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Abstract 

The dearth of land information on customary lands limits the development and application of 

land consolidation. This paper presents and discusses the results of an experiment carried out to 

test the potential of participatory land administration applied on customary lands in support of 

land consolidation. The concept of Participatory Land Administration (PLA) which is developed 

in the context of the evolution of crowdsourced, volunteered, and participatory approaches 

provides new insights into neogeography and neocadastre, and fit-for-purpose and pro-poor land 

administration. The experiment’s area of interest is in Northern Ghana, a village called Nanton, 

where the local farming community was engaged to develop the process. The study involved 

collecting land information relating to farms over a two-week period, using a mobile app and an 

orthophoto, based on PLA. The results show that though PLA can potentially support land 

consolidation, further investigation is needed on how it can be integrated into the formal land 

registration system. 

 

Key Words: Participation, Land Consolidation, Innovative Approaches, Land Administration, 
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1. Introduction 

Over the past two decades, observations and experiences in land administration have shown that 

less than 30% of the world’s countries have a complete land administration system capable of 

supporting the design and implementation of land management activities such as land 

consolidation (UN-Habitat, 2012; Zevenbergen et al., 2013). Several thrusts into conventional 

western-style titling programmes have not met expectations. This is mostly because firstly, their 

pace is very slow in relation to the urgency of the results. Secondly, they have been too expensive, 

leaving them out of the reach of most citizens. Thirdly, these approaches have largely failed to 

integrate all forms of land tenure arrangements, especially secondary and customary land rights. 

The outcome is that parts of the community are left vulnerable to land grabs, contentious land 

disputes, limited investment in land, and increase in food insecurity. In response, calls for pro-poor 

and fit for purpose approaches to land administration emerge (Enemark et al., 2014; Zevenbergen 

et al., 2013). These approaches that seek to adapt local needs and circumstances in tandem with 

legitimate and acceptable social, cultural, and institutional practices are described by de Vries, et 

al. (2015) as responsible approaches. 

Advances in responsible approaches usually consider separately innovative ways through which 

different legitimate forms of land rights can be recorded and documented on one hand; and on the 

other hand, explore how emerging and cutting edge technologies in geospatial sciences can offer 

a faster and cheaper option for spatial data collection. In the documentation of land rights, new 

insights to identify, incorporate, record, and secure all forms of land rights in a jurisdiction have 

been made by the continuum of land rights by the GLTN, and several studies in customary and 

informal land rights. On the part of spatial data collection, emerging and cutting edge technologies 

have advanced innovative approaches to land administration in the form of crowdsourcing, 

volunteered geographic information, and neocadastres. These technologies include the use of old 

map documents, high resolution satellite images (HRSI), tools based on Global Navigation 

Satellite System (GNSS), Unmanned Aerial Vehicles as well as smart technologies such as 

Automatic Feature Extraction (AFE) of cadastral boundaries (Basiouka & Potsiou, 2012; 

Crommelinck et al., 2016; de Vries et al., 2015a; Mumbone et al, 2015). These approaches seek to 

involve the grassroots in the land administration processes to incorporate the societal goals of land 

administration, structure of the society, as well as to bring down costs. However these have still 

not been placed in the societal context, but rather look, among others, at aspects of VGI in 
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application to land administration (Rahmatizadeh et al., 2016), the motivations of contributors 

(Basiouka & Potsiou, 2012, 2014), and the ability of the local people to use the technologies 

(Molendijk et al., 2015). The fundamental reason for these land recordation processes has been 

land tenure security (Zevenbergen & Augustinus, 2011; Zevenbergen et al., 2013). These 

responsible approaches do not work in isolation, but thrive within a societal context driven by 

needs other than tenure security such as food security, support of a land market, levying of taxes, 

and nature conservation. These, though linked, present different purposes for undertaking land 

administration. There is therefore the need to shape the emerging technologies and approaches to 

land administration to fit into each peculiar societal context and goal. This requires the active 

involvement of the local community in land administration. This is what is termed here as 

Participatory Land Administration (Asiama et al., 2015).  

Participatory land administration therefore encompasses three aspects drawn from conventional, 

responsible, fit for purpose and pro-poor land administration, seeking to create a meeting point for 

the top-down traditional and bottom-up crowdsourced land administration. Traditional land 

administration focuses on the government authorities and the professionals as the main 

contributors to land administration using strict standards with high accuracy and expensive 

equipment regardless of the nature of the locality. Participatory land administration’s aspects are 

the institutional influence (comprising the government and professionals), the contribution of the 

citizens, the push of technological advances, and the pull of the society’s needs that form the basis 

for undertaking land administration. 

1. Partnership between the Government/Professionals and the citizens: This acknowledges 

the potential for the involvement of the local people and other relevant stakeholders in land 

administration activities, through carefully negotiated arrangements that ensures clear 

roles, rights, and responsibilities of the involved parties, and not just by way of consultation 

in the actual implementation. This allows for the local people to feel a sense of ownership 

to the land information to enable them to build trust in it. It also allows for some oversight 

by land administration authorities which will allow for the captured land rights to be 

integrated into the formalised system when needed. This partnership mostly pertains to 

balancing the institutional influence of the government and professional’s top-down 

approach, as well as the emerging bottom-up approaches that is empowering citizens. 



5 

 

2. Societal Needs and Considerations: The pull of societal needs is can be derived from the 

partnership relationship to determine the land administration goals. There is a need to 

identify the societal needs of the communities that the land administration seeks to serve, 

which will then judge the amount and depth of land information needed. These societal 

needs include, among others, securing land tenure, increasing food security, supporting a 

land market, levying of taxes, nature conservation, and climate change adaptation. These 

will judge the amount and depth of the information needed. 

3. Technological Advances: The push of technological advances to aid land administration 

activities stemming from the societal needs and the balance that is achieved between the 

government and the other stakeholders, needs to be pro-poor (Zevenbergen et al., 2013). 

That is, it must be accessible and affordable to the local people, it should can support the 

local land tenure system, transparent and inclusive of all the people involved. 

As previous innovative approaches to land administration focus mainly on securing land tenure, 

this paper aims at testing an approach to land administration that can support wider societal goals 

of land administration such as food security, and climate change adaption as well as securing land 

tenure. The paper presents an experiment undertaken in the northern ecological zone of Ghana to 

test how an approach to participatory land administration fits into customary lands. 

2. Innovative Approaches to Customary Land Administration in Ghana 

This section provides a brief description of the current practices of customary land administration 

and the attempts at innovative approaches. Ghana has a dual system of land registration, the deed 

and the title registration. However, there are attempts to phase out the former in favour of the later. 

Land title registration (LTR) in Ghana started with the aim of a systematic registration of common 

law and customary interests, namely the allodial interest, the common law freehold, the customary 

freehold, leasehold interests, and customary tenancy (Land Title Registration Land, 1986). 

However, the formulated procedures solely provide procedures for leasehold interests. This is 

because the roll out of the law focused first on the urban areas, where land registration was deemed 

to be in urgent need. Leasehold interest dominates the land tenure system of the urban areas. Since 

the inception of the LTR, 30,000 parcels in Ghana have been registered (Asiama, 2004; MASDAR, 

2011). This has led to several attempts at innovative initiatives to aid the land registration process. 

Notable and most recent among these are the Millennium Development Authority’s Systematic 
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Titling, the Paralegal Titling Project by Corporate Initiative Development Group (CIDG), Medeem 

Proprietary ParcelCert, LandMapp Initiative, and The Community-based Land Survey Tool by 

Land Resource Management Centre (LMRC). The following is a brief overview of these initiatives 

in Ghana. 

The Millennium Development Authority’s Systematic titling was started with the aim of 

improving tenure security and facilitating access to land for commercial crops. In a comprehensive 

process using modern high accuracy GPS and database systems, the project was able to register 

270 parcels at costs ranging from EUR200 to EUR270 per parcel (Jones-Casey & Knox, 2011). 

The Paralegal Titling project was undertaken from 2007 to 2009 by a group of companies led by 

the Corporate initiatives group to issue para-legal titles, that are capable of being easily converted 

into formal titles. This initiative, built on the open title concept, also required the use of large field 

teams and high accuracy GPS equipment in order to meet the Lands Commission requirement 

(Edmead, 2010). This initiative also focused on urban lands and attempted to only register 

leaseholds. The LandMapp initiative has also made in roads with large-scale commercial cash crop 

farmers, providing land documents that are meant to ensure tenure security. This is however only 

available for ownership of leasehold and not customary interests (Landmapp, 2016; Pickett, 2015). 

The Community-based Land Survey Tool, was developed by LMRC, an indigenous Ghanaian 

research and development institute, as an innovative tool to support tenure security in cocoa 

growing areas of the country (Kakraba-Ampeh & Yeboah, 2016). 

In all five recent innovative approaches in Ghana, it is shown that the pilots and experimentations 

were largely led by the developing agency, with little input by the local farmers involved. 

Secondly, these initiatives focus largely on fitting in the land title registration. Therefore, they 

result in either a focus on leasehold interest, or an attempt to convert customary interests into 

common law interests. This will allow the land information collect to be easily integrated into the 

land title register which has no provision for customary interests. Thirdly, the current innovative 

approaches rather place more emphasis on land tenure security than further making allowances for 

other land management activities such as land consolidation. To develop an appropriate land 

administration system for customary lands, the principles of pro-poor and fit-for-purpose land 

administration must be followed. These are identified by Enemark et al. (2014) and Zevenbergen 

et al. (2013) as flexibility, participatory, affordability, support to land tenure system, and 
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transparent among others. Furthermore, for the land administration system to be appropriate for 

land management activities, relevant information should be included. Following the shortfalls of 

the current innovative approaches identified in Ghana to support land management activities, there 

is the need for innovative approaches that place more focus on the target community, allowing 

them to undertake the process on their own, as well as incorporating the necessary information. 

This will allow for a better assessment of how the local community can sustain the system on their 

own.  

3. The Experiment 

The experiment seeks to test the suitability of Participatory Land Administration on Ghana’s rural 

customary lands as described in the previous sections. The area of interest is located within the 

Nanton Traditional Area of the traditional Kingdom of Dagbon in the Northern Region of Ghana. 

All lands in the kingdom are held under customary land tenure system, with the Ya-Na skin1 at the 

top of the land holding hierarchy. The lands then devolve to the divisional skins, one of which is 

Nanton, then down to the village skins. Nanton also falls under the Savelugu-Nanton local 

government district. The vegetation in the area is largely guinea savannah with tall grasses and a 

few trees (mainly shea, acacia, baobab and mango), dotting the entire landscape. The area 

experiences a single rainfall season (April-September) accompanied by a dry season (October-

March) that brings in the harmattan winds. The inhabitants are mainly agro-pastoralists engaged 

in food crops and livestock production. 

Land registration in the area takes the form of deed registration as the area has not yet been declared 

a Land Title Registration (LTR) area. This means little is done by way of the survey and mapping 

of parcel boundaries when registering land. This notwithstanding, the Nanton-Na (Chief of 

Nanton) has set up a Customary Land Secretariat (CLS) to assist with the management of the lands. 

However, since the LTR has no procedures for registering the customary interests, the CLS only 

focuses on the leasehold which are mostly held in residential properties, leaving out farm parcels 

which are mostly held in customary interests (Asiama et al., 2017). 

 

                                                 
1 The symbolism of the people, a body corporate that unifies the people. The Ya-Na (or lesser chief) sits on the skin 

as the people’s leader and representative. 
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3.1. The Area of Interest 

Nanton is chosen to be the site of the experiment for three reasons. The first is the existing 

customary land tenure system in the area, together with the existing CLS that provides a private 

land management body that comprises local people. The second is the vegetation cover of the area, 

guinea savannah, together with the climate of the area that reduces the incidence of multipath 

errors and cloudy satellite imagery. Thirdly, agriculture is the main vocation in the area, with many 

small-scale farmers with small and scattered parcels, with a need for land consolidation (Abubakari 

et al., 2016). The farms on the Eastern part of the Nanton Village were mapped by the farmers, 

and family heads, with the assistance of the trusted intermediaries (Figure 1). Over a period of ten 

days, 230 farms covering an area of 3 square kilometres were mapped, with their accompanying 

relevant information recorded. This was done in a Living Lab-styled arrangement by the 85 

farmers from 18 families who hold those farms, two Trusted Intermediaries and the Traditional 

Authorities. 

 

Figure 1: Map showing the area of interest in the Nanton Traditional Area and Ghana. 
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3.2. The Practical Process 

A living lab approach is adopted for the experiment. A Living Lab is a combined lab/household 

system, analysing existing product service systems as well as technical and socioeconomic 

influences focused on the social needs of people, aimed at the development of integrated technical 

and social innovations and simultaneously promoting the conditions of sustainable development 

(highest resource efficiency, highest user orientation, etc.) (Almirall & Wareham, 2011; Liedtke 

et al., 2012; Pallot et al., 2011). It is based on two main concepts – first is the involvement of users 

early in the innovative process, and the second is experimentation in real-world settings, aimed at 

integrating the social structure and governance, as well as user participation in the innovative 

process. The living lab approach encourages trust, allows access to adequate knowledge regarding 

the problem environment, and gives the users a sense of ownership of the product. The subjects of 

the experiment were identified first with the assistance of the Traditional Council2 and the leaders 

of the Farmers’ Association of the area. An interview was first conducted with land registration 

officers and land surveyors of the Lands Commission of Ghana to ascertain the ascertain statutory 

land registration and survey process. The researcher together with the two groups, identified the 

land tenure arrangement in the form found by Asiama et al. (2017). The Traditional Council, the 

Farmers’ Association and the researcher then used this to develop the process of the mapping and 

recording of the land rights, with the researcher applying the inputs from the interview with the 

Lands Commission to align the developed process to the statutory process, and the former groups 

providing inputs on the local land administration. 

Two technologies were adopted for the experiment – a smartphone app and satellite imagery. 

These technologies were first tested in a pilot undertaken in January, 2016 to ascertain their ability. 

The smartphone app used was Esri’s Collector for ArcGIS, which allows for a very effective and 

efficient collection of spatial and non-spatial data. The data collection method was based on 

polygons rather than boundaries, with the polygons being associated with attributes as the ground 

methods. The data collected can be viewed and processed in a cloud-based geographic information 

system, or alternatively downloaded for areas with limited internet connectivity. The app can also 

be used in combination with a GNSS receiver such as the Trimble R1 to achieve a centimetre 

accuracy through Bluetooth connection. However, since this experiment aimed at using materials 

                                                 
2 Comprises the Nanton-Na and the family heads in the village. 
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and equipment within the means of the subjects, a low-priced 3G smartphone commonly found on 

the Ghanaian market was used.  

 

Figure 2: Interface of the Mobile App, Collector for ArcGIS 

The second technology was satellite images. Here a satellite image of the area of interest was freely 

acquired from DigitalGlobe Foundation, and printed at a scale of 1:4000, which is within the range 

of scales recommended by Byamugisha et al. (2012) for mapping rural agricultural land parcels 

with medium density. A satellite image at the scale of 1:2000 of the Nanton village was first 

presented to the farmers and the trusted intermediaries to train them by identifying the key features 

in the village such the chief’s palace, the school, the village square and their own houses. The 

farmers and the trusted intermediaries then gathered around the satellite image of the farms and 

the farmers identified their farms with red pens. When there was concurrence by the neighbours 

and the trusted intermediaries, the TI’s marked the boundaries in black, signifying a final boundary 

(Figure 5). Two methods are adopted in order to be able to compare the effectiveness of the two. 

Other innovative approaches have taken place in areas with existing cadastral data, giving an 

opportunity to assess the approach against existing information. With no existing information in 

this area of interest, having a second approach aids with the assessment of the both innovative 
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approaches. The satellite imagery, on the one hand, is a relatively accepted approach having been 

successfully used in Rwanda, Ethiopia, and Kenya, and is recommended as a fit for purpose 

approach for land administration (Bennett, Yimer, & Lemmen, 2015; Enemark et al., 2014; 

Lemmen & Zevenbergen, 2010). On the other hand, the mobile app is a relatively new approach, 

having been tested in other parts of the world but not on customary lands (Basiouka & Potsiou, 

2012; Dyli et al., 2016; Molendijk et al., 2015). 

 

Figure 3: Farmers and Trusted Intermediaries (Tis) identifying their farmland parcels on a satellite image 

After the mapping and the recording of the land rights, a focus group discussion was conducted 

with eight farmers selected from among the farmers who were part of the mapping process and 

trusted intermediaries at the village centre. The focus group discussion sought to ascertain their 

views about the process, the technology, as well as whether they will be able to replicate the 

process on their own.  

The experiment was then assessed using the elements of fit for purpose land administration 

(Enemark et al., 2014). Four elements of fit for purpose land administration were selected to assess 

the approach as these were considered relevant to the initial experiment. These elements, adapted 

from FIG’s Fit for Purpose land administration, are participation, affordability, reliability, and 

attainability. Participation is measured by the percentage of the procedure that involves the direct 

input and involvement of the local actors, and the ease with which the local actors can adapt to the 

technology used. Affordability involves the costs involved in the setting up and undertaking of the 
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process vis-à-vis the current conventional and innovative approaches available, as well as the 

income of the users. Reliability of the approach relates to the ability of the approach to accurately 

represent the ground truth. It is measured by the spatial accuracy of the data, the ability to achieve 

coverage of the area of interest, the coverage of all land tenure types. Attainability of the approach 

refers to the capacity to successfully establish the system without external support within an 

appropriate timeframe. Attainability is measured by the ability of the people to replicate the 

process and the duration of the process. 

4. The Outcome and Reactions 

In the experiment, it was found that both technologies adopted were easy for the farmers to use. 

The use of the smartphone app enabled the farmers to walk the boundaries of their farms as the 

boundary was record by the app and automatically uploaded to a cloud-based GIS. The main 

advantage of this is the reduced possibility of gross errors related to wrongly collected boundary 

data as the farmers know their farms best. Most of the farmers and the TI’s were already familiar 

with the use of smartphones, with most of them owning one themselves. However, the GPS signal 

on the smartphones created a disadvantage with respect to the accuracy. The accuracy of the GPS 

relies on the strength of the signal which can be influenced by several factors including the 

vegetation and the buildings in the area, as well as the terrain and atmospheric conditions. The 

accuracy of the mapping in the experiment ranged from one to five metres, mostly because of the 

cloud cover. The experiment was undertaken during the rainy season, therefore there was more 

cloud cover as compared to the dry season when the pilot was undertaken where an accuracy of 

one to three meters was observed. However, the area of interest being located in a guinea savannah 

grassland vegetation zone with trees several meters apart meant that vegetation had little effect on 

the accuracy, in comparison to an attempt by Osei-Tutu et al. (2016) to using a mobile app in the 

rain forest area.  
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Figure 4: A Farmer and Trusted Intermediaries happy with their results 

No boundary disputes were witnessed during the experiment with the mobile app. The farmers 

during the focus group discussion attributed this to the planting of certain deep rooted plants and 

footpaths that service as boundaries. Not all the farmers were present during the experiment, in 

which case the Traditional Authority, together with the TI’s and the leaders of the Farmers’ Union 

saw it fit that at least two farmers on neighbouring farms were enough to show the boundaries, 

followed by a verification by the TI. In such situations, all four parties were always in agreement 

with the identified boundaries. This was however not the case for the mapping on the satellite 

imagery, where at least 25% of the parcels identified by the farmers were either not confirmed or 

altered by the TI’s.  
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Figure 5: Part of the Orthophoto from the farm parcel identification showing Red Lines that are parcels identified by farmers and 

Black lines being parcels verified by the Trusted Intermediaries. 

Figure 6 shows a comparison between the farm boundary parcel data collected using the mobile 

app, and those collected using satellite imagery. It was found that out of the 232 Parcels collected 

using the mobile app, 62% were identified on the satellite imagery. The satellite image has been 

touted as an effective fit for purpose approach, but in this case, it does not fulfil the task. That 

notwithstanding, all the parcel boundaries from the satellite image were defined correctly, with the 

areas largely corresponding. The use of the mobile app by walking the boundaries and satellite 

image had an advantage over the conventional methods used by the licensed and official surveyors 

as the two methods in the experiment were better suited to capture the irregularly shaped farm 

parcels because the conventional methods take points only at the corner of the parcel. The two 

methods tested are therefore able to maintain the shape and area of the farm parcels. 
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Figure 6: Parcels boundaries collected by Mobile App and Identification from Satellite Image 

In terms of the ability to capture all the farm land tenure types, the three key land tenure types 

identified in the area were the allodial (and sub-allodial) interest, the customary 

freehold/usufractuary interest, and the customary tenancy, in order of priority. These three interests 

were adequately captured by the approach, mapped out and recorded. The land tenure types are 

shown in Figure 7.  
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Figure 7: Land Tenure Types in the Area of Interest, clockwise from top-left, Allodial Interest (Skin Land), the Sub-Allodial Interest 

(Family Lands), and the Customary Freehold (Farm parcels held by individual farmers) 

The mobile app and the satellite imagery were found to be cheaper, more accessible, and easier to 

use than the current approaches on customary lands. The cost of the mobile app was found to be 

cheap compared to the cost of surveys by licensed and official surveyors, and the other attempts 

at pro-poor land administration in Ghana such as Paralegal Titling Project, at least GH¢500 (€125) 

and GH¢200 (€50) respectively per an acre parcel. Per the farmers and the CLS, the cost is one of 

the main reasons why no land survey has taken place in the area. The costing of the approach took 

into consideration all the costs incurred from the start of the process till the end. However, later 

costing for the scaling up of the approach will be served better by other standard methods like the 

GLTN’s Costing of Land Administration Services (COFLAS) (Burns & Haile, 2015). The cost 

components of the mobile app and the satellite imagery added up to an estimated cost of GH¢37 

(EUR 9.25) per parcel (Table 1). The cost differences mostly stem from the limited use of 

professionals and the reliance on the local people and technologies readily available locally. The 

CLS also had an official smartphone, a Samsung Galaxy Note 3, which was used for the 
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experiment. The mobile app however requires a license costing an annual subscription of at least 

GH¢5,600 (€1,400). The use of the satellite imagery however took some training before the 

farmers could identify their parcels. When asked how they could identify their parcels, the farmers 

indicated that once a neighbouring farm was identified, they used the number of trees and visible 

footpaths to define their boundaries. 

Activity Cost/Wage Quantity Cost/Parcel 

Mapping (Workmanship) 

Post-Processing 

Print of Satellite Image 

(A1) 

Allocation Note per 

parcel 

GH¢40 (EUR 10)/Day 

GH¢80 (EUR 20)/Day 

GH¢40 (EUR 10)/Map 

GH¢4 (EUR 1) 

20 parcels/day 

20 parcels/day 

2 

1 

GH¢1 (EUR 0.5)  

GH¢4 (EUR 1) 

GH¢0.17 (EUR 0.05) 

GH¢4 (EUR 1) 

Equipment    

License for Mobile App    

                                        

Satellite Image 

Smartphone 

GH¢ 5,600 (EUR 1,400) 

for 230 parcels 

Free 

GH¢ 200 (EUR 200) 

- -                                          

 

1 

1 

GH¢ 24.35 (EUR 

6.07) 

                                          

Free 

GH¢ 3.48 (EUR 

0.87) 

Total   GH¢ 37 (EUR 9.25) 
Table 1: Breakdown of the Cost of the Mapping Process 

The active participation of the local people was paramount in this experiment. Table 2 shows the 

process the experiment took as well as the role of the actors. The table shows the involvement of 

the researcher in five of the eleven steps of the experiment. This meant that more than 50% of the 

process was undertaken solely by the local people. With respect to the accessibility and ease of 

use, 49 out of the 85 farmers had low-end smartphones and were familiar with the smart phone 

environment. Hence the process was mostly led by the local people. Furthermore, the involvement 

of the trusted intermediaries and the presence of neighbouring farmers created a layer of check for 

the boundary information collection. This showed the ability of the local people to replicate the 

process on their own since all the materials and equipment used were obtained from the local 

market.   
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Process of Experiment Actors 

Step TC CLS FA Rs TI Fm 

1. Identify the land tenure arrangement in the area. x x x x   

2. Determine the farming arrangements in the area.  x x x   

3. Select Trusted Intermediaries. x x x    

4. Develop the process of mapping and recording of land rights  x x  x  

5. Train the Trusted Intermediaries.    x   

6. Map and record land rights.     x x 

7. Display mapped parcels.    x x  

8. Authenticate the information collected.  x x  x x 

9. Train farmers and TI’s in the use of satellite images.    x   

10. Identify farm parcels on satellite imagery.   x  x x 

11. Transfer information for allocation notes.  x     

Actors – Traditional Council (TC), Customary Land Secretariat (CLS), Farmers’ Association (FA), Researcher (Rs.), 

Trusted Intermediaries (TI), Farmers (Fm.) 

Table 2: The Experiment Process and the Role of the Actors 

The approach took ten working days3  to develop the process, execute it, process, and verify the 

information collected. This roughly translated to an average 20 minutes per parcel at the scale at 

which the experiment was executed, with the collection of the boundaries taking an average of 10 

minutes per parcel. This may vary slightly depending on the scale of the experiment. However, the 

traditional approach in Ghana takes at least an hour for the boundaries of one parcel to collected. 

This experiment therefore proved faster than the traditional approach in Ghana.  

In terms of the ability of the local people to replicate the process, this depended on the equipment 

used, and knowledge of the people. As already demonstrated under participation, the local people 

showed their initiative by being able to lead the process with influence from the researcher. 

Furthermore, equipment used were all locally available with the CLS. With their local knowledge 

of their surroundings, the use of their familiarity of smartphones, and the ease of accessing the 

equipment used, this approach is easily replicable in the area. 

In summary, the results from the experiment showed that the approach is participatory, fast, incurs 

lower costs than the current approaches, and has the potential of being replicated by the local 

                                                 
3 Based on an 8-hour working day. 
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people. It is also capable of supporting the local land tenure system, though its accuracy is lower 

than the current approaches used. 

Element Outcome of Indicator 

Participatory • More than 50% of the process was undertaken solely by the local people. 

• The technology used is familiar to the local people. 

• The local people developed the process and set the regulations. 

Affordability • The approach cost GH¢37 (EUR 9.25) per parcel, against GH¢500 (€125) 

for the conventional approach. 

Reliability • The spatial accuracy of the approach was lower than the conventional 

approach. 

• All the land parcels in the area of interest were collected in the experiment. 

• All the land tenure types were identified and collected. 

Attainability • The approach proved replicable as the local people led the process and all 

equipment and materials were locally acquired. 

• The approach collected, processed, and verified 230 farm parcel information 

in 10 days. 
Table 3: Summary of the outcome of the experiment 

5.  Discussion 

The experiment tested two technologies for collecting land information, satellite imagery and 

mobile app, that are generally considered fast, cheap, and pro-poor by several studies (Basiouka 

& Potsiou, 2012; Enemark et al., 2014; Kapitango & Meijs, 2010; Lemmen & Zevenbergen, 2010; 

Zevenbergen et al., 2013). But whether these technologies are fit-for-purpose, depends on the 

context within which it is used (Enemark et al., 2014). The context in this experiment is the 

Northern Ecological Zone of Ghana’s customary lands. Most lands in this area is under the 

customary land tenure system, and falls within the customary land tenure system, together with a 

Sudan-savannah vegetation zone. The difference between this study and others that tested the 

technologies, is that despite the lack of land tenure information in the areas within which it was 

tested, the approach was not compared to a second approach to determine the validity and accuracy 

of the information collected. Although the use of satellite imagery is advocated for by Enemark et 

al. (2014) and Lemmen and Zevenbergen (2010) as appropriate for pro-poor land administration, 

this experiment found it falling short of identifying all the farm parcels in the area of interest, with 

62% of the farm parcels mapped with the mobile app being identified on the satellite image. This 

is similar to the findings by (Osei-Tutu et al., 2016) on the use of satellite imagery in the rainforest 

areas of Ghana. The previous studies that have used satellite imagery successfully were undertaken 



20 

 

in mostly steppe and desert scrub vegetation zones allowing for more visibility of features to aid 

with the identification of the parcels (Bennett et al., 2015; Lemmen & Zevenbergen, 2010; Yimer, 

2014). Aside from the inability of some farmers to identify their parcels, some of the parcels were 

also wrongly identified, with the TIs unable to tell the errors. This affects the tenure security of 

the farmers as the unidentified farms may not end up in the land administration system. It also 

limits the ability to undertake land management activities as some of the farms will be left out of 

the process. Furthermore, differences in the parcel shapes were found between the two methods, 

which would have an impact of the success of land management activities as some land 

management activities such as land consolidation rely on the shape of the parcels to determine the 

existence of land fragmentation and to regularize the parcel shape. Therefore, in terms of support 

for land management activities and tenure security approach, the mobile app provides a better 

approach. 

In terms of local participation, much like other studies conducted in crowdsourcing land 

information such as Basiouka and Potsiou (2012), it was found that the motivation of the local 

farmers in taking part in the experiment is the high cost of survey, and the long process of land 

registration. Furthermore, the farmers also saw this as an opportunity to better ascertain the area 

of their farm parcels. On the part of the CLSs, this was an opportunity for them to be able to take 

an inventory of their lands. The CLS staff as TI’s proved to be effective in the process as this was 

already their area of knowledge, albeit lay. They were also highly respected by the community, 

being could manage the process together with the local people and ensuring that any dispute that 

arose during the use of the satellite images was quickly resolved without the involvement of the 

researcher. This is unlike other pilots where the researcher was a party in the process in order to 

regulate it, and pure crowdsourcing approaches where information is deemed correct where a lot 

of people agree with it (Navratil & Frank, 2013; Osei-Tutu et al., 2016).  

The societal needs of land tenure security, food security, and climate change adaptation rely on a 

detailed record on land ownership, use rights, as well as the spatial extent of those rights 

(Abubakari et al., 2016). These have been adequately covered by the existing innovative 

approaches which focus on land tenure security. However, PLA also allows for the inclusion and 

collection of other relevant information such as the types of crops that are grown on the farm 
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parcels, as well as the crops that can potentially be grown, the topography of the area, the soil 

types, as well as the land values of the farm parcels (Lemmen et al., 2012; Sonnenberg, 2002).  

Recent approaches to land management activities largely favour a participatory approach to the 

planning and implementation (Hartvigsen, 2015; Louwsma et al., 2014). This is to ensure that they 

are first demand driven, and secondly undertaken in a manner that fits the local conditions. PLA 

fits within these objectives as the active participation of the local people in the collection of land 

information builds their trust in the system and gives them confidence in the land management 

activities that will arise from it. 

In order for the innovative approach to fit into the formal system at a later time, it is necessary for 

it to fit into the current legal framework (McLaren, 2013). The legal framework provides the laws 

and regulations upon which authorities rely on to determine land administration processes. In 

Ghana, the laws that cover the land administration processes include the Land Title Registration 

Laws of 1986 (PNDCL 152), the Land Registry Act of 1962 (Act 152), which deal with title and 

deed registration respectively, as well as the nature of registrable rights; the Survey Act of 1962 

(Act 127) governs the land survey practice in the country. The Survey (Supervision and Approval 

of Plans) Regulations of 1989 (LI 1444) and the Technical Guidelines for Spatial Data Capture 

and Presentation in Ghana of 2008set the standards for land surveying, for the purposes of 

conveyances, leases, assignment, charge, or transfer. However, these standards fall short of 

specifying the regulations for mapping customary rights and interests and the administration of 

customary lands outside the land registries. The customary lands are governed by the customs and 

traditions of the area by the Traditional authorities, usually through their CLSs (Biitir & Nara, 

2016; Mireku, Kuusaana, & Kidido, 2016). The Land Title Registration law allows for the use of 

general boundaries in the first survey. This provides an opportunity to use innovative approaches 

in rural areas where a high accuracy is not a necessity. The authority of the CLSs drawn from the 

traditional authorities is empowered by the constitution. The CLSs can therefore legally keep a 

registry of lands outside the formal registry, although these have very little legal implications 

outside that particular traditional area (Mireku et al., 2016).  

6. Conclusion 

To conclude, this experiment examined how participatory land administration fits into customary 

land administration. This first approach to use participatory land administration on customary 
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lands shows it can support the land tenure system, it is cheaper, and faster than the traditional 

approaches, the technologies tested are easy to use by the community and supported by the local 

land administration structures, and it has the potential to support land management activities. The 

two technologies used, the mobile app and orthophoto, have been recommended as fit for purpose 

approaches, however, the mobile app was found to be a more appropriate technology for capturing 

the farm boundaries in the area as it was found to be easy to use after the farmers received little 

training. The use of the mobile app however needs more investigation in the context of customary 

lands. The orthophoto was found to be more difficult and the identification of the farms was 

confusing for the farmers. Both were however cheaper and faster than the traditional approaches. 

No major disputes were encountered that required the intervention of the traditional authorities, 

however, some confusion arose in the identification of the parcels on the orthophoto. These 

disputes were settled by the farmers themselves.  

In terms of the local contribution and involvement, there was a general willingness to participate. 

The famers’ involvement was built up their trust in the system as they were involved in the building 

of the approach, and they collected the information themselves. The local land administration 

structure which had also started to build its local registry provided an adequate support for the for 

the approach as PLA is capable of spatially supporting the allocation process of the CLS, in 

anticipation of the land title registration of the area. In relation to the statutory requirements, 

although the PLA approaches meet the legal requirements of the set by the laws governing the 

registration of land, the professional regulations are not adequately met. However, the progress 

towards the registration of all customary interests eventually enable the integration of the data 

collection using this approach to the land title registry. It is therefore recommended that further 

investigation be conducted into how the various customary land rights can be integrated into the 

land title registry. Further research needs to be done in terms of how to scale up the approach to 

involve more than one customary land secretariat to further reduce the costs and provide a level of 

standardization. 
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