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ABSTRACT

Land tenure security influences several processes relevant to the long-term sustainability of farmland management, including
agricultural land conversion to urban use (ALCU). This phenomenon has been illustrated by several studies, mainly on the scale
of individual countries. However, there is a noticeable lack of global-scale analyses examining how different aspects of land ten-
ure affect ALCU. To address this gap, we have conducted a meta-analysis of 62 studies that provide quantitative insights into the
effects of land tenure variables on ALCU. We used Comprehensive Meta-Analysis (CMA) software to extract data from original
articles, including land tenure type (expressed as land farmed by its owner and land farmed by a tenant), legal status (titled land
and untitled land), cadastral assignment (designated and not-designated agricultural land), and land ownership (private land
and communal land). We have found significant effects of all these aspects of land tenure on ALCU. Land farmed by its owner
was the most substantial factor protecting agricultural land from urbanization, with a 3.42% decrease in ALCU. We also observed
a2.97% decrease in ALCU on titled land, a 2.62% decrease on designated agricultural land, and a 1.85% decrease on land that was
privately owned. The application of findings and implications for policymakers are substantial: (i) efforts to secure land tenure,
especially in underinvested areas, can minimize the degradation of land resources and facilitate better farmland preservation,
(ii) the support of owner-operated farming, land titles, private ownership of land, and designated agricultural land is conducive
to sustainable farmland management, and (iii) the synergic effect of promoting land tenure security should be utilized to protect
agricultural land from conversion to urban uses.

1 | Introduction Given the limited and non-renewable nature of land supply,

intense competition arises between agricultural and non-

Land conversion is defined as a process of change in the char-
acter and use of land that is often irreversible (Busko and
Szafranska 2018; Ustaoglu and Williams 2017). In most re-
ported cases, land is converted from agricultural to urban use
(Soriano et al. 2019), resulting in a global phenomenon that
is on a steep rise due to accelerated economic development
and population growth (Ma et al. 2020; Kirschner et al. 2022).

agricultural sectors for land use. Consequently, agricultural
land conversion becomes prevalent, markedly diminishing
agricultural land availability and threatening food security
(Loehr 2012). Ironically, in many countries, especially those
where agriculture is the main source of income, agricultural
land conversion for urbanization is the prevailing type of land
use change (Alphan 2003; Azadi, Barati, Nazari Nooghabi,
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et al. 2022; Das et al. 2022). As local governments or inves-
tors in developing countries have realized that urban devel-
opment is much more affordable on agricultural land than
on old urban residential land, there is a greater demand for
agricultural land conversion for urbanization (ALCU) (Azadi
et al. 2011). In recent years, ALCU has significantly varied
by region, but global rates are concerning. According to esti-
mates, between 2000 and 2020, ~4%-7% of agricultural land
was converted to urban areas. Asia has one of the highest rates
of ALCU, ranging from 6% to 8%, because of rapid urban ex-
pansion in countries like China and India. Despite rapid ur-
banization, Africa has a lower overall percentage of ALCU,
because of its considerable rural population and inadequate
infrastructure, with conversion rates of 3%-5% for agricul-
tural land. More robust urban planning and land-use laws
have resulted in lower conversion rates in Europe, which are
about 2%. In North America, ~11 million acres of agricultural
land were converted to urban or other non-agricultural uses
between 2001 and 2016, making up 2% of all agricultural land
on average (Spangler et al. 2020). South America (or Latin
America) has mixed rates. In some countries (e.g., Brazil), log-
ging and mining are the primary drivers of agricultural land
conversion, but the overall rate of urbanization is about 3%
(Cabernard et al. 2024; Ritchie and Roser 2024).

Uncontrolled ALCU, driven by high population density
and rapid economic growth (Ho and Lin 2004; Munroe and
Miiller 2007), has serious consequences for agricultural pro-
duction, farmers’ livelihoods, and the availability of eco-
system goods and services generated by agricultural lands.
Rondhi et al. (2018) argued that ALCU is an incentive-driven
process used to convert agricultural land, decreasing agricul-
tural production and threatening food security. According to
Suu (2009), the disruption of farmers' traditional livelihoods
is another significant effect of ALCU. Land conversion has re-
sulted in growing disparity in access to land use rights among
farmer households, and especially in the loss of traditional
livelihoods, as the majority of the taken land is agricultural
land in the densely populated lowland areas near metropoli-
tan centers. At the same time, land tenure security has been
recognized in this context as a vital factor in promoting so-
cial equality, eradicating poverty, developing sustainable ag-
riculture, and preserving natural resources (Azadi, Barati,
Nazari Nooghabi, et al. 2022; Azadi, Burkart, Movahhed
Moghaddam, et al. 2022; Nhamo et al. 2022).

Land tenure security is determined by characteristics of land
use and ownership, such as private/communal land, land
farmed by owner/tenant, titled/untitled land, and designated/
non-designated land. In this study, “private land” refers to land
owned by an entity or individual, while “communal land” refers
to land that is collectively owned or managed by a community
or group of people (Gottlieb and Grobovsek 2019; Lipski 2015).
It should be noted that there is a third type of land ownership,
“public (or state-owned)” land, which is s owned and man-
aged by a government or public authority on behalf of the state
(Wily 2011).

However, as none of the relevant studies were concerned with
state-owned land, this type of ownership does not occur in our
study. Land can be either farmed by its owner (in our study, this

owner can be either private or communal), or by a tenant based
on a lease contract of variable duration. “Titled land” refers to
land with legally recognized ownership documentation, while
“untitled land” lacks formal legal titles. The term “designated
agricultural land” refers to land that has been formally recog-
nized or assigned for agricultural purposes by land-use plan-
ning policies, while “non-designated land” lacks this formal
recognition (Dadashpoor and Ahani 2019; Payne 2001, 2004).

A high level of land tenure security stimulates incentives that
boost investment and effective use of resources, promoting bet-
ter access to land (Deininger and Jin 2006; Bennett et al. 2012),
and provides official recognition that prevents the illegal con-
version of agricultural land for urban purposes (Katusiime and
Schiitt 2020; Wang et al. 2022). Tenure security also defines the
conditions of access to and the use of land resources, including
the rights to use, control, and transfer (Deininger and Jin 2006).
Land property rights contribute to marginalized groups by in-
creasing food security, economic growth, natural resource
management, and agricultural productivity while reducing
socio-economic inequalities (Lawry et al. 2017; Tong et al. 2018;
Zhu et al. 2020). Secured land tenure has, therefore, been shown
to provide support for profitable agriculture that is less envi-
ronmentally destructive and more economically viable (Bahn
et al. 2021; Mishenin et al. 2021).

Several studies (Aguiar et al. 2022; Azadi 2020; Paltasingh
et al. 2022; Searchinger et al. 2018; Verburg et al. 2019) have
examined the relationship between tenurial arrangements and
farm investment and farm efficiency. They have suggested that
in this context, tenure security in terms of the formalization of
land rights, tenancy arrangements, and transparent ownership
status can enhance farm investments. For example, the results
of Paltasingh et al. (2022) showed that determining tenancy
arrangements will lead to enhanced farm investments. Their
results also showed that efficiency is favorably influenced by
ownership status in landholding as a whole, demonstrating
that owner-operators are more effective than partly tenants
and tenants. According to Suchd et al. (2020), land tenure se-
curity is essential for facilitating investments in urban agricul-
ture, especially in regions rapidly becoming more urbanized in
Soweto, South Africa. Secure land tenure contributes to pro-
moting long-term productivity and food security in urban areas
and to increasing farmers' willingness to invest in sustainable
agricultural practices. Conversely, insecure land tenure dis-
courages investment, reducing urban agriculture's ability to
support livelihoods and environmental sustainability. These
results highlight how important it is to incorporate tenure se-
curity into urban land-use policies to balance agricultural sus-
tainability and urban growth. Other studies such as Deininger
and Ali (2008); Abdulai et al. (2011); Ali et al. (2012), and recent
studies such as Byamugisha and Dubosse (2023) in Sub-Saharan
Africa and Vu and Goto (2020) in Vietnam have also confirmed
the beneficial influence of secure land tenure on farm-level in-
vestment decisions. However, infrastructural factors such as
inappropriate or fragmented farm size and labor shortages can
undermine profitability (Olumba et al. 2021; Sdnchez et al. 2022;
Stringer et al. 2020).

Evidence shows that land tenure security can promote farm
investment. This is achieved by enhancing access to capital,
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as secure land tenure allows farmers to leverage their land as
collateral in the credit acquisition process (collateralizable ef-
fect), enhancing the claim for land investment return (assurance
effect), turning the land trade around from inefficient to effi-
cient (transferability effect), and providing more opportunities
for innovation (Bambio and Bouayad Agha 2018). Regarding
economic and social benefits, Byamugisha and Dubosse (2023)
performed a cost-benefit analysis of land tenure security to ex-
amine its transformative potential for agricultural development
and poverty alleviation in sub-Saharan Africa. According to
their study, secure land tenure encourages long-term invest-
ments in sustainable practices and land improvements, which
have significant positive social and economic effects.

Overall, the literature emphasizes the beneficial impact of se-
cure land tenure on investment and socio-economic potential
(Fenske 2011; Lawry et al. 2017). Investment in land can increase
tenure security, but tenure security itself might be strengthened
by land investment, especially for informal land rights (Fabusoro
et al. 2008; Chigbu et al. 2019; Alemu and Tolossa 2022; Ulukan
et al. 2022). Multiple studies (Moor 1996; Fenske 2011) have
shown that investment in land benefits from secured land
tenure. Other findings underline the fact that wealth impacts,
pre-existing tenure institutions, and complementary, holistic
institutions all play a role in how land tenure affects land in-
vestment (Perera et al. 2018; Gounaridis et al. 2019; Malek and
Verburg 2020).

Suu (2009) described a scenario where the land tenure system
has yet to recognize an adequate level of private property in
relation to land, and where ALCU has consequently become
a contentious issue and has frequently disrupted farmers' tra-
ditional livelihoods, forcing them to face insecure livelihood
prospects. Land-related issues in developing countries are eco-
nomically, socially, ecologically, technically, culturally, and
politically multiplex. Thus, multidisciplinary interventions are
necessary (Mdege et al. 2022; Totin et al. 2021) to enhance farm
investment. To sum up, land tenure security is firmly rooted in
cultural and socio-economic aspects, and dealing with it may
necessitate long-term and inclusive approaches.

As shown in Table 1, several review studies have investigated
land tenure security in different aspects, with varying levels
of focus on its relationship to land conversion. For example,
Payne (2001) focused on urban land tenure issues and policy op-
tions by analyzing different types of land tenure (e.g., customary,
private, public, religious) and property rights. In a similar study,
Payne (2004) paid more attention to selected tenure systems such
as registered/unregistered and documented/undocumented
land and placed them in the global context of land and hous-
ing markets. Robinson et al. (2014) performed a meta-analysis
to discover the relationship between tropical deforestation and
land tenure. To better understand the broad linkages between
the form of tenure, security, and forest change, they selected
literature that links land tenure and forest outcomes. In a few
recent review studies, researchers have investigated various as-
pects of land tenure security, such as the impact of urbanization
expansion on agricultural land (Ayele and Tarekegn 2020), reg-
istration and administration of land rights (Valkonen 2021), the
human development approach to land tenure security (Abdillah
et al. 2022), and the nexus of land tenure, food security, gender,

and urbanization (Nchanji et al. 2023). However, there is a re-
search gap in understanding the impacts of land tenure security
variables on ALCU at the global level. Furthermore, the effect of
converting land use from agriculture to urbanization has been
thoroughly studied, but most of the existing literature consists
of case studies with different definitions and approaches that
concentrate on single countries or regions. Despite their value,
these studies have limited generalizability concerning the global
factors influencing ALCU. Moreover, until now, there has been
little investigation into the synthesis of findings through meta-
analyses, which are often restricted to specific forms of tenure
security or geographical contexts. Therefore, to the best of our
knowledge, no study has yet systematically examined the quan-
titative impacts of various facets of land tenure security (such
as ownership type, land titles, and cadastral designation) on
ALCU globally, using a meta-regression approach. This study's
methodological approach is novel, as it uses meta-regression to
aggregate quantitative data from multiple studies and determine
the specific impacts of various land tenure aspects on ALCU. In
addition to offering a global perspective, the study offers policy-
relevant insights that could direct regulatory frameworks and
land use planning efforts to protect agricultural land and min-
imize the negative social and environmental effects of ALCU.

Therefore, to address the research gap and to derive a better
understanding of the links between land tenure security and
agricultural land conversion, this study aimed to (i) make a
critical review of articles that have examined land tenure se-
curity affecting ALCU, (ii) explore the patterns of land tenure
security linked to ALCU, and (iii) provide recommendations for
strengthening global land tenure security in the future.

2 | Methodology

Our study has used a meta-analysis (Vesco et al. 2020; Woodcock
et al. 2014) to synthesize the impacts of land tenure variables
on ALCU on a global scale. Quantitative results are synthesized
to examine the validity of the effects obtained in the original
articles on a larger scale. The effects were estimated through
a meta-regression in which multiple variables interact (Rover
and Friede 2023). Table 2 summarizes the land tenure security
variables used in this meta-regression. Each of the studied land
tenure security variables, that is, Land ownership, Legal status,
Tenure type, and Cadastral assignment, assumed values that re-
flect the dichotomic categories used in the original studies.

2.1 | Data Collection and Inclusion and Exclusion
Criteria

During an initial search (Pigott and Polanin 2020), several data-
bases including Web of Science, ScienceDirect, Springer, Oxford
University Press, ProQuest, and SID were thoroughly investi-
gated to identify original studies. The time scope for the stud-
ies was between the years 2000 and 2023. The main keywords
used to obtain data were “land tenure,” “land tenure security,”
“private land,” “communal land,” “titled land,” “untitled land,”
“land farmed by owner,” “land farmed by tenant,” “designated
agricultural land,” and “agricultural land conversion.” Overall,
4236 original articles were found in the initial search.
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TABLE 2 | Definition of the main land tenure security variables.

Variables Values

Definition

Ownership Private land

Communal land
Legal status Titled land
Untitled land

Tenure type Land farmed by owner

Land farmed by tenant

Cadastral assignment Designated agricultural land

Not-designated agricultural land

Land owned by individuals, families,
corporations, or other private entities

Land owned or managed collectively by a community or group
Land registered in the real estate register
Land not registered in the real estate register

Land farmed by individuals, families, corporations,
or other private entities who own this land

Land farmed by individuals, families, corporations, or other
private entities who rent this land from other subjects

Land designated in the cadastral system for agricultural purposes

Land not designated in the cadastral system
but used for agricultural purposes

The second step was to select articles focusing on the impact
of land tenure security on ALCU in their titles and abstracts,
which resulted in 1252 articles. In the third step, we selected
papers written in English that contained quantitative data on
the land tenure security impacts and its variables (as defined
in Table 2) on ALCU. This step resulted in the selection of 93
journal articles. In the fourth step, the effect sizes were consid-
ered among different aspects of land tenure security on ALCU
in the original articles, to exclude papers that failed to provide
the necessary data to calculate percentage differences. We cal-
culated the percentage differences between land tenure security
variables for all outcome values to obtain uniform effect sizes, as
we go into further detail in the following section. Overall, in this
step, the total number of original articles was narrowed down
to 62. In November 2023, the literature search was completed.

2.2 | Data Processing, Extraction,
and Combination

In this study, ALCU was the dependent variable, and the in-
dependent variables were land ownership, legal status, tenure
type, and cadastral assignment. This meta-analysis focused on
the effect of land tenure security and its variables on ALCU.

Individual studies measured outcome variables in different
units (e.g., yields are measured in tons or kg per acre or ha;
income can be measured in local currency, US dollars, or per-
centage increase). Therefore, to have uniform effect sizes and to
prevent the problem of heterogeneity, which frequently occurs
in meta-analysis studies (Meemken 2020), the percentage differ-
ences between variables were considered as the unit. Percentage
differences have a unique benefit over other standardized effect
size measures in that they can be calculated without consider-
ing variance. This feature is particularly useful when dealing
with studies where variance information is frequently omitted.
Furthermore, percentage differences are favored in this context
due to their simplicity and ease of comprehension (Kliimper and
Qaim 2014). Weights are assigned to individual results based
on the sample size of their respective studies, while cluster cor-
rections are also applied for observations from shared datasets.

This approach allows us to derive the average mean and median
effect sizes. In this study, the median effects are estimated using
quantile regressions.

The variability in the methodologies of the analyzed articles,
which is a significant challenge of meta-analysis studies (Vesco
et al. 2020), was factored into the analysis via several additional
variables such as time, space, type of article, and methodology
applied. Then, the variables were categorized as continuous (i.e.,
time) or dummy (i.e., space, type of article, and methodology ap-
plied). To perform the analysis, a dummy variable was assigned
a value of 1 if it showed the defined variable (e.g., study area);
otherwise, it was assigned a value of 0.

The coefficient of determination, or R2, is a statistical criterion
for determining data accuracy, since it reflects the percentage
of variance in the dependent variable based on the independent
variables defined in the regression model. Using Comprehensive
Meta-Analysis (CMA) software, we extracted the data from orig-
inal articles that analyzed the quantitative impact of land tenure
security on ALCU. Overall, the results presented in the original
articles were summarized using a meta-analysis of statistical
methods, and the mean effects of land tenure security on ALCU
were estimated by integrating the effect sizes from the output of
the collected articles.

3 | Results
3.1 | Descriptive Statistics

The original articles capture different aspects of land tenure,
including ownership, legal status, tenure type, and cadastral
assignment (Table 3). Among the selected articles, most of
the studies focused on land ownership (24 articles). The other
classes of legal status, tenure type, and cadastral assignment
were studied in 16, 14, and 8 articles, respectively.

Figure 1 displays the spatial distribution of the 62 original stud-
ies. Research for the articles was done across 17 different countries
on the continents of Africa, South America, North America, Asia,
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Europe, and Oceania. The largest proportion of the studies—20
articles, or 32.2%—were performed in Asia; the most widely repre-
sented country was China (10 articles, or 16.1%). Four original arti-
cles studied several countries at once, while the rest of the original
articles focused on only one country.

Figure 2 illustrates the temporal trend of the studies. There is
an increasing trend in numbers from old studies to more recent
studies. Between 2000 and 2003, only 2 studies were performed,
and between 2004 and 2007, the number was 8. The largest num-
ber of studies (17 articles; 27.4%) was conducted between 2016

TABLE 3 | Overview of the original articles focusing on land tenure
features.

Land tenure Number of original articles

Ownership 24
Legal status 16
Tenure type 14
Cadastral assignment 8

Source: Study findings.

and 2019. As shown in Figure 2, the number of studies on the
impact of land tenure security on ALCU has increased consider-
ably since 2015, highlighting the increasing focus on this topic.

3.2 | Meta-Regressions

Results of meta-regression in CMA are listed in Table 4 and
Figure 3. The results show that ALCU has been affected by all
studied land tenure variables: land ownership, legal status, ten-
ure type, and cadastral assignment. More specifically, ALCU has
been found to occur significantly less on private land (mean ef-
fect: —1.86, p<0.01), on titled land (mean effect: —2.97, p <0.01),
on land farmed by its owner (mean effect: —3.42, p<0.01), and
on designated agricultural land (mean effect: —2.62, p<0.01).
The opposite parts of land tenure security variable dichotomies,
as mentioned in the original articles, did not have a significant
effect on ALCU. The variables included communal land (mean
effect: 1.92), untitled land (mean effect: 7.96), land farmed by
tenants (mean effect: 2.64), and not-designated agricultural
land (mean effect: 4.47). The highly significant impacts of land
tenure variables on ALCU, illustrated in Figure 3, are the most
relevant results of this study.
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FIGURE1 | The spatial distribution in different continents Source: Study findings.
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FIGURE2 | The temporal trend of the studies Source: Study findings.
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TABLE 4 | Results of meta-regression in CMA.

Land use impacts

ALCU

Variable Values Mean effect Median effect Standard error
Ownership Private land —1.86%** —1.96%** 0.25
Communal land 1.92 2.05 1.62
Legal status Titled land —2.97%** —3.20%** 4.92
Untitled land 7.96 7.10 0.40
Tenure type Land farmed by owner —3.42%* —3.22%* 1.83
Land farmed by tenant 2.64 2.27 1.89
Cadastral assignment Designated agricultural land —2.62%%* —2.66%** 0.52
Not-designated agricultural land 4.47 3.20 3.20
Time Year of data collection 0.35 0.20 0.76
Space Africa -1.39 —-0.14 1.41
South America 4.16%* 3.14%* 1.94
North America 3.25 211 2.01
Asia 1.46 0.32 1.09
Europe -0.80 -0.21 1.42
Oceania -0.71 —0.06 2.06

Note: ** and *** indicate p <0.05 and p <0.01, respectively. The results of CMA evaluated the following results for other additional variables: article type: 0.89%—
Methods to cope with heterogeneity: —2.24%. R? is 72%, which shows the ratio of the variance of the impacts that were explained by including additional variables in

meta-regressions.
Source: Study findings.

Considering the temporal patterns, with a 1-year increase in
data collection time, the conversion of agricultural land to
urban use increased by ~0.3%. Focusing on different conti-
nents, the levels of ALCU were significantly higher in studies
conducted in South America (mean: 4.2, p<0.05). In North
America and Asia, the ALCU levels tended to be above aver-
age (mean effect: 3.25 and 1.46, respectively, not significant),
while in Africa, Europe, and Oceania, ALCU occurred less
frequently (mean effect: —1.39, —0.80, and —0.71, respectively,
not significant).

4 | Discussion

To assess the impacts of land tenure and its variables on
ALCU, the present study applied a meta-analysis of 62 studies
published between 2000 and 2023. The study aimed to fill a
research gap in the understanding of the principles underlying
the effect of land tenure variables on ALCU, particularly at
the global level.

4.1 | The Effect of Land Tenure Security Variables
on ALCU

The findings of our study show that all studied land tenure se-
curity variables, that is, Land ownership, Legal status, Tenure
type, and cadastral assignment, have significant effects on

ALCU. Specifically, mean ALCU decreased by 3.42% on land
farmed by its owner, by 2.97% on titled land, by 2.62% on desig-
nated agricultural land, and by 1.86% on private land, compared
with the overall sample. While this is the first study to make a
comprehensive assessment of the effects of multiple land tenure
security variables on ALCU, its results are in line with studies
focusing on the impact of these variables on the sustainability of
farming and land management. Where farming systems lack en-
vironmental, social, or economic sustainability, the likelihood
of farmland abandonment and its conversion to other uses in-
creases (Movahedi et al. 2021). A systematic review by Higgins
et al. (2018) on rural land tenure security showed its significant
impacts on environmental conservation, agricultural productiv-
ity, and socio-economic outcomes. Similar to our findings, their
results demonstrated that increased tenure security encourages
owner-operated farming to invest in long-term improvements.
However, their review also emphasized how differences in pol-
icy implementation and sociopolitical contexts lead to dispari-
ties in benefits.

Several studies have confirmed the benefits of land being
farmed by its owners (also referred to as owner-operated farm-
ing), as opposed to land being farmed by tenants. For example,
Sklenicka et al. (2015) found that farming owners adopted soil
conservation measures to a significantly higher degree than
farming tenants. Potthoff and Dramstad (2023) note that renting
farmland can lead to less sustainable decisions, and they recom-
mend land reallocation. The benefits of owner-operated farming
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FIGURE 3 | The impacts of land tenure variables on ALCU in the mean with standard deviations. Source: Study findings. ** and *** indicate

p<0.05 and p<0.01, respectively.

to sustainable land management are consistently confirmed by
studies from different countries with various natural conditions
and legal and political environments (Hu 1997; Praneetvatakul
et al. 2001). In this respect, our study has contributed to a body
of literature supporting the introduction of policy and fiscal
measures to promote owner-operated farming to facilitate the
sustainable management of land and other vital resources.

Similarly, farming on titled land has been illustrated to lead
to more sustainable land use than farming on untitled land
(Mutangadura 2007; Tatsvarei et al. 2018). Charoenratana and
Shinohara (2018) demonstrate that farmers' livelihoods and,
therefore, the social and economic sustainability of farming de-
pend on whether and how their farmland is titled. Their results
showed that plots, where farmers have formal land titles, are cul-
tivated more intensively and have higher productivity than plots
without titles. Wannasai and Shrestha’s (2008) findings revealed
that the reduction in the likelihood of land conversion to non-
agricultural uses is linked to households with titled land being
more likely to invest in sustainable land management practices
in the Prasae Watershed, Thailand. To achieve sustainable land
use outcomes, the study highlighted the importance of tailored
land policies that address both tenure security and household
dynamics. Improving farmers' access to land, better recognition
of customary land rights, and more effective protection of land
without recognized claims could be helpful to policy responses.
Byamugisha and Dubosse (2023) demonstrate the institutional
and financial difficulties in putting tenure security reforms
into practice, especially in areas with fragmented governance
systems. These results imply that improving tenure security is
crucial for tackling broader development issues and promoting
economic resilience.

As confirmed by several studies (Besley et al. 2016; Szuma 2016),
due to market dynamics, regulatory protections, land use poli-
cies, and community engagement aimed at preserving agricul-
tural resources and landscapes, designated agricultural land
generally experiences lower conversion rates to urban uses than
non-designated agricultural land.

Discussing the lower susceptibility of private agricultural land
to conversion to urban areas, given the fact that private land is
typically owned and managed by individuals or organizations
with the power to decide how it will be used and developed,
Lipski (2015) stated that private agricultural land can satisfy
farmers' demand for land plots and interest in investing in their
farms. In this sense, Nguyen et al. (2016) indicated that in coun-
tries with private agricultural land ownership, land conversion
occurs through agreements between local governments and in-
vestors, or it takes place voluntarily, aligned with landowners'
preferences. However, in such land ownership regimes, devel-
opment permits and land use planning policies can play a sig-
nificant role in determining the possibility of converting private
farmland to urban areas.

The case studies indicate that most of the studied spatiotem-
poral variables did not have a significant effect on ALCU,
apart from the higher occurrence of ALCU in South America
(4.16%). According to Silva and Vergara-Perucich (2021) eco-
nomic, socio-demographic, cultural, and political forces define
the primary causes of ALCU in Latin America. In the case of
Santiago de Chile, the determinants are context-based, such
as enhancements in regional connectivity, deficiencies in agri-
cultural land use planning and regulations, and uncertainties
regarding the consequences of urban development. Pauchard
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and Barbosa (2013) illustrate the abandonment of poor soils, low
levels of governance, and limited information on urban devel-
opment strategies as the main contributors to ALCU in South
America.

4.2 | Methods and Challenges in Increasing
Land Tenure Security

There are two main approaches that can be utilized in efforts
to increase land tenure security and thereby limit ALCU. First,
efficient land use and planning policies can greatly contrib-
ute to a higher level of land tenure security. For example, land
consolidation plans, which aim to reallocate farmland within
a cadastre or similar land-management unit, can often con-
tribute to an increase in owner-operated farming in the area,
as they create plots of land that are more viable for this type of
farming (Zhang and Ye 2024). However, it is important to note
that while in many parts of the world, land consolidation effi-
ciently combats land tenure insecurity and land degradation
(Jirgenson 2016; Li et al. 2015) land consolidation methods
employed in other countries can contribute to deterioration in
livelihoods and environmental conditions (Asiama et al. 2017,
Wang and Li 2019). Similarly, efficient cadastre systems are
key to providing and preserving safe titles to farmland (Fisher
and Whittal 2020). However, in some cases, especially in de-
veloping economies, cadastral systems have been recorded to
facilitate higher inequality in the distribution of land resources
(Kapstein 2018). Analogically, spatial planning has been noted
to be an effective method for securing farmland designation
(Chen et al. 2021) and a method facilitating faster conversion of
farmland to non-agricultural uses (Xu et al. 2015). To be effec-
tive in increasing land tenure security and preventing ALCU,
planning policies have to be informed by high-quality research,
and, equally importantly, they need to be inclusive and based
on democratic planning principles, as defined, for example, by
Bruns and Hennecke (2022).

Second, while the long-term benefits of increasing land ten-
ure security and preventing ALCU are often well understood,
short-term economic interests may prevail (e.g., Fraser 2004).
Therefore, a well-balanced system of economic incentives, both
positive and negative, can significantly contribute to the long-
term sustainability of land-use systems by supporting owner-
operated farming, land titles, private ownership of land, and
agricultural land designation.

5 | Conclusion

The results of this study show that land tenure security can be
effective in preventing undesirable changes in land use in all
parts of the world and the associated harmful impacts on farm-
ing communities and the environment. Land tenure security
should, therefore, be preserved and promoted by land use and
planning policies, as well as by economic incentives. Regulatory
protection should include accessible land titling programs, sim-
plified land registration procedures, and frameworks legally
prioritizing agricultural use in specific regions. However, as
mentioned earlier, fragmented regulatory frameworks and lim-
ited institutional capacity may compromise efforts to secure

land tenure. To address this, there should be a central coordi-
nating body to simplify communications and capacity-building
efforts to enforce tenure regulations.

The main implications of our results for land use policymaking
and other regulatory activities can be summed up in the follow-
ing three points:

1. Land tenure security plays a significant role in preserving
agricultural land and its functions. Therefore, ensuring
this security in present and future land use systems is one
of the most critical tasks of land use policy. Especially in
underinvested areas, preserving and enhancing land ten-
ure security is vital in reducing the degradation of land
resources. Therefore, directly involving local communities
in land governance is necessary in such areas to promote
tenure security through community engagement. Also, to
ensure policies consistent with local practices and require-
ments, it is necessary to include community-led resource
management programs, participatory land mapping,
and regular consultations in land use policy programs.
However, in underinvested areas, financial limitations
usually make it impossible to implement and enforce land
tenure security policies. To tackle this, there is a need for
resource allocation and external financial support in main-
taining effective land tenure measures.

2. Each of the four land tenure security variables examined
in this study has the potential to reduce the level of ALCU
significantly. Land use policies need to focus on promoting
owner-operated farming, land titles, private ownership of
land, and agricultural land designation as practices condu-
cive to the preservation of agricultural land and the pre-
vention of detrimental social and environmental effects
associated with ALCU. Our results also emphasize the
prominent role of owner-operated farming as the most sub-
stantial factor preventing ALCU.

3. The findings of this study add a new aspect to the body of
literature discussing the role of land tenure security and
its various forms in ensuring the economic, social, and en-
vironmental sustainability of farmland management. In
accordance with the results of our study, owner-operated
farming, land titles, private ownership of land, and desig-
nated agricultural land have been found to significantly
promote the sustainability of farming systems.

Overall, our study contributes to the understanding of the im-
pacts of land tenure security on ALCU at the global level by ap-
plying a robust literature review and meta-regression method.
However, better knowledge of land tenure security variables
and their impacts may not lead to better protection of agricul-
tural land from conversion to urban uses due to barriers such as
a lack of institutional support and limited financial resources.
We therefore suggest that future research should look into the
extent and the consequences of land degradation resulting from
agricultural land conversion, and also into ways of mitigating
land degradation using land tenure security strategies. Future
research should also investigate the allocation and utilization of
financial resources in this field, and the effectiveness of existing
institutional frameworks and policies addressing land tenure
security.
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