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Abstract 

Biodiversity, with its ecosystem heterogeneity, is a repository of economic, ecological, and societal value. 

Recent developments in biodiversity conservation, including genetic technologies, remote sensing, and 

conservation-oriented practices, reveal its pivotal role in maintaining ecosystem stability, its economic 

importance, and its contribution to mitigating the climate crisis. Greater species variety makes ecosystems 

more resilient to invasion and climate change, yet habitat loss and fragmentation, driven largely by 

agriculture, urban expansion, and infrastructure development, remain the most significant threats. 

Temperature fluctuations and changing precipitation patterns disturb ecological systems and species 

distributions, placing many species at risk of extinction, while invasive species and pathogens further 

degrade habitats and introduce disease. Limited financial resources constrain long-term conservation, 

research, and restoration efforts. Integrated Natural Resource Management (INRM) strategies, discussed 

alongside the land-use and green-finance approaches of Chapters 4 and 9, have considerable potential to 

improve soil and water quality, increase carbon sequestration, and strengthen ecosystem resilience. 

Aligning national development goals with biodiversity conservation, through enhanced governance, 

community engagement, and the economic valuation of ecosystem services, is essential. A national 

conservation monitoring system, supported by artificial intelligence techniques such as machine learning 

and computer vision, could track progress toward conservation targets. Protecting biodiversity is therefore 

essential for sustaining economic development, ecological balance, and climate resilience. 
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7.1 Introduction 

Biodiversity is defined as “the variation among living organisms, including terrestrial, marine, and other 

aquatic ecosystems, and the ecological complexes to which they belong” (CBD, 1992). This variation 

operates across genetic, species, and ecosystem levels, forming the foundation of ecological stability and 

resilience. Biodiversity plays a critical role in shaping human well-being often described as “nature’s 

contributions to people” (IPBES, 2019) by supporting essential ecosystem services such as pollination, 

water purification, and nutrient cycling. Rather than merely existing as a collection of species, biodiversity 

functions as an interconnected system in which each organism contributes to overall ecosystem 

performance. This interdependence enhances ecosystem adaptability to environmental change while 

sustaining economic and livelihood systems. Consequently, biodiversity underpins not only ecological 

processes but also socio-economic outcomes, influencing food security, resource availability, and 

environmental sustainability. Its value therefore extends beyond intrinsic importance to include 

ecological, genetic, cultural, scientific, and economic dimensions (Costanza et al., 1997), making it 

central to effective resource management and policy planning. 

Biodiversity is essential for maintaining life-support systems in the biosphere, as it sustains key ecological 

processes such as nutrient cycling and pollination (Linhares et al., 2023; Sobti et al., 2023). These 

processes directly support human needs, including food and medicine, linking biodiversity to the 

achievement of several Sustainable Development Goals (SDGs). However, biodiversity loss disrupts 

ecosystem functioning and reduces resilience, limiting the ability of natural systems to support human 

populations. The significant decline in ecosystems over the past 50 years reflects increasing human 
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pressure on natural resources, threatening essential services such as food and water supply (McElwee et 

al., 2020). Moreover, the degradation of approximately 60% of ecosystems indicates a failure in 

sustainable environmental management, while rising extinction rates highlight the accelerating pace of 

biodiversity loss and its long-term risks for both ecosystems and human well-being (Habibullah et al., 

2022).  

Figure 7.1 illustrates the hierarchical link from ecosystem functions to ecosystem services and ultimately 

to human well-being, highlighting how ecological processes translate into socio-economic benefits and 

emphasize the critical role of biodiversity in sustaining life on Earth. 

 
Figure 7.1. Link between biodiversity, ecosystem services, and human well-being 

7.1.1 The levels of biodiversity 

Genetic diversity: Genetic biodiversity, which encompasses variations in genes, alleles, and heritable 

traits within populations or species (Biology Online, 2024; Asutosh College, 2020), serves as the most 

precise indicator of biodiversity. Its significance extends beyond mere description, as genetic variation 

underpins the ability of populations to adapt to environmental changes and evolutionary pressures (IFAD, 

2023; University of Gothenburg, 2024; LibreTexts Biology, 2023). By determining an individual’s 

capacity to survive, reproduce, and respond to stressors, genetic diversity directly influences species 

resilience, agricultural productivity, and the stability of ecosystem services essential for human 

livelihoods. Understanding genetic diversity is therefore critical for resource management and 

policymaking, guiding conservation strategies, crop and livestock breeding programs, and safeguarding 

food security. Initiatives such as the collection and preservation of DNA samples by the National Museum 

of Natural History protect genomes and provide references for future research in genomics, informing 

strategies for restoring endangered species and designing sustainable biodiversity policies (Smithsonian 

NMNH, 2025; National Geographic, 2013). 

Species diversity: Species diversity refers to the diversity and prevalence of various species in a certain 

region, including both species richness and species evenness.  A robust and healthy ecosystem that can 

sustain a range of ecological services and functions is indicated by a high species diversity.  Loss of 

species variety can lower overall ecosystem stability and interfere with ecosystem functioning (Maestre 

et al., 2012). High species diversity ensures ecosystem stability by supporting complex food webs and 

sustaining essential ecological services, from pollination to nutrient cycling. This diversity also has direct 

implications for human well-being, providing medicinal plants, crop pollinators, and other resources 

critical for livelihoods. For example, tropical rainforests, as biodiversity hotspots, support immense 

species richness that underpins ecological balance and economic resources. Understanding species 
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diversity is vital for resource management and policy, as it informs conservation priorities, habitat 

protection, and sustainable use of species to maintain both ecosystem function and human benefits 

(Convention on Biological Diversity, 2020; FAO, 2023). 

Ecosystem diversity: Ecosystem biodiversity, encompassing terrestrial, marine, and freshwater systems 

such as forests, wetlands, grasslands, coral reefs, rivers, and lakes, reflects the structural and functional 

complexity of landscapes (Biology Online, 2013; Byrnes et al., 2015). High ecosystem diversity enhances 

resilience and productivity by supporting a wide range of species, ecological processes, and interactions, 

which in turn maintain vital services such as nutrient cycling, climate regulation, and food provision 

(Institute for Environmental Research & Education, 2023). The health of these ecosystems directly 

influences human livelihoods, as clean air, water, food, and medicinal resources depend on resilient 

ecological networks. For example, tropical rainforests, with their layered canopies and dense species 

populations, sustain high productivity and provide critical ecosystem services that underpin both 

conservation policies and sustainable resource management strategies (National Museum of Natural 

History, 2025). Understanding ecosystem diversity is therefore essential for designing effective 

environmental policies that protect landscapes while supporting human well-being. 

Figure 7.2 visually represents these three interrelated levels, emphasizing how genetic variation supports 

species resilience, species diversity maintains ecosystem stability, and ecosystem diversity ensures overall 

ecological functionality. 

 
Figure 7.2. Levels of biodiversity 

 

https://doi.org/10.66529/book.9786277945053.2026.ch07


Chapter 07                                                                                                                                                                      Iqbal, 2026 

Published under CC BY 4.0.  |  https://doi.org/10.66529/book.9786277945053.2026.ch07 

71 

 

7.2 Biodiversity and human well being 

Biodiversity underpins human well-being by supporting food security, health, and livelihoods. Diverse 

species maintain pollinators, soil fertility, and pest control, ensuring resilient agricultural systems and 

stable rural incomes (International Journal of Scholarly Research in Science and Technology, 2022; Mir 

et al., 2025). Medicinal plants and animal-derived resources contribute to pharmaceuticals, reinforcing 

both health outcomes and the economic value of biodiversity (Medicinal Plants Review Group, 2014; 

WHO, 2025; Crown & Smith, 2022). Cultural and recreational services from biodiversity also enhance 

quality of life and support local livelihoods through ecotourism (Mir et al., 2025). Despite these benefits, 

gaps remain in understanding how biodiversity loss affects community livelihoods and how ecosystem 

services can be integrated into national policies. For example, over 1.6 billion people rely directly on 

forest biodiversity for survival and income (FAO, 2022). Interventions such as community-managed 

agroforestry and payment for ecosystem services have improved well-being while conserving species.  

7.2.1 Economic, ethical and cultural dimensions of biodiversity 

Many economic activities, such as forestry, fishing, tourism, and agriculture, depend on biodiversity 

(World Bank, 2025; CBD Secretariat, 2019). Ecosystems in good health offer vital resources and services 

that sustain livelihoods and promote economic growth (GNA, 2025). Economies and businesses may be 

negatively impacted by the loss of biodiversity (BCG, 2021). The preservation of biodiversity is linked 

to ethical considerations and has intrinsic value.  The spiritual, artistic, and cultural value of biodiversity 

is acknowledged by numerous cultures and indigenous groups (PolSci Institute, 2023).  Ethical concerns 

regarding humanity’s need to protect the planet’s biological diversity are brought up by the extinction of 

species (UNESCO, 2025). Integrating economic and ethical considerations into policy design supports 

interventions such as payments for ecosystem services, community-led conservation, and biodiversity-

inclusive agricultural practices, ensuring ecological, socio-cultural, and economic values inform 

sustainable resource management. 

7.2.2 Purpose and structure of chapter 

The overall goal of this chapter is to examine how resource management and biodiversity are related 

within the larger context of sustainable development.  It studies the factors behind biodiversity’s decrease, 

emphasizes the ecological, economic, and social significance of biodiversity, and explores strategies to 

incorporate conservation principles into resource governance. The conversation is organized so that the 

conceptual and theoretical underpinnings of biodiversity–resource links are first established, and then 

global trends and management concerns are examined.  The following sections discuss frameworks for 

sustainable management, with a focus on Integrated Natural Resource Management (INRM), and end 

with recommendations for practice and policy that will improve sustainability and resilience in 

ecosystems. 

7.3 Global Context: The Biodiversity and Resource Management Crisis 

One of the biggest threats to biodiversity is human activity, which includes pollution, overfishing, 

deforestation, and climate change (IPBES, 2019; Zero Carbon Analytics, 2024). Globally, these activities 

are leading to previously unheard-of rates of biodiversity loss. Over a million species face extinction, 

many of them within the next few decades, according to a report from the Intergovernmental Science-

Policy Platform on Biodiversity and Ecosystem Services (IPBES, 2019). The world economy is seriously 

threatened by this loss of biodiversity, which is expected to cost trillions of dollars each year (Zero Carbon 

Analytics, 2024).  Numerous economic sectors, such as forestry, fishing, tourism, and agriculture, may 

be impacted by biodiversity loss (IPBES, 2019). Furthermore, decreased water quality, soil erosion, and 

the introduction of invasive species can all influence agriculture and other businesses as a result of 

biodiversity loss (Liang et al., 2016).  Significant losses in forest biodiversity are being caused by 

deforestation, which is being fueled by logging, agricultural expansion, and other human activities (The 
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Royal Society, 2024).  Among other effects, this loss of biodiversity may result in lower water quality, 

higher carbon emissions, and decreased forest production (Liang et al., 2016).  

The global LPI 2024 fell by 73% (range: -67% to -78%) between 1970 and 2020, with an average yearly 

decline of 2.6% (World Wildlife Fund [WWF], 2024).   These results demonstrate that nature is generally 

declining across all systems: clean water (85% decline, ranging from -77% to -90%, presenting an overall 

annual drop of 3.8%), aquatic (56% decline, range: -43% to -66%, indicating an average annually decrease 

of 1.6%), and groundwater (69% reduction, between -55% to -79%, suggesting an overall yearly loss of 

2.3%). 

Significantly 1.5°C of worldwide warming is expected to wipe out 70–90% of coral reefs, according to 

the Intergovernmental Panel on Climate Change (IPCC, 2018). However, new research indicates that the 

situation is significantly worse. If any of the planet’s finest ecosystems vanished, there would be severe 

social and economic consequences. Around 330 million people directly rely upon reefs for storm surge 

protection, food and livelihood, and other benefits.   Further, over one billion people may be directly or 

indirectly benefited by the coral reefs' tens of billions of dollars yearly net economic value, which supports 

industries including tourism, fishing for commercial purposes, and coastal development 

(Coral Reef Alliance, 2020; United Nations Environment Programme [UNEP], 2016; International Coral 

Reef Initiative [ICRI], 2011). Figure 7.3 highlights a 73% decrease in the Living Planet Index since 1970, 

illustrating the alarming rate of species population decline and underscoring the urgency for effective 

conservation and sustainable resource management. 

 
Figure 7.3. Global trend in living planet index (1970-2020) 

7.3.1 Economic costs of biodiversity loss 

The detrimental effects that biodiversity loss has on the economy, society, and human well-being are 

known as the economic costs of biodiversity loss (ECB Economic Bulletin, 2024; GNA, 2023).  For 

instance, the loss of pollinators like bees can have a significant financial impact on agriculture since it 

reduces crop yields and drives up the cost of pollination services (ScienceDaily, 2008; IUCN, 2008).  Loss 

of biodiversity can worsen cultural customs and practices that depend on biodiversity, promote the spread 

of infectious diseases, and make natural regions less appealing to tourists (Civitello et al., 2015).  
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7.3.2 Ecosystem services and their economic value 

The advantages that natural ecosystems provide to people are known as ecosystem services.   The 

economic value of ecosystem services is significant because it guides our usage decisions and helps us 

realize the need to protect natural ecosystems.  Examples of ecosystem services lost because of 

biodiversity loss and their estimated financial implications are as follows: 

Pollination: Bees, butterflies, and birds are examples of pollinators that are essential to plant reproduction 

and the production of many of the crops that we depend on.  Pollinators are thought to produce between 

$235 and $577 billion worth of crops worldwide each year (IPBES, 2016).  However, some pollinator 

species' numbers are dropping because of biodiversity loss, which may result in decreased crop yields and 

higher food costs (Potts et al., 2010). 

Water purification: Water is suitable for human consumption after being filtered and purified by 

wetlands, forests, and other natural ecosystems (TEEB, 2010). The estimated yearly cost of replacing this 

service with water treatment is $2.2 trillion (Costanza et al., 2014). 

Climate regulation: Because they produce oxygen and store carbon, natural ecosystems like wetlands, 

forests, and oceans help control Earth’s climate (IPCC, 2019; Costanza et al., 2014). However, these 

ecosystems' capacity to store carbon declines when biodiversity is destroyed (TEEB, 2010). By 2030, the 

annual cost of climate change resulting from deforestation and other changes in land use is predicted to 

exceed $3.3 trillion (Griscom et al., 2017). 

Soil fertility: Loss of biodiversity can cause soil degradation, which lowers agricultural output and 

fertility (FAO, 2017). An estimated $300 billion is spent each year on soil erosion and degradation 

(Pimentel et al., 1995).  

Disease regulation: The risk of zoonotic diseases, diseases that transfer from animals to people, can rise 

as biodiversity declines (Keesing et al., 2010). Deforestation and habitat degradation, for instance, can 

increase the risk of disease transmission by bringing people and wild animals closer together (Allen et al., 

2017). Epidemics of zoonotic diseases can have serious negative effects on people’s health and finances. 

The COVID-19 pandemic, for example, is estimated to have cost trillions of dollars (McKibbin & 

Fernando, 2020). 

7.3.3 Case study  

The critical role that honeybees play in pollination, which is necessary for food production and the general 

health of ecosystems, has made the honeybee extinction catastrophe a major worry in recent years.  There 

are fewer places for bees to feed and breed because of the alarming rate at which honeybee habitats are 

being destroyed due to increased urbanization and agricultural growth.  Since many of the chemicals used 

to control weeds and pests are hazardous to bees, pesticide use is another significant factor contributing 

to the loss of honeybees.  Global economy, ecological health, and food production may all be significantly 

impacted by the disappearance of these vital pollinators.  The anticipated annual economic cost of 

honeybee extinction on a global scale is between $235 billion and $577 billion. Depending on the nation’s 

reliance on pollination services for agriculture, the economic repercussions of honeybee extinction can 

differ at the national level.  Crops like almonds, apples, and blueberries greatly rely on bee pollination, 

and the economic worth of honeybee pollination services in the US is estimated to be over $15 billion 

yearly (Kumar et al., 2024). 

7.3.4 Goals and progress 

A stable climate and human well-being are dependent on nature, as acknowledged by the worldwide 

objectives for biodiversity, climate change, and development that is sustainable.  Under the CBD, the 

Kunming-Montreal Global Biodiversity Framework (GBF) has goals to safeguard 30% of land and seas, 

finish or start restoring 30% of degraded regions, and eradicate all species extinctions caused by humans 

by 2030(CBD Secretariat, 2022; CBD Secretariat, 2024).  In 2023, the Paris Agreement’s global stock 

take and the SDG Progress Report both issued warnings that, in the absence of substantial effort, none of 
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the targets outlined in the agreements will be accomplished by 2030(SDSN, 2023; UN Secretary‑General, 

2024).  By 2050, the current course of events would result in a world that is clearly unsustainable and 

unfair.  Thirty percent of the SDG targets would either stagnate or worsen from the 2015 baseline, and 

more than half of them will be missed by 2030(UN General Assembly, 2024; SDSN, 2023). Complex 

social and ecological systems cannot be managed by fragmented local, national, and international 

governing structures.  In order to accomplish the global goals, national laws must be strengthened and 

aligned and coordinated policies and activities must be developed to improve results for people, the 

environment, and the climate.  Conflicts between various aims are more likely when climate, biodiversity, 

and development goals are approached separately. Examples include: 

Land-use conflicts: By intruding on natural ecosystems and displacing food crops, afforestation and the 

production of biofuel to slow down climate change may jeopardize efforts to conserve biodiversity 

(Searchinger et al., 2008; Fargione et al., 2008; Balmford et al., 2019). 

Energy and conservation: Increasing the use of renewable energy to achieve climate targets may have 

negative effects on ecosystems and biodiversity, such as the fragmentation of freshwater habitats by 

hydropower dams, the mining of vital minerals, and the installation of latest power cables in 

environmentally vulnerable places (Turney & Fthenakis, 2011; Sovacool, 2021). 

Inclusivity and diversity: Although carbon pricing have the potential to lower emissions, poorly crafted 

policies may disproportionately penalize low-income households (Goulder & Schein, 2013). Protected 

zones constructed to protect biodiversity may stimulate evictions where property rights are violated, in 

addition to denying neighboring communities access to high-quality agricultural, fishing spots, sources 

of water, and other natural resources (Oldekop et al., 2016; Büscher & Fletcher, 2015). 

7.3.5 Major forces driving change 

Biodiversity is increasingly threatened by multiple, interacting drivers that vary in intensity across regions 

and ecosystems. 

Loss of habitat: Habitat loss remains the leading cause, arising from land-use changes such as logging, 

mining, urban development, and unsustainable agriculture, which fragment or degrade ecosystems and 

reduce species survival (Foley et al., 2005; Sala et al., 2000; Millennium Ecosystem Assessment, 2005). 

Freshwater and marine systems face additional pressures from water abstraction, river modification, 

dredging, and bottom trawling, highlighting the need for region-specific management strategies (Dudgeon 

et al., 2006; Halpern et al., 2008). 

Overexploitation: Excessive exploitation acquires two forms: direct and indirect. Unregulated hunting, 

smuggling, and extraction, either for trade or sustenance, are known as "direct overexploitation" (Ripple 

et al., 2015; Schipper et al., 2008). Unintentional killing of non-target species, such as bycatch in fisheries, 

is known as indirect overexploitation (Lewison et al., 2004).  

Climate change: When combined with climate change, which shifts species’ ranges and disrupts seasonal 

behaviors like migration and reproduction, these pressures can create cascading effects that exacerbate 

population declines (Parmesan & Yohe, 2003; Root et al., 2003; Visser & Both, 2005). 

Pollution: By altering the environment to one that is unfavorable for its survival, pollution can have a 

direct impact on a species. For instance, in the event of an oil leak, this is what occurs (Peterson et al., 

2003). A species may also experience indirect effects, such as decreased population numbers over time 

due to changes in food availability or reproductive efficiency.  

Exotic species and genes: Invasive species can be predators of indigenous species as well as competitors 

for resources like food and space (Mack et al., 2000; Simberloff et al., 2013). 

Disease: Diseases that were previously absent from the environment can be spread by species that spread 

their extent to a new location (Daszak, Cunningham, & Hyatt, 2000). Additionally, humans spread new 
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diseases around the world (Jones et al., 2008). A species may become more susceptible to illness because 

of additional risks like habitat loss and climate change (Harvell et al., 2002). 

This synthesis demonstrates that biodiversity threats rarely act in isolation. Understanding how these 

drivers interact across regions is essential for designing effective policy interventions. For instance, 

protecting riparian zones and regulating coastal development can reduce habitat fragmentation, while 

sustainable fisheries management combined with invasive species control addresses multiple pressures 

simultaneously. Figure 7.4 illustrates the key drivers of biodiversity loss, showing how human activities 

and environmental changes interact to reduce species populations, disrupt ecosystems, and compromise 

ecosystem services. 

 
Figure 7.4. Drivers of biodiversity loss 

 

7.4 Resource management: 

Integrated Natural Resource Management (INRM) extends traditional natural resource management by 

explicitly linking the sustainable use of water, land, forests, fisheries, and wildlife to ecological, social, 

and economic outcomes (Garrity et al., 2010; FAO, 2007). Unlike conventional NRM, which often 

addresses resources in isolation, INRM considers the interactions among resources, biodiversity, and 

human communities, ensuring that ecosystem services such as soil fertility, nutrient cycling, water 

purification, and climate regulation are maintained while supporting livelihoods (Millennium Ecosystem 

Assessment, 2005). By incorporating biodiversity at genetic, species, and ecosystem levels, INRM 

provides a framework to align conservation with human well-being and economic objectives. For 

example, agroforestry systems in Southeast Asia combine timber production, soil restoration, and crop 

diversity, enhancing food security while preserving local species richness. Similarly, community-

managed fisheries in coastal regions integrate habitat conservation with sustainable harvest practices, 
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balancing ecosystem health with economic benefits. Mangrove conservation provides a related example 

of how biodiversity management can support both ecological resilience and economic activities in coastal 

areas, including fisheries, aquaculture, and ecotourism (Azeem & Ishaq, 2026).  

7.4.1 Moving toward the sustainable world: 

To accomplish SD and sustainability, NRM is one such topic that considers a number of factors.  First, 

one should concentrate on the resource utilization pattern, specifically superior utilization and 

conservation harvesting. This strategy would eventually result in conservation and management of 

biodiversity on many different fronts. (Raj et al., 2018).  The variety of organisms found in an ecosystem 

at a given location and time determines how homeostatic and homeorhetic the ecosystem is.  It has an 

indirect negative impact on the world’s population’s access to food.  It is significant that the future of 

human civilization will be determined by global biodiversity; therefore, preserving biodiversity at the 

species, genetic, and ecological levels will become crucial for human survivalists (Raj et al., 2018). These 

methods have contributed to the preservation of agroecosystems' ecological integrity.  The preservation 

of biological diversity is the foundation of sustainable resource usage.  Protection of both the species and 

the habitat is the main goal of these kinds of strategies (FAO, 2020).  Sustainability is a major concern 

that calls for eco-friendly methods to sustain both the health of the environment and the proper operation 

of ecosystems.  According to this viewpoint, nations that embrace environmentally friendly technologies 

typically exhibit strong environmental performance, healthy environments, and vibrant ecosystems. 

7.4.2 Role of Integrated Frameworks (INRM) 

A comprehensive strategy for controlling water, land, biodiversity, and alternative environmental 

resources to achieve production and livelihood objectives while guaranteeing long-term ecosystem 

sustainability is known as integrated natural resource management, or INRM.  INRM highlights the 

interdependence of ecological and socioeconomic systems, in contrast to traditional sector-based 

management, which frequently concentrates on specific resources or outputs (Campbell & Sayer, 2003; 

van Noordwijk et al., 2019).  Through participatory, adaptive, and multi-scalar processes, it aims to 

balance trade-offs between agricultural productivity, ecological health, and community welfare. The 

shortcomings of conventional natural resource management and the understanding that sustainable results 

necessitate the integration of ecological processes with human decision-making systems gave rise to the 

INRM framework (Sayer & Campbell, 2004).  According to Reed et al. (2016), its fundamental tenets—

integration, engagement, adaptation, and learning—align strongly with modern sustainability paradigms 

like Ecosystem-Based Management (EBM) and Landscape Approaches.  INRM bridges the gap between 

environmental preservation and development needs by connecting biodiversity conservation with 

resource usage efficiency. 

INRM has been used in forest landscape restoration, watershed planning, and agroecosystem management 

in practice, frequently showing increased stakeholder equity and resilience (Douthwaite et al., 2007).  The 

Sustainable Development Goals (SDGs), especially those pertaining to land use management (SDG 15), 

uncontaminated water (SDG 6), and zero hunger (SDG 2), are also supported by its adaptable framework. 

Therefore, INRM plays a fundamental role in promoting development that is favorable to biodiversity, 

encouraging cooperative governance, and putting sustainability ideas into practice across ecological and 

human systems. Figure 7.5 presents a conceptual framework for integrated biodiversity–resource 

management, illustrating how drivers of biodiversity loss, economic incentives, and institutional 

governance interact to guide policy and management decisions. 
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Figure 7.5. Flowchart showing integrated biodiversity-resource management framework 

7.5 Conceptual framework  

Effective natural resource management requires a conceptual framework that links biodiversity, 

ecological drivers, socio-economic incentives, and policy interventions. This framework situates natural 

resources within both ecological and human systems, illustrating how integrated management can sustain 

ecosystem services while supporting human well-being. 

7.5.1 Natural resource system:  

Natural resources, whether renewable or non-renewable, are essential for maintaining species, 

populations, and ecosystems, as well as meeting human physiological, socio-economic, and cultural needs 

(Chopra & Sodhi, 2011; FAO, 2007). Renewable resources, such as crops, forests, soil, water, and solar 

energy, can regenerate naturally or be managed to restore ecological function, making them central to 

sustainable agricultural and INRM strategies. Non-renewable resources, including minerals, metals, and 

fossil fuels, are finite and require careful management to avoid permanent depletion. By integrating 

renewable and non-renewable resources into a single framework, managers can prioritize interventions 

that maintain ecosystem integrity while addressing human development needs.  

7.5.2 Economic Services Framework and Policy Integration  

The framework incorporates economic valuation of ecosystem services, linking ecological health directly 

to human and societal benefits. Tools such as Payments for Ecosystem Services (PES) and Ecosystem 

Service Opportunities (ESO) translate biodiversity into quantifiable economic incentives, encouraging 

actors to conserve ecosystems while sustaining livelihoods (Schomers & Matzdorf, 2013; Wunder, Engel, 

& Pagiola, 2008). Initiatives like TEEB (2010) and the 2019 IPBES Global Assessment demonstrate that 

declines in species and ecosystems driven by overexploitation, habitat loss, climate change, invasive 

species, and pollution carry significant societal costs that traditional economic indicators, such as GDP, 

fail to capture (Costanza et al., 2014; IPBES, 2019). 

By integrating drivers of biodiversity loss, INRM principles, and economic-ethical considerations, this 

conceptual framework provides analytical justification for intervention strategies. For example: 

• Linking PES schemes to areas facing habitat fragmentation addresses both economic incentives 

and ecological drivers.  
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• Combining renewable resource management with restoration programs ensures sustainable 

supply while increasing ecosystem resilience.  

• Incorporating ethical and cultural values into resource use guidelines strengthens community 

participation and policy compliance.  

 

Figure 7.6. Ecosystem services framework 

 

The framework therefore guides actionable policy: it identifies intervention points, aligns ecological and 

socio-economic goals, and provides a structured method for prioritizing conservation actions. Figure 3 

(adapted from TEEB, 2010) illustrates the integration of biodiversity levels, drivers, ecosystem services, 

and economic incentives, demonstrating how management strategies can maximize ecological, social, and 

economic outcomes. Figure 7.6 illustrates the ecosystem services framework, showing how biodiversity 

underpins ecological processes, which in turn deliver benefits to people, and how these services can be 

valued and managed to inform policy and resource allocation.  

7.6 Sustainable Development Approaches for Biodiversity Conservation 

A variety of tactics are needed to conserve biodiversity, such as creating protected areas, repairing 

damaged ecosystems, using sustainable land use, and cutting greenhouse gas emissions. Protected areas 

such as national parks, wildlife refuges, and wilderness zones offer high levels of species protection and 

ecosystem preservation by limiting human interference (Watson et al., 2014; Dudley, 2008). Their 

strength lies in safeguarding critical habitats, but they can be limited by inadequate management resources 

and potential conflicts with local communities (Jenkins & Joppa, 2009). Ecosystem restoration, including 

reforestation and wetland rehabilitation, improves degraded landscapes and restores ecological functions 

(Aronson et al., 2010; Suding, 2011). While restoration enhances ecosystem resilience, it can be costly 

and slow to deliver measurable biodiversity benefits. 

Sustainable agriculture practices like crop rotation, agroforestry, and integrated pest management 

integrates biodiversity into production landscapes, supporting both food security and ecosystem services 

(Garrity et al., 2010). Its effectiveness depends on local adoption and training, but it directly links 

conservation to community livelihoods. International agreements, such as the Convention on Biological 

Diversity and the Paris Climate Agreement, provide global frameworks for coordinated action, yet 

implementation varies across regions depending on governance capacity (CBD Secretariat, 2024; 

UNFCCC, 2015). 

Payments for ecosystem services (PES) incentivize communities and landowners to maintain ecological 

functions such as carbon sequestration, water filtration, and wildlife habitat (Engel, Pagiola, & Wunder, 
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2008). PES is particularly effective in linking conservation to tangible economic benefits, though it 

requires robust monitoring and equitable benefit-sharing. Finally, global development objectives, 

especially the United Nations SDGs, provide integrated targets for biodiversity, including protecting 

terrestrial and aquatic ecosystems, expanding protected areas, and promoting sustainable land use (United 

Nations, 2015; Sachs et al., 2019; Saleh et al., 2024). 

By comparing these approaches, no single method is sufficient on its own. Effective biodiversity 

management requires context-specific combinations, such as pairing protected areas with PES schemes 

or integrating sustainable agriculture with restoration efforts, to achieve ecological, socio-economic, and 

policy goals simultaneously. Linking each approach to relevant SDGs ensures that biodiversity 

conservation contributes directly to human well-being, sustainable resource management, and climate 

resilience. 

7.7 Common tools for policy based on economic concepts 

7.7.1 Fees and surcharges for users: Enforce costs and taxes for the expenditure of products, facilities, 

or environmental-related tasks.  The goal is to make money; all or part of the fees are kept and put back 

into conservation (Emerton, 2001).   

7.7.2 Payments for Ecosystem Services (PES): PES is most used to regulate services like biodiversity 

protection, landscape improvement, water quality and supply, and disaster risk reduction (Wunder, 2005). 
In Pakistan, PES remains relatively underutilized and insufficiently embedded in environmental and agricultural 
policy, although evidence suggests that appropriately designed PES incentives can encourage sustainable natural-

resource management and improve household economic outcomes (Tanveer et al., 2026). 

7.7.3 Insurance schemes: Insurance programs reimburse locals for expenses or losses associated with 

conservation such as crops or animals consumed by wildlife (Naidoo et al., 2011).  

7.7.4 Taxes: "Ecological" taxes or comparatively higher tax rates apply to activities that utilize ecosystem 

services or pose a threat to biodiversity and ecosystem services (Tietenberg, 2006). 

7.7.5 Performance bonds and depositors: People or businesses that engage in activities that endanger 

the environment or call for mitigation, remediation, or management plan must deposit money against the 

associated expenses, which is typically refundable (Kettunen et al., 2009) 

7.7.6 Biodiversity offsets, habitat/mitigation banking: Businesses that engage in activities that harm 

biodiversity or destroy natural habitats such as mining, transportation, forest conservation, petroleum 

products, agriculture, or infrastructure make up for the damage by investing in biodiversity conservation 

elsewhere. When mitigation banking is created, a landholder who takes action to protect the organic 

environment is considered to have made a investment in the bank and is granted credits (Madsen, Carroll, 

& Moore Brands, 2010). 

7.8 Conclusion 

Resource management and biodiversity are closely related aspects of sustainable development, where 

long-term productivity and human well-being depend on ecological integrity. This chapter highlights that 

unsustainable resource exploitation, land-use change, and weak governance are key drivers of biodiversity 

loss, emphasizing the need for more integrated and policy-driven responses. A shift from extraction-based 

practices to adaptive, ecosystem-based, and participatory management is therefore essential to address 

these challenges. Frameworks such as Integrated Natural Resource Management (INRM) offer practical 

approaches by linking ecological, social, and economic dimensions; however, their success depends on 

effective implementation, institutional capacity, and inclusive governance. Policy measures should focus 

on biodiversity-inclusive land-use planning, strengthened regulations, and incentive-based mechanisms 

such as payments for ecosystem services, aligned with the Sustainable Development Goals (SDGs). 

Future research should further examine the socio-economic impacts of biodiversity loss and evaluate the 

effectiveness of integrated management approaches in different contexts. Ultimately, biodiversity 
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conservation and sustainable resource use are mutually reinforcing, requiring coordinated policies, local 

engagement, and the integration of biodiversity values into decision-making for long-term sustainability. 

References 

Allen, T., Murray, K. A., Zambrana-Torrelio, C., Morse, S. S., Rondinini, C., Di Marco, M., Breit, N., Olival, K. J., & 

Daszak, P. (2017). Global hotspots and correlates of emerging zoonotic diseases. Nature Communications, 

8, 1124. 
Aronson, J., Milton, S. J., & Blignaut, J. N. (2010). Restoration ecology: The new frontier. Wiley-Blackwell. 

Asutosh College. (2020). Biodiversity for students. 

Azeem, M. T., & Ishaq, S. (2026). Mangrove deforestation: A threat to coastal agribusinesses and blue economies. 
Journal of Agribusiness and Social Sciences, 1(3), 147–154. https://doi.org/10.66529/jass.2026.1.3.84 

 

Balmford, A., Green, R. E., & Phalan, B. (2019). Land for food and nature. Nature Sustainability, 2(1), 2–7. 
BCG. (2021). The biodiversity crisis is a business crisis. Boston Consulting Group. 

Biology Online. (2013). Ecosystem diversity. Biology Online Dictionary. 

Biology Online. (2024). Genetic diversity. 
Büscher, B., & Fletcher, R. (2015). Accumulation by conservation. New Political Economy, 20(2), 273–298. 

Byrnes, J. E., Gamfeldt, L., Isbell, F., Lefcheck, J. S., Griffin, J. N., Hector, A., Cardinale, B. J., Hooper, D. U., Dee, 

L. E., & Emmett Duffy, J. (2015). Investigating the relationship between biodiversity and ecosystem 
multifunctionality: Challenges and solutions. Methods in Ecology and Evolution, 5(2), 111–124. 

Campbell, B. M., & Sayer, J. A. (2003). Integrated natural resource management: Linking productivity, the 

environment and development. CABI. 
Campbell, B. M., Thornton, P. K., Zougmore, R., van Asten, P., & Lipper, L. (2021). Sustainable resource management 

in tropical landscapes. Frontiers in Environmental Science, 9, 105–118. 

Convention on Biological Diversity (CBD). (1992). Convention on Biological Diversity. United Nations. 
https://www.cbd.int/convention/text/ 

CBD Secretariat. (2019). Contributions of biodiversity to SDG 8: Decent work and economic growth. Convention on 

Biological Diversity. 
CBD Secretariat. (2022, December 19). COP 15: Nations adopt four goals, 23 targets for 2030 in landmark UN 

biodiversity agreement. Convention on Biological Diversity. 

Civitello, D., Dangremond, E., Fatima, H., Halstead, N., Hunter, J., Olsen, K., Rohr, J. R. (2015). Impacts of 
biodiversity on the emergence and transmission of infectious diseases. Proceedings of the National 

Academy of Sciences of the United States of America, 112(1), 127–132. 

Crown, M., & Smith, J. (2022). Biodiversity: The overlooked source of human health. Elsevier Ltd. 
Daszak, P., Cunningham, A. A., & Hyatt, A. D. (2000). Emerging infectious diseases of wildlife—Threats to 

biodiversity and human health. Science, 287(5452), 443–449. 

Douthwaite, B., Schulz, S., Olanrewaju, A. S., & Ellis-Jones, J. (2007). Impact pathway evaluation of an integrated 
Striga hermonthica control project in northern Nigeria. Agricultural Systems, 92(1-3), 201–222. 

Dudgeon, D., Arthington, A. H., Gessner, M. O., Kawabata, Z.-I., Knowler, D. J., Lévêque, C., Naiman, R. J., Prieur-
Richard, A.-H., Soto, D., Stiassny, M. L., & Sullivan, C. A. (2006). Freshwater biodiversity: Importance, 

threats, status and conservation challenges. Biological Reviews, 81(2), 163–182. 

Dudley, N. (Ed.). (2008). Guidelines for applying protected area management categories. IUCN. 
Emerton, L. (2001). The nature of benefits and the benefits of nature: Why wildlife conservation has not economically 

benefited communities in Africa. IUCN – The World Conservation Union. 

Engel, S., Pagiola, S., & Wunder, S. (2008). Designing payments for environmental services in theory and practice: 
An overview of the issues. Ecological Economics, 65(4), 663–674. 

European Central Bank. (2024). Economic and financial impacts of nature degradation and biodiversity loss. ECB 

Economic Bulletin. 

Fargione, J., Hill, J., Tilman, D., Polasky, S., & Hawthorne, P. (2008). Land clearing and the biofuel carbon debt. 

Science, 319(5867), 1235–1238. 

Foley, J. A., DeFries, R., Asner, G. P., Barford, C., Bonan, G., Carpenter, S. R., et al. (2005). Global consequences of 
land use. Science, 309(5734), 570–574. 

Food and Agriculture Organization of the United Nations. (2017). The future of food and agriculture – Trends and 

challenges. FAO. 
Food and Agriculture Organization of the United Nations (FAO). (2020). The State of the World’s Forests 2020: 

Forests, biodiversity and people. FAO & UNEP. https://doi.org/10.4060/ca8642en 

Food and Agriculture Organization of the United Nations. (2022). Dimensions of need – Biological diversity. Rome, 
Italy: Author. 

https://doi.org/10.66529/book.9786277945053.2026.ch07
https://doi.org/10.66529/jass.2026.1.3.84
https://www.cbd.int/convention/text/
https://doi.org/10.4060/ca8642en


Chapter 07                                                                                                                                                                      Iqbal, 2026 

Published under CC BY 4.0.  |  https://doi.org/10.66529/book.9786277945053.2026.ch07 

81 

Food and Agriculture Organization of the United Nations (FAO). (2023). The state of the world’s biodiversity for food 
and agriculture. FAO. 

Garrity, D. P., Soeprapto, B., van Noordwijk, M., Hairiah, K., Palm, C., & Stiem, B. (2010). Evergreen agriculture: A 

robust approach to sustainable intensification of agriculture in the tropics. Asia Pacific Agroforestry News, 
13(2), 1–6. 

GNA. (2023). What are the economic impacts of biodiversity loss? 

GNA. (2025). Why is biodiversity important to the economy? Global News Agency. 
Goulder, L. H., & Schein, A. R. (2013). Carbon taxes versus cap and trade: A critical review. Climate Change 

Economics, 4(3), 1–28. 

Griscom, B. W., Adams, J., Ellis, P. W., Houghton, R. A., Lomax, G., Miteva, D. A., et al. (2017). Natural climate 
solutions. Proceedings of the National Academy of Sciences, 114(44), 11645–11650. 

Halpern, B. S., Walbridge, S., Selkoe, K. A., Kappel, C. V., Micheli, F., D’Agrosa, C., et al. (2008). A global map of 

human impact on marine ecosystems. Science, 319(5865), 948–952. 
Harvell, C. D., Mitchell, C. E., Ward, J. R., Altizer, S., Dobson, A. P., Ostfeld, R. S., & Samuel, M. D. (2002). 

Climate warming and disease risks for terrestrial and marine biota. Science, 296(5576), 2158–2162. 

Helmholtz Association of German Research Centres. (2008, September 15). Economic value of insect pollination 
worldwide estimated at U.S. $217 billion. ScienceDaily. 

https://www.sciencedaily.com/releases/2008/09/080915122725.htm 

Institute for Environmental Research and Education. (2023). The importance of biodiversity in maintaining ecosystem 
health. Institute for Environmental Research & Education. 

Intergovernmental Panel on Climate Change. (2018). Global Warming of 1.5 °C: An IPCC Special Report on the 

impacts of global warming of 1.5 °C above pre-industrial levels and related global greenhouse gas emission 
pathways (Summary for Policymakers). IPCC. 

Intergovernmental Panel on Climate Change. (2019). Climate Change and Land: An IPCC Special Report on climate 
change, desertification, land degradation, sustainable land management, food security, and greenhouse gas 

fluxes in terrestrial ecosystems. IPCC. 

Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES). (2019). Global 
assessment report on biodiversity and ecosystem services. IPBES Secretariat. 

International Coral Reef Initiative. (2011). Economic values of coral reefs, mangroves, and seagrasses: A global 

compilation. ICRI. 
International Fund for Agricultural Development (IFAD). (2023). The three types of biodiversity: Explained. IFAD. 

https://www.ifad.org/en/w/explainers/the-three-types-of-biodiversity-explained 

International Journal of Scholarly Research in Science and Technology. (2022). The role of biodiversity in food 

security. International Journal of Scholarly Research in Science and Technology, 1(1), 1–8. 

International Union for Conservation of Nature (IUCN). (2008). Agricultural ecosystems: Facts and trends. 

IUCN/WBCSD. 
Jenkins, C. N., & Joppa, L. (2009). Expansion of the global terrestrial protected area system. Biological Conservation, 

142(10), 2166–2174. 

Jones, K. E., Patel, N. G., Levy, M. A., Storeygard, A., Balk, D., Gittleman, J. L., & Daszak, P. (2008). Global trends 
in emerging infectious diseases. Nature, 451(7181), 990–993. 

Keesing, F., Belden, L. K., Daszak, P., Dobson, A., Harvell, C. D., Holt, R. D., Hudson, P., Jolles, A., Jones, K. E., 

Mitchell, C. E., Myers, S. S., Bogich, T., & Ostfeld, R. S. (2010). Impacts of biodiversity on the emergence 
and transmission of infectious diseases. Nature, 468(7324), 647–652. 

Kettunen, M., Terry, A., Tucker, G., & Jones, A. (2009). Guidance on integrating ecosystem service values into Natura 

2000 management plans and management planning processes. Institute for European Environmental Policy 
(IEEP). 

Kumar, A., Shukla, A., & Kailkhura, S. (2024). Biodiversity loss and its economic costs: A global perspective. Research 

Journal of Recent Sciences, 13(1), 31–37. 
Lewison, R. L., Freeman, S. A., & Crowder, L. B. (2004). Quantifying the effects of fisheries on threatened species: 

The impact of pelagic longlines on loggerhead and leatherback sea turtles. Ecology Letters, 7(3), 221–231. 

Liang, J., Crowther, T. W., Picard, N., Wiser, S., Zhou, M., Alberti, G., Schulze, E.-D., McGuire, A. D., Bozzato, F., 
Pretzsch, H., de-Miguel, S., Paquette, A., Hérault, B., Scherer-Lorenzen, M., Barrett, C. B., Glick, H. B., 

Hengeveld, G. M., Nabuurs, G.-J., Pfautsch, S., Chen, H. Y. H., et al. (2016). Positive biodiversity-

productivity relationship predominant in global forests. Science, 354(6309), aaf8957. 
https://doi.org/10.1126/science.aaf8957 

LibreTexts Biology. (2023). Population genetics: Genetic variation. LibreTexts. 

Mack, R. N., Simberloff, D., Lonsdale, W. M., Evans, H., Clout, M., & Bazzaz, F. A. (2000). Biotic invasions: Causes, 
epidemiology, global consequences, and control. Ecological Applications, 10(3), 689–710. 

https://doi.org/10.66529/book.9786277945053.2026.ch07
https://www.sciencedaily.com/releases/2008/09/080915122725.htm?utm_source=chatgpt.com
https://www.ifad.org/en/w/explainers/the-three-types-of-biodiversity-explained?utm_source=chatgpt.com
https://doi.org/10.1126/science.aaf8957


Naqvi et al., 2026                           Harvesting Health and Wealth: Nature-Based Solutions for Health and Prosperity  

Published under CC BY 4.0.  |  https://doi.org/10.66529/book.9786277945053.2026.ch07 

82 

Madsen, B., Carroll, N., & Moore Brands, K. (2010). State of biodiversity markets report: Offset and compensation 
programs worldwide. Forest Trends. 

Maestre, F. T., Castillo-Monroy, A. P., Bowker, M. A., & Ochoa-Hueso, R. (2012). Species richness effects on 

ecosystem multifunctionality depend on evenness, composition and spatial pattern. Journal of Ecology, 
100(2), 317–330. 

McKibbin, W. J., & Fernando, R. (2020). The global macroeconomic impacts of COVID-19: Seven scenarios. CAMA 

Working Paper 19/2020, Centre for Applied Macroeconomic Analysis, Australian National University. 
Medicinal Plants Review Group. (2014). Medicinal plants, human health and biodiversity: A broad review. Springer. 

Millennium Ecosystem Assessment (MEA). (2005). Ecosystems and human well-being: Biodiversity synthesis. World 

Resources Institute. 
Mir, R. A., Jyotsna, N., Singh, P., Awasthi, N. S., & Mahdi, A. S. (2025). Biodiversity conservation and its role in 

maintaining ecosystem services: Implications for human well-being. International Journal of Environmental 

Sciences, 11(24S), 4259–4267. 
National Geographic. (2013). Smithsonian launches genome project to preserve life’s DNA. National Geographic. 

National Museum of Natural History. (2025). Biodiversity characterization. Smithsonian Institution. 

Naidoo, R., Weaver, L. C., Stuart-Hill, G., & Tagg, J. (2011). Effect of biodiversity on economic benefits from 
communal lands in Namibia. Conservation Biology, 25(5), 964–972. 

Oldekop, J. A., Holmes, G., Harris, W. E., & Evans, K. L. (2016). A global assessment of the social and conservation 

outcomes of protected areas. Conservation Biology, 30(1), 133–141. 
Parmesan, C., & Yohe, G. (2003). A globally coherent fingerprint of climate change impacts across natural systems. 

Nature, 421(6918), 37–42. 

Peterson, C. H., Rice, S. D., Short, J. W., Esler, D., Bodkin, J. L., Ballachey, B. E., & Irons, D. B. (2003). Long-term 
ecosystem response to the Exxon Valdez oil spill. Science, 302(5653), 2082–2086. 

Pimentel, D., Harvey, C., Resosudarmo, P., Sinclair, K., Kurz, D., McNair, M., Crist, S., Shpritz, L., Fitton, L., Saffouri, 
R., & Blair, R. (1995). Environmental and economic costs of soil erosion and conservation benefits. 

Science, 267(5201), 1117–1123. 

PolSci Institute. (2023). Understanding biodiversity: Why conservation and protection matter. Political Science 
Institute. 

Potts, S. G., Biesmeijer, J. C., Kremen, C., Neumann, P., Schweiger, O., & Kunin, W. E. (2010). Global pollinator 

declines: Trends, impacts and drivers. Trends in Ecology & Evolution, 25(6), 345–353. 
Raj, A., Jhariya, M. K., Harne, S. S., & Others. (2018). Threats to biodiversity and conservation strategies. In K. K. 

Sood & V. Mahajan (Eds.), Forests, climate change and biodiversity (pp. 304–320). Kalyani Publishers. 

Reed, J., van Vianen, J., Barlow, J., & Sunderland, T. C. H. (2016). Integrated landscape approaches to managing social 

and environmental issues in the tropics: Learning from the past to guide the future. Global Change Biology, 

22(7), 2540–2554. 

Ripple, W. J., Abernethy, K., Betts, M. G., Chapron, G., Dirzo, R., Galetti, M., Levi, T., Lindsey, P. A., Macdonald, D. 
W., Machovina, B., Newsome, T. M., Peres, C. A., Wallach, A. D., & Wolf, C. (2015). Collapse of the 

world’s largest herbivores. Science Advances, 1(4), e1400103. 

Root, T. L., Price, J. T., Hall, K. R., Schneider, S. H., Rosenzweig, C., & Pounds, J. A. (2003). Fingerprints of global 
warming on wild animals and plants. Nature, 421(6918), 57–60. 

Sala, O. E., Chapin, F. S., Armesto, J. J., Berlow, E., Bloomfield, J., Dirzo, R., Huber-Sanwald, E., Huenneke, L. F., 

Jackson, R. B., Kinzig, A., Leemans, R., Lodge, D. M., Mooney, H. A., Oesterheld, M., Poff, N. L., Sykes, 
M. T., Walker, B. H., Walker, M., & Wall, D. H. (2000). Global biodiversity scenarios for the year 2100. 

Science, 287(5459), 1770–1774. 

Saleh, M., Ashqar, H. I., Alary, R., Mahfouf Bouchareb, E., Bouchareb, R., Dizge, N., & Balakrishnan, D. (2024). 
Biodiversity for ecosystem services and sustainable development goals. In Biodiversity and Bioeconomy 

(pp. 81–110). 

Sachs, J. D., Schmidt-Traub, G., Kroll, C., Lafortune, G., Fuller, G., & Woelm, F. (2019). Sustainable Development 
Report 2019. Bertelsmann Stiftung and Sustainable Development Solutions Network (SDSN). 

Sayer, J. A., & Campbell, B. M. (2004). The science of sustainable development: Local livelihoods and the global 

environment. Cambridge University Press. 
Schipper, J., Chanson, J. S., Chiozza, F., Cox, N. A., Hoffmann, M., Katariya, V., Lamoreux, J., Rodrigues, A. S., 

Stuart, S. N., Temple, H. J., & Baillie, J. E. (2008). The status of the world’s land and marine mammals: 

Diversity, threat, and knowledge. Science, 322(5899), 225–230. 
Schomers, S., & Matzdorf, B. (2013). Payments for ecosystem services: A review and comparison of developing and 

industrialized countries. Ecosystem Services, 6, 16–30. 

Searchinger, T., Heimlich, R., Houghton, R. A., Dong, F., Elobeid, A., Fabiosa, J., Tokgoz, S., Hayes, D., & Yu, T. H. 
(2008). Use of U.S. croplands for biofuels increases greenhouse gases through emissions from land-use 

change. Science, 319(5867), 1238–1240. 

https://doi.org/10.66529/book.9786277945053.2026.ch07


Chapter 07                                                                                                                                                                      Iqbal, 2026 

Published under CC BY 4.0.  |  https://doi.org/10.66529/book.9786277945053.2026.ch07 

83 

Simberloff, D., Martin, J. L., Genovesi, P., Maris, V., Wardle, D. A., Aronson, J., Courchamp, F., Galil, B., Garcia-
Berthou, E., Pascal, M., Pyšek, P., Sousa, R., Tabacchi, E., & Vila, M. (2013). Impacts of biological 

invasions: What’s what and the way forward. Trends in Ecology & Evolution, 28(1), 58–66. 

Sovacool, B. K. (2021). Reckoning with the risks of renewable energy. Nature Energy, 6(1), 4–6. 
https://doi.org/10.1038/s41560-020-00716-1 

Suding, K. N. (2011). Toward an era of restoration in ecology: Successes, failures, and opportunities ahead. Annual 

Review of Ecology, Evolution, and Systematics, 42, 465–487. 
Tanveer, A., Hussain, S., & Tehrem, S. (2026). Innovation subsidy design and payments for ecosystem services: A 

mixed-methods approach to multilateral environmental governance. Journal of Agricultural Policy and 

Transformation, 2(1). https://doi.org/10.66529/agripat.2026.2.1.29 
 

Tietenberg, T. (2006). Environmental and natural resource economics (7th ed.). Pearson Addison Wesley. 

The Economics of Ecosystems and Biodiversity (TEEB). (2010). The economics of ecosystems and biodiversity: 
Ecological and economic foundations. Earthscan. 

The Royal Society. (2024). How does deforestation affect biodiversity? The Royal Society. 

Turney, D., & Fthenakis, V. (2011). Environmental impacts from the installation and operation of large-scale solar 
power plants. Renewable and Sustainable Energy Reviews, 15(6), 3261–3270. 

UNESCO. (2025). Biodiversity is the living fabric of our planet. United Nations Educational, Scientific and Cultural 

Organization. 
United Nations (UN). (2015). Transforming our world: The 2030 agenda for sustainable development. United Nations. 

United Nations Environment Programme (UNEP). (2022). AI for the planet: Harnessing artificial intelligence for the 

environment. UNEP. 
United Nations Environment Programme. (2016). Protecting million-dollar reefs is key to sustaining global tourism. 

UNEP. 
United Nations Framework Convention on Climate Change (UNFCCC). (2015). The Paris Agreement. UNFCCC. 

United Nations General Assembly. (2024, October 14). World on track to achieve only 17 percent of 2030 agenda 

targets, speakers warn, as Second Committee takes up sustainable development reports (GA/EF/3604). UN 
Meetings Coverage. 

UN Secretary-General. (2024). Progress towards the Sustainable Development Goals: Report of the Secretary-

General (A/79/79-E/2024/54). United Nations. 
University of Gothenburg. (2024). Why should we care? Genetic biodiversity. University of Gothenburg. 

https://www.gu.se/en/cemeb-marine-evolutionary-biology/management-conservation/why-should-we-

care 

van Noordwijk, M., Minang, P. A., Dewi, S., & Lasco, R. D. (2019). Integrated natural resource management: From 

theory to practice. CIFOR. 

Visser, M. E., & Both, C. (2005). Shifts in phenology due to global climate change: The need for a yardstick. 
Proceedings of the Royal Society B: Biological Sciences, 272(1581), 2561–2569. 

Watson, J. E. M., Dudley, N., Segan, D. B., & Hockings, M. (2014). The performance and potential of protected areas. 

Nature, 515(7525), 67–73. 
World Bank. (2022). Natural resources for sustainable development report. World Bank. 

World Bank. (2025). Biodiversity. The World Bank. 

World Health Organization. (2025, February 18). Biodiversity and health: Fact sheet. World Health Organization. 
World Wildlife Fund (WWF). (2023). Artificial intelligence for nature and people. WWF International. 

World Wildlife Fund (WWF). (2024). Living planet report 2024: Restoring balance in nature. WWF International. 

Zero Carbon Analytics. (2024). Economic and financial systems must evolve to protect biodiversity and support 
transformative change. Zero Carbon Analytics. 

 

 

Declaration: AI-assisted tools (LLMs) were used to prepare figures/illustrations and to improve the 

language and grammar of this chapter. The authors reviewed and approved all content and assume full 

responsibility for its accuracy. 

 

https://doi.org/10.66529/book.9786277945053.2026.ch07
https://doi.org/10.1038/s41560-020-00716-1
https://doi.org/10.66529/agripat.2026.2.1.29
https://www.gu.se/en/cemeb-marine-evolutionary-biology/management-conservation/why-should-we-care?utm_source=chatgpt.com
https://www.gu.se/en/cemeb-marine-evolutionary-biology/management-conservation/why-should-we-care?utm_source=chatgpt.com

