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A Digital Process Model for Land Registration in Ghana: Addressing the Challenges of Dual Tenure Systems
Abstract
The paper explores the structural and procedural inefficiencies in the existing land registration system, pointing out bottlenecks such as overlapping institutional mandates, bureaucratic redundancies, understaffing, and lack of coordination between key agencies, such as the Lands Commission and Customary Land Secretariats. Through a mixed-methods design, purposive sampling techniques and 150 stakeholder interviews and client questionnaires, the research assesses user experience and institutional processes that shape land registration outcomes, especially in fast urbanizing cities like Sekondi-Takoradi. The questionnaires were analysed using MAXQDA and SPSS. A client-centered digital workflow model was developed and prototyped with Process Maker software and PostgreSQL, which improves spatial data integration, optimizes tasks, and minimizes procedural duplication. The model showed great promise for enhancing transparency, minimizing delays, and improving data integrity. The paper concluded by advocating for the replication at scale of this digital solution nationally, official legal recognition of customary land records, decentralization of services, and enhanced stakeholder communication for a more equitable and efficient system of land administration for Ghana.
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1. INTRODUCTION
Land registration is key to land governance, delivering legal assurance of rights, enabling markets, and supporting development. Land tenure security is crucial for economic development, poverty alleviation, and environmental sustainability worldwide. The United Nations Sustainable Development Goals (SDGs), specifically Goal 1 (No Poverty) and Goal 11 (Sustainable Cities), highlight the role of land rights in contributing to development (United Nations, 2015). However, land registration in many developing countries remains a persistent challenge due to the intricacies of overlapping tenure systems, the prevalence of inaccurate or incomplete land records, and the limited capacity of institutional frameworks to manage these complexities effectively (Deininger et al., 2012)
In Sub-Saharan Africa, land tenure systems are a mix of customary and statutory laws, which makes administration more complex. Customary systems are usually undocumented, based on tradition, and hence make registration complicated (Cotula et al., 2004). This dualism creates insecurity, conflicts, and transaction problems. Land rights registration initiatives manifest in variable levels of success because of institutional frailty, excessive expense, and lack of community involvement (Alden Wily, 2011).
Ghana's tenure system exemplifies the complexity that characterizes Sub-Saharan Africa. It has a mixture of statutory and customary systems. It is estimated that about 80% of the land is held under customary tenure by traditional leaders like chiefs, and 20% is state land (Kasanga & Kotey, 2001). The presence of these systems has caused overlaid claims and land conflicts. Land reform initiatives, like the Land Administration Project (LAP), have been launched by the Ghana government to enhance land registration. However, problems remain, especially in integrating customary land rights into the formal system and ensuring transparency in transactions (Larbi, 2006).
Sekondi-Takoradi, the capital of the Western Region of Ghana, has developed economically and urbanized rapidly following the discovery of oil. This has intensified land use pressures, demand for land, and land conflicts. Land tenure arrangements demonstrate national duality, comprising statutory rules and customary practices. Urbanization has preceded land administration systems, leading to informal settlements and tenure insecurity (Owusu-Ansah & O'Connor, 2010). An effective land registration model to address Sekondi-Takoradi's tenure issues is very significant for sustainable development and conflict resolution. This paper seeks to formulate a land registration model that addresses Ghana's complex land tenure systems, making specific reference to the Sekondi-Takoradi area.


2. LITERATURE REVIEW
2.1 Land Tenure Systems
Ghana's land tenure landscape is intricately complex, characterized by a diverse array of customary, statutory, and hybrid arrangements. These systems profoundly influence land management, ownership rights, and investment behaviors among various land users and stakeholders.
2.1.1 Customary land tenure 
Most land in Ghana is held under customary tenure, based on traditions and managed by local leaders like chiefs (Kasanga & Kotey, 2001). They are communal or family rights, which promote social cohesion. Though they offer security and flexible use, their informality creates issues in transactions and enforcement (Berry, 2001). Chimhowu. (2019) state that the informality of customary tenure undermines formal governance, affecting land security and credit access. It also influences land use and conservation, with customary leaders crucial in allocation and dispute resolution (Yeboah & Shaw, 2013). Informal transactions can lead to illegal allocations and disputes, obstructing efficient land markets.
2.1.2 Statutory land tenure 
Land ownership in Ghana is regulated under statutes like the 1986 Ghana Land Title Registration Law (Woodman, 1987), which makes provision for legalizing titles by clear ownership for open transactions. Despite that the system is set to formalize rights and enhance land markets, challenges like limited coverage, verifying customary rights, and overlapping disputes remain (Adeno et al., 2014; Kasanga & Kotey, 2001). These problems result in a bifurcated land rights system, causing conflict and land grabbing, and bureaucratic procedures and expense limit smallholder farmers’ access, which raises inequality and lowers land market efficiency (Issah, 2016).
2.1.3 Traditional and hybrid systems 
Both customary and statutory systems of land tenure create a hybrid landscape with overlapping claims and a plurality of conflict mechanisms. Gyamera et al. (2015) see that hybridity affects land investment, conservation, and conflict resolution. Elastic customary rights can boost informal investment but create insecurity or conflict with statutory laws. Asaaga (2021) points out that understanding hybrid systems is key for land governance since secure customary rights can lead to sustainable land use if coupled with formal systems. Tailor-made approaches are required to bring local institutions and practices into formal land registration.

2.2 Land Registration Systems and their roles in development
A functioning land registration system increases security of tenure, stimulating landowners to make improvement investments. Agyei-Holmes (2023) found that land title registration in Ghana increased valuations but not necessarily agricultural investments, and therefore, additional policies are required. Slow pace of registration of customary land holdings, at about 0.5%, discourages formalization and increases land grabbing risks in peri-urban areas (Issah, 2016). Secure land registration enhances transparency and economic growth by promoting formal transactions and secure land tenure, which attracts investments. Secure tenure allows farmers to access credit and invest confidently, causing their productivity to increase. Effective registration underpins land use planning, infrastructure, and conservation following national goals. Land registration systems are key to sustainable development, relying on technical ability, legal certainty, institutional capacity, and cultural acceptance. In transforming land governance in Ghana, inclusive and innovative models will be at the heart of long-term development.
2.3 Challenges in Land Registration Processes
One of the key challenges to land administration is the lack of capacity. Issah (2016) finds that Ghana’s land administration is beset by untrained staff, lacking requisite expertise, and poor infrastructure, which creates inefficiencies in registration. Transaction costs, boundary disputes, and fragmented processes contribute to the challenges (Mohammed, 2018). Corruption, as noted by Nwuba (2018), undermines public trust and reform efforts. Outdated legislation and competition between legal regimes create uncertainty (Dinye et al., 2025; Issah, 2016). Resistance to formal land registration and costly fees restrict smallholders’ access (Mohammed, 2018; Agyei-Holmes, 2023). Infrastructure difficulties and resistance hinder the adoption of technology (Appau et al., 2021). Digitalization and decentralization reforms are a must, necessitating massive ICT investment and capacity building.
2.4 Land Rights and Ownership Types
2.4.1 Continuum of land rights
Land rights are now seen more as a continuum than formal vs. informal. Whittal (2014) presents a model that accepts heterogeneous land rights and discards the linear approach. The model illustrates that land rights, from legal titles to customary rights, are complex and interconnected. It encourages assessing tenure security using metrics like legitimacy, legality, and complexity (Whittal, 2014) for improved legal frameworks.


2.4.2 Legal and customary land rights
In Ghana and other developing nations, customary land rights are significant to land tenure. They are derived from customary institutions, not statutory laws (Arko-Adjei et al., 2009; Schoneveld, 2014). Despite legal recognition, these rights are not secure and are threatened by commercialization and government policies. Control of land by traditional authorities tends to lead to rent-seeking and insecurity for users who demand security. The challenge is aligning customary practices with statutory land registration to improve tenure security (Schoneveld, 2014; Arko-Adjei et al., 2009).
2.4.3 Gender and land rights 
Gender disparities in land ownership are common, with men having more secure legal rights than women. Women possess informal or secondary rights, which can be easily dispossessed (Quansah, 2013). The disparities undermine women's economic chances and decision-making regarding land. Research indicates that formal registration of land benefits men, worsening gender disparities, and re-establishing social hierarchies (Rünger, 2006).
3. METHODOLOGY
There is both customary and statutory ownership of Ghana's land tenure. Approximately 80% is held under customary tenure by stools, families, and clans, with the state holding the rest (Kasanga & Kotey, 2001). There is fractured records, double claims, and minimal land registration coordination due to the dual system (Ubink, 2008). Inefficiencies continue despite reforms like the Land Administration Project (LAP I & II) due to low digitization levels, irregular documentation, and poor integration of customary tenure (World Bank, 2013). Urbanization and rising land demand drive land conflict and tenure insecurity (Bugri, 2012). Digital solutions are necessary to enhance accessibility, transparency, and efficiency in land management. Sekondi-Takoradi, being a mixture of customary and statutory types of land, is an ideal case location to pilot integrated digital land registration models.
Sekondi-Takoradi metropolitan area is located between Latitude 4° 52' 30" N and 5° 04' 00" N and Longitudes 1° 37' 00" W and 1° 52' 30"W at Western Region, Ghana. Bounded to the north of the metropolis is the Mpohor Wassa District, to the south by the Gulf of Guinea, the West by the Ahanta West District, and the East by the Shama District. The metropolis happens to be the smallest district in the region, with a land area of 385 Km2. However, it is the most populated district with a population of 559,548 (Sekondi-Takoradi Metropolitan Assembly, 2022).  The metropolis is strategically located in the south-western part of the country, about 242 Km to the west of Accra, the capital city, and approximately 280 Km from the La Côte d’Ivoire in the west (Sekondi-Takoradi Metropolitan Assembly, 2022). Figure 1 is a map of the study area.
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Source: Adjei Mensah et al. (2015)
Figure 1: Contextual Map of Ghana showing the Sekondi-Takoradi metropolitan area
[bookmark: _Hlk197694220]Land ownership in Sekondi-Takoradi illustrates Ghana's plural landholding system, which consists of customary, statutory, and informal rights. The land is owned by stools, families, and clans, with a portion being state-owned by the Lands Commission. The dual control results in coordination problems, fragmented records, and difficulties in uniform land registration (Kasanga & Kotey, 2001). Sekondi-Takoradi's complex land transactions and economic significance render it appropriate for piloting land administration reforms. The juxtaposition of state and customary lands, urban sprawl, and tenure insecurity makes the need for an integrated registration system more pressing (Issah, 2016).
This study used mixed methods: qualitative interviews of institutional actors and quantitative questionnaires for clients in Sekondi-Takoradi. Purposive sampling ensured authentic information from experienced respondents, whereas random sampling was used with clients. Primary data were gathered mainly through interviews and questionnaires, whereas secondary data came from reports, books, and journal articles. Qualitative data were analyzed with MAXQDA, and quantitative data with SPSS for determining client satisfaction and service delivery. The approach determines system inefficiencies and supports future land registration reforms.
4. DATA ANALYSIS AND PRESENTATION 
4.1 Types of Land Ownership 
The initial phase in the land registration process in Sekondi-Takoradi involves identifying the type of land ownership and the corresponding rights. The entities responsible for registering each category of land ownership were assessed. The subsequent discussion elaborates on the various forms of property ownership and rights, along with the land registration process and its deficiencies. Lands that require registration under the Land Act 2020 (Act 1036) include Public and Vested Lands, Stool Lands, and Family Lands as shown in Figure 2. 
Public and Vested Lands: The state owns the public and vested lands. Vested lands are held in trust for a stool or family. They are compulsorily acquired by the state when there are disputes and conflicts over the land. There is a dual ownership under vested lands (Lands Acts, 2020 (Act 1036)). The state exercises the legal ownership, whereas the stool or family has the beneficial ownership. Public lands, on the other hand, are compulsorily acquired by the state in the interest of the public. Absolute ownership is vested in the state. Registration of land rights through the application for the concurrent letter is required for the registration of public and vested lands. The concurrent letter shows the request of an applicant to purchase public land. This enables the applicant to continue the registration process. 
Stool Lands: Stool lands are lands owned by the stool on behalf of its subjects (Kasanga & Kotey, 2001). Over 65 stools in Sekondi-Takoradi are under the jurisdiction of chiefs and their principal elders. When land is sold, chiefs and their elders give an account to the beneficiaries. The Chiefs' spatial power is vested in the Customary Lands Secretariat.  The Customary Land Secretariat allocates 40% of the yearly fees it receives from the recording of stool lands to stool maintenance, 50% to CLS operations, and 10% to community development. Elders and chiefs are the representatives of each stool land. Registration of stool lands necessitates the recording of land rights, proposal notes, and consent letters. Stool lands are purposefully "noted" to keep track of how each application has registered their stool lands. This is to avoid having that stool registered twice.  
Family Lands: According to Yeboah & Shaw (2013), family lands are typically owned collectively by family members and managed by designated family heads. This collective ownership is rooted in traditional customs and practices. Family lands owned by family groups in Sekondi-Takoradi. The family heads manage these lands on behalf of the family members. Currently, there are over 178 families owning land in Sekondi-Takoradi. however, new families emerge over time when there is a division within a family (extended family to nuclear family). This creates land conflicts between families during land division, hence creating a rejection of land documents at the registration point. Family lands are directly registered following the land rights recording. Family lands do not require the contemporaneous letter to be issued and the note of proposal. This is because Ghanaian law does not specifically address how family lands should be managed or disposed of. Family lands thus lead to many conflicts amongst land guards (private security for the family), which prompts the Legal Department of the Lands Commission to strictly evaluate the necessary documentation to prevent the sale of land twice. 

Source: Authors’ Construct
Figure 2: Land Tenure System in Ghana
4.1.2.  Types of Land Rights Recognized in the Registration Process  
Figure 3 reveals that in Sekondi-Takoradi, the predominant types of land rights registered are leasehold, allodial, sublease, and assignment. These rights can be registered under a family name, the state, or a stool. A field study involving 150 participants indicates that 71.6% of the registered land rights are leasehold, 0.5% are freehold, 3% are allodial, 6.9% are sublease, and 18% are assignment. This data implies that there are relatively few perpetual lands right holders in Sekondi-Takoradi, leading to a higher prevalence of leasehold, sublease, and assignment registrations. The analysis clearly shows that the registration process is influenced more by the type of land ownership than by the property rights themselves.


Source: Authors’ Construct
Figure 3: Land rights in the Registration process
Possessing an interest in land enables a person or developer to assert ownership during economic downturns. Depending on the type, registered interest holders have the right to use the land either temporarily or indefinitely, limited only by constitutional or legal restrictions. The land registration process in Sekondi-Takoradi recognizes various land rights, including leasehold, freehold, allodial title, assignment, and sublease. Acquiring land rights from the landowner(s) does not guarantee that the buyer will be fully acknowledged as the owner unless the right is officially registered. 
Leasehold: This arises where a stool or family which holds the allodial title creates a lesser interest on specified terms to a person to use or occupy land for a specific purpose, usually 99 years for residential and 50 years for commercial.  
Freehold: This type of interest is of perpetual duration. It is held free from obligation to any other person. It is alienable and inheritable. Gifted lands are registered on a freehold basis. Families who register all their parcels at a time are registered by the Lands Commission as a freehold interest. However, article 267(5) prohibits the creation of a freehold interest to any person or group of persons 
Allodial Title: The allodial title is acquired through conquest and subsequent settlement, pioneer discovery, purchase, or gift. It is usually held by the family, stool or the state. However, individuals can now have the allodial title under the new Land Act. It is recognized as the highest interest in land in Ghana.  
Assignment: Assignments are rights created by the transfer of the unexpired term of an existing lease. Assigned rights held under stool lands demand the payment of ground rent by the intended assignee during the registration process.
Sublease: Sublease arises where the holder of a lease carves out a portion of his lease shorter than what he holds as a lessee. The sublessor pays the ground rent of the original leaseholder for the unexpired term during registration. 
4.2 Land Registration Processes 
Sekondi-Takoradi land registration is semi-automated for public, stool, and family lands. The principal steps are tax clearance, certification, vetting, and verification. The Lands Commission manages the process with assistance from the Customary Lands Secretariat and the Land Use and Spatial Planning Authority. The Lands Commission has various divisions, such as the Public and Vested Land Management Division, Client Service Access Unit, Land Registration Division, Land Valuation Division, and Survey and Mapping Division, which deal with different aspects of registration.
4.2.1. Analysis and Bottlenecks of Stool Land Registration Processes  
There are procedural issues challenging stool land registration in Sekondi-Takoradi. Foremost is the duplication and conflicting site plans arising from the Land Use and Spatial Planning Authority and Survey and Mapping Division site visits. The Land Use and Spatial Planning Authority, being responsible for building permit assessments, could minimize field visits by better cadastral planning, with exceptions for complicated cases. Local map schemes printed would assist applicants in identifying the stool lands. Delays are brought about by the verification of stamp duty payments by the Client Service Access Unit, a task that should be done by banks. Overreaching by the Client Service Access Unit creates redundancy and delays in revalidating the report of the local scheme delay in cadastral plotting. Technical reports should be sent directly to the Survey and Mapping Division. Backlogs are caused by the Land Use and Spatial Planning Authority and the Survey and Mapping Division conducting unjustified field visits for fee justification. The Survey and Mapping Division and the Public and Vested Land Management Division both map stool land, resulting in an overlap. Stool lands are mapped out of sequence, prioritizing early registrants and resulting in conflict. Double registration is of minimal additional value and adds conflict risk.
4.3. Causes of the Delays in Land Registration 
It is evident from the above steps that the majority of the bottlenecks are caused by redundant tasks and ill-defined tasks in all the departments. Respondents of 57 stated that inadequate staffing, 45 respondents stated bureaucracies, inefficient land registration logistics, 27 inefficient land registration logistics, and 21 respondents mentioned corruption as causes of delay in the registration procedures, as shown in Figure 4. Staff interviews negate allegations of corruption but confirm the mentioned causes. Due to insufficient supervision, registrants create their profit-driven processes.

Figure 4: Causes of Delay in Registration Process
Source: Field Survey, 2020
Delays in land registration are brought about by ineffective inter-institutional coordination, which leads to bureaucracy and corruption. Communication gaps among the Lands Commission, the Land Use and Spatial Planning Authority, and the Customary Land Secretariat compound parcel survey inefficiencies. Unqualified or corrupt surveyors' site plans are often poorly communicated to the Survey and Mapping Division. Duplication of roles and absence of field verification cause repeated mapping inconsistencies and erroneous GPS data.
4.4. Causes' Impact on the Registration Period
The Land Administration Project's (LAP) goal, according to the customer, was to reduce the land registration period to three months. However, clients have demonstrated that LAP expectations and reality diverge. It was discovered that most registration periods lasted more than six months. When clients don't follow up on their paperwork and don't make little payments, it takes them years to complete their registration. The cause, overhead bottlenecks, is to blame for this. The timeframe of registration is shown in Figure 5.

Figure 5: Causes' Impact on the Registration Period
Source: Field Survey, 2020
Results provide useful data on Sekondi-Takoradi land registration. Institutions use the same procedures, but variations cause duplication and confusion. Three land ownership schemes and varied rights delay registration. As 71.6% of leaseholds derive from freehold, the system comes under pressure. Customary Land Secretariat records are devoid of legal effect without Lands Commission formalization. Inconsistent assessments and complicated ownership structures complicate stool and family land registration. The rise in landholding families, currently 178, worsens the situation. Public land registration is low and also beset by duplication. Addressing these issues requires concerted and creative reforms.
4.4.1 User and Client Requirements 
Users of land registration include estate companies, banks, staff, and employees. Wang, Yu, and Xu (2017) say that system design should be guided by user needs. Surveys conducted in Sekondi-Takoradi demanded decentralization and easy procedures to reduce traveling. Clients reported delays, confusing messages, and would rather receive communication through email or telephone. They recommended the use of desktop-based site verification instead of physical inspections. Planning, signing, and certification delays were usually a result of inadequate monitoring. Clients proposed the deployment of oversight officers to promote accountability and efficiency in the registration process.
5. DISCUSSION 
5.1 Rationale for Change in the Land Registration System  
Registration of property ownership is affected by the same Lands Commission divisions, which results in inefficiencies and delays. The Client Service and Access Unit does not update clients on time, impacting transactions. Inconsistencies in site plan formats result in errors due to various departments dealing with surveys. The new model suggests an automated process with client support to enhance information delivery, data quality, and collaboration. It increases the survey division's authority and enhances stakeholder coordination, removing delays and loss of documents. This reform tackles major bottlenecks in land registration.
Stool: The role of stamp verification is defined incorrectly. Since the Survey and Mapping Division is required by principle to validate stamp receipts, the role of the Client Service and Access Unit to confirm the assessed stamp duty renders the process superfluous.  LUSPA and the Survey and Mapping Division visit and inspect two parcel sites rather than just one. The Administration Unit of the Lands 	Commission incorrectly defines the local plan report, rather than sending it straight from LUSPA to SMD for plotting. 
Family: Redundant work in the evaluation of site plans and indentures between the legal department, client service, and the access unit. CSAU verifies the stamp value redundantly rather than UMB Bank.  The Land Registration Division's redundant work of archiving stamp duties and certificates, rather than completing them one at a time. The inappropriately defined signing role of surveyed and plotted site plans by the legal department, instead of the Survey and Mapping Division.
Public: Incorrect definition of the administrative unit's responsibility to verify parcel availability in place of survey and mapping. Land Registration Division's redundant stamp payment verification.
  
 5.2 Validation of the New Land Registration System  
Validation of the workflow model identifies system requirements and gaps (Sadiq et al., 2004). Tables 1, 2, and 3 are utilized in this section for the validation of the land registration workflow. The mapping of client specifications onto the new model shows where the bottlenecks are and minimizes errors. Validation ensures the new system aligns with user requirements for full implementation. The validation results are shown in the table below.
Table 1: Stool Lands
	Process
	Stool Lands

	Validated Registration
Process
	Stamp payment
verification
	Field survey visits and site inspection
	Verification of site report  

	Actor (s) Involved
	Survey and mapping
Division
	Land Use and Spatial and
Planning
	SMD

	User requirement
	Electronically transferring the stamp value assessment

	All evaluations and inspections must be completed electronically with the most recent Sekondi-Takoradi aerial photo.

	Reports for electronic verification  


	Design
Requirement
	Value receipts with a digital stamp
	Map panel: Displaying a map visualization

	System assimilation and notification report and request preparation  


	Comment
	Validated. Following receipt of payment for the verification stamp, the SMD
will search all parcels.

	Validated. 
Land use assessment will involve direct verification of the client's parcel on a local map printed scheme before its forwarded to the
SMD for plotting
	Validate. 
Before plotted site plans are prepared, the 
	The Survey and Mapping Division will confirm the assessed land use report from LUSPA.  



Source: Field Survey, 2020




Table 2: Family Lands
	Process
	Family Lands

	Validated Registration
Process
	Site plan and indenture verification, and evaluation

	Recordation, archiving, and certification 
	Signing of plotted site plans 

	Actor (s) Involved
	Client Service and
Access Unit
	Land Registration Division  
	Land Registration Division  

	User requirement
	Using a single assessment system to display the client's details. Minimize the frequency with which customers visit the registration desk
	To prevent missing files, archiving systems must be installed to capture and save
files.

	To facilitate tracking of client information, each plotted site plan needs to have a unique ID.


	Design
Requirement
	Forms should be standardized to facilitate the collection of customer information. Registration form details should include additional clients' contact information.
	Plotted land documents and
Client certificates can be saved and recorded using a database support element.

	Operationalization of the system on parcel boundaries to display client details and coordinates


	Comment
	Validated. 
Before the documents are forwarded to the LVD for stamp duty assessment, the CSAU alone will verify each one of them.
	Validated.
The last step of the procedure will be the archiving of the certificate and stamp payment.

	Validated.
Before the Land Title Registration Division certifies the plotted site plans, the SMD will prepare and sign them.



Source: Field Survey, 2020


Table 3: Public Lands
	Process
	Public Lands

	Validated Registration
Process
	Checking documentation concerning the availability of land

	Assessment of the plotted map

	Actor (s) Involved
	Survey and mapping
Division
	LRD

	User requirement
	The availability of printed local schemes and advanced parcel availability

	Using maps from
aerial or orthophotos to plot


	Design
Requirement
	Utilizing advanced tools like map plotters and ArcGIS to prepare precise site plans

	System's capacity to handle orthophotos and aerial photos for speedy map-
plotting


	Comment
	Validated. 
SMD will be in charge of verifying if public land is available for purchase and registration.

	Validated. 
The Plotted site plans from the Survey and Mapping and Division will be directly used by the Land
The Registration Division to prepare certificates.



Source: Field survey, 2020
5.3 Workflow Model Implementation  
Assessing the new system's effectiveness and transparency is necessary as it replaces the manual land registration method with a computerized one. The new workflow model is implemented as shown in this section. The stages involved in the execution consist of Selection of software application, data organization, task operationalization, system output interface, system output generation, rules and conditions, and database connection and records tracking.
 5.3.1 Selection of Software Application 
Process Maker software was used in the design and testing of the new land registration workflow model. According to Koranteng et al., (2015), process modelling helps understand and improve land registration and management, especially in complex situations. The application is a cloud-based, open-source business process design tool. The software retains spatial data in addition to assisting other software applications. The application, in principle, uses the PHP web language to link PostgreSQL databases with other databases. Because it provides a complete toolset for creating digital registration forms in many formats that can be read, managed, and coordinated by Lands Commission users and its stakeholders through an online interface, the process builder platform was selected for this type of study. 
5.3.2 Data Organization  
The dataset for the model includes an ESRI map of Sekondi-Takoradi that shows both public and stool/family lands. To allow the map to be displayed in the Process Maker Software's map panel, the dataset is hosted locally on a server. Sekondi-Takoradi could be located on the map thanks to the integration of JavaScript on an open street map layer using the Process Maker interface.
5.3.3 Task Operationalization 
The model takes into consideration the two categories of land ownership in Sekondi-Takoradi: governmental lands and family/stool lands. To assist the Land Title Registry, the Survey and Mapping Division, and the Land Use Spatial Planning Authority in carrying out a spatial task (drawing polygons) in response to a certain type of client request, the target for these parcels shows a map panel that permits the parcels to appear on the form. In response to a client request, the Survey and Mapping Division can use JavaScript to create polygons and preserve parcel coordinates to digitize a region of interest.  
5.3.4 Output Interface 
A division notifies the opening of a dynoform. The dynoform is instantly filled with the properties of the polygon that an officer makes for a parcel survey. The parcel search request form is operationalized from the Survey and Mapping Division interface within the map panel container. Depending on the kind of request, officers can search, draw, and save polygons in the panel.  


5.3.5 Output Generation  
The model shows how every phase of execution generates an output document. When a client requests a parcel search through the Customer Service and Access Unit, their information is recorded in an output document. The request, either in Word or PDF format, is examined by the Survey and Mapping Division to perform the required search. HTML codes reference client information, e.g., @@Request_Type, @@First_Name, to create reports and certificates. HTML manages layout and formatting, pre-formatting documents such as certificates and e-mail templates. These are stored as PDF or Word for easy retrieval by officers. All output is retained in the database for future reference and optimized workflow. 
5.3.6 Rules and Conditions 
The model includes decision-making rules on each step. Activities are based on "if conditions" that decide the rejection or acceptance of requests. Responsibilities are assigned to divisions with detailed assignments. For example, reports are sent to the SMD by the CSAU for parcel search or surveys. An exclusive SMD gateway allows only approved requests to proceed. Upon approval, the system alerts the Lands Valuation Division for assessment. Each division has specific tasks to prevent overlap and ensure accountability. This structure fosters clear responsibility, secure data handling, and transparency in the land registration process. 
5.3.7 Database Connection and Record Tracking  
The model uses a PostgreSQL database with tables for land rights, surveys, rent verification, document checks, valuation, payments, site assessments, mapping, certification, and archiving. It tracks all actors in the workflow. The Client Recordation Table stores each client's details and triggers the request form. This data remains active throughout the workflow, minimizing repetition and ensuring smooth task transfers between actors once each job is completed.
6. CONCLUSION AND RECOMMENDATIONS
This study explains the complexities of land registration in Sekondi-Takoradi, highlighting significant inefficiencies in the dual customary and statutory system that generate delays in transactions and insecurity. Urbanization for rapid development exacerbates issues relating to unregistered customary lands and competing claims among owners. The land registry faces constraints including duplication of records, lack of coordination between agencies, and bureaucratic delays, compounded by understaffing and disorganization. Citizens are typically annoyed with multiple checks and duplicative paperwork since most procedures last longer than the three-month timeframe stipulated by land reforms.
The findings have extensive consequences on most of the Sustainable Development Goals (SDGs). The improvement of land registration can assist in ensuring access to land rights for marginalized communities, thereby reducing poverty (SDG 1: No Poverty). Economic growth needs to be underpinned by secure land tenure, as it enables individuals to have the confidence to invest in their lands. An efficient registration system can facilitate sustainable urbanization by bringing customary and statutory land rights together, and fostering community stability (SDG 11). Increased transparency in land administration is also in support of the development of peaceful societies (SDG 16) as it reduces land conflicts.
In response to these challenges, the present research suggests an electronic process of land registration based on Process Maker and PostgreSQL, with the objective of document digitization and enhanced inter-agency coordination. The model aligns with Ghana's National Land Policy by incorporating customary land rights in formal systems, such that all land rights holders are recognized. The proposals also align with the objectives of the Land Administration Project (LAP), whose goal is to reform land administration and widen access to information. Encouragement of decentralization provides proof of compliance with national policy objectives of improving local governance. Ultimately, effective and fair land administration holds the key to local development and the attainment of global sustainability objectives, hence opening up opportunities for socio-economic development of Ghanaian communities.
Conflict Of Interest Statement
The authors do not know of any conflicts of interest associated with this publication, and there has been no significant financial support for this work that could have influenced its outcome.
COMPETING INTERESTS DISCLAIMER:
Authors have declared that they have no known competing financial interests OR non-financial interests OR personal relationships that could have appeared to influence the work reported in this paper.
Disclaimer (Artificial intelligence)
Option 1: 
Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 
Option 2: 
Author(s) hereby declare that generative AI technologies such as Large Language Models, etc. have been used during the writing or editing of manuscripts. This explanation will include the name, version, model, and source of the generative AI technology and as well as all input prompts provided to the generative AI technology
Details of the AI usage are given below:
1.
2.
3.

References
Abubakari, Z., Addo, P. K., & Amoako, K. (2020). Evaluating some major assumptions in land registration: Insights from Ghana’s context of land tenure and registration. Land Use Policy, 94, 104580. https://doi.org/10.1016/j.landusepol.2020.104580
Adjei Mensah, C., Eshun, J., Asamoah, Y., & Ofori, E. (2019). Changing land use/cover of Ghana’s oil city (Sekondi-Takoradi Metropolis): Implications for sustainable urban development. International Journal of Sustainable Development, 1(1), 1–11. https://doi.org/10.1080/19463138.2019.1615492
Agyei-Holmes, A., Buehren, N., Goldstein, M., Osei, R. D., Osei-Akoto, I., & Udry, C. (2020). The effects of land title registration on tenure security, investment, and the allocation of productive resources. Global Poverty Research Lab Working Paper No. 20-107. The Effects of Land Title Registration on Tenure Security, Investment and the Allocation of Productive Resources by Andrew Agyei-Holmes, Niklas Buehren, Markus Goldstein, Robert Darko Osei, Isaac Osei-Akoto, Christopher Udry :: SSRN
Akaateba, M. (2019). The politics of customary land rights transformation in peri-urban Ghana: Powers of exclusion in the era of land commodification. Land Use Policy, 81, 823–832. https://doi.org/10.1016/j.landusepol.2019.01.015
Alden Wily, L. (2011). The Law is to Blame: The Vulnerable Status of Common Property Rights in Sub-Saharan Africa. Development and Change, 42(3), 733–757. https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%22Alden+Wily%2C+L.+%282011%29.+The+Law+is+to+Blame%3A+The+Vulnerable+Status+of+Common+Property+Rights+in+Sub-Saharan+Africa.+Development+and+Change%2C+42%283%29%2C+733%E2%80%93757.%22&btnG
Appau, M. W., Aziabah, S., & Avogo, F. A. (2021). User and systems requirement framework for electronic land registration systems decentralisation in Ghana. Journal of Electronic & Information Systems, 3(2). https://doi.org/10.30564/jeisr.v3i2.3692
Arko-Adjei, A., Ameyaw, S., & Akudibillah, S. (2009). Customary land tenure dynamics at peri-urban Ghana: Implications for land administration system modeling. Land Use Policy, 26(Supplement 1), S99–S105. https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%22Arko-Adjei%2C+A.%2C+Ameyaw%2C+S.%2C+%26+Akudibillah%2C+S.+%282009%29.+Customary+land+tenure+dynamics+at+peri-urban+Ghana%3A+Implications+for+land+administration+system+modeling.+Land+Use+Policy%2C+26%28Supplement+1%29%2C+S99%E2%80%93S105.%22&btnG 
Armah, B. A. (2014). Impacts of socio-political organizational structures underpinning indigenous land tenure: Evidence from Ghana. Journal of Land Use Policy, 40, 1–12. https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%22Armah%2C+B.+A.+%282014%29.+Impacts+of+socio-political+organizational+structures+underpinning+indigenous+land+tenure%3A+Evidence+from+Ghana.+Journal+of+Land+Use+Policy%2C+40%2C+1%E2%80%9312%22&btnG 
Asaaga, F. A. (2021). Building on “Traditional” Land Dispute Resolution Mechanisms in Rural Ghana: Adaptive or Anachronistic? Land, 10(2), 143. https://doi.org/10.3390/land10020143
Berry, S. (2001). Chiefs know their boundaries: Essays on property, power, and the past in Asante, 1896-1996. ABC-CLIO. Berry, S. (2001). Chiefs know their boundaries: Essays on property, power, and the past in Asante, 1896-1996. ABC-CLIO
Bugri, J.T. (2012). Improving Land Sector Governance in Ghana: Implementation of the Land Governance Assessment Framework (LGAF) – Final Report. World Bank.
Improving land sector governance in Ghana : implementation of the Land Governance Assessment Framework (LGAF) - final report
Chimhowu, A. (2019). The 'new' African customary land tenure: Characteristics, features, and policy implications of a new paradigm. Land Use Policy, 81, 897–903. DOI:10.1016/j.landusepol.2018.04.014
Cotula, L., Toulmin, C., & Hesse, C. (2004). Land Tenure and Administration in Africa: Lessons of Experience and Emerging Issues. International Institute for Environment and Development (IIED), London. 9305IIED.pdf
Deininger, K., Selod, H., & Burns, A. (2012). The Land Governance Assessment Framework: Identifying and Monitoring Good Practice in the Land Sector. World Bank Publications. https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%22Deininger%2C+K.%2C+Selod%2C+H.%2C+%26+Burns%2C+A.+%282012%29.+The+Land+Governance+Assessment+Framework%3A+Identifying+and+Monitoring+Good+Practice+in+the+Land+Sector.+World+Bank+Publications.%22&btnG
Dinye, R. D., Ayimaa, R., Sarpong, C. K., & Boafo, H. K. (2025). Formalizing customary land rights in Ghana: A novel governance framework for Sub-Saharan Africa. International Journal of Multidisciplinary Research and Analysis, 8(5), 2423–2436. https://doi.org/10.47191/ijmra/v8-i05-18.
Gyamera, E. A., Duncan, E. E. A., Kuma, J. S. Y., & Arko-Adjei, A. (2016). Land conflicts in Ghana: Causes, effects, and resolution. 4th UMaT Biennial International Mining and Mineral Conference, University of Mines and Technology, Tarkwa, Ghana. (PDF) LAND CONFLICTS IN GHANA, CAUSES, EFFECTS AND RESOLUTION
Issah, K. (2016). Land tenure and land development in Ghana: A case study of Nkawkaw Township. University of Education, Winneba. 
Kasanga, K., & Kotey, N. A. (2001). Land Management in Ghana: Building on Tradition and Modernity. International Institute for Environment and Development (IIED). https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%22Kasanga%2C+K.%2C+%26+Kotey%2C+N.+A.+%282001%29.+Land+Management+in+Ghana%3A+Building+on+Tradition+and+Modernity.+International+Institute+for+Environment+and+Development+%28IIED%29.%22&btnG
Koranteng, A., & Zawila-Niedzwiecki, T. (2015). Modelling Forest Loss and Other Land Use Change Dynamics in Ashanti Region of Ghana. Folia Forestalia Polonica, Series A, 7, 96-111. 10.1515_ffp-2015-0010.pdf 
Kuntu-Mensah, P. (2006). On the implementation of land title registration in Ghana. Land, 19(1), 1–18. https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%22Kuntu-Mensah%2C+P.+%282006%29.+On+the+implementation+of+land+title+registration+in+Ghana.+Land%2C+19%281%29%2C+1%E2%80%9318%22&btnG 
Lands Act, 2020 (Act 1036). LAND ACT 2020 (ACT 1036)
Larbi, W. O. (2006). Land Administration Reform in a Plural Environment: The Case of Ghana. In Proceedings of the FIG Working Week 2008. Stockholm, Sweden. Microsoft Word - ps01_02_larbi.doc
[bookmark: _GoBack]Latham, B. (2007). Sampling: What is it? Quantitative Research Methods. Sampling techniques - RESEARCH DESIGN AND METHODOLOGY
Mohammed, A. S., Abbas, J. & Dzimale, A. (2018). Navigating land acquisition hurdles in Ghana’s real estate development. International Journal of Research and Innovation in Engineering System, 31(2), 45-60. DOI:10.47772/IJRISS.2023.7012082
Nwuba, C. C. (2018). Challenges to land registration in Kaduna State, Nigeria. Journal of African Real Estate Research, 14(2), 154-172. https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%22Nwuba%2C+C.+C.+%282018%29.+Challenges+to+land+registration+in+Kaduna+State%2C+Nigeria.+Journal+of+African+Real+Estate+Research%2C+14%282%29%2C+154-172.+%22&btnG
Owusu-Ansah, J. K., & O'Connor, K. B. (2010). Housing demand in the urban fringe around Kumasi, Ghana. Journal of Housing and the Built Environment, 25(1), 1-17. https://doi.org/10.1007/s10901-009-9173-x
Quaye, B. A. (2020). Effective implementation of land title registration in Ghana: Legal and organizational challenges. Ghana Land Administration Journal, 15(3), 45–60. https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%22Quaye%2C+B.+A.+%282020%29.+Effective+implementation+of+land+title+registration+in+Ghana%3A+Legal+and+organizational+challenges.+Ghana+Land+Administration+Journal%2C+15%283%29%2C+45%E2%80%9360.+%22&btnG
Sadiq, S., Orlowska, M., Sadiq, W., & Foulger, C. (2004). Data flow and validation in workflow modelling. Proceedings of the 15th Australasian Database Conference, 207-214. https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%22Sadiq%2C+S.%2C+Orlowska%2C+M.%2C+Sadiq%2C+W.%2C+%26+Foulger%2C+C.+%282004%29.+Data+Flow+and+Validation+in%22&btnG 
Schoneveld, G. (2014). Translating legal rights into tenure security: Lessons from the new commercial pressures on land in Ghana. Land Use Policy, 38, 205–215. https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%22Schoneveld%2C+G.+%282014%29.+Translating+legal+rights+into+tenure+security%3A+Lessons+from+the+new+commercial+pressures+on+land+in+Ghana.+Land+Use+Policy%2C+38%2C+205%E2%80%93215%22&btnG
Sekondi-Takoradi Metropolitan Assembly. (2022). Medium-term development plan, 2022-2025.  https://stma.gov.gh/documents/STMA%20MEDIUM-TERM%20DEVELOPMENT%20PLAN%20%202022%202025%20final.pdf
Ubink, J.M. (2008). In the Land of the Chiefs: Customary Law, Land Conflicts, and the Role of the State in Peri-Urban Ghana. Leiden University Press.
In the Land of the Chiefs : customary law, land conflicts, and the role of the state in Peri-Urban Ghana | Scholarly Publications
United Nations. (2015). Transforming Our World: The 2030 Agenda for Sustainable Development. United Nations General Assembly. https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=United+Nations.+%282015%29.+Transforming+Our+World%3A+The+2030+Agenda+for+Sustainable+Development.+United+Nations+General+Assembly.&btnG
Wang, Y., Yu, S., & Xu, T. (2017). Advanced Engineering Informatics. A user requirement driven framework for collaborative design knowledge management. Advanced Engineering Informatics, 33, 16– 28. https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%22Wang%2C+Y.%2C+Yu%2C+S.%2C+%26+Xu%2C+T.+%282017%29.+Advanced+Engineering+Informatics.+A+user+requirement+driven+framework+for+collaborative+design+knowledge+management.+Advanced+Engineering+Informatics%2C+33%2C+16%E2%80%93+28.++%22&btnG   
Whittal, J. (2014). A new conceptual model for the continuum of land rights. Land Use Policy, 45, 136–147. https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%22Whittal%2C+J.+%282014%29.+A+new+conceptual+model+for+the+continuum+of+land+rights.+Land+Use+Policy%2C+45%2C+136%E2%80%93147%22&btnG
Woodman, G. (1987). Land Title Registration Without Prejudice: The Ghana Land Title Registration Law, 1986. Journal of African Law, 31(1), 7-20. https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%22Woodman%2C+G.+%281987%29.+Land+Title+Registration+Without+Prejudice%3A+The+Ghana+Land+Title+Registration+Law%2C+1986.+Journal+of+African+Law%2C+31%281%29%2C+7-20.%22&btnG
Yeboah, E., & Shaw, D. (2013). Customary land tenure practices in Ghana: Examining the relationship with land-use planning delivery. International Development Planning Review, 35(1), 21–39. https://doi.org/10.3828/idpr.2013.3
World Bank. (2013). Project Appraisal Document on a Proposed Credit in the Amount of SDR 32.2 Million (US$50 Million Equivalent) to the Republic of Ghana for a Second Land Administration Project. Report No. 58334-GH. Washington, D.C.: World Bank .IEG World Bank Group


Land Tenure in Ghana


Public Lands


State lands


Vested Lands


Customary Lands


Family lands


Skin or stool lands






















Percentage of Registered Land Rights	
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