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ABSTRACT

Land tenure issues can contribute to food insecurity, limited livelihood opportunities and consequently poverty.
Lack of land tenure can cause migratory movements that can affect not only individuals and families but also
communities or even entire nations. This study aims to underline the scientific and social relevance of land
tenure studies by identifying research focus and trends. To this end, we analyzed all scientific publications
related to land tenure from 1950 to 2020. The three most active countries in this field are the United States, the
United Kingdom and Australia. The three most active countries in this field are the United States, the United
Kingdom, and Australia, with the three main institutions being Wageningen University & Research, the Uni-
versity of Wisconsin-Madison, and the Norwegian University of Life Sciences. Three different research periods
have been identified in this domain. In the period from 1950 to 1999, the main research clusters identified were
related to socioeconomics and demography issues. In the second period, from 2000 to 2009, the main research
clusters identified were related to specific geographical areas and land rights issues, with an emphasis on
countries in Africa or South America. In the third period, from 2010 to 2020, the main research clusters identified
were related to environmental aspects. It has been found that land tenure studies have always been linked to
what subsequently became the sustainable development goals, especially those related to the elimination of
poverty and hunger in the first period, economic growth and reducing inequalities in the second period, and
climate change in the third period. From a geographical point of view, the first two periods were characterized by
terms related to continents such as Africa, Asia, or Latin America, with Africa being the most frequently used
term in the first two periods. In the third period, studies on specific countries stood out, especially those related
to China and Mexico.

1. Introduction

expansion of agricultural land (Harrison et al., 2002). However, there is
also a perception, at least in some sectors, that there is little or no more

Land tenure plays a critical role in determining access to productive
land, with those holding limited land rights often in a disadvantageous
position compared to those with more extensive rights (Masitera, 2021).
The land used productively by humans was approximately 47 million
square kilometers in 1990 (Houghton, 1994). Based on World Data
Bank, in 2016, the global agricultural area was about 48.6 million
square kilometers (The World Data Bank, 2021). This area is distributed
over more than 200 countries, which in terms of surface area vary
widely from country to country. If the total land surface of our planet is
calculated to be about 149 million square kilometers, the conclusion can
be drawn that one third of the planet’s surface is considered to be arable
land or land under permanent crops (Bahar et al., 2020). According to
some studies there are still some 27 million square kilometres with crop
production potential, suggesting that there is still room for further
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land to be cultivated (Murty et al., 2002; Perea-Moreno et al., 2017).
Fig. 1 shows the amount of arable land available per person in each
country, ranging from 0.05 ha per person to 2 ha. On average, there is
0.19 ha of arable land per person globally. However, there is significant
variation in the average areas of arable land per person between coun-
tries. Only three countries have a ratio greater than 1 hectare per person:
Australia (1.90), Kazakhstan (1.65), and Canada (1.21) (World Data
Bank, 2021), which is 6-10 times higher than the global average.

Fig. 1 shows the amount of arable land per person for each country.
The arable land ranges from 0.05 ha to 2 ha per person. On average,
there is 0.19 ha of arable land per person for the entire population. It
should be noted that the average area of arable land varies greatly be-
tween countries. For instance, there are only three countries in the world
with a ratio greater than 1 hectare per person: Australia (1.90),
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Kazakhstan (1.65), and Canada (1.21) (World Data Bank, 2021). This is
6-10 times higher than the average. The world map reveals two types of
countries with a low ratio of arable land per person. The first group
comprises highly populated countries like India or China. The second
group includes countries with smaller populations but extreme climatic
conditions, such as those on the east coast of Africa or in the Middle East.

The distribution of arable land per person does not show a significant
gap between the world’s richest and least developed countries. This
raises questions about whether access to land tenure could be a crucial
factor in their development (Altieri and Nicholls, 2020). The challenges
surrounding this issue are being studied globally, and ongoing research
on arable land tenure is shedding light on its complexities.

Nowadays, scientific journals are the primary platform for publish-
ing research findings (Salmeron-Manzano and Manzano-Agugliaro,
2020, 2019). Bibliometrics is a research technique that analyzes the
size, growth, and distribution of scientific publications in a specific field
and studies the structure of the groups that produce them (Cascajares
et al., 2021). Although bibliometrics originated in the early 20th cen-
tury, it experienced a significant boost in the 1960 s with the creation of
the Science Citation Index (SCI) by Garfield in 1955 at the Institute for
Scientific Information (ISI) in Philadelphia. Garfield and Sher developed
the Journal Impact Factor in the 1960 s as a methodological tool to
select titles to be included in the SCI. The success of the SCI and the
subsequent creation of the Social Science Citation Index (SSCI) and Arts
and Humanities Citation Index (AHCI) marked a turning point in the
field of Bibliometrics.

Bibliometric studies have proven successful in evaluating almost all
fields of science (Garrido-Cardenas et al., 2020). The social sciences
have received the highest number of bibliometric-related studies, with
38% of the total manuscripts in this field (Cascajares et al., 2021).
Environmental sciences are also a very remarkable field with 8% of the
total number of bibliometric publications. Related to land there have
been about 40 bibliographic studies according to the Scopus database,
most of them related to land use, such as sustainable use (Aznar-Sanchez
et al.,, 2019a, 2019b) or land degradation (Escadafal et al., 2015; Xie
et al., 2020) but none related to land tenure and its consequences.

Research on land tenure began in 1921 with the publication of
"Melanesian Land Tenure" (Anonymous, 1921), and it has since devel-
oped significantly. The rural sector is the foundation of food production
for people worldwide, either directly or through animal feed production.
Land tenure is a key factor in organizing rural economies and societies
worldwide, defining economic and contractual relationships, forms of
cooperation, and social relations. Food security is a global concern, and
sustainability in the management of land resources is crucial to achieve
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it. This requires improving resource efficiency for food production while
preserving the environment. This is impossible without landowners,
making it essential to explore the challenges and opportunities of land
tenure.

This manuscript provides a comprehensive analysis of the existing
literature on arable land tenure, with the following objectives: 1) to
identify the main periods of research and the scientific categories they
fall into; 2) to examine the distribution of publications by countries,
institutions, and authors; 3) to analyze and identify the main research
focus or clusters of this area of study; and 4) to identify the research
trends of this field by periods, using bibliometric analysis.

The study analyzed scientific publications on land tenure to identify
the global evolution trend by years, the distribution by subject category,
the distribution of publications by country, the main institutions or af-
filiations, and their main interests, and the main authors. Then, the key
words used in these publications were used to determine the scientific
clusters and the research trends in each period. The study and analysis of
scientific activity in land tenure can provide a global perspective to both
researchers and policymakers.

The manuscript is organized as follows: First, the conceptual
framework of the research is presented. Second, the methodology used is
described in detail. Third, the results of all land tenure related work are
compiled and ordered to reach the first two objectives. Finally, the re-
sults are analyzed to obtain the clusters for each period and their trends
over time, in order to attain the other two objectives. The findings of this
study can be useful for researchers, policymakers, and other stake-
holders working in the field of land tenure.

2. Conceptual framework

The conceptual framework of land tenure involves three main as-
pects: people, rights, and uses, as depicted in Fig. 2. Land tenure refers to
the relationship between individuals or groups and land, and the legally
permissible uses of this natural resource. The right to land can be
considered a form of property (Vandevelde, 1980), with individual
property rights beginning in the classical world when the family unit
broke down (Lozano, 1994). Property is an absolute right, giving the
owner the power to dispose of the object as they see fit (Merrill, 1998),
and land has been considered a form of wealth since ancient times
(Lozano, 1994).

Formal property rights are those that are recognized by the state and
protected by legal means (Joireman, 2008). In the case of land tenure,
these rights can be considered the right to own land (De Schutter, 2010).
The distinction between '"real estate" or "immovable property" (land and
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Fig. 1. Worldwide map of the area of arable land (ha) per person.
Data retrieved from Faostat database in the year 2022.
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Fig. 2. Land tenure conceptual framework and the Sustainable Development
Goals (SDG) 2030 Agenda.

its fixed elements, such as buildings and trees) and "personal property"
or "movable property" (assets not linked to the land, like livestock) is
often made (Jacobus et al., 2010).

In some cases, property rights are informal, meaning they are not
illegal but are not recognized by the law (Shin, 2009). This is often the
case for traditional property of rural indigenous communities in certain
countries (Assies, 2009). A distinction is often made between "formally
recognized rights" and "traditional rights" (Wily, 2011). In some coun-
tries, customary rights are officially recognized by law, blurring this
distinction (Fontana, 2014). The ownership pattern of land in most parts
of the world is based on the agrarian structure, with medium-sized or
large owners owning most of the land (Rondhi et al., 2018). In China and
some other countries, land use rights are assigned to households
belonging to a village on an equal basis.

Land rights and labor are crucial assets for rural households to pro-
duce food for consumption and generate income through cash crops
(Maxwell et al., 1998). As such, land rights are a powerful resource for
sustainable livelihoods and a key factor in rural development in-
terventions (Chambers and Conway, 1992).

However, discrimination against women’s land rights has been
identified as a human rights problem by the United Nations Commission
on the Status of Women (1998). Therefore, it is essential for support
programs to adopt a rights-based perspective that not only avoids
reinforcing discrimination against vulnerable groups but also contrib-
utes to reducing discrimination (Stamatopoulou, 1995).

Land tenure determines who has access to resources, for how long,
and under what conditions. It is a crucial factor for rural households in
balancing their capacities and assets to meet their daily food production
and security needs. However, land tenures are not only sources of eco-
nomic production but also shape social relations, cultural values, and
power dynamics (Jarosz, 2000). The resulting social networks within
specific social and cultural groups are significant assets for the sustain-
ability of rural households’ livelihoods (Bebbington, 1999).

Investing in the technical and institutional infrastructure necessary
for effective and equitable management of land use rights can lead to
rapid development, higher levels of food security, health, and well-being
(Toulmin, 2009). Countries that have secured property rights for men
and women have achieved greater development, and authorities that
recognize the need for land reform and support the protection of the
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deeply embedded resource rights of disadvantaged groups foster more
sustainable development. Conversely, denying equitable access to land
and other assets can lead to unforeseen costs, including extreme poverty,
dependency, social unrest, rural migration, and land abandonment
(Anderson, 2008). On the other hand, more equitable access to land and
other assets can stimulate broader and faster economic growth.

Land use rights can be categorized into four main types:

Private land use rights are assigned to a specific stakeholder, which
can be an individual, a married couple, a group of people, or a legal
entity such as a commercial or non-profit organization.

e Community land use rights are collective rights held by the com-
munity, where each member has the right to use the community
property independently (Cheyns and Riisgaard, 2014). For example,
community members may have the right to move their livestock to a
common pasture (Li et al., 2007).

State property rights are assigned to public sector authorities. For
instance, in some countries, forest land may be authorized by the
state, either by a central government or a decentralized government
(De Oliveira, 2002). China and Vietnam are examples of countries
where state property rights are prevalent, with no private ownership
of land. Land tenure in China is based solely on two types of land use
rights: the granted land use right and the allocated land use right.
Free access land use rights mean that no specific permissions are
assigned to anyone, and no one can be excluded. Free access can
include grasslands, forests, and other resources.

Comparing the magnitudes of legal, actual, and perceived security of
agricultural land tenure and investigating the causes of prevailing land
tenure insecurity is crucial (Ma et al., 2015). Uncertainty regarding land
tenure can lead to inappropriate land use (Reydon et al., 2015), which,
in the long run, causes environmental deterioration (Zhang et al., 2007).
Therefore, environmental endowments are strongly linked to land
tenure, as land use practices may either encourage sustainable practices
or promote negative environmental impacts due to mismanagement. For
example, excessive use of nitrogen fertilizers can pollute aquifers
(Padilla et al., 2018), and certain land tenure policies in some areas of
the world are leading to deforestation (Robinson et al., 2011).

Land titling has been an active way of claiming land ownership
(Plant and Hvalkof, 2001). Forest lands, for instance, have traditionally
been used for slash-and-burn cultivation by indigenous people who hold
traditional rights to these resources (Ducourtieux et al., 2005). Policies
that allow outsiders to acquire land by clearing the trees that cover it
have encouraged large-scale deforestation, leading to incidents such as
fires, as seen in parts of Asia (Ducourtieux et al., 2005) and South
America (Pedroso-Junior et al., 2009).

Clear and secure land tenure rights are crucial for promoting sus-
tainable land use practices and protecting natural resources (Allred
et al., 2021). Inadequate land tenure systems can lead to environmental
degradation, as landholders may not have the motivation to pursue
long-term resource protection measures, especially if they hold
shorter-term contracts or lack clear rights to the land (Betts et al., 2021).
For example, tenant landholders may not invest in soil protection
measures or replant trees if they do not hold the land long enough to
obtain the returns on their investments. Similarly, inadequate land
tenure systems for public lands can also lead to unsustainable land use
practices, such as intensive cattle ranching, which can damage ecosys-
tems and biodiversity.

On the other hand, well-targeted land tenure policies can promote
sustainable land use practices. For instance, secure land tenure condi-
tions or longer lease durations could encourage landholders to invest in
sustainable land use practices, such as agroecological zoning, that are
tailored to soil type, slope, and climatic conditions (Abera et al., 2020;
Totin et al., 2021). These measures would also facilitate the adoption of
sustainable land use practices, helping to achieve the sustainable
development goals of the 2030 agenda, as illustrated in Fig. 2 of the
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conceptual framework for land tenure.

To better understand the evolution of land tenure literature over
time, it is necessary to interpret it in terms of its relevance for achieving
sustainable development goals. Therefore, the next step in the analysis is
to examine the periods of evolution of the land tenure literature in this
context.

3. Materials and methods

The data analyzed in this study were obtained by searching the
Scopus database, which is a well-established source for bibliometric
studies (Garrido-Cardenas et al., 2023; Salmeron-Manzano et al., 2021).
The search query used in this study was "(TITLE-ABS-KEY ("Land
tenure"))", which covers not only arable land but also forestland and
grasslands.

Fig. 3 provides a schematic chart of the procedure used. The docu-
ments obtained from the search were ordered in Excel to achieve the first
and second objectives. To achieve the third and fourth objectives, the
Vosviewer software (Vosviewer, 2021) was used to identify different
scientific clusters from the keywords in the articles (Salmeron-Manzano
and Manzano-Agugliaro, 2019). Vosviewer was also used to detect re-
lationships between authors and their affiliation countries.

The problem of community detection arises from a common char-
acteristic inherent to all complex systems, which is the presence of
patterns of nodes that are more densely connected to each other than to
the rest of the nodes in the network (Guerrero et al., 2017). These
densely connected nodes are called communities, and they are expected
to share certain properties that allow the detection of new characteris-
tics or functional relations of the network (Guerrero et al., 2018). The
search for these patterns or community structures is known as the
problem of community detection. To do so, finding the optimal com-
munity structure that best represents the network’s characteristics has
become a scientific challenge. For this purpose, a multitude of algo-
rithms and objective functions have been proposed to solve the problem,
with evolutionary algorithms and the Modularity Index standing out as
the main solutions accepted by the scientific community (Guerrero et al.,
2019).

The software tool Vosviewer uses an algorithm for modularity-based
community detection in large networks. Modularity functions were
introduced by Newman and Girvan, and Newman himself proposed
using them to detect communities by optimizing a modularity function
(Waltman and Van Eck, 2013). There are many variants of the
modularity-based approach to community detection, dealing with

MAIN QUERY
TITLE-ABS-KEY (“land tenure*")

DATA (csv format)
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targeted or weighted networks or providing a resolution parameter
(Newman, 2004) that allows customization of the level of granularity at
which communities are detected and mitigation of the so-called reso-
lution limit problem (Leicht and Newman, 2008).

For the global evolution trend by years, keywords are associated with
the date of publication. Based on a probability density function for a
particular keyword, the maximum of the function indicates the date
where a particular keyword is most accumulated.

4. Results

In this results section, we provide the context for the scientific pro-
duction analyzed in this study. We have organized this section into five
subsections. Firstly, we identify the periods of scientific production.
Secondly, we define the scientific categories in which this research is
indexed. Thirdly and fourthly, we show the distribution by countries and
affiliations, respectively. Finally, we examine the authors and their de-
gree of specialization in this scientific field.

4.1. Global evolution trend

Over 5800 papers on land tenure have been published from 1950 to
the end of 2020, indicating a sustained interest in this topic among the
scientific community. Fig. 4 illustrates the temporal evolution of these
works. We have identified three time periods. The first period, until
1999, saw less than 100 publications per year, with the first few years
having fewer than 10 publications per year. From 1975 until the end of
the period, growth was slow, with about 3 or 4 publications per year.
The second period (2000-2009) is characterized by less than 180 pub-
lications per year, and the growth rate doubled compared to the first
period, with around 8 publications per year. In the third period
(2010-2020), the growth rate doubled again, with an average of about
16 publications per year. This period peaked at 350 publications per
year.

4.2. Global Subject category

The first question to be addressed is the scientific perspective from
which the issue of land tenure is being studied. This is determined by
examining the scientific categories in which the studies are indexed.
Note that a single publication can be indexed under multiple categories.
Fig. 5 presents the distribution of publications by scientific category
according to the Scopus database. The results reveal that one third of the

QUERY SELECTED PERIOD
TITLE-ABS-KEY ( “land tenure" )
AND

(LIMIT-TO ( Year, “period"))

l
FVOSviewer

COMMUNITY DETECTION |—

E Excel SOURCES
ANALYSIS | |
(csv format) INSTITUTIONS

KEYWORDS

AUTHORS

I

—————————| CLUSTERS OF KEYWORDS |
L CLUSTERSEVOLUTION |

Fig. 3. Methodology chart.
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Fig. 4. Worldwide temporal evolution of land tenure publications.
Data retrieved from Scopus database in the year 2022.
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Fig. 5. Land tenure publications by scientific categories indexed in Scopus.
Data retrieved from Scopus database in the year 2022.

publications fall under the category of Social Sciences (33%). Environ-
mental Science is the second most common category, accounting for
21% of the publications. Notably, this category surpasses Agricultural
and Biological Science (14%), which may be attributed to the abundance
of research on deforestation to clear land for agriculture (Lawrence
et al., 2020). In many countries, deforestation operations are expensive,
and this is what gives added value to the land (Hecht, 1993). And, from
the opposite point of view the fight against deforestation (Ostrom and
Nagendra, 2006). This aspect is one of the concerns from the environ-
mental point of view.

The fourth most prominent category is Earth and Planetary Sciences
(8%), which features a significant amount of activity related to Remote
Sensing and Photogrammetry. For example, researchers may use these
methods to examine the relationship between land tenure and forest
cover change (Paneque-Galvez et al., 2013).

The categories of Arts and Humanities (7%) and Economics,
Econometrics and Finance (7%) deserve special attention. The socio-
logical issues pertaining to land reform, resettlement, and re-
peasantization are occasionally classified under Arts and Humanities
as a miscellaneous category.(Peluso and Lund, 2011), and studies pub-
lished in journals such as the Journal of Peasant Studies or Journal of
Agrarian Change. The latter category is self-explanatory, as it examines
the implications of land tenure and property rights for development
policy (Feder and Feeny, 1991).

Economics, Econometrics and Finance

Medicine
e 1%

Biochemistry, Genetics
and Molecular Biology
—/ o

2%
Business, Management
and Accounting
2%

7%

Energy
1%

Computer Science
1%

\ Multidisciplinary
<1%
Decision Sciences

<1%

OTHER
<1%

Veterinary
<1%

The remaining categories have relatively minor impact since, as
previously mentioned, a paper may be indexed under multiple cate-
gories, implying that some issues related to land tenure may be only
tangentially related. Table 1 displays the top 10 keywords for each
category, revealing similarities between different categories, particu-
larly between Environmental Science and Agricultural and Biological
Science, which share six common keywords among their top 10.

4.3. Distribution of Publications by Countries

As noted earlier, one of the objectives of this study was to identify the
countries that have been researching land tenure. Fig. 6 shows the dis-
tribution of publications on this topic by country. The United States
accounts for 24% of the total number of publications, followed by the
United Kingdom with 10%, and Australia with 7%. Interestingly, re-
searchers from several countries have examined land tenure in countries
other than their own (see Table 2). On the other hand, some countries
with large populations, such as China, India, Brazil, and South Africa,
have a lower ratio of publications on this topic. Finally, a third group of
countries that are likely to face land tenure challenges includes those in
the eastern coast of Africa, such as Kenya, and to a lesser extent, Nigeria
and Ethiopia, which may have deficits in this resource.

Table 2 presents the top four keywords in publications from coun-
tries that have published more than 100 documents on land tenure. The
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Table 1
Main keywords by scientific categories indexed in Scopus.

Land Use Policy 131 (2023) 106727

Rank  Social Sciences Environmental Science  Agricultural and Biological Earth and Planetary Arts and Economics, Econometrics and
Science Sciences Humanities Finance
1 Land Rights Land Use Land Use Land Use Land Rights Property Rights
2 Africa Deforestation Deforestation Developing Country Land Reform Africa
3 Land Reform Agriculture Forest Management Africa Africa Land Rights
4 Property Rights Africa Forestry Agriculture Agriculture China
5 Land Use Land Management Africa Land Rights Property Rights Deforestation
6 Landownership Land Rights Agriculture Land Management Landownership Land Reform
7 Land Management Sustainable Land Management Deforestation Rural Economy Forestry
Development

8 Developing Forestry Land Use Planning Sustainable Development ~ Nineteenth Century =~ Tenure System

Country
9 Sub-Saharan Africa  Property Rights Biodiversity Land Reform Historical Land Use

Geography

10 China/ Sustainability Conservation Land Use Change Eurasia/Gender Ethiopia/ Landownership

Deforestation

LAND TENURE

PUBLICATIONS
0
1-10
11-50
T 51-100
101 - 500

I 501 - 1500

Fig. 6. Worldwide research on land tenure.
Data retrieved from Scopus database in the year 2022.

Table 2
Main keywords by country of publication.
Rank Country N 1 2 3 4 Top-cited
1 United States 1398 Deforestation Property Rights United States Land Use Brown (1990)
2 United Kingdom 583 Africa Land Reform Property Rights Sub-Saharan Africa Blaikie (1985)
3 Australia 413 Australia Climate Change Land Use Property Rights Bryan et al. (2018a), (2018b)
4 Canada 271 Land Rights Africa Canada Sub-Saharan Africa Li (2011)
5 Germany 259 Land Use Land Rights Land Management Deforestation Paustian et al. (1998)
6 The Netherlands 258 Land Rights Africa China Land Use Planning Borras et al. (2011)
7 South Africa 230 South Africa Africa Sub-Saharan Africa Land Reform Borras et al. (2011)
8 China 205 China Land Use Asia Rural Area Borras et al. (2011)
9 France 193 Brazil Agroforestry Land Management Land Rights Mottet et al. (2006)
10 Brazil 147 Brazil Deforestation Amazonia Amazon Fearnside (2001)
11 Kenya 136 Kenya Africa Pastoralism Sub-Saharan Africa Reid et al. (2000)
12 Indonesia 131 Indonesia Deforestation Forestry Agriculture Rist et al. (2010)
13 Japan 104 Land Use Indonesia Cultivation Forest Management Braimoh and Onishi (2007)

search term "land tenure" was excluded as it appears in all analyzed
publications. The table highlights that deforestation and forest man-
agement are significant concerns across many countries. Additionally,
Africa is a region of considerable interest, studied not only by African
nations such as Kenya and South Africa, but also by other countries such
as the United Kingdom, the Netherlands, and Canada. The Amazon re-
gion is also a focal point, with France studying it in addition to Brazil.

It’s worth noting that many of the highly cited publications arise
from international collaborations with countries where land tenure is a

significant issue. Even research conducted in these areas by authors
affiliated with third countries without collaboration is observed. Table 3
summarizes the top 10 countries in Africa, Central and South America,
and Asia. Notably, the problem of land tenure appears to be less
extensively studied in the Americas than in other continents.

The analysis of land tenure publications by country reveals two
scenarios. Firstly, countries with a large number of high-level univer-
sities and research institutes, such as the United States and the United
Kingdom, tend to have a relatively larger number of publications.
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Table 3

Top countries by continent.
Rank  Africa N South/Central N Asia N

America
1 South 230  Brazil 152  China 212
Africa

2 Kenya 136  Argentina 53  Indonesia 139
3 Ethiopia 98  Colombia 43 Japan 109
4 Ghana 91  Peru 38 India 92
5 Nigeria 66  Chile 27  Thailand 61
6 Tanzania 50 Ecuador 17 Hong Kong 32
7 Zimbabwe 41  Costa Rica 15  Philippines 30
8 Cameroon 39  Venezuela 12 Pakistan 28
9 Uganda 38  Bolivia 11 Viet Nam 27
10 Botswana 31 Panama 9  Malaysia 24

Secondly, researchers from these countries tend to investigate land
tenure issues in other countries (as shown in Table 2). Therefore, the
number of publications in a particular country cannot be directly
correlated with the availability of arable land in that country.

4.4. Institutions (affiliations)

In the previous section, we discussed the countries that are showing
special interest in land tenure. In this section, we will look at the most
active affiliations in this field. Table 4 summarizes the top affiliations in
terms of the number of publications related to land tenure. The table also
includes the two main keywords of each affiliation as an indicator of
their research focus.

The two most active institutions in this field are the Wageningen
University & Research Center and the University of Twente, both located
in The Netherlands. While the Wageningen University focuses mainly on
land tenure in China and Africa, with a research focus on land rights and

Table 4
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property rights, the University of Twente is more focused on land
administration, land use planning, land management, and land
registration.

The US institutions, such as the University of Wisconsin-Madison,
University of Florida, University of California, Berkeley, and Cornell
University, are primarily focused on the issue of deforestation and forest
management, with a particular emphasis on Brazil and the Amazon. In
addition, The World Bank and the International Food Policy Research
Institute are also working on land rights in Africa, specifically in sub-
Saharan Africa.

The Norwegian University of Life Sciences is the fourth most relevant
institution in this field, with a particular interest in deforestation in
Africa, especially in Ethiopia.

The Australian National University, the University of Queensland,
and the University of Melbourne are highly focused on Australia, with a
research focus on agriculture, climate change, indigenous population,
property rights, and sustainable development.

Other European institutions, such as CIRAD Centre de Recherche de
Montpellier (France), CNRS (Centre National de la Recherche Scienti-
fique in France), University of Oxford (UK), and University of Cambridge
(UK), are mainly focused on deforestation in areas of their commercial
influence.

Table 4 also shows the degree of specialization of each institution by
calculating the number of publications related to land tenure per thou-
sand publications. Notably, the Center for International Forestry
Research (West Java), the World Agroforestry Centre (Kenya), and the
International Food Policy Research Institute (USA) have a high degree of
specialization in this field.

It should be noted that while the data in Table 4 should be viewed
with caution, as well-known institutions may have a low degree of
specialization in any area of knowledge, the degree of specialization can
provide an indication of the institutions’ expertise in this field. However,

Top affiliations and main keywords. (N.r = Number of publications on Land Tenure; Nyor = Number of total publications of the institution in the studied period).

Affiliation Nror Nir %o (Np1/ Country Keyword (excluded “land tenure™)
NTOT) 1 2 3
Wageningen University & Research 84,904 91 1.1 Netherlands ~ China Africa Land Rights/ Property Rights
University of Twente 54,840 86 1.6 Netherlands ~ Land Land Planning Land Management/Land
Administration Registration
University of Wisconsin-Madison 230,613 76 0.3 USA Deforestation Forest Management Property Rights
Norwegian University of Life Sciences 19,859 51 2.6 Norway Deforestation Africa Ethiopia/ Land Rights
University of Florida 204,701 51 0.2 USA Brazil Forest Management Deforestation/ Amazon
The Australian National University 118,396 50 0.4 Australia Agriculture Australia Climate Change/ Forestry
The University of Queensland 169,737 49 0.3 Australia Australia Indigenous Population/ Property Rights
Queensland
McGill University 170,610 46 0.3 Canada Land Rights Africa Deforestation/ Conservation
Michigan State University 148,015 45 0.3 USA Africa Sub-Saharan Africa Brazil/Gender
The World Bank 12,880 45 3.5 USA Property Rights Africa Land Rights/ Sub-Saharan
Africa
University of Melbourne 197,947 44 0.2 Australia Australia Sustainable Development Land Management/ Victoria
(Australia)
CIRAD Centre de Recherche de 14,186 42 3.0 France Land Use Agroforestry Mali/ Deforestation
Montpellier
University of California, Berkeley 274,336 41 0.1 USA Land Use United States Agricultural Land/
Sustainability
World Agroforestry Centre 2280 41 18.0 Kenya Agroforestry Deforestation/ Indonesia Africa
University of Oxford 265,552 40 0.2 UK Africa Land Rights Agriculture/ Landownership
Center for International Forestry 1979 39 19.7 West Java Deforestation Indonesia Property Rights/Brazil
Research
University of Cambridge 248,271 39 0.2 UK Land Reform Biodiversity China/ Deforestation
Kgbenhavns Universitet 148,967 37 0.2 Denmark Land Use Deforestation Agriculture/ Smallholder
University of Cape Town 67,371 36 0.5 South Africa  Land Use Africa South Africa/ Biodiversity
International Food Policy Research 3770 36 9.5 USA Land Rights Africa Property Rights
Institute
Cornell University 187,228 32 0.2 USA Livelihood Africa China
Chinese Academy of Sciences 813,965 32 0.0 China China Rural Area Agricultural Management/Asia
CNRS Centre National de la Recherche 570,062 31 0.1 France Brazil Agricultural Land Amazon
Scientifique
University of KwaZulu-Natal 45,511 31 0.7 South Africa  South Africa Africa Sustainable Development
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there are three institutions with a high degree of specialization: Center
for International Forestry Research (West Java) with almost 20%,
World Agroforestry Centre (Kenya) with 18%g and International Food
Policy Research Institute (USA) with 9.5%.

4.5. Authors

Table 5 displays the authors who have published more than 10 ar-
ticles related to land tenure (LT). Notably, only 16 authors meet this
criterion, and most of them are affiliated with the institutions described
in the previous section, although their ranking by importance varies.

In an attempt to assess their degree of specialization, the total
number of their indexed publications (N1,1) was calculated, along with
the percentage of those publications that pertain to land tenure (100 x
Ni1/Ntor). Topping the list of specialized authors is Suyanto, S. (World
Agroforestry Centre, Nairobi, Kenya) with 60% of their publications
dedicated to land tenure. In second place, we find Barry, M. (University
of Calgary, Calgary, Canada) with 50% of their total work focused on
land tenure.

Fig. 7 displays the collaboration network among the main authors in
the field of land tenure analyzed in this study, revealing five inter-
connected groups. Notably, the author who links these groups is Dein-
inger from the World Bank (USA). Deininger connects the group from
China (Deininger and Jin, 2006), the group from Central Europe, the
Netherlands and Germany, the group from the University of Florida
(USA), the group from Kobe University (Japan), and the group from
India and Indonesia.

In this section, we have identified groups of authors that can be
useful for setting up scientific collaborations on specific topics, as there
is generally a wide spread of publications on a given topic or area among
different sources of information. For example, in the cluster of the
Netherlands and Germany, the central author is Zevenbergen. His
research, which includes the use of new technologies such as Remote
Sensing from Landsat images (Abdelkader et al., 2020) and 3D Cadasters
(Ghawana et al., 2020), as well as work applied to areas of Africa (Flores
et al., 2020), can be observed.

It should be noted that productivity studies of authors and their
bibliometric indicators, such as the H index, allow us to indicate the
impact of their publications. In this work, we have also determined the
degree of specialization of authors in the subject of land tenure. For
instance, we have observed authors with a high H-index of 53, but with a
rather low degree of specialization in this subject, with only 4% of their
publications focused on land tenure. Conversely, other authors with an
H-index of 8 have a degree of specialization of 50%.

Table 5
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Fig. 7. A collaborative network of top authors of land tenure.
Data retrieved from Scopus database in the year 2022.

5. Analysis of research clusters

This study uses bibliometric parameters to examine research activity
related to land tenure, with analysis based on all scientific publications
indexed in the Scopus database. However, it is important to note that
this study’s first limitation is that it only relies on the Scopus database,
and other databases could yield somewhat different results (Mongeon
and Paul-Hus, 2016; Aghaei Chadegani et al., 2013).

Secondly, this study only analyzes publications by their number,
whereas another relevant aspect of scientific impact is the number of
citations of published papers (Glanzel and Moed, 2002). Lastly, biblio-
metric indicators are more valid in areas where publications are a pri-
mary outcome of research, making them more applicable in the study of
basic research areas where scientific publications predominate, and less
so in areas of social sciences or law (Nederhof, 2006).

The primary goal of bibliometric research is to study keywords in
publications and establish scientific groups or communities based on
relationships among them, thereby grouping different topics related to
the research field. By extracting keywords from the total number of
publications, it is possible to summarize the most frequently used key-
words for topics related to land tenure. Fig. 8 shows a word cloud
summarizing the 3 periods detected in the trend of land tenure

Main authors in land tenure publications. (N;. = Number of publications on Land Tenure; Nyor = Number of total publications of the institution in the studied period).

Author Scopus author ID  Affiliation, City, Country Nror  Nir % (Npr/Nror)  H-
index
1 Bennett, R.M. 56268184900 Cadastre, Arnhem, Netherlands 101 34 34 23
2 Zevenbergen, J. 24463072700 Faculty of Geo-Information Science and Earth Observation — ITC, Enschede, 101 27 27 20
Netherlands

3 Otsuka, K. 7402086854 Kobe University, Kobe, Japan 168 22 13 33
4 Barry, M. 8261650100 University of Calgary, Calgary, Canada 38 19 50 8
5 Deininger, K. 6701857553 The World Bank, USA, Washington, D.C., United States 118 17 14 42
6 de Vries, W.T. 7102036759 Technical University of Munich, Munich, Germany 61 17 25 8
7 Crist, R.E. 56930987200 University of Florida, Gainesville, United States 46 14 30 3
8 Heerink, N. 7801568028 Wageningen University & Research, Wageningen, Netherlands 70 14 20 25
9 Unruh, J.D. 7005223401 McGill University, Montreal, Canada 70 16 20 18
10 Lund, C. 7102278186 Kgbenhavns Universitet, Copenhagen, Denmark 46 12 26 21
11  Suyanto, S. 6507424949 World Agroforestry Centre, Nairobi, Kenya 20 12 60 14
12 Zhang, Y. 8693543800 Auburn University, Auburn, United States 91 11 12 25
13 Fearnside, P.M. 7006700988 Instituto Nacional de Pesquisas Da Amazonia, Manaus, Brazil 268 11 4 53
14 Barnes, G. 7202142550 University of Florida, Gainesville, United States 45 10 22 12
15 Place, F. 55962922700 Institutions and Markets (PIM), United States 53 10 19 22
16  Shi, X. 16319989500 Nanjing Agricultural University, Nanjing, China 35 10 29 14
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Fig. 8. Main keywords of the 3 periods detected on land tenure research.
Data retrieved from Scopus database in the year 2022.

publications (Fig. 4).

The first period, up to and including 1999, is focused on economic
and demographic aspects, with the top 10 keywords being (excluding
land tenure): Developing Country, Economic Factors, Economics, So-
cioeconomic Factors, Socioeconomics, Developing Countries, Popula-
tion, Agriculture, Demography, and Demographic Factors.

During the second period (2000-2009), the top 10 keywords
(excluding land tenure) were Africa, Sub-Saharan Africa, Eurasia, Asia,
Land Use, Land Rights, Land Reform, Property Rights, East Africa, and
Landownership. This period was characterized by a focus on area-
specific studies and land rights.

45

Developing
Country

40

35

30

25

20

15

10

1978
1980
1984
1986
1988
1990

Fig. 9. Evolution of 5 main keywords (excluded land tenure).
Data retrieved from Scopus database in the year 2022.
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In the third period (2010-2020), the top 10 keywords (excluding
land tenure) were Land Use, Land Rights, Agriculture, Land Manage-
ment, Deforestation, Property Rights, Landownership, Climate Change,
Agricultural Land, and Land Reform. In addition to continuing concerns
about land use and property rights, this period also highlighted issues
related to deforestation and climate change.

By analyzing the clusters formed by keywords, this study can classify
the different research trends into groups. The documents from three
periods (1950-1999, 2000-2009, and 2010-2020) were analyzed, and
the main keywords with a frequency of more than 300 times were
examined in Fig. 9. The figure illustrates that "Developing country"

Africa Land Use

Land Rights

Land Use

Agriculture

Africa

/\__\_/\ 7\ Developing
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2016
2018
2020



E. Salmeron-M ) and F. M

-Agugliaro

reached its peak in 1993, while "Africa" and "Land Use" reached their
highest frequency in 2007 and 2006, respectively. At the end of the
analyzed period, "Land rights" ranked first in 2020, followed by "Land
use" and "Agriculture," which ranked third.

5.1. Research focus for the period 1950-1999

Fig. 10 depicts the clusters formed during the period of 1950-1999,
which comprise five clusters that have been distinguished by color.
Table 6 presents the primary keywords for each cluster. Notably, during
this period, the primary affiliations were with US universities such as
University of Wisconsin-Madison, University of Florida, and Harvard
University. These clusters have been named based on their main key-
words: Developing country, Social issues, Macroeconomy, Demography,
and Socioeconomics issues.

Fig. 10 shows a red-colored cluster (1.1) labeled as Developing
Country, which is located slightly away from the core of the studies. This
suggests that, at the beginning of the period, the issue of land tenure was
not as prominent as other clusters, such as Social Issues, Macroeconomy,
Demography, and Socioeconomic Issues. The main keywords associated
with this cluster are related to geographical locations, such as Africa,
Indonesia, Burkina Faso, the Amazon, and China. These locations are
linked to the issue of land tenure in developing countries.

The green-colored cluster (1.2) labeled as Social Issues appears to be
widely dispersed, with land tenure being one of the many social aspects
related mainly to the rural population, poverty, socioeconomic situa-
tion, social class, health, family size, and land supply. Notable studies

Land Use Policy 131 (2023) 106727

within this cluster include those published in the World Bank’s Eco-
nomic Review, such as those examining indigenous land rights systems
in sub-Saharan Africa and whether they constrain productivity (Migo-
t-Adholla et al., 1991) and the impact of privatization on gender and
property rights in Africa (Lastarria-Cornhiel, 1997).

The blue-colored cluster (1.3) appears to be highly interconnected
with the other clusters, indicating that there is significant collaboration
between this issue and other factors. This is because the theme of
macroeconomic factors is closely related to the other factors. The main
keywords associated with this cluster include political factors, economic
development, population growth, employment, sociology, and labor.
Notably, the journal World Development has had a significant influence
in this area, as demonstrated by its work on "State credit programs and
the peasantry under populist regimes: Lessons from the APRA experi-
ence in the Peruvian Amazon" (Coomes, 1996).

The yellow-colored cluster (1.4) is named Demography and includes
keywords such as demographic factors, migration, emigration and
immigration, population dynamics, and population characteristics.
Although this cluster does not have a large number of contributions, it is
central to this period and closely linked to cluster 1.3 (Macroeconomic)
and cluster 1.5 (Socioeconomic issues). A noteworthy study related to
this cluster is one that examines population-driven land use changes in
developing countries (Bilsborrow and Okoth-Ogendo, 1992), which fo-
cuses on Latin America (Guatemala) and sub-Saharan Africa (Kenya).

The purple-colored cluster (1.5) is named Socioeconomic issues, and
its main keywords include economic factors, socioeconomics, environ-
mental protection, law, agriculture, rural development, and natural
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Fig. 10.. Network of keywords in land tenure publications: Clusters between 1950-1999.

Data retrieved from Scopus database in the year 2022.
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Table 6
Main keywords used by the communities detected in the topic in the period
1950-1999.

Cluster
weight
(%)

Cluster ~ Color Main Keywords Topic

1-1 Red Developing country, Africa, 41
agricultural development,
land reform, property
rights, agricultural practice,
Indonesia, Burkina Faso,
Amazonia, China,
deforestation

Rural population, poverty,
socioeconomics status,
social class, health, family
size, land supply
Macroeconomics factors,
political factors, economic
development, population
growth, employment,
sociology, employment
Demographic factors,
migration, emigration and
immigration, population
dynamics, population
characteristics

Economic factors,
socioeconomics,
environmental protection,
economics, rural
development, natural
resources, law, agriculture

Developing
country

1-2 Green Social issues 20

1-3 Blue Macroeconomy 16

1-4 Yellow Demography 13

1-5 Purple Socioeconomics 10

issues

resources. Notably, this cluster includes terms such as environmental
protection and natural resources, with works related to climate change
such as "CO2 mitigation by agriculture" (Paustian et al., 1998).

The Sustainable Development Goals (SDGs) were adopted by the
United Nations in 2015 with the aim of eradicating poverty, protecting
the planet, and promoting peace and prosperity for all by 2030. While
still a relatively recent development, it is clear from the publications on
land tenure in the first period that there is a strong emphasis on the first
three SDGs, as shown in Fig. 2 of the conceptual framework section:
eliminate poverty; erase hunger; and establish good health and well-
being. This trend is particularly evident in cluster 1-2, which features
keywords such as poverty and health.

5.2. Research focus for the period 2000-2009

The central period of analysis is from 2000-2009, and Fig. 11 dis-
plays the 9 clusters identified for this period. Table 7 provides the main
keywords for each cluster, which have been named after their distinctive
themes, including Environment, Sustainable Development, Land Re-
form, Agriculture in Africa, South America and China, America and
Australia, Europe, Asia, and Sub-Saharan Africa. Geographical locations
were used to name the clusters since this was found to be the best way to
distinguish them. Additionally, it is important to note that these clusters
are closely interlinked, highlighting the interconnectedness of these is-
sues. There are no significant differences between the clusters in terms of
the percentage of publications, indicating the close relationships be-
tween these topics.

In Fig. 11, there are nine clusters that have been identified for the
period between 2000 and 2009. The red-colored cluster 2.1, named
Environment, is focused on resource management, environmental sus-
tainability, biodiversity ecosystem, management, and forest. The work
on “soybean cultivation as a threat to the environment in Brazil” is
representative of this cluster (Fearnside, 2001).

The green-colored cluster 2.2, named Sustainable Development,
highlights the theme of indigenous development, particularly in Bolivia.
The main keywords associated with this cluster are sustainable

11
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development, property rights, deforestation, Bolivia, and indigenous
population. The study on “the effectiveness of market-based conserva-
tion in the tropics” (Ebeling and Yasué, 2009) is one of the notable works
in this cluster.

The blue-dark colored cluster 2.3, named Land Reform, centers on
land tenure, rural economy, agricultural land, land reform, agrarian
change, and land market. The land reform works that can be cited are
those focused on India (Banerjee and Iyer, 2005), China (Tan et al.,
2006) or Africa (Peters, 2004) and deserve special attention to those of
sub-Saharan Africa (Whitehead and Tsikata, 2003).

The yellow-colored cluster 2.4, named Agriculture and Africa, fo-
cuses on agriculture, water, poverty, cultivation, and livelihood. The
works on Burkina Faso, Ethiopia, Uganda, and west Africa related to
water scarcity or poverty are notable in this cluster. The works that can
be cited are those focused on Burkina Faso (Brasselle et al., 2002),
Ethiopia (Deininger and Jin, 2006) or Uganda (Tripp, 2004; Pender
et al., 2004), or west Africa (Ouédraogo et al., 2001) related to water
scarcity or poverty.

The purple-colored cluster 2.5, named South America and China,
highlights land use planning, peasant agriculture, and the far east. The
studies in this cluster are mainly focused on Brazil and China, such as
private agricultural colonization on a Brazilian frontier and hazards of
expropriation in rural China. For South America, work is mainly focused
on Brazil, such “Private agricultural colonization on a Brazilian frontier,
1970-1980” (Jepson, 2006) or “Urban land policy and new land tenure
paradigms: Legitimacy vs. legality in Brazilian cities” (Macedo, 2008).
In the case of China, mention should be made of the study “Hazards of
expropriation: Tenure insecurity and investment in Rural China”
(Jacoby et al., 2002).

The cyan-colored cluster 2.6, named Pastoralism and Nature Con-
servation. It can be seen by the main key words: Australia, Kenya,
pastoralism, United States, north America, nature conservation, land
degradation. Details of pastoralism changes which are caused by a
number of socioeconomic factors such as changes in land tenure are
described for Kenya (Galvin, 2009), or Australia (Stokes et al., 2006).
Regarding nature conservation, then studies focused on USA, e.g
“Ranchland ownership change in the greater Yellowstone ecosystem,
1990-2001: Implications for conservation” (Gosnell et al., 2006).

The grey-colored cluster 2.7, named Europe. It can be seen by the
main key words: Eurasia, Europe, Spain, southern Europe, UK, Ireland,
central Europe. Here there is a great deal of historical research, e.g.
“Garden cultivation of staple crops and its implications for settlement
location and continuity” for the population mobility and land tenure in
prehistory study (Jones, 2005), or the proposed land tenure in England
(1066-1166) (Garnett, 2007).

The orange-colored cluster 2.8, named Asia. It can be seen by the
main key words Asia, southeast Asia, India, Thailand, Philippines,
Vietnam, Indonesia, poverty alleviation. So related to poverty allevia-
tion, and the oil palm expansion in Malaysian and Indonesian frontiers
(McCarthy and Cramb, 2009).

Lastly, the dark-colored cluster 2.9, has been named Africa. It can be
seen by the main key words: Africa, sub-Saharan Africa, Mozambique,
Botswana, Namibia, Malawi, Zimbabwe. It is worth citing some of the
outstanding work related to Mozambique (Eriksen and Silva, 2009),
Botswana (Kalabamu, 2000), or Malawi (Peters and Kambewa, 2007)
concerning land tenure.

Over time, some of the 17 SDG targets have been studied in relation
to land tenure, although this was not always explicitly stated. The
earliest manuscript on this topic dates back to 2007, in which experts
shared their different perspectives on the issue (Gyasi et al., 2007).
Ensuring equitable access to land tenure security is a critical factor in
securing and improving sustainable agricultural production. In addition,
land tenure security is crucial for the survival of indigenous peoples and
environmental protection. In recent years, publications on land tenure
have increasingly focused on specific SDGs, as shown in Fig. 2 in the
conceptual framework section. These SDGs include Enforce Gender
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Fig. 11.. Network of keywords in land tenure publications: Clusters between 2000-2009.
Data retrieved from Scopus database in the year 2022.
Equality, Create Decent Work and Economic Growth, Reduce Inequality, clearly differentiated, it is important to note that they are closely
and Organize Climate Action. interrelated, and none of them exists in isolation.

Enforce Gender Equality is particularly evident in cluster 2-3, The clusters found in Fig. 12 cover the period from 2010-2020, and
referred to as Land Reform, which emphasizes gender relations as a key are closely related to each other. Each cluster has been named after its
issue. Create Decent Work and Economic Growth is highlighted in main focus, which is reflected in its keywords.
cluster 2-2, named Sustainable Development, which includes keywords The red-colored cluster 3.1, named Land reform, focuses on the issue
such as rural economy and rural planning. Finally, Organize Climate of law and tenure. Key topics include land tenure, land rights, land-
Action is addressed in all clusters, but particularly in cluster 2-1, named ownership, property rights, governance approach, rural area, and land
Environment, which focuses on resource management, environmental reform. Representative work in this cluster includes the paper "New
sustainability, biodiversity ecosystem management, and forest. Another frontiers of land control" (Peluso and Lund, 2011). Other notable studies
relevant cluster is 2-6, named Pastoralism and Nature Conservation, related to the ownership structure of smallholders (Rist et al., 2010) and
which emphasizes keywords such as nature conservation and land large farms to encourage investment (Deininger and Byerlee, 2012).
degradation. The green-colored cluster 3.2, named Land use, emphasizes land use

and ecosystem services. Key topics include land use change, land use,
forestry, the United States, ecosystem service, conservation, and pro-
tected area. For example, research related to ecosystem services stands
out in countries such as Ecuador (Bremer et al., 2014) or Vietnam (To
et al., 2012). The scarcity of water resources has become a major global
challenge for ecosystems (Aznar-Sanchez et al., 2019a, 2019b). Notable
studies in this cluster linking land and freshwater use include "The per
capita volume of water captured often exceeds the water requirements

5.3. Research focus for the period 2010-2020

The period from 2010 to 2020 is the latest period examined in this
study, and Fig. 12 presents the five distinct clusters identified during this
period. Each of these clusters has been named after its main keywords,
which are summarized in Table 8: Land reform, Land use, Agriculture,
Deforestation and America, and Sociology. Although the clusters are
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Table 7
Main keywords used by the communities detected in the topic in the period
2000-20009.

Cluster
weight
(%)

Cluster ~ Color Main Keywords Topic

2-1 Red Resource management, Environment 14.4
environmental
management
environmental
sustainability, biodiversity
ecosystem, management,
forest

Sustainable development,
property rights,
deforestation, Bolivia,
indigenous population
Land tenure, rural
economy, rural planning,
agricultural land, land
reform, agrarian change,
land market, gender
relations

Agriculture, water, poverty,
cultivation, Ethiopia, east
Africa, Uganda, Burkina
Faso, west Africa livelihood
Land use planning, south
America, China, far east,
western hemisphere,
peasant agriculture
Australia, Kenya,
pastoralism, United States,
north America, nature
conservation, land
degradation

Eurasia, Europe, Spain,
southern Europe, UK,
Ireland, central Europe
Asia, southeast Asia, India,
Thailand, Philippines,
Vietnam, Indonesia,
poverty alleviation

Africa, sub-Saharan Africa,
Mozambique, Botswana,
Namibia, Malawi,
Zimbabwe

2-2 Sustainable 13.6

development

Green

Blue- Land reform 12.6

Dark

2-3

2-4 Yellow Agriculture/ 12.6

Africa

2-5 south America/ 12

China

Purple

Pastoralism and 10.6
nature

conservation

2-6 Cian

2-7 Grey Europe 10

2-8 Orange Asia 8.6

2-9 Dark sub-Saharan 5.6

Africa

for a balanced diet and would be sufficient to improve food security and
reduce malnutrition in the grabbed countries" (Rulli et al., 2013).

The blue-colored cluster 3.3, named Agriculture, focuses on agri-
cultural land, sustainability, climate change, developing countries,
smallholder, agroforestry, and farming systems. Notable studies include
concerns about large-scale investment in agricultural land (De Schutter,
2011) and the debate on land grabbing (Li, 2011).

The yellow-colored cluster 3.4, named Deforestation and America,
focuses on deforestation, sustainable development, indigenous popula-
tion, forest management, and countries such as Mexico, Brazil, Canada,
and Colombia. Agriculture, deforestation, and regional climate change
are closely related in all parts of the world, but especially in Brazil, so,
addressing land tenure issues is a fundamental step in mitigating the
adverse effects of agricultural intensification and a sustainable way of
using land in Brazil (Lapola et al., 2014). Land tenure policies are
therefore needed in order to reduce deforestation and its impact on
agricultural production (Angelsen, 2010). It should be mentioned that
within this cluster, although it has not been highlighted as a key word,
the RDD+ topic is very prominent (Reducing Emissions from Defores-
tation and forest Degradation), it is considered an essential element of
global efforts to mitigate climate change (Larson et al., 2013).

The yellow-colored cluster 3.5, named Sociology, focuses on house-
hold, social status, rural population, government, socioeconomic fac-
tors, economics, and community. The issue of social status related to
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land tenure has a long history, dating back to the time of the classical
world, specifically to the beginning of the Roman Empire (Kehoe, 2007;
Bang, 2011). Recently, this topic has had a gender focus (White, 2012),
with studies on how the agricultural system has undermined the position
and livelihood of indigenous women in communities such as Indonesia
(Ball, 2020; Saville and Adams, 2020).

Overall, publications on land tenure in this period have a clear trend
towards the Sustainable Development Goal of Organising for Climate
Action, as seen in Fig. 2 of the conceptual framework section. Clusters
3-2 of Land use with keywords such as ecosystem service or conserva-
tion, 3-3 of Agriculture with keywords such as sustainability or climate
change, and 3-4 of Deforestation/America with keywords such as
deforestation or sustainable development all align with the Sustainable
Development Goals (SDGs), especially SDG 14. Notable studies in this
field include those carried out for China (Bryan et al., 2018a, 2018Db).

6. Discussion
6.1. Research trends for the period 1950-1999

Fig. 13 demonstrates the evolution of the relevant works over time.
Blue indicates the beginning of the period, and red indicates the end. In
1986, keywords such as sociology and family planning were prevalent.
In 1988, population characteristics, geographic factors, macroeconomic
factors, agriculture, and migration were the most commonly used terms.
Demographic factors, demography, and population dynamics emerged
in 1990, followed by a growing interest in poverty and specific
geographical areas like Africa, Brazil, Peru, and India in 1991. In 1992,
developing countries, agricultural development, and rural development
were introduced. By 1995, property rights, deforestation, and land use
were being discussed, and in 1996, the focus shifted to rural planning,
privatization, tenure relations, land market, and South Africa as a
geographical area. Notably, Nelson Mandela was the first president of
South Africa to be elected in a fully representative democratic election
and governed from 1994 to 1996. The period concluded with a focus on
environmental policy in 1997.

The review articles on land tenure were published in 1985, and a
review of the literature on land tenure systems in Sub-Saharan Africa
was conducted (Noronha, 1985). This study identifies the relevance of
land tenure as a socioeconomic issue in cluster 1.5 of the first period
(1950-1999). The second review paper, edited by the University of
Wisconsin-Madison, focused on food security and land tenure (Maxwell
and Wiebe, 1998), while the other book (Bruce, 1998) on land tenure
terminology was identified as the second most relevant institution on the
subject. Both works fall within cluster 1.2 of the first period, which is
related to social issues such as rural population, poverty, socioeconomic
status, social class, health, family size, and land supply.

6.2. Research trends for the period 2000-2009

In the second period under examination, the topics have demon-
strated a clear evolution, as illustrated in Fig. 14. At the beginning of this
period, in 2003, there appears to be a growing awareness of soil
degradation and desertification, and their impact on the population.
Subsequently, in 2004, issues such as deforestation, land management,
resource management, and the countries of interest for research,
including Peru, China, Australia, the United States, and Indonesia, were
analyzed.

In 2005, concepts such as property rights, tenure systems, and
liberalization began to emerge. In 2006, land tenure took center stage,
along with topics such as land use, land reform, and countries like
Ethiopia, Tanzania, and Kenya. The geographical areas of interest
continued to be Africa, particularly southern Africa, but expanded to
other regions such as Asia, Europe, Western Europe, and Eurasia. By
2007, there was an increasing focus on regions such as the Pacific Islands
and the European Union. Finally, in 2008, ethnic conflicts, particularly
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Fig. 12.. Network of keywords in land tenure publications: Clusters between 2010-2020.

Data retrieved from Scopus database in the year 2022.

those related to land tenure, emerged as a prominent topic.

6.3. Research trends for the period 2010-2020

The evolution of topics in this period is depicted in Fig. 15, with the
blue color representing the earlier period and the red color representing
the more recent one. In 2014, key terms such as human rights, property
rights, rangeland, and habitat fragmentation stand out. In 2015,
ecosystem services, stakeholders, reforestation, and developing coun-
tries are prominent. Between 2015 and 2016, terms like land use, land
rights, and agricultural land are introduced. From 2016-2017, the term
REDD+ appears along with specific countries like Canada, Peru,
Ethiopia, and China. Finally, terms such as conservation status and
landscape changes are observed. Notably, a study by Hausner et al.
(2015) explores the relationship between physical landscapes,
ecosystem services, and land use preferences in southern Norway,
highlighting the connection between landscape and land tenure.

In this period (2010-2020), the concern over deforestation related to

14

land tenure is evident in some literature reviews. Such reviews
emphasize that land deforestation is linked to a complex set of socio-
economic and political factors (Robinson et al., 2011), which was
identified in this study as cluster 3.4, Deforestation/America.

6.4. The geographical trends of land tenure studies during the three
periods

The study has identified significant trends by analyzing the main
keywords used in three different periods, as depicted in Fig. 8. This
section aims to examine the changes in the geographical location of
research during each period, investigating how the geographic focus of
land tenure studies changed over time and whether these changes are
related to shifts in content. Table 9 provides a summary of the
geographic keywords used in the analyzed periods.

During the first period analyzed (1950-1999), the research mainly
focused on continents, with a particular emphasis on Africa, followed by
Asia and Latin America. The primary keywords associated with Africa
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Table 8
Main keywords used by the communities detected in the topic in the period

2010-2020.

Cluster
weight
(%)

Cluster ~ Color Main Keywords Topic

3-1 Red Land tenure, land rights, Land reform 27.2
landownership, property
rights, governance approach,
rural area, land reform

Land use change, land use,
forestry, ecosystem service,
conservation, protected area
Agricultural land,
agriculture, sustainability,
climate change, developing
countries, smallholder,
agroforestry, farming system
deforestation, sustainable
development, indigenous
population, forest
management, Mexico, Brazil,
Canada, Colombia
Household, social status,
rural population,
government, socioeconomic
factors, economics,

community

3-2 Green Land use 25

3-3 Blue Agriculture 21.2

3-4 Yellow Deforestation/ 16

America

3-5 Purple Sociology 10.6

general aspects of disease
disease
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during this period were economic and population factors, such as Eco-
nomic Factors, Economics, Socioeconomic Factors, Socioeconomics,
Population, Demographic Factors, Demography, and Population Dy-
namics. For instance, studies conducted during this time examined is-
sues such as changing patterns of population distribution in Zimbabwe
(Zinyama and Whitlow, 1986) and resettlement and land policy in the
context of national development in Zimbabwe (Kinsey, 1982).

Similarly, the main keywords related to Asia during this period were
socioeconomic factors such as Economic Factors, Economics, Socioeco-
nomic Factors, Socioeconomics, and Population. Research on Southeast
Asia predicted that 40% of the population would be urban by the year
2000, raising concerns about urban infrastructure provision, land use
conflicts, and environmental degradation (McGee and Greenberg,
1992). In Latin America, the studies were focused on economic and
socioeconomic factors, including Population, Demographic Factors,
Economic Factors, Socioeconomic Factors, Socioeconomics, and their
effects on environmental degradation issues such as deforestation or soil
erosion (Bilsborrow et al., 1992). Indigenous land tenure and tropical
forest management were also topics of investigation (Davis and Wali,
1994).

During the second period analyzed (2000-2009), researchers
focused on continents, with Africa taking the lead, followed by Asia and
Eurasia. The term "World" was introduced as a new geographical
concept. In Africa, land reform and land rights were the most important
topics, particularly in Sub-Saharan Africa and East Africa. Scholars from
the United States, United Kingdom, and South Africa studied these
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Fig. 13.. Trend of keywords in land tenure publications between 1950-1999.
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Fig. 14. Trend of keywords in land tenure publications between 2000-2009.
Data retrieved from Scopus database in the year 2022.

issues. For Asia and Eurasia, China was the primary focus, with research
centered on land use, land rights, and land reform. Fragmentation of
landholdings was identified as a significant constraint to agricultural
production in China (Tan et al., 2006). Concerns about farm size and
productivity efficiency were raised in relation to the "World" concept
(Helfand and Levine, 2004). Furthermore, the importance of market
mechanisms for forest environmental issues was highlighted (Grieg--
Gran et al., 2005).

In the third period analyzed (2010-2020), researchers focused
mainly on China, with studies centered on property rights, rural areas,
agricultural land, and land rights. One notable analysis examined large-
scale programs designed to solve the national land system sustainability
emergency in China, which had affected over 630 million hectares of
land and over 500 million people since 1998 (Bryan et al., 2018a,
2018b). Investigations continued on land tenure arrangements and
rural-urban migration (Mullan et al., 2011).

Mexico and North America were the second focus, with primary
concerns for environmental issues such as deforestation, forest man-
agement, environmental policy, land use change, biodiversity,

yernurban area

urban development

urban housing
urban area

e
i & urban policy
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2003

2004 2005 2006 2007 2008

environmental protection, and community forestry. Scholars discussed
land tenure and carbon rights as key issues to be considered to ensure
transparent benefit sharing and to determine liabilities for non-
permanence or non-compliance in the context of REDD+ (Reduce
Emissions from Deforestation and forest Degradation) strategies and
projects (Corbera et al., 2011). Africa remained the third most important
geographical term in this period, mainly related to land rights, land-
ownership, property rights, or land administration (Flores et al., 2020).
Studies highlighted the threats that large-scale land deals for biofuel
production posed to local poor people who depended on these assets
(Vermeulen and Cotula, 2010) or how the acquisition of agricultural
land by foreigners could affect water resources, particularly in
sub-Saharan Africa (Woodhouse, 2012). Climate change and deforesta-
tion were also areas of concern (Asare et al., 2013).

To compare the weight of geographical terms, Table 9 calculates the
percentage of the total number of publications in each period. However,
it should be noted that the analysis is based on keywords that index the
manuscripts, and as it is common for a manuscript to have at least five
keywords, these keywords cannot be added together independently.
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Therefore, only similar terms have been added together to make this
geographical analysis, such as Mexico [North America] + Mexico.

Table 9 shows that the term Africa increased from 6.6% in the period
up to 1999-17.3% in the period up to 2009, and then dropped to 2.9% in
the last period. Fig. 9 provides a detailed view of the evolution of this
keyword. The term China was used in 1.7% of the publications in the
first period, rose to 4.6% in the second period, and slightly decreased to
4.1% in the third period, indicating stability since the second period.
Interestingly, the term Europe was present in the first period, albeit with
a low percentage of 1%, had some significance with 3.4% in the second
period, and disappeared in the last period.

When the geographical terms from Table 9 are grouped by conti-
nents, Fig. 16 provides an insightful view. In the first period
(1950-1999), the number of studies conducted on Asian and African
regions was each above 30%. However, in the second period

17

2014

2015

2016 2017

(2000-2009), research on African areas far outnumbered those of Asia.
In the third period (2010-2020), studies related to land tenure in African
areas continue to lead the research. During this period, the number of
publications on Asia, North America, and South and Central America
were quite similar. Notably, there were no land tenure studies for
Europe in the last period.

7. Conclusions

This manuscript examines the literature on land tenure with three
objectives in mind: first, to assess the current state of research and
identify the main areas of focus; second, to evaluate research trends by
period; and third, to identify areas in need of further research.

After analyzing publications related to land tenure, it was found that
they were mainly indexed in the scientific categories of Social Sciences
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Table 9
Main geographical keywords used by period.

Land Use Policy 131 (2023) 106727

Period 1950-1999 Period 2000-2009

Period 2010-2020

Keyword N % Keyword N % Keyword N %
Africa 95 6.6 Africa 234 17.3 China 128 4.1
Asia 66 4.6 Sub-Saharan Africa 187 13.8 Mexico [North America] + Mexico 94 3.0
Latin America 39 2.7 Eurasia 175 12.9 Africa 93 2.9
Africa South of the Sahara 31 2.1 Asia 145 10.7 Ghana 91 2.9
Southern Asia 31 2.1 East Africa 83 6.1 Brazil 77 2.4
Mexico 30 2.1 World 76 5.6 Kenya 76 2.4
Americas 29 2.0 China 62 4.6 Ethiopia 70 2.2
Western Hemisphere 29 2.0 Southeast Asia 60 4.4 United States 69 2.2
India 26 1.8 Eastern Hemisphere 57 4.2 Indonesia 53 1.7
South And Central America 26 1.8 Southern Africa 57 4.2 Australia 51 1.6
Brazil 25 1.7 North America 55 4.1 South Africa 47 1.5
China 24 1.7 West Africa 49 3.6 India 46 1.5
South America 21 1.4 South America 47 3.5 Uganda 44 1.4
Nigeria 20 1.4 Europe 46 3.4 Sub-Saharan Africa 41 1.3
Eastern Africa 18 1.2 United States 44 3.2 Amazonia 40 1.3
Kenya 18 1.2 Far East 41 3.0 Tanzania 40 1.3
Southeast Asia 18 1.2 Brazil 40 3.0 Amazon 34 1.1
Africa. Eastern 17 1.2 Ethiopia 36 2.7 Cameroon 33 1.0
Asia. Southeastern 17 1.2 Mexico+ Mexico [North America] 36 2.7
Australia 17 1.2 South Asia 35 2.6
South Africa 17 1.2 South Africa 34 2.5
Southeastern Asia 17 1.2 Australia 31 2.3
Zimbabwe 17 1.2 Indonesia 26 1.9
Bangladesh 16 1.1 Kenya 26 1.9
Philippines 16 1.1 India 24 1.8
Tanzania 16 1.1 Tanzania 23 1.7
Europe 15 1.0 Ghana 21 1.5
North America 14 1.0 Australasia 20 1.5
Papua New Guinea 14 1.0 Zimbabwe 20 1.5
and Sub-Saharan Africa. The third period had five clusters: Land Reform,
100 w2 | wiinae)  Adsitiara Land Use, Agriculture, Deforestation and America, and Sociology. The
i South and Central . .
9 el JmAmece s, (ot | latest clusters aimed to reform land tenure mechanisms, not only to
80 i resolve conflicts or promote economic development but also to improve
North America; 10 North America; 18 . Py .
7 prih America environmental conditions, promote gender equality, and ensure sus-
Asia; 34 | . . .
60 ‘ e \ tainable agriculture to produce food for the whole society. Furthermore,
" Asia; 36 G the analysis of clusters in the last period identified a subject that has not
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Fig. 16. Percentage of geographic keywords grouped by continents and period.

(33%), Environmental Science (21%), and Agricultural and Biological
Science (14%). The main keywords of these categories, Land Rights and
Land Use, were similar. The most active countries in this field are the
United States, the United Kingdom, and Australia, which has the most
arable land per person in the world. The institutions that research this
subject the most are Wageningen University & Research, University of
Wisconsin-Madison, Norwegian University of Life Sciences, University
of Florida, The Australian National University, University of Twente,
and The University of Queensland.

The study identifies three research periods: the first period, up to
1999, focused on developing countries; from 2000 to 2009, the focus
shifted to Africa, with some attention to Asia; and from 2009 to 2020,
the focus was on land use, specifically agriculture, forestry, and defor-
estation. The analysis of keywords for each period led to the identifi-
cation of research clusters or focus areas. The first period had five
clusters: Developing Countries, Social Issues, Macroeconomy, Demog-
raphy, and Socioeconomics Issues. The second period had nine clusters:
Environment, Sustainable Development, Land Reform, Agriculture and
Africa, South America and China, America and Australia, Europe, Asia,

18

been sufficiently studied, the conservation of native species and tradi-
tional varieties, which is a future line of research.

The main research trends of the first period started with macroeco-
nomic or migration factors and ended with land use and deforestation.
The second period focused on soil awareness and desertification, and
how they affect the population, with ethnic conflicts related to land
tenure being highlighted. The trends for the last period focused on
human rights and habitat fragmentation, ending with ecosystem ser-
vices, stakeholders, and reforestation.

This study provides an overview of research activity in the field of
land tenure over the last 70 years. While there may be objections to this
study, it offers a snapshot of the scientific work carried out in this field. It
is recommended that articles be written to review each of the clusters
found, allowing progress to be made based on existing knowledge.
Finally, this study opens new perspectives for the study of land tenure in
relation to the Sustainable Development Goals (SDGs).
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