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ARTICLE INFO ABSTRACT

Article type: Cadastral systems for agricultural land are considered a fundamental tool for land management
Research Article and sustainable development, as they enhance ownership transparency, reduce legal disputes,

and improve agricultural productivity. However, challenges such as a lack of accurate data,
Received: outdated legislation, and administrative complexities have hindered their full implementation
2025/09/26 in Iran. This study aims to identify key driving forces and analyze potential future scenarios of
Accepted: cadastral systems through a futures studies approach. The research employed the cross-impact
2025/10/14 matrix method using MICMAC software to explore interdependencies among variables. A
pp: mixed-methods design was adopted, combining quantitative and qualitative data through
98- 119 questionnaires, interviews, and field observations. The statistical population included experts

in agriculture, natural resources, geography, and information technology, selected
Keywords: purposefully. Validity of the instruments was ensured using the Delphi method and expert
Agricultural Land; reviews, while reliability was strengthened by carefully choosing specialized respondents. The
Cadastre; findings reveal that the driving forces influencing cadastral systems can be categorized into
Futures Studies; four dimensions: technological, institutional-legal, socio-economic, and environmental.
Key Drivers; Variables such as “ownership transparency,” “institutional coordination,” “advancement of
Land Governance; spatial technologies,” and “investment in digital infrastructure” were identified as having both
Sustainable; high influence and high sensitivity. Accordingly, the successful implementation of cadastral
Development. systems depends on the adoption of innovative technologies, legal reforms, active social

participation, institutional collaboration, and leveraging economic benefits for sustainable
development. The results highlight that cadastral systems are not merely technical tools but
multidimensional governance mechanisms requiring simultaneous attention to technological,
legal, social, institutional, and economic aspects in order to ensure their effectiveness in the
agricultural sector.
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Extended Abstract

Introduction

Agricultural land cadaster, as a fundamental
component of land management, plays a vital
role in clarifying ownership rights, enhancing
agricultural  productivity, and supporting
sustainable development. The absence of
accurate and updated data, outdated regulations,
and a lack of effective cadastral systems are
among the major challenges in this field. These
deficiencies often lead to ownership conflicts,
reduced security of land tenure, and limited
access to credit for farmers. At the same time,
climate change, population pressure, and rapid
urbanization highlight the urgent need for more
efficient cadastral systems. From a socio-
economic perspective, formal land registration
and issuance of ownership certificates can
strengthen farmers’ legal security, foster
investment, improve access to financial
resources, and enhance overall economic well-
being. Nevertheless, high costs, bureaucratic
complexities, and local resistance to new
procedures remain significant obstacles. The
adoption of advanced technologies such as
blockchain and digital platforms could improve
transparency and security in land transactions,
while  encouraging  broader stakeholder
participation. A review of national and
international studies reveals that although
economic, legal, and managerial dimensions of
cadaster have been widely explored, future-
oriented approaches and identification of key
driving forces have received limited attention.
Therefore, the present study seeks to fill this gap
by employing foresight methods and analytical
tools to identify the critical drivers influencing
cadastral implementation, envision potential
future pathways, and propose strategies for
improving land governance and fostering
sustainable agricultural development.

Methodology

This study aims to present a systematic
methodological framework to address the
research questions by carefully defining the
conceptual structure and operationalizing the
key variables. To analyze future scenarios, the
“Cross-Impact ~ Matrix”  method  using
MICMAC software has been employed. This
tool enables an in-depth exploration of
interrelationships  among  variables  and

facilitates the assessment of their mutual
influences, thereby providing insights into the
dynamics shaping the cadastral system. From a
philosophical standpoint, the choice of research
paradigm plays a crucial role. In this study, a
mixed-methods  approach  is  adopted,
integrating both quantitative and qualitative
data to ensure a more comprehensive
understanding of the phenomenon under
investigation. A convergent design is applied,
allowing the simultaneous analysis and
integration of quantitative and qualitative
findings. The research is descriptive-analytical
in nature, aiming to examine the current
situation while uncovering the underlying
causes of challenges in the agricultural cadaster.
The statistical population consists of experts in
agriculture, natural resources, geography, and
information  technology, selected through
purposive sampling. Data collection tools
include questionnaires, interviews, and direct
observation. The validity of the instruments has
been confirmed through the Delphi method and
expert evaluation, while reliability is ensured by
selecting highly qualified respondents. Overall,
this methodological framework provides a
robust and flexible basis for analyzing both
challenges and opportunities in the future of
agricultural land cadaster.

Results and discussion

The findings of this study reveal that the key
driving forces behind the implementation of
agricultural land cadaster can be categorized
into four major groups: technological,
institutional-legal, socio-economic, and
environmental.  From a  technological
perspective, the adoption of advanced tools such
as Geographic Information Systems (GIS),
remote sensing, and blockchain plays a crucial
role in enhancing accuracy and transparency. In
the institutional-legal dimension, updated
regulations, inter-agency coordination, and
reduction of bureaucratic barriers emerge as
critical factors. From the socio-economic
standpoint, land tenure security, farmers’ access
to credit, and mitigation of local conflicts are
particularly significant. Lastly, environmental
considerations, including the protection of
natural resources and sustainable land
management, underscore the urgent need for
effective cadastral systems.
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MICMAC-based analysis indicated that certain
variables, such as “ownership transparency,”
“institutional coordination,” “advancement of
geospatial technologies,” and “investment in
digital infrastructure,” hold both high influence
and strong sensitivity within the system. These
variables were identified as the key drivers
shaping the future of cadaster. The results
further suggest that neglecting these factors
could intensify social conflicts and undermine
the effectiveness of agricultural development
programs. Conversely, targeted investments and
smart policymaking in these domains can pave
the way for efficient land governance and
sustainable agricultural growth.

Conclusion

The findings of this study indicate that the
successful establishment of an agricultural land
cadaster system in Iran depends on five major
clusters of drivers: technological innovation and
digitalization, legal support and conflict
reduction, social participation and public
awareness,  governmental  backing  and
institutional cooperation, and economic benefits
for sustainable development. The cross-impact
matrix analysis revealed that variables such as
geospatial technology accuracy, land ownership
transparency, institutional coordination, and
investment in digital infrastructure hold the
highest influence and sensitivity within the
system. The results suggest that the application
of advanced technologies like GIS, GPS, and
digital platforms can significantly improve the

accuracy and transparency of land registration
while reducing disputes. Strengthening legal
frameworks and ensuring secure land tenure
were also found to be central in building
stakeholder trust and reducing litigation costs.
Moreover, the study highlighted that the success
of cadaster initiatives largely depends on the
active participation of farmers—particularly
women—and local communities.

Equally important is the role of governmental
support and inter-agency cooperation in
expediting implementation and minimizing
bureaucratic complexity. Furthermore,
integrating cadaster with economic and
development policies can enhance agricultural
productivity, stimulate investments, and
improve rural welfare. Overall, the results
underline that cadaster is not merely a technical
tool but a multidimensional system that requires
simultaneous attention to technological, legal,
social, institutional, and economic dimensions
for its sustainable realization.
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