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Abstract— Land registration refers to a system whereby 

ownership and land-related rights are recorded by government 

authority. These records provide evidence of title, facilitate 

transactions, and prevent fraud. In Libya, the current land 

registry system suffers from many problems, being a purely 

paper-intensive system, the current traditional business 

processes are very lengthy and time-consuming. Moreover, 

other challenges of current business processes for government 

registry departments come from record issues that limit real 

estate stakeholders from obtaining, verifying or transferring 

legal proof of ownership. This research paper introduces the 

Blockchain technology and proposes using it to solve the 

problems of property registration in Libyan Land Registry. 

Mainly, the research aims to digitize the system of the Libyan 

Land Registry based on the Blockchain Smart contracts.   

Keywords— (Blockchain technology, smart contracts, and land 

registry) 

1. INTRODUCTION  

Digitalization and the development of new information 
technology (IT) are becoming the strongest force of change 
in society. One of the biggest emerging IT technology 
nowadays is a technology called ”Blockchain”. It is 
considered one of the hottest topics trending in recent years, 
not only within the IT community but also within the 
financial services industry [1]. Amid the Digital Revolution, 
and from the perspective of big data, Land Registries are 
considered a very valuable national database [2].  

Despite the importance of real estate for both enterprises 
and individuals, there are many parts of real estate 
transactions and producers that take time to update. Many 
information related to these transactions is also based on old 
legislation. The information in the Land Registry may be 
missing because someone failed to do what is required 
during manual registration processes [1][3]. The traditional 
land registration process in Libya usually takes a long time 
from signing the purchase contract until the sales bill is 
signed and the actual transfer of the property. 

This research proposes a solution that could automate the 
registration process and reduce problems in current business 
processes at the Land Registry. The proposed solution is 
based on the Blockchain technology this is seen as the 
platform for future digital transformation. It’s expected that 
this solution will support the replacement of the current 
paper-intensive, hand signatures, and stamps on the 
traditional land registration business environment, with 
digitally secured paperless automated land registry for real 
estate transactions. 

The rest of this paper is organized as follows: Section II 
introduces the Blockchain technology and Smart Contract 
concepts. Section III provides an overview of related work. 
Section IV 

2. THE  BLOCKCHAIN AND SMART CONTRACT 

TECHNOLOGY 

The Blockchain is a novel disruptive technology based on 
cryptography. It has been known for the work of Nakamoto 
in 2008 that showed how this technology can become the 
core component to support transactions of the digital 
currency “bitcoin” [4]. With the introduction of Blockchain, 
many fields such as finance, accounting, and real estate will 
receive a positive impact using the benefits of this 
technology. Blockchain technology could play a vital role in 
digital transformation within Smart City. 

The Blockchain is known to be the Distributed Ledger 
Technology (DLT) for all transactions, eliminating the need 
for trust between the users and the central administrator and 
the control is distributed among different computers/nodes in 
the peer-to-peer (P2P) network. Moreover, the Blockchain 
resolved the double-spend problem using P2P networking in 
combination with public/private key cryptography [5]. 

As shown in Figure 1, each block contains a 
cryptographic hash of the previous block, a timestamp, and 
transaction data (Tx). Transactions are inserted in the chain 
of blocks, and each block is composed of a unique hash 
function (alphanumeric string resulting from coding data 
with cryptographic private and public keys), a nonce (a 
unique number to the block) and by a hash function from the 
previous block. Any attempt to change the data inside a 
block necessitates rehashing, not only the block relevant to 
the transaction but all subsequent blocks. This is possible 
theoretically, but it’s impractical since the blocks grow 
continuously as other nodes add blocks to the blockchain. 
The data which is stored inside a block depends on the type 
of blockchain application. For example, a Bitcoin block 
contains information about the sender, the receiver, and the 
number of bitcoins to be transferred. The first block in the 
chain is called the Genesis block.  

Blockchain technology refers to a fully distributed 
cryptographically system that captures and stores a 
consistent, immutable and linear event log of transactions 
between networked actors. In such a network, blockchain 
technology enforces transparency and guaranteed eventual, 
system-wide consensus on the validity of an entire history of 
transactions [5]. Blockchain technology can not only process 
currency transactions but can also ensure that transactions 
comply with programmable rules in the form of “Smart 
Contracts” [1]. All these transactions could be validated 
between those who don’t fully trust each other without 
relying on a trusted third-party. 

Current blockchain systems can be roughly categorized 
into two types: public blockchain and private blockchain. In 
public blockchain, anyone with an Internet connection and 
correct software can access the blockchain, read and add 
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information. On the contrary, the access and the consensus in 
private blockchain are controlled by determined participants. 
In this scenario, the participants belong to an organization or 
group of organizations, for example, between a holding 
company and its subsidiaries [7]. 

Another classification of blockchain systems is based on 
the requirements of the users to be authorized to participate 
in the network. The blockchain can be Permissionless or 
Permissioned. In the case of permissionless blockchain, 
every user in the network can participate in the verification 
process following a determined consensus procedure, 
needn’t of authorization. While in the permissioned 
blockchain only determined users are allowed to verify the 
data, check or add information to the ledger [8]. 

The concept of smart contract was introduced by Nick 
Szabo in 1994, conceived as "a computerized transaction 
protocol that executes the terms of a contract" [6]. The smart 
contract is simply a set of programmatic executable 
transactions (PETs) that executes the terms of a contract 
identified by an address in the blockchain network [7].  

The contractual terms are established in software with 
computer codes. Computer codes follow the logic of “if this, 
then that”. Parties will establish their terms using a 
conditional statement that will enforce the contract.  
Therefore, smart contracts regulate the relations of the 
parties. The general objectives of smart contracts are to 
satisfy common contractual conditions (such as payment 
terms, liens, confidentiality, and even enforcement), 
minimize exceptions both malicious and accidental, and 
minimize the need for trusted intermediaries. Related 
economic goals include lowering fraud loss, arbitrations and 
enforcement costs, and other transaction costs. 

One vital area in Smart City that blockchain technology 
can play a role, is Land Registry where real estate 
transactions currently depend on a number of intermediaries, 
including brokers, government property databases, title 
companies, attorneys, inspectors, appraisers, and notaries. In 
the short term, sharing contracts and approvals in real-time 
will reduce delays caused by mailing and delivery [3]. 

 The land registration is a typical blockchain application 
in public services in which the land information, such as the 
physical status and related rights can be registered and 
publicized on the blockchain. Besides, any changes made on 
the land, such as the transfer of land or the establishment of a 
mortgage can be recorded and managed on blockchain 
network consequently improve the efficiency of public 
services. 

3. RELATED WORK 

In January of 2015, representatives from Factom , a 
technology company based in Austin Texas, and Epigraph, a 
software title company also based in Texas met with 
representatives of the Honduran government to discuss the 
possibility of developing a new system for land registry. The 
most pressing issue was the lack of backup for the physical 
land title records. Factom proposed a blockchain-based 
solution layer to maintain a permanent, timestamped record 
on top of the Bitcoin Blockchain. The proposed project based 
on blockchain was stopped because of the lack of a 
comprehensive country-wide land registry with valid and 
complete land records, as well as political resistance to 
changing the status [1][2]. 

In Georgia, to notarize the transaction, buyers or sellers 
had to go to a public registry and pay a flat or expedited fee 
to notarize the transaction. The government of Georgia 
updated the public registry in 2013. Georgia ranks third in 
the world for ease of registering a property according to The 
World Bank Doing Business report 2016 [2][1].  

In April 2016, BitFury - a San Francisco-based provider 
of Bitcoin blockchain infrastructure - announced a 
partnership with the government of Georgia to design and 
pilot a private permissioned blockchain operated by the 
National Agency of Public Registry (NAPR) and anchored to 
the Bitcoin Blockchain through a distributed digital time-
stamping service. As a result of the strong public/private 
partnership with political buy-in, along with more modern 
and reliable digital land records, facilitated the adoption of 
blockchain for land registry in Georgia [2]. 

On October 1, 2018, the UK’s land registry released a 
public statement regarding a new partnership with the 
blockchain-based firm Methods. The partnership seeks to 
simplify the UK’s growing land registry concerns. The 
project’s name is Digital Street, and it could reduce many of 
the problems faced by UK land registry officials. The project 
utilizes R3’s open-source Corda blockchain to streamline the 
traditional land registry processes [3].  

4. THE LAND REGISTRY IN BLOCKCHAIN  TESTBED 

In this paper, a prototype of the land registry system is 

presented as a solution to problems in the paper-based 

existing system. The proposed solution is built based on open 

source blockchain platform. The prototype will examine the 

distributed ledger technology (DLT) by exploring how smart 

contract can guarantee secure and correct property transfer in 

a legal manner.  

The Prototype model is implemented and tested on the 

Almadar Mobile operator's data center (private cloud), using 

 
Fig. 1. Simplifed Blocks in Blockchain 

 

https://www.gov.uk/government/news/hm-land-registry-to-explore-the-benefits-of-blockchain
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three Virtual Machines (VMs). Therefore, this research work 

will address the benefits and challenges that might arise from 

this prototype model.  

 

A. The System  Analysis  

  In the analysis phase of the proposed system, the business 

and legal processes (As-Is) for the Libyan Land Registry 

were documented and analyzed. These processes will be re-

Engineered (To-Be) according to the Libyan Land Registry 

business and technology requirements. A key success factor 

in this step is the identification of: 

 the entities (assets) and parties (participants) involved 
in these processes, 

 their roles in each process, 

 and the relationships between them and their legal 
consequences according to the Libyan regulations. 

Figure 2 presents a module of entities involved in the 
land registry and their relationship. During this phase, the 
problems related to property registration and transfer of real 
estate assets in the Libyan Land Registry has been defined. 
Based on this information, the validation nodes/peers inside 
the blockchain network were identified.  All this information 
was gathered during meetings with the officials in the Real 
Estate Registration Authority. 

 

B.   Design Phase 

In the design phase, a model of the entities defined in the 
previous step is formed. The model includes entities’ 
attributes as state variables Figure (2), and the interactions 

between them are defined as functions. In addition, 
constraints and dependencies are captured within the Smart 
Contract. As a proof of concept, we developed a prototype of 
our land registry system on top of Hyperledger Fabric 
platform  [4]. 

 A smart contract is implemented in a high-level 
programming language such as JavaScript. The main 
components of the smart contract are state variables, 
functions, modifiers, and events. 

Typically, the main functions of the Land Registry are 
real estate registration and property transfer, so the asset to 
be traded in the blockchain network is the real estate.  This 
real estate has an owner(s) who are participants in the 
blockchain model. Contract editors and Banks are also 
participants as a result of relationships between them and real 
estate. Moreover, investigator real estate, real estate appeals 
committee, court of real estate appeals, and the Libyan court 
are participants and they are considered as validating 
nodes/peers in this system, all nodes will share a common 
distributed ledger. 

 

The proposed network is exposed in Figure 3 to show how 

client application (A) connects to the blockchain network by 

requesting a transaction (query or update). 

 

As shown in Figure 3, the client requests a service through 

the application (A). Then the application (A) connects to a 

peer node (investigator real estate and real estate appeals 

committee) and invokes a smart contract to query or update 

the ledger. The peer invokes smart contract to generate a 

proposal response that contains a query result or a proposed 

 
Fig. 2. The Entities of Proposed Model 
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ledger update. The client application (A) receives the 

response for the service request and queries. Then the 

process will be considered complete. For updates, the client 

application builds a transaction from all of the responses, 

which sends them to the Libyan Land Registry for ordering. 

The Libyan Land Registry collects transactions from the 

network into blocks and distributes these to all peers. After 

that, the peers validate the transaction before applying it to 

the ledger. Peer generates an event, received by the client 

application (A), to signify completion. 

As a matter of fact, the Court of Libya as one of the legal 

entities that do not support the digitalization processes. 

Therefore, the client sends traditional requests (non-digital) 

based on the legal Libyan Court’s procedures and 

regulations. Then the Court entity sends responses to the 

CourtDecision node inside Land Registry organization. The 

request is just for updating the ledger. 

5.  EXPECTED RESULTS 

In summary, we shall have a Libyan pilot (prototype) 
model for a Digital Land Registry system based on the 
Blockchain technology. The proposed model is designed and 
implemented according to the structure of the Libyan Land 
Registry and is comply with Libyan law and regulations. 
This model will be available to other researchers for further 
development. The prototype shall provide the following 
outcomes: 

1- Design of Web interface application for a user 

interface.  

2- Performance evaluation of the proposed system in 

terms of the number of transactions per time units, 

Throughput. 

3- Setup for Business Processes Design, Engineering, Re-

engineering, and Procedures. 

4- Knowledge and Skills of Private Cloud configuration 

and setup. 

6. CONCLUSION 

In Libya, the current land registry system suffered from 
many problems being a purely paper system which makes it 
vulnerable to damage. In addition, the system introduces 
delays in ownership verification procedures. Moreover, 
government registry departments are mired with record 
issues that prevent real estate stakeholders from obtaining, 
verifying or transferring legal proof of ownership. The 
national ICT cyberinfrastructures are also considered as 
another challenge for stakeholders to securely access registry 
records. There is a need for a new system that addresses the 
previous problems and challenges in the Libyan Land 
Registry system. The proposed Blockchain system could be 
suitable to solve all problems through supporting property's 
stakeholders from fraud and grantee the transfer of real estate 
property in a secure and legal form.  

Blockchain technology refers to a fully distributed 
cryptographically system that captures and stores a 
consistent, immutable and linear event log of transactions 
between networked actors. In such a network, blockchain 
technology enforces transparency and guaranteed eventual, 
system-wide consensus on the validity of an entire history of 
transactions. The Blockchain technology can not only 
process currency transactions but can also ensure that 
transactions comply with programmable rules in the form of 
“smart contracts”.  

Eliminating the need for physical archives of contracts 
and files is one of the advantages introduced by blockchain 
land registry. In addition, official registration and 
confirmation of pending ownership around earlier than in the 
current process, which allows more information and data of 
transactions to be available. Thus Blockchain technology 
makes real estate registry faster, more transparent 
transactions, and more difficult to steal property. In addition, 
the solution will be considered a value-added to national 
electronic government services. 

 

 

 

Fig. 3. proposed model scenario based on  Blockchain network 
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