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Abstract

Purpose: The aim of the study was to assess
the influence of land use changes on
biodiversity ~ conservation in  coastal
ecosystems.

Methodology: This study adopted a desk
methodology. A desk study research design is
commonly known as secondary data
collection. This is basically collecting data
from existing resources preferably because of
its low cost advantage as compared to a field
research. Our current study looked into
already published studies and reports as the
data was easily accessed through online
journals and libraries.

Findings: Land use changes significantly
impact biodiversity conservation in coastal
ecosystems, according to recent studies. The
conversion of natural habitats such as
mangroves, salt marshes, and coastal forests
into urban, agricultural, or industrial areas
leads to habitat loss and fragmentation, which
directly threatens the survival of many
species. These changes disrupt ecological
processes, such as nutrient cycling and
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sediment deposition, which are crucial for
maintaining the health of coastal ecosystems.
Furthermore, altered land use patterns often
result in increased pollution, sedimentation,
and habitat degradation, further exacerbating
the decline of biodiversity.

Implications to Theory, Practice and
Policy: Meta-population theory, resilience
theory and ecosystem services framework
may be used to anchor future studies on
assessing the influence of land use changes
on biodiversity conservation in coastal
ecosystems. Implement ecosystem-based
management approaches that consider the
interconnectedness of ecological processes
and human activities in coastal areas.
Advocate for the implementation of spatial
planning measures, such as marine spatial
planning and coastal zoning, to guide land
use decisions and minimize conflicts between
conservation and development objectives.
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INTRODUCTION

Biodiversity indices encompass various measures to assess the richness and abundance of species
within an ecosystem. Species richness, a fundamental index, indicates the number of different
species present in a particular area. Population abundance refers to the total number of individuals
of a species within a given area. In developed economies like the United States, there has been a
concerning trend of declining biodiversity. For instance, a study by Gibbons et al. (2016) reported
that in the United States, species richness is decreasing due to habitat destruction and
fragmentation, pollution, and invasive species. Another example can be seen in Japan, where
population abundance of various native species such as Japanese macaques (Macaca fuscata) has
been declining due to habitat loss and human-wildlife conflicts (Furuichi et al., 2019).

In developing economies like India, biodiversity faces significant threats. Despite efforts to
conserve biodiversity, species richness continues to decline. For example, in the Western Ghats
region of India, a hotspot for biodiversity, deforestation and habitat degradation have led to a
decrease in species richness and population abundance (Daniels & Joshi, 2018). Similarly, in
Brazil, home to the Amazon rainforest, biodiversity is under threat from deforestation for
agriculture and urbanization, leading to a decline in both species richness and population
abundance (Laurance et al., 2020). In sub-Saharan economies like Kenya, biodiversity faces
similar challenges. For instance, the population abundance of African elephants (Loxodonta
africana) has been declining due to poaching and habitat loss (Okello et al., 2021). Additionally,
species richness in Kenyan savannas is threatened by land conversion for agriculture and
settlement (Oindo et al., 2022).

In developing economies such as India, biodiversity faces multifaceted challenges. Despite
concerted efforts to conserve biodiversity, species richness continues to decline due to various
anthropogenic pressures. For instance, in the Western Ghats region of India, a biodiversity hotspot,
deforestation, habitat degradation, and agricultural expansion threaten the diversity of plant and
animal species (Ramesh et al., 2020). Additionally, pollution from industrial activities and
urbanization further exacerbates the degradation of ecosystems, leading to declines in population
abundance across various taxa (Nagendra et al., 2018). In Brazil, a developing economy known
for its rich biodiversity, the Amazon rainforest faces extensive deforestation for logging,
agriculture, and infrastructure development, resulting in widespread habitat loss and
fragmentation, thereby impacting both species richness and population abundance (Laurance et
al., 2020).

Similarly, in sub-Saharan economies like Kenya, biodiversity faces significant threats stemming
from human activities and environmental degradation. Poaching, particularly of iconic species like
elephants and rhinos, remains a persistent challenge, leading to declines in population abundance
and disrupting ecosystem dynamics (Ogutu et al., 2021). Moreover, habitat loss and fragmentation
due to land conversion for agriculture, urbanization, and infrastructure development pose
significant threats to biodiversity, particularly in savanna ecosystems (Odadi et al., 2020). These
combined pressures underscore the urgent need for enhanced conservation efforts and sustainable
land management practices to mitigate further biodiversity loss in developing economies.

In developing economies, the challenges to biodiversity conservation are intricate and often
exacerbated by socio-economic factors. In India, for example, rapid urbanization and
industrialization contribute to habitat destruction and fragmentation, threatening species richness
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and population abundance (Das et al., 2019). Furthermore, unsustainable agricultural practices and
overexploitation of natural resources further exacerbate the pressures on biodiversity
(Ranganathan et al., 2018). In Brazil, despite efforts to curb deforestation, the expansion of
agriculture and infrastructure continues to encroach upon vital habitats, leading to biodiversity loss
and compromising ecosystem services (Azevedo et al., 2021).

In sub-Saharan economies such as Kenya, biodiversity conservation efforts are hindered by various
socio-economic challenges, including poverty, political instability, and inadequate infrastructure
(Mittermeier et al., 2019). These factors contribute to unsustainable land use practices, illegal
wildlife trade, and inadequate enforcement of conservation policies, leading to declines in both
species richness and population abundance (Ogada et al., 2016). Moreover, climate change
exacerbates these challenges, altering habitats and disrupting ecological processes, further
threatening biodiversity (Mugo et al., 2021). Addressing these complex issues requires integrated
approaches that prioritize biodiversity conservation while addressing socio-economic
development needs.

In South Africa, a sub-Saharan economy with rich biodiversity, conservation efforts are challenged
by a range of factors, including habitat loss, poaching, and human-wildlife conflict. The country
is renowned for its diverse array of species, yet many are threatened due to ongoing pressures. For
example, rhinoceros populations have been decimated by poaching for their horns, despite
conservation efforts and anti-poaching measures (Hitchins et al., 2020). Additionally, habitat loss
and fragmentation, driven by urbanization, agriculture, and mining activities, continue to threaten
the survival of numerous species, including iconic ones like lions and elephants (O'Connor et al.,
2019). The challenge for South Africa lies in balancing economic development with conservation
priorities to ensure the long-term sustainability of its biodiversity.

In Indonesia, a developing economy with vast tropical forests, biodiversity faces significant threats
from deforestation, illegal logging, and palm oil plantation expansion. These activities result in
habitat destruction and fragmentation, leading to declines in species richness and population
abundance (Koh & Wilcove, 2018). Endemic species such as orangutans and Sumatran tigers are
particularly vulnerable to these threats, with many facing the risk of extinction (Meijaard et al.,
2020). Moreover, inadequate enforcement of environmental regulations and weak governance
exacerbate the challenges of biodiversity conservation in Indonesia (Carlson et al., 2018).
Addressing these issues requires concerted efforts from both the government and civil society to
promote sustainable land management practices and biodiversity conservation.

In Nigeria, another sub-Saharan economy, biodiversity faces significant threats due to various
anthropogenic activities and environmental challenges. Rapid urbanization, industrialization, and
agricultural expansion contribute to habitat loss and fragmentation, leading to declines in species
richness and population abundance (Isioma et al., 2019). Furthermore, unsustainable exploitation
of natural resources, such as logging and overfishing, exacerbates the degradation of ecosystems
and threatens the survival of numerous species (Ogbonna et al., 2020). Despite efforts to establish
protected areas and conservation initiatives, inadequate enforcement of regulations and weak
governance hinder effective biodiversity conservation in Nigeria (Olajide & Olajide, 2018).
Addressing these challenges requires improved governance, community engagement, and
sustainable development strategies to ensure the preservation of Nigeria's rich biodiversity.

https://doi.org/10.47672/ajes.1924 14 Akinyi, (2024)


http://www.ajpojournals.org/

American Journal of Environment Studies A J P @

ISSN 4520-4738 (Online)
Vol.7, Issue 2, pp 12 - 24, 2024 www.ajpojournals.org

In Malaysia, a developing economy with diverse ecosystems, biodiversity faces similar threats
from deforestation, habitat degradation, and wildlife trafficking. Rapid expansion of oil palm
plantations and logging activities contribute to extensive habitat loss, particularly in ecologically
sensitive areas such as rainforests and mangroves (Foster et al., 2020). This habitat destruction
poses a significant threat to endemic species such as the Malayan tiger and orangutan, pushing
them closer to extinction (Ancrenaz et al., 2020). Additionally, illegal wildlife trade remains a
persistent issue, with Malaysia serving as a transit hub for trafficking endangered species
(Shepherd et al., 2019). Strengthening law enforcement, promoting sustainable land use practices,
and engaging local communities are essential for conserving Malaysia's biodiversity and ensuring
the long-term viability of its ecosystems.

Land use changes, encompassing urbanization, deforestation, agricultural expansion, and
infrastructure development, significantly impact biodiversity. Urbanization leads to habitat loss
and fragmentation, resulting in declines in species richness and alterations in community
composition (McDonald et al., 2020). Similarly, deforestation for agricultural expansion disrupts
ecosystems, leading to habitat loss for many species and reducing overall biodiversity (Ewers et
al., 2019). Agricultural expansion, particularly monoculture farming, can further exacerbate these
effects by simplifying landscapes and reducing habitat heterogeneity, negatively impacting both
species richness and population abundance (Tscharntke et al., 2012). Additionally, infrastructure
development such as roads and dams can fragment habitats, isolating populations and reducing
genetic diversity within species (Laurance et al., 2018).

Problem Statement

The rapid and often unregulated land use changes in coastal ecosystems, driven by urbanization,
agricultural expansion, and infrastructure development, pose significant threats to biodiversity
conservation. These changes lead to habitat loss, fragmentation, and degradation, which negatively
impact the abundance and distribution of species, thereby undermining efforts to conserve coastal
biodiversity (Giri et al., 2021; Guo et al., 2020). Furthermore, the unique characteristics of coastal
ecosystems, such as their high biodiversity and sensitivity to environmental changes, make them
particularly vulnerable to the adverse effects of land use changes (Giri et al., 2021). Despite
recognition of the importance of coastal ecosystems for biodiversity conservation and ecosystem
services, the extent and magnitude of their degradation due to land use changes remain poorly
understood, hindering effective conservation strategies (Guo et al., 2020). Thus, there is an urgent
need for research to assess the impact of land use changes on coastal biodiversity and to develop
adaptive management approaches to mitigate these threats and promote sustainable coastal
development.

Theoretical Framework
Meta-Population Theory

Originated by Richard Levins and Robert MacArthur in the 1960s, metapopulation theory
emphasizes the dynamics of interconnected populations within fragmented habitats. In the context
of coastal ecosystems, this theory is relevant as it helps understand how land use changes, such as
habitat fragmentation due to urbanization or agricultural expansion, affect the persistence and
viability of species populations across a network of habitat patches (Hanski, 2018). By studying
metapopulation dynamics, researchers can assess the resilience of coastal species to habitat loss
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and fragmentation, informing conservation strategies to maintain population connectivity and
enhance biodiversity conservation in fragmented coastal landscapes.

Resilience Theory

Developed by C.S. Holling and others in the 1970s, resilience theory focuses on the capacity of
ecosystems to absorb disturbances and maintain their structure and function. In coastal ecosystems
subject to land use changes, resilience theory provides insights into how these ecosystems respond
to external pressures and recover from perturbations (Walker et al., 2018). Understanding the
resilience of coastal ecosystems to land use changes is crucial for designing adaptive management
strategies that enhance ecosystem stability and promote biodiversity conservation in the face of
ongoing environmental changes.

Ecosystem Services Framework

Originating from the Millennium Ecosystem Assessment in 2005, the ecosystem services
framework emphasizes the benefits that ecosystems provide to human well-being. In the context
of coastal ecosystems and land use changes, this framework highlights the importance of
preserving biodiversity for the delivery of essential ecosystem services such as coastal protection,
fisheries support, and carbon sequestration (Costanza et al., 2017). By quantifying and valuing
these ecosystem services, researchers can assess the trade-offs and synergies between different
land uses and biodiversity conservation efforts, informing decision-making processes to achieve
sustainable coastal management.

Empirical Review

Jones et al. (2017) embarked the intricate relationship between land use changes and biodiversity
conservation in coastal ecosystems was examined with meticulous detail. The overarching purpose
of this study was to delve into the multifaceted impacts of urbanization on species richness and
habitat fragmentation along coastal regions. Employing a combination of rigorous field surveys
and sophisticated GIS analysis techniques, the researchers meticulously quantified alterations in
land cover and their subsequent ramifications on biodiversity indicators. The findings of this
investigation shed light on a sobering reality: a discernible negative correlation between urban
development and biodiversity was uncovered, underlining the stark consequences of habitat loss
and fragmentation within coastal ecosystems. In response to these findings, Jones et al. (2017)
offered a suite of recommendations aimed at ameliorating the adverse effects of urbanization on
biodiversity conservation. Among these recommendations were calls for the implementation of
proactive conservation strategies, such as habitat restoration initiatives and the integration of green
infrastructure planning into coastal urban development schemes. This seminal study not only
enriches our understanding of the intricate interplay between human activities and coastal
biodiversity but also offers actionable insights crucial for the formulation of effective conservation
policies and management practices.

Smith et al. (2016) embarked on an ambitious empirical endeavor with the aim of unraveling the
complex nexus between agricultural land use changes and biodiversity conservation within coastal
ecosystems. The primary objective of their study was to elucidate the ramifications of agricultural
expansion on species diversity and the provisioning of ecosystem services along coastal regions.
Employing a synergistic blend of field surveys, remote sensing techniques, and advanced statistical
analyses, the researchers meticulously quantified the ecological impacts of intensified agricultural
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practices on coastal biodiversity hotspots. Through their rigorous investigations, Smith et al.
(2016) unearthed a disconcerting trend: the relentless march of agricultural expansion along
coastal areas has precipitated a palpable decline in biodiversity, accompanied by a concomitant
erosion of vital ecosystem services. In light of these findings, the study proffered a series of
pragmatic recommendations aimed at fostering sustainable agricultural practices and fortifying the
establishment of protected areas to safeguard coastal biodiversity. By shedding light on the
intricate dynamics between agricultural land use changes and biodiversity conservation, Smith et
al. (2016) have rendered an invaluable contribution to the ongoing discourse surrounding the
sustainable management of coastal ecosystems.

Chen et al. (2018) investigated the transformative influence of coastal tourism development on
biodiversity conservation within fragile coastal ecosystems. With the overarching objective of
comprehensively assessing the ecological impacts of burgeoning tourism activities, the study
sought to elucidate the intricate interplay between coastal tourism expansion and biodiversity
dynamics. Employing a multifaceted research approach that encompassed ecological surveys,
socio-economic data analysis, and stakeholder consultations, the researchers meticulously
evaluated the multifarious effects of tourism development on coastal biodiversity hotspots. Their
empirical findings painted a sobering picture: rampant tourism expansion has engendered a myriad
of ecological perturbations, including habitat degradation, biodiversity loss, and ecosystem
destabilization. In response to these alarming revelations, Chen et al. (2018) advocated for the
implementation of holistic conservation strategies, such as the promotion of sustainable tourism
practices and the establishment of robust marine protected areas. By offering pragmatic
recommendations grounded in empirical evidence, this seminal study serves as a clarion call for
the adoption of proactive measures aimed at reconciling the imperatives of coastal tourism
development with the imperative of biodiversity conservation.

Wang et al. (2019) embarked on a pioneering empirical inquiry into the ecological ramifications
of aquaculture expansion on biodiversity conservation within coastal ecosystems. Motivated by
the imperative to comprehensively evaluate the ecological repercussions of burgeoning
aquaculture activities, the study sought to elucidate the intricate nexus between aquaculture
expansion and biodiversity dynamics along coastal regions. Employing a sophisticated research
framework that encompassed field surveys, GIS analysis, and ecological modeling techniques, the
researchers meticulously quantified the ecological footprint of aquaculture operations on coastal
habitats and species diversity. Their empirical findings unveiled a troubling reality: the unchecked
proliferation of aquaculture facilities has precipitated widespread habitat alteration, pollution, and
biodiversity loss within coastal ecosystems. In response to these pressing ecological concerns,
Wang et al. (2019) advocated for the adoption of integrated coastal zone management strategies
and the implementation of eco-friendly aquaculture practices to mitigate the adverse impacts on
coastal biodiversity. By offering actionable recommendations grounded in empirical evidence, this
seminal study underscores the urgent need for concerted efforts aimed at reconciling the
imperatives of aquaculture expansion with the imperative of biodiversity conservation.

Hsu et al. (2020) embarked on the transformative influence of industrial development on
biodiversity conservation within coastal ecosystems. With the overarching objective of
comprehensively assessing the ecological ramifications of burgeoning industrial activities, the
study sought to elucidate the intricate interplay between industrialization and biodiversity
dynamics along coastal regions. Employing a multidisciplinary research approach that
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encompassed ecological surveys, environmental monitoring, and spatial analysis techniques, the
researchers meticulously evaluated the multifarious effects of industrial development on coastal
biodiversity hotspots. Their empirical findings revealed a disconcerting trend: the relentless march
of industrialization has precipitated widespread habitat loss, pollution, and ecosystem degradation
within coastal ecosystems. In response to these alarming revelations, Hsu et al. (2020) advocated
for the implementation of stringent environmental regulations, the adoption of eco-industrial
practices, and the restoration of degraded habitats to mitigate the adverse impacts on coastal
biodiversity. By offering pragmatic recommendations grounded in empirical evidence, this
seminal study serves as a clarion call for concerted action aimed at reconciling the imperatives of
industrial development with the imperative of biodiversity conservation.

Liu et al. (2017) embarked on an ambitious empirical inquiry into the transformative influence of
coastal infrastructure development on biodiversity conservation within fragile coastal ecosystems.
With the overarching objective of comprehensively assessing the ecological ramifications of
burgeoning infrastructure projects, such as ports and coastal roads, the study sought to elucidate
the intricate interplay between infrastructure development and biodiversity dynamics along coastal
regions. Employing a multidisciplinary research approach that encompassed field surveys, remote
sensing techniques, and ecological modeling, the researchers meticulously evaluated the
multifarious effects of infrastructure development on coastal biodiversity hotspots. Their empirical
findings unveiled a troubling reality: the unchecked proliferation of infrastructure projects has
precipitated widespread habitat loss, fragmentation, and disturbance within coastal ecosystems. In
response to these pressing ecological concerns, Liu et al. (2017) advocated for the incorporation
of ecological considerations into infrastructure planning processes and the adoption of nature-
based solutions to mitigate the adverse impacts on coastal biodiversity. By offering actionable
recommendations grounded in empirical evidence, this seminal study underscores the urgent need
for concerted efforts aimed at reconciling the imperatives of infrastructure development with the
imperative of biodiversity conservation.

Zhang, et al., (2018) embarked on a pioneering empirical inquiry into the ecological ramifications
of land reclamation on biodiversity conservation within coastal ecosystems. Motivated by the
imperative to comprehensively evaluate the ecological repercussions of burgeoning land
reclamation activities, the study sought to elucidate the intricate nexus between land reclamation
and biodiversity dynamics along coastal regions. Employing a sophisticated research framework
that encompassed satellite imagery analysis, ecological surveys, and statistical modeling
techniques, the researchers meticulously quantified the ecological footprint of land reclamation on
coastal habitats and species diversity. Their empirical findings unveiled a troubling reality: the
unchecked proliferation of land reclamation projects has precipitated widespread habitat loss,
fragmentation, and degradation within coastal ecosystems. In response to these pressing ecological
concerns, Zhang et al. (2018) advocated for the implementation of stringent regulations on land
reclamation activities.

METHODOLOGY

This study adopted a desk methodology. A desk study research design is commonly known as
secondary data collection. This is basically collecting data from existing resources preferably
because of its low cost advantage as compared to a field research. Our current study looked into
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already published studies and reports as the data was easily accessed through online journals and
libraries.

RESULTS

Conceptual Research Gap: Despite individual studies examining specific human activities'
impacts on coastal biodiversity, there is a lack of comprehensive integration of findings across
different studies to understand cumulative and interactive effects. For instance, while Jones et al.
(2017) focus on urbanization and its effects, Smith et al. (2016) investigate agricultural expansion.
Yet, there is a gap in understanding how these activities collectively influence coastal biodiversity.

Contextual Research Gap: Coastal ecosystems exhibit significant heterogeneity in biodiversity,
ecological processes, and socio-economic contexts across regions. Despite this, existing studies
often overlook regional variations in ecosystem responses. Future research should address this gap
by considering specific regional contexts, as suggested by Chen et al. (2018) in their examination
of tourism development impacts.

Geographical Research Gap: While empirical studies shed light on the impacts of human
activities on coastal biodiversity, there is a lack of explicit geographical references, making it
challenging to understand regional-specific dynamics. Future research should focus on specific
geographical regions or hotspots, as advocated by Zhang et al. (2018) in their study on land
reclamation impacts, to enable targeted conservation efforts and policy interventions.

CONCLUSION AND RECOMMENDATION
Conclusion

In conclusion, the empirical studies on the influence of land use changes on biodiversity
conservation in coastal ecosystems underscore the critical importance of understanding the
intricate interplay between human activities and natural systems. These studies have elucidated the
multifaceted impacts of various land use practices, including urbanization, agriculture, tourism,
aquaculture, industrialization, infrastructure development, and land reclamation, on coastal
biodiversity. Collectively, the findings highlight the pervasive and often detrimental effects of
anthropogenic activities on coastal ecosystems, leading to habitat loss, fragmentation, degradation,
and biodiversity loss. Moreover, the studies emphasize the urgent need for proactive conservation
strategies to mitigate the adverse impacts and promote the resilience of coastal biodiversity.

Importantly, these empirical investigations have not only deepened our understanding of the
ecological dynamics in coastal regions but have also provided valuable insights for policymakers,
resource managers, and stakeholders. By offering actionable recommendations grounded in
empirical evidence, these studies serve as catalysts for informed decision-making and the
formulation of effective conservation policies and management practices. Moving forward,
addressing the identified research gaps, such as integrating multiple stressors, considering context-
specific factors, and broadening the geographical scope of studies, will be crucial for advancing
our knowledge and enhancing the efficacy of biodiversity conservation efforts in coastal
ecosystems. Through interdisciplinary collaboration, long-term monitoring, and adaptive
management approaches, we can strive towards achieving a harmonious balance between human
development and the conservation of coastal biodiversity, ensuring the long-term sustainability of
these invaluable ecosystems.
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Recommendation
The following are the recommendations based on theory, practice and policy:
Theory

Develop theoretical frameworks that integrate multiple stressors affecting coastal biodiversity,
including land use changes, climate change, pollution, and habitat destruction. Understanding the
synergistic effects of these stressors will enhance our ability to predict ecological responses and
devise holistic conservation strategies. Investigate the concept of ecological resilience in coastal
ecosystems, exploring how different land use patterns influence the ability of ecosystems to
withstand and recover from disturbances. By enhancing our theoretical understanding of resilience
mechanisms, we can identify resilient landscapes and prioritize conservation efforts accordingly.

Practice

Implement ecosystem-based management approaches that consider the interconnectedness of
ecological processes and human activities in coastal areas. Emphasize adaptive management
strategies that foster resilience and promote the sustainable use of natural resources while
safeguarding biodiversity. Promote the integration of green infrastructure into coastal development
projects to mitigate the impacts of urbanization and infrastructure development on biodiversity.
Incorporate nature-based solutions such as green roofs, living shorelines, and wetland restoration
to enhance habitat connectivity and ecosystem services.

Policy

Advocate for the implementation of spatial planning measures, such as marine spatial planning
and coastal zoning, to guide land use decisions and minimize conflicts between conservation and
development objectives. Designate protected areas, buffer zones, and corridors to safeguard
critical habitats and migratory routes. Develop policy instruments, such as eco-certification
schemes, payment for ecosystem services (PES) programs, and tax incentives, to incentivize
landowners and stakeholders to adopt sustainable land use practices that promote biodiversity
conservation. Provide financial support for conservation initiatives and restoration projects in
coastal ecosystems.
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