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Abstract: The government of Benin in 2013 decided upon a centralized land administration, with the
purpose of recording the entire national territory in one land administration system to promote
durable economic development by increasing legal certainty in real estate transactions. This is a major
challenge, given that currently, of the estimated 5 million cadastral parcels, less than 60,000 parcels
have a land title and are registered in the national land administration agency’s central database.
This case study describes how a transition to a fit-for-purpose approach in land administration makes
it possible to realize the Benin government policy. In the context of Benin, the core of this approach
is the introduction of a tenure system based on presumed ownership parallel to the existing title
system with state-guaranteed ownership. From a quality perspective, this meant a shift in priorities
from “good but slow” to “good enough and fast”. A field test has proven that this new approach is
necessary to realize the governmental purpose but puts pressure on the quality aspect and the related
interests of established parties such as private surveyors. In the Benin case, this pressure is reduced
by designing a land information system based on the Land Administration Domain Model (LADM)
that makes it possible to include and keep track of both cadastral parcels with state-guaranteed
ownership and cadastral parcels with presumed ownership in the database. Both ways of tenure
security can therefore coexist, allowing landowners to choose between the level of legal security that
best fits their needs and means.

Keywords: fit-for-purpose land administration; case study; Benin; land administration; cadaster;
land registration; land administration domain model; LADM

1. Introduction

Benin, officially the Republic of Benin (French: République du Bénin) is a former
colony of France which gained independence in 1960. Benin became in 1991 a democratic
republic, in which the President of Benin is both head of state and head of government,
within a multi-party system.

Benin is a relatively small West African country, elongated in latitude, and covers
an area of 114,763 km2. It is bordered to the south by the Atlantic Ocean, to the west by
Togo, to the north by Burkina Faso and Niger and to the east by Nigeria. Benin’s relief
does not present great differences in altitude. The average altitude is 200 m [1] (p. 9).
According to the results of the Fourth General Census of Population and Housing of May
2013, Benin has 10 million inhabitants (almost 12 million according to the 2019 projection).
The country has a predominantly rural population, with 5.5 million inhabitants in rural
areas and 4.5 million in urban areas and a crude birth rate equal to 36%, of which 32% is in
urban areas against 39% in rural areas. Life expectancy at birth in Benin is 63.84 years [1]
(p. 78). The capital of Benin is Porto-Novo, but the seat of government is in Cotonou, the
economic capital). Benin is a developing French speaking country. In terms of the Human
Development Index 2020, its position is 158 of the 189 [2].

Land 2021, 10, 440. https://doi.org/10.3390/land10050440 https://www.mdpi.com/journal/land

https://www.mdpi.com/journal/land
https://www.mdpi.com
https://doi.org/10.3390/land10050440
https://doi.org/10.3390/land10050440
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/land10050440
https://www.mdpi.com/journal/land
https://www.mdpi.com/article/10.3390/land10050440?type=check_update&version=1


Land 2021, 10, 440 2 of 17

The legal foundation under the land administration in Benin is the 2013 Land Admin-
istration Law [3] that together with the 2017 addendum [4] replaced different previous
land laws. The execution of the land administration in Benin is assigned to the National
Land Registry and Agency, l’Agence Nationale du Domaine et du Foncier (abbreviated as
ANDF), founded in 2016 (Figure 1). ANDF is also responsible for the national cadaster.
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With the introduction of the 2013 Land Administration Law and the establishment
of ANDF, Benin has decided upon a centralized land administration, with the objective
of recording the entire national territory in one digital central land administration system
(“le cadastre national numérique”). Benin has also opted for a very high level of legal
certainty, a Torrens-based system [5], with the provision of land titles (titres fonciers) that
grant a practically indisputable property right to the natural person or legal entity stated
on the title. This property right is guaranteed by the state and can only be lost through the
expropriation procedure described in the 2013 Land Administration Law [3] (art. 210). The
property right established by a land title remains even intact if it turns out later that the
land title had been acquired fraudulently. In that case, damage compensation will be paid
to the victim [4] (art. 147 nouveau). Each transfer of the property right, for example, upon
purchase or inheritance, is only legally valid when the parcel concerned has a land title [3]
(art. 17) and when the transaction is confirmed by means of a notarial deed registered in the
national land administration [3] (art.157). The Land Administration Law also establishes
the basic structure of the work process for the application for and issuance of a title, the
establishment of additional rights and restrictions and the registration of transactions. This
is subject to legal time periods. For example, ANDF is required to issue a title within
120 days after an accepted application, provided no formal objections have been submitted
against the title application. If this happens, ANDF is no longer bound by the 120 days
deadline (the deadline is then undefined) [6].

With the introduction of a state guaranteed property right and a legally established,
uniform, issuance and maintenance process, the Benin government wants to end the pre-
vailing uncertainty regarding real estate transactions that arose due to a wide variety of
unclear procedures that were susceptible to official randomness and fraudulent practices,
such as multiple sales of the same parcel and sales by parties other than the legal owner [7].
To facilitate the transition to the land title system, the Land Administration Act estab-
lished a transition period. This period originally ran from 2013 through 2018, but the
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2017 addendum of the Land Administration Law extended this period to 2023 [4] (art.
516 nouveau).

2. The Land Administration Problem

By setting a legal framework and establishing a centralized government body, Benin
has decided upon a formal legal approach in order to realize a uniform land administration
system that covers the entire country. Except for the legal transition period, no further
specific measures have been taken to ease the transition to the legally prescribed title
system. The following assumptions implicitly provide the support that this approach will
deliver the envisioned legal certainty to Benin:

1. That the Land Administration Act compels all landowners, of their own accord, to
apply for a land title within a foreseeable period;

2. That these title applications and resulting transactions generate a stream of revenue
such that ANDF can provide its services in each municipality of Benin.

Seven years after the introduction of the Land Law in 2013, it appears these implicit
assumptions will not be satisfied. The legal certainty has increased, but its effect is limited,
since the transition to titles is progressing slower than expected. In April 2017, there
were about 40,000 land titles issued [8]. By January 2021, this number had risen to about
60,000 [9]. This is only a very small part of the total number of Benin parcels to be registered,
which ANDF estimates at about 5 million. It is obvious that this process will not succeed
in registering land rights for a substantial portion of the Benin territory by 2023, the end
of the transition period. The majority of the estimated 5 million parcels will then still be
without title.

The reason for the slow increase in the number of titles is associated with the costs. The
reference point for the determination of the price for the new land title was the situation
before the introduction of the 2013 Land Law, when it cost a lot of time and money to obtain
an official confirmation of landownership. The application process could take many years,
where it was uncertain for the applicant all that time whether the desired certainty would
be obtained [10] (pp. 8–10). With the introduction of the guaranteed lead time of 120 days
and a fixed price of 100,000 West African CFA franc (180 US dollars) for the application of
a land title at ANDF, the government of Benin provided a significant improvement. This
improvement, however, is not enough. In addition to this amount, there are also the costs
of the (municipal) documents to be obtained before the application and the mandatory
use of a certified private surveyor. These costs vary and depend among other things on
the parcel size, but ANDF estimates, on the basis of internal calculations, the total cost
for obtaining a land title for a parcel of 500 m2 at 300,000 CFA (540 US dollars). With a
national headcount poverty rate estimated at 40.1% in 2015 based on the international
poverty threshold set at $1.90 per person per day in purchasing power parity [11], the price
for a land title is still far too high for most of the Benin population.

The lag in the volume of titles can lead to a negative spiral. Before the introduction of
the Land Law, it was possible to formalize real estate transactions at municipal level by
recording them in municipal property registers. This decentralized system was inefficient
and susceptible to fraud and corruption, but it was often cheaper for the landowners and
provided a stable source of income to the municipalities involved [10] (p. 41). In order to
give them the opportunity to adapt, the 2013 Land Law provides in art. 516 a five-year
transition period. This period was extended until 2023 by the 2017 adaptation of art. 516.
Because the vulnerable groups that have the most interest in the legal certainty of the
new titles cannot afford them and municipalities benefit from the continuation of the old
method (and they are also allowed to do so during the transition period), there are, in
practice, few incentives to comply with the new law. Parties are also not yet convinced of
the enforceability of the title system. Benin has a history of unsuccessful land reforms [10]
(p. 2) and a large informal economy of almost 60% of Gross Domestic Product [12] because
rules are often not enforced. These past experiences lead to a wait and see attitude. The
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fact that the transition period has already been extended once and a new extension appears
necessary, feeds the sepsis.

The lagging title flow has the negative effect that less money is coming in than expected.
This leads to delays in the plans to open an ANDF office in each municipality. As a result,
ANDF is less visible and increases the distance to the potential users, which reinforces the
negative spiral and increases the likelihood that the increase in the necessary legal certainty
envisioned by the legislator will not be achieved.

3. Addressing the Problem
3.1. Hypothesis

To support the Benin government, the Netherlands Embassy in Benin has funded a
four-year project: le Projet de Modernisation de l’Administration Foncière (abbreviated as
PMAF). In this project, staff from ANDF and Benin and Dutch land administration experts
are working together in order to speed up the introduction of a sustainable national land
administration.

The approach of the PMAF project is based on a closer analysis of the existing practice
of land administration that assumes state-guaranteed property rights, with a land title
(titre foncier) as tangible evidence. The major benefits of this system are the high degree of
legal certainty and a sound recording through the mandatory registration of notarial deeds.
The Benin government has also prepared well for the implementation of this system. The
procedures and methods for issuing titles and the registration of transactions have been
legally secured and translated into implementation rules and work procedures. The ANDF
personnel has been trained to apply the instructions and an Information Technology system
(Système d’Information Foncière) has been developed that supports the work process.
ANDF and PMAF both considered this to be a solid foundation, provided that it would
succeed in increasing the number of titles by lowering the threshold for obtaining the
first title. The system could then maintain itself because each buyer understands that
he/she runs too great risk if he/she does not have the title put in his/her name by AND,
and there are also fewer financial thresholds, since there is no unit price for settling most
transactions, but a rate based on the value of the parcel (currently this is usually 0.3% of the
current market value). In this context, there is a need for an approach that is cost and time
efficient for the initial establishment of the land administration. Such an approach was
developed in the so-called Fit-For-Purpose Land Administration. This approach entails
a land administration that has been designed to achieve tenure security for all within a
relatively short time, with relatively low costs and applied within the legal, spatial, and
institutional framework. Fit-For-Purpose Land Administration was jointly developed
by the Fédération Internationale des Géomètres and the World Bank. The concepts and
guidelines were first published in 2014 [13] and 2015 [14].

The analysis of the PMAF project led to the following hypothesis to have the envi-
sioned system operate:

that a Fit-For-Purpose Land Administration approach
makes it possible to provide a land title (Titre Foncier) to all of the parcels

in a village or neighbourhood in a limited time for little money.

This opens up the possibility for each landowner to acquire a first land title affordably,
or possibly even free of charge, if this approach is adopted in a National Program paid for
by the Benin government or donors.

To validate the hypothesis, the PMAF project planned a field test. For this purpose,
four geographically dispersed municipalities (Bohicon, Tori Bossito, Sakété, and N’Dali)
were selected, consisting of urban, rural, and mixed areas. Figure 2 gives an impression of
the differences between the urban and rural test sites.
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This mix was chosen to gain insight into potential cultural and area-specific issues in
elaborating a fit-for-purpose approach in the Benin context. The tested approach included
using para surveyors from the area with knowledge of the local language and using the
local land committees (Section Villageoise/Urbaine de Gestion Foncière) to inform the
residents. Over the course of the test, this approach was improved by accepting testimony
for claiming property rights, using members of the local land committees as mediators for
problem solving and accepting a relatively low accuracy for surveying parcel boundaries.

3.2. Conceptual Framework

For the elaboration of the proposed approach two widely accepted frameworks have
been used:

The earlier introduced Fit-For-Purpose Land Administration (FFP LA) approach
combined with a field test for verifying if FFP LA will be a solution for the Benin challenges.

The Land Administration Domain Model (LADM) [15] as solution for using the results
of the Fit-For-Purpose land administration approach in a future proof land information
system [16,17].

3.3. Result of the Field Test of the Fit-For-Purpose Land Administration Approach

In the three months of the test period, spatial and administrative data for a total of
2349 parcels with a total surface area of 3500 hectares were collected in the four selected
municipalities. The test proved that a fit-for-purpose approach can achieve fast production
at low cost. The field teams produced data for an average of 11 parcels per working day
with an average cost of 18 US dollars per parcel. This amount includes all costs directly
related to data collection (the labor costs of the field teams, the cost of the collection
equipment, the cost of the boundary stones, the cost of guidance and mediation by the
local land committees, the cost of communication and publication and the cost of post-
processing and quality control). One-off costs such as the development of methodologies
and procedures and the construction of the central land administration information system
(the digital cadaster) are not included in the costs per parcel. These are covered from the
PMAF project budget.

However, the test also showed that the fast production and low price are only feasible
if the original hypothesis of a title as end result is relinquished and a lower level of legal
certainty is tolerated where the ownership is not established as absolute right but as a
verified presumption of ownership.

In contrast to the property right documented by a title, this presumed ownership is
not absolute but can be disputed. It is applicable until a legal procedure decides otherwise.
The introduction of the possibility for later correction provides space for a less formal,
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faster, and cheaper approach that better aligns with the political goal of quickly achieving a
land registration that covers the entire country. This modified assumption made it possible
to apply cost-reducing and speed-increasing measures as part of replacing the existing way
of registering land rights by a fit-for-purpose approach tailored to the Benin context. These
measures were partly derived from the method for building a communal cadaster in rural
areas of Benin, the creation of a Plan Foncier Rural [18], and consisted of:

(1) Allowing testimonies as a basis for establishing the presumed ownership that will be
confirmed by means of a one-time inspection open to the public in the village. This is a
break with the current practice where owners must always present a document when
applying for a title in order to demonstrate their presumed ownership. Working with
testimonies is efficient but could lead to institutionalized land grabbing in specific
cases, such as with unresolved estates. This risk is manageable because any victims
can still rectify it later in court. This rectification is not possible with a title;

(2) Engaging members of the local land administration committees to resolve disputes
through mediation. The Land law in Benin regulates that each village and each
municipality must have a land administration committee, une Section Villageoise de
Gestion Foncière [3] (art. 428). This committee consists of residents with authority
who have been elected by the population to represent a particular interest group
(such as women and young people). The land administration committee members are
familiar with the local situation and can therefore mediate when there are conflicts
regarding ownership or the parcel borders. To fulfil this task, the committee members
must be trained and receive remuneration for their effort, but this is cheaper than
hiring external mediators or legal experts. This grass roots mediation is not possible
in the title process, where conflicts are directed straight to the court and a title parcel
is recorded in the registration only when the court has passed judgment. In the
alternative approach a parcel is registered as a conflict parcel when the mediation was
unsuccessful, and a court ruling proves necessary. This does not delay the registration
process and allows potential buyers and other parties with an interest in a parcel to
see that there is a conflict as long as the case is still in court;

(3) Accelerating the measurement process by allowing the landowners to play a more
active role. This additional participatory step allows the involved landowners them-
selves marking the parcel boundaries using locally produced boundary stones;

(4) Accepting a lower measurement accuracy of one meter for all cadastral parcels (urban
and rural), rather than aiming for precision in terms of centimeters. This lower
accuracy allows the use of simple measurement equipment and software that can
be operated after limited training. As a result, relatively expensive certified land
surveyors are only needed for specialized tasks like supervision and quality control.
When issuing a title, such inaccuracy would be unacceptable because the stated
surface area of the parcel has a legal meaning and therefore cannot change later
on. That is why, with a title, the highest surveying standards must be satisfied
immediately.

In the methods section, the last two changes are explained in more detail.

3.4. LADM-Based IT Architecture

After the field test, ANDF and PMAF agreed that adding the registration of presumed
ownership is necessary in order to meet the goals of the Benin government. To realize this,
not only the legal framework and the processes and procedures need to be adapted, but
also the IT architecture. Important architectural challenges were to make the legal status
of registered parcels as soon as possible visible to the public and to show both the parcels
collected with the existing title process and the “fit-for-purpose” collected parcels. For this
IT innovation, ANDF wanted to benefit from the knowledge and experience of PMAF.

A specific point of attention in the ANDF-PMAF partnership in terms of data and
innovation was the development of a land administration information system based on
international standards and best practices. The most important innovation was the introduc-
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tion of a data-centric architecture (Figure 3), where data and processes are decoupled [19].
This decoupling enables the database to feed the central information data store, the digital
cadaster, from different sources. The use of the LADM as an overarching standard, with a
profile tailored to Benin’s needs [20], ensures that parcel data from these different sources
and with different levels of quality can be linked so that the user can always understand
which level of legal certainty is provided for the cadastral parcel he or she is interested in.
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The following figure shows how this architecture is constructed.
The green flow consists of owner data and parcel boundaries that are collected by

field project teams. This parcel data is, at the village level, consolidated by the providers
responsible for a particular work area (the software components used for this process are
explained in more detail in Section 4.3.1). The provider creates an input file from this
bundled data and sends it electronically to the central IT system for validation and further
processing under the control of the national land administration agency (ANDF). The
central IT system then provides the services required for public viewing of the collected
and consolidated parcel data (such as a draft cadastral map of the village) and the other
process steps required to give the field data legal status as authentic cadastral data. This
dataflow regards parcels collected in accordance with the agreed upon Fit-For-Purpose
approach, hence with a presumed ownership based on a participatory approach that
includes room for testimonial-based ownership claims. This flow is a new arrangement,
enabling the imposition of procedural and technical standards on the parties that are
contracted for the field data collection. Of these, the most important requirement is that
the data collection software they use must provide data that is compliant with the Benin
LADM profile. This means that the delivered data does not have to be converted but
only checked before it can be incorporated in the central database. As the input data is
standardized, these checks can also be largely automated.

The red flow regards data from the current titling process. For this purpose, an
information system with its own data model already exists. A conversion module allows
the core data from this system to be converted and duplicated automatically into a LADM-
compliant data so that it can also be incorporated into the central database of the national
digital cadaster. In doing so, the existing IT system does not need to be adjusted. Thus, the
investment made continues to pay off and it relieves the ANDF organization because the
current work method for processing title applications and linking rights and restrictions
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to titles can continue. Furthermore, the decoupling also ensures that any delay in the
construction of the digital cadaster does not adversely affect the realization of the legal
time periods for issuing the titles. After all, the IT system required for this purpose
functions autonomously.

The orange flow regards the reading in of cadastral data from external parties. This is
mainly data from existing municipal cadastral administrations. These data are very diverse,
which sets specific requirements for the conversion and control. For example, it may require
that paper plans and registers can be provided, which must first be digitized before they
can be processed. It may also be necessary to adjust them geometrically again because, for
example, they were collected in a local coordinate system. Because this conversion can cost
a lot of time and money, an intake is always done first to determine whether the conversion
of an external data source is worth the effort. In certain cases, it is more efficient not to
use the data source and to collect the data once again in the relevant area (to use the green
input flow). In the future, this input stream may also be used to record usage rights, as
registered by the municipalities, in the national land register.

The update process has also been decoupled. A “Fit-For-Purpose” update process
(the blue “updating” block in Figure 4) is being developed to keep track of parcels of land
with assumed ownership, allowing frequent transactions such as sales and heritage to be
carried out more easily and with less costs. An important element in this new update
process is the use of forms from the cadastral database instead of the mandatory use of
notarial deeds. In line with the Fit-For-Purpose approach, this means that the maintenance
process for parcels with a presumed ownership is limited to common transactions such
as sales and inheritance. Relatively rare transactions requiring a high degree of legal
certainty, such as the provision of a mortgage, will not be supported. However, the existing
title information system does support this kind of transaction and by means of the “red”
stream they can also be processed in the cadastral database. In this case also, the use of the
LADM profile ensures that these different maintenance transaction flows are displayed in
a coherent manner.
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Another important element in the “Fit-For-Purpose” maintenance process and the
Benin LADM profile is that mutation transactions are based on consulting the current parcel
status in the national digital cadaster. The linking of persons to assumed property rights as
registered there is considered to be “the truth”. Owners therefore do not need to submit
paper documents to prove their ownership rights in the case of property transactions. After
processing a transaction, the (new) owner does receive a printed notification, so that he can
check whether the transaction was processed correctly, but this document plays no formal
role in subsequent transactions. This digital working is in line with the Benin government’s
aspiration to become a smart government [21] (p. 38).
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4. Materials and Methods
4.1. Method for Defining the Purpose

The most important step in the approach to establish a national Benin land register
was to define the goal. The original emphasis in Benin, as in many former French colonies
in West Africa, was on the accurate administrative registration of the land combined with
the issuance of titles that provided the title holder with a high degree of legal protection [9]
(p. 3). Traditionally, therefore, this was the purpose of land registration. As explained in
Section 2 of this paper, this high degree of legal security was accompanied by high costs
and a slow pace of registration. This raised the question for the PMAF project whether
there should not be a reorientation of the objective. To clarify this, the “iron triangle /
project management triangle” [22] was used.

In workshops with the ANDF management and stakeholders, the focus for the realiza-
tion of the national land register was discussed using the axes of the iron triangle (Figure 4).
Because the application of the iron triangle stimulates the parties involved to speak out
about priorities, since of the three possible aspects: time, cost, and quality, only two can
be given priority, a shared picture emerged about the desirable focus. In these workshops
it soon became clear that time was the most important factor. Because the realization of
the national land register is part of the priority list of the president of Benin, as elabo-
rated in the National Government Action Plan, le Programme d’actions du gouvernement
2016–2021 [21] (p. 76), ANDF was under heavy pressure from politicians who wanted
to see visible results. Although the workshop participants recognized that a project that
had only started in 2019 could not be expected to complete the national land register by
2021 (the year of presidential elections), it was necessary to prove in practice that a rapid
nationwide coverage of a national land register was feasible before the plan ended.

In addition to speed, cost also played an important role in the political context. The
National Government Action Plan is very ambitious and covers a large number of areas
in which Benin wants to develop. For this development, the Benin government is heavily
dependent on external funding: 2829 billion CFA (5.14 billion US dollars), compared to
700 billion CFA (1.27 billion US dollars) from its own resources [21] (p. 82–85). Because
the development of the national cadaster must compete with other projects in attracting
external funding, it was important that it could not only be shown to be quick to implement,
but that it could also be done efficiently, at a low price per parcel. Thus, in addition to time,
cost was the second key element.

The discussions about focus and priority based on the triangle thus provided a dif-
ferent strategic orientation than the legal administrative perspective of the current land
administration process, which focuses on quality.

The fact that ANDF and the stakeholders agreed that it was not quality but time and
costs that should be central, was a big change that was very decisive for being able to apply
the Fit-For-Purpose Land Administration approach in Benin.

4.2. Method for Identifying the Parcel Boundaries

A specific part of the Benin approach is that the residents themselves mark their
property boundaries before the arrival of the surveyors. This approach consists of several
steps. The process starts with the strengthening of the land management committee of the
village or neighborhood (la Section Villageoise de Gestion Foncière) so that their members
can help explain and prepare the process of participatory demarcation. The next step is
that the PMAF project provides materials and engages local craftsmen so that the boundary
stones can be made locally. When the boundary stones are ready, the local land committee
distributes them to the landowners and instructs them on their proper use. Finally, the
landowners use them to demarcate the common parcel boundary in consultation with their
neighbors (Figure 5). Members of the land management committee oversee this process
and are available to mediate if the residents cannot immediately agree.
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This method promotes the active participation of the landowners to a great extent.
After all, they determine and mark the boundaries of the parcels themselves. Moreover,
making the boundary stones on the spot is a visible event that helps to involve the village
population and creates goodwill because local craftsmen can earn some money with it. The
method is also efficient. If all the parcels are demarcated, the parcel boundaries are clear
and the (para)surveyor only needs to record the coordinates of the stones and verify that
both neighbors agree. This verification can take place asynchronously. If both neighbors
separately indicate the same stone as the boundary, it can be assumed that they are in
agreement [23]. This preparatory step avoids that the measuring teams must wait until
both owners are on site to indicate the location of the parcel boundary. The latter can take a
long time in rural areas.

The use of boundary stones in combination with the acquisition of boundary coordi-
nates in the field differs from the application of the fit-for-purpose approach, as described
by Enemark et al., where boundaries are drawn on aerial photographs or satellite imagery.
This approach was also tested in Benin but proved not to be feasible, due to the poor
quality of the national aerial photograph set and because the boundaries in the terrain are
often not clearly visible, due to vegetation. Field tests showed that the owners and their
neighbors could only indicate the boundary of their parcel on the aerial photograph on
site, and sometimes only with the assistance of a project team member, as can be seen in
Figure 6. Identification of the boundaries using this imagery at a central place in the village
was difficult for the rightsholders.

Due to these issues, the usage of aerial photography did not save any time compared
to other methods, such as the designation and measurement of (pre-positioned) boundary
points. However, the procedures are designed in such a way that this option can still be
added at a later stage, for example for the registration of very large parcels of land, such as
a national park.
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4.3. Approach for Choosing Materials for the Collection of Field Data
4.3.1. GNSS Receiver

The main criterion for choosing the hardware and software for field data acquisition
was the cost in relation to the minimum quality requirements. When the field test showed
that the use of satellite images was not saving time in the Benin landscape, the project
moved to applying Global Navigation Satellite System (GNSS) receivers. A GNSS receiver
calculates a position on earth by measuring the “time” that a radio signal travels between
the satellite and the receiver. They are widely used for navigation (“GPS”), but they can
also be used to determine the coordinates of parcel boundaries. Three categories of GNSS
receivers were tested to gain insight into the quality of the measured boundaries under real-
life conditions. These tests were conducted by ANDF and representatives of the Institut
Geographique National du Bénin (IGN). IGN is responsible for the certification of land
surveying work in Benin. ANDF and IGN were particularly interested in the accuracy with
which boundaries could be measured. The following categories of solutions were tested:

1. Built-in receiver Android tablet (Galaxy Tab2);
2. Budget professional GNSS receiver (Emlid Reach RS);
3. High end professional GNSS receiver (Navcom S-3040).

In the test, the Galaxy Tab2 Android tablet achieved a varying accuracy between 2
and 6 m. The Emlid achieved an accuracy of at least 30 cm and the Navcom achieved an
accuracy of at least 15 cm. When discussing the test results with ANDF, it was concluded
that budget professional GNSS receivers offer the optimal balance between quality and cost.
Based on this, ANDF in consultation with its stakeholders determined that the boundaries
of parcels of land with a presumed ownership right should be surveyed with a minimum
accuracy of one meter. ANDF estimates that this provides sufficient margin to ensure that
budget GNSS equipment can be used everywhere in Benin.

The choice of the one-meter tolerance is not based on scientific research but is the
result of the search for a compromise between accuracy and costs, considering the context
of Benin, where parcels of land normally are surveyed by certified surveyors. According
to ANDF and IGN, these surveyors apply a professional standard whereby for parcels
with a land title a precision of at least 15 cm must be achieved, due to the legal status of
the registered surface. With this as a starting point, several scenarios were developed in
which precision was linked to possible functions of a cadaster. The scenario with boundary
coordinates with 1 m standard deviation for all cadastral parcels, regardless of whether they
are located in urban or rural areas, appeared to offer the best balance between efficiency
and fulfilling the legal, fiscal, and technical functions of the cadaster, as described in the
Benin Land Registration Act [2] (art. 453).

The average parcel price mentioned in Section 3.3 is based on the use of budget GNSS
receivers (with the price of a Emlid kit as a reference), assuming a price of 1,260,000 CFA
(2290 US dollars) per unit and a depreciation period of three years. Since equipment in
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Benin must endure a lot because of the tropical climate and rough terrain, a relatively short
depreciation period was chosen. The Emlid Reach should be considered as an example.
This equipment was used in the test, but for larger scale data collection, the PMAF project
will again choose from “budget” GNSS receivers available in Benin. This will involve
applying modified selection criteria that incorporate the experiences from the test.

4.3.2. Data Collection Software

Cost reduction was also a key consideration in the selection of software for the record-
ing of parcels and rights. To save on personnel costs, the first preference was for software
packages that could process the geographical and administrative/social parcel data in an
integrated manner, so that one person could register a parcel. However, a study conducted
by PMAF showed that such integrated software is relatively expensive [24]. At the time
of the research (July–December 2019), USAID’s Mobile Applications to Support Tenure
(MAST) appeared to be the only available free open-source solution that could meet the
stated functionality requirements. At the time, however, PMAF did not succeed in getting
MAST working because the publicly available software libraries were outdated. It also
became clear at that time that there were not any consultants specialized in MAST available
who could support PMAF, which meant that this solution was discarded. Besides MAST,
only a limited number of commercial suites were found that integrated the required geo-
and socio-functionality. The licensing costs for these were so high, however, that they were
also discarded. The fact that labor costs in Benin are very low played an important role
in this decision. Based on the personnel costs for the field test [25], data collection by one
person would save only 160,000 CFA (290 US dollars) per month, whereby this saving
would be partly cancelled out by extra intake time because actions such as registering and
photographing identity documents can no longer be performed in parallel.

For these reasons, PMAF has chosen to split the functionality for collecting administra-
tive parcel data and the functionality for collecting parcel boundaries. For the collection of
administrative data, the PMAF project has contracted a local software developer to develop
an open-source Android socio-app adapted to the LADM profile for Benin. A low-cost
commercial Android geodata collection app, such as Locus GIS, will be selected for on-site
capture and verification of the parcel perimeter. This app will process the coordinates
of the measured boundary points (such as the placed boundary stones) provided by the
budget GNSS receiver. PMAF will also have the developer of the socio-app develop a
consolidation application for the integration of the data from both applications. This inte-
gration is done on the basis of assigning temporary (project) parcel numbers, with team
members exchanging them so that they each enter the same number for the same parcel in
their application. When the field data are processed in the national digital cadaster, this
temporary project number is replaced by a definitive unique identifying parcel number,
with the original project number remaining available as a reference. The “consolidation”
application also takes care of bundling parcel data at village level in data files that meet the
interface specifications of the central information system (the digital cadaster).

In the calculation of the average parcel price mentioned in Section 3.3, a one-off invest-
ment of 1,950,000 CFA (3545 US dollars) was assumed for building the socio-application
and the consolidation application, on the basis of previous experience with Beninese soft-
ware development. For the use of the geo-application, an amount of 36,000 CFA (65 US
dollars) per device per year was assumed, on the basis of the offers available in the Google
play store.

4.4. Methods of Promoting Participation by Women and Youth

An important goal of the PMAF project is the active participation of women and youth
in building the national land register and claiming their property rights. This is given a
lot of attention in the practical elaboration of the data collection. An important element is
the use of role models. In the selection of the parties who collect the data, the proportion
of young people and women in the measuring teams is a criterion. In addition, attention
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has been paid to ensuring that women and young people play an active role in the visual
language of the information materials, as can be seen in Figure 7.
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Another measure to ensure that the position of women is strengthened during the
collection and registration of cadastral parcels was the hiring of an NGO, named “Cercle
d’Action pour le Développement Durable et la Paix” (abbreviated CADDUP). Its task is
to ensure that women actively stand up for their rights and to ensure that their interests
are not consciously or unconsciously violated when procedures and working methods are
implemented. This NGO has its own budget from PMAF, is independent from the parties
that provide the data collection, and has no ties with ANDF and other cadastral institutions.
An important activity of CADDUP is organizing, training, and facilitating local vigilance
committees that help women stand up for their rights and that can act as representatives of
women who cannot demand these rights themselves because they fear reprisals from their
social group.

5. Discussion

The case study demonstrates how a traditional high-quality land administration
system can be combined with another, fit-for-purpose, land administration system in order
to speed up the implementation of parcellation with nation-wide coverage. However, this
promise is based on a limited test and has not yet been validated at larger scale. Whether it
will become a reality depends on several assumptions that need to be further investigated.
Part of that research will be carried out by the PMAF project when, in the period 2021–2023,
data for approximately 200,000 parcels of land have been collected with the presented
Fit-For-Purpose approach will be made accessible in the newly created digital cadaster.

The assumptions that will be further investigated are listed below, including a short
description of the measures that will be taken by the PMAF project to fulfil the expectations
or to limit the damage when that is not possible:

(1) A legal basis is realized in a timely manner.

The current law considers a digital cadaster, and this is positioned as an essential
guarantee for certainty about the ownership of land. The legislator has given this digital
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national cadaster a broader scope than just the disclosure of titles, where the exact content
can be arranged by decree. The ANDF legal experts expect that the creation of this decree
can introduce the alternative of a “presumption of ownership”, by registering it as such
in “the cadaster”. This expectation is based on an interpretation of chapter 5 of the Benin
land law which outlines the organization and functions of the cadaster. Because a decree
can be established relatively easily in Benin, it is possible to quickly give a legal basis to
the collected fit for purpose parcel data. Because this is such an important assumption,
the project is providing funds for external specialists to carry out a legal analysis to
independently determine what is needed to legally anchor the use of the Fit-For-Purpose
procedures for the construction and maintenance of the national digital cadaster. By giving
this priority, ANDF and PMAF will know what else needs to occur in the legal area and
whether there is sufficient time available to arrange it. With this knowledge, additional
resources can be organized, if necessary, to adjust the legal framework or in the worst
case, the data collection can be delayed until there is an adequate legal basis for use
and maintenance;

(2) The people of Benin have confidence in the national digital cadaster and its “Fit-For-Purpose”
construction and maintenance.

The approach described creates a new legal, institutional, and technical ecosystem
for the registration and mutation of property rights. This system will only produce the
intended effects if users understand its importance and have confidence in its proper
functioning. ANDF and the PMAF project are aware of the importance of creating trust
and this is also included in the outcomes the project must achieve. These outcomes are
operationalized by actively involving representatives of chain partners and population
groups, and by basing the development of procedures and products on the interests and
needs of both the population (the demand side) and the agencies involved (the supply
side). However, much will depend on the way the Benin government is going to apply
the system. If the latter uses the cadaster mainly to levy taxes and not as a tool for a fairer
and better use of land, the population will avoid the land register and fall back on the
current informal practices. The same will happen if there is no sustained investment in
the knowledge and capacity of the actors involved. In that case, bureaucracy will return,
and vulnerable groups will continue to face impregnable barriers. By having important
guiding principles embedded in strategic government plans and by developing customer
oriented sustainable business models, PMAF is trying to mitigate these risks (see also the
discussion points below), but whether this is adequate will have to be seen in the years
following the project’s completion;

(3) A pricing model is introduced that offers affordable legal certainty for everyone.

In order to not exclude any parties, the price for transactions on parcels with presumed
property must be adjusted to the ability of the Benin population to pay and be in proportion
to the value of the cadastral parcel involved in the transaction. Various solutions are
available for this purpose, such as a rate based on the sale price or sliding scales based on
the location and the surface area of the cadastral parcel. It is mainly the role of PMAF to
provide alternative business models and to show with good communication to the partners
in the chain that a low rate combined with a large volume will benefit everyone.

(4) Property transactions can be carried out easily.

In addition to making transactions affordable, the users must also be able to perform
them easily. This regards very practical things such as taking illiteracy into account
and preventing long travel times because motorized transport is scarce and relatively
expensive in rural areas. An important task here for the project is to provide efficient and
simple maintenance procedures and to ensure that no process steps are added that make
it unnecessarily more complicated for the users. In addition, ANDF must mobilize the
political support that is needed to move parties, which have not yet embraced thinking
from the user standpoint, in the right direction;
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(5) Certified surveyors can be used without driving up the cost.

Currently, the intention is to grant the first tranche of the field data collection to estab-
lished surveyor agencies. This well-organized professional group of certified surveyors
views the project with much interest and obviously sees this as an opportunity to increase
its revenue. Because the surveyor agencies have a lot of knowledge and experience and
can mobilize a lot of “opposing force” if they should be passed over, it has been decided to
first outsource the collection of data to them. The proposal request will provide the tested
work method and the corresponding cost as a framework to stimulate sharp pricing. As
the collection of data is marketed in different tranches, other parties may also be involved
at a later stage, if subcontracting to certified surveyors’ agencies proves too expensive;

(6) A separate GNSS antenna is required to register parcel boundaries.

The choice made in Benin to base the registration of all cadastral parcels on an accuracy
of at least 1 m may makes it possible to register parcel boundaries with the help of a smart
phone’s internal GNSS antenna. Currently, smart phones that can reliably deliver this
precision are not yet common, but it is possible that they will be by the end of 2022, when
the PMAF project ends. PMAF will follow developments in this area as the use of standard
smart phones in combination with user-friendly collection applications may save significant
costs compared to the current situation where professional surveying equipment is used.

(7) The tenure security of women and other vulnerable groups is reinforced.

When recording property rights, it is important that this occurs with specific attention
to vulnerable groups, including women and young people. This approach has been
evaluated and developed further using the gender evaluation criteria for large-scale land
tools [26]. The approach registers the ownership of men as well as women. In many cases,
a usage right is granted for women’s access to land. To accelerate the data collection, the
decision has been made to only record the property right and refrain from registering
secondary usage rights. This issue was one of the difficult considerations between speed
and quality. This choice was determined to be acceptable based on the assumption that
when arranging the property right, landowners are more willing to grant long-term usage
right because they then no longer run the risk that a claim on the land can be placed
through this use. This would still indirectly reinforce the legal certainty of women and
young people, with the added effect that they are more willing to invest more in working
the land, which will increase the food security in time. Moreover, the LADM profile and the
system architecture of the national digital land registry are designed to allow for the later
addition of secondary usage rights, for example by granting specific updating rights to
municipalities, so that they can populate the cadastral database on the basis of agreements
drawn up at local level that define specific land use agreements.

(8) The entire population of Benin will benefit from the project results.

As explained earlier, Benin has a long history of failed land reform and, at the moment,
land rights are still mainly something for the rich. However, the PMAF project’s motto
is “Sécurité foncière pour tous” (land rights for all), and ANDF and PMAF truly believe
that by applying “Fit-For-Purpose the Benin way”, it will be different this time. Because
food security and inclusiveness are key policy priorities of the Dutch embassy (the formal
sponsor of the project), it is important that it can be proven that the faith in the benefits of
introducing a national “Fit-For-Purpose” digital cadaster is justified and that the position
of vulnerable groups actually improves. Performance indicators have been established and
a monitoring system has been set up to verify this.

To verify that the presented benefits are realized in a sustainable manner, it may be
useful to repeat this case study when the PMAF project is completed.
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6. Conclusions

The Benin case shows that the hypothesis that a Fit-For-Purpose approach could
speed up the realization of a nationwide land administration is valid and that it is possi-
ble and advantageous to combine this with maintaining existing, more traditional, land
administration systems.

The Benin example also shows that combining two different approaches for registering
land rights with the development of a Fit-For-Purpose information system based on a
situation-specific LADM profile, offers the possibility to include both in the information
provision. By doing so, stakeholders can easily see what level of legal certainty applies to
a cadastral parcel and thus what procedure they need to follow to carry out transactions.
The the IT architecture presented also shows how existing information systems can be
exploited so that no complex migration process is required, and existing IT investments
continue to pay off.

The case demonstrates that there are several ways of applying a Fit-For-Purpose
approach in land administration and that it can be necessary to adapt it to better match the
context of the country in which it is applied. After all, the political officials of a country are
the ones who determine the “purpose” in a fit for purpose land administration approach.
This is a reality that a project must be able to handle. The responsible parties, ANDF
and PMAF, believe that a “Fit-For-Purpose approach in the Benin way” will be up to the
challenge. Whether that is actually the case will have to be proven in the remaining lifetime
of the project.
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