Guardians of the Wildlife: A Holistic Approach to Wildlife for Sustainable
Ecosystems

Warda Mustfa', Hira Farooq', Madiha Batool’, Nazia Ehsan"*, Shahaba Tehreem', Muhammad Tahir", Iqra Bibi' and
Syeda Eishah Tu Razia'

'Department of Zoology, Faculty of Sciences, University of Agriculture, Faisalabad, Pakistan
*Corresponding author: nazia.ehsan@uaf.edu.pk

Abstract

Wildlife is indispensable for the maintenance of intricate ecological equilibria and the sustenance of human well-being, yet it confronts
escalating threats stemming from habitat fragmentation and loss, the pervasive impacts of climate change, and the detrimental effects of
illegal wildlife trade. This chapter delves into the multifaceted challenges inherent in wildlife conservation and critically examines diverse
strategies aimed at mitigating these threats. A central tenet of this exploration is the emphasis on shared guardianship, underscoring the
crucial roles of individuals, governmental and non-governmental organizations, and engaged local communities in conservation endeavors.
The discussion highlights the pivotal importance of establishing and effectively managing protected areas, exploring innovative and
sustainable funding models, and implementing participatory governance frameworks as essential mechanisms for successful conservation
outcomes. By comprehensively addressing these complex challenges and fostering robust global collaboration, this study underscores the
fundamental necessity of preserving biodiversity not only to ensure the resilience and functionality of ecosystems but also to safeguard the
well-being and prospects of future generations.
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Introduction

Wildlife and its Importance

Wildlife refers to all organisms that exist outside of direct human control, comprising both undomesticated animals and uncultivated
plants (Yarrow et al., 2009). Scope of "wildlife" varies among scholars, with some defining it strictly as all non-human animals, while others
include wild plants and habitats (Nurse & Wyatt, 2020). Certain definitions focus specifically on free-ranging vertebrates, excluding species
like fish. Earth’s intricate and Various ecosystems host an estimated 8.7 million distinct species each playing a vital role in maintaining ecological
balance (Mora et al., 2011). Wildlife has played a major effect in human lives since the beginning of time. The diversity of species ensures that
ecosystems remain resilient, adapt to changes, and function properly. Every species has a role in its environment, whether it's pollinating
plants, decomposing organic matter, or controlling pest populations. Wildlife helps maintain ecological balance. Predators control the
population of prey species, herbivores shape plant communities, and plants provide food and shelter for animals (Andermann et al., 2020).

Animals such as earthworms and other soil organisms improve soil structure and fertility. Wildlife also plays a role in maintaining clean
water by filtering and purifying water sources, which is vital for human and animal consumption. Wildlife contributes to climate regulation
through processes like carbon sequestration. Forests, oceans, and wetlands, which support various species, act as carbon sinks, absorbing
carbon dioxide from the atmosphere (Andermann et al., 2020). Numerous medications originate from plants, animals, and microorganisms
obtained from wildlife. Preservation of wildlife is essential for future medical discoveries. Wildlife is integral to cultural heritage and spiritual
practices across many societies. Moreover, wildlife provides an aesthetic value its beauty and diversity inspires art, photography, and tourism,
fostering appreciation and connection to nature. Wildlife supports industries like agriculture, tourism, and fishing. Ecotourism, in particular,
generates significant economic benefits, creating jobs and fostering sustainable development. We have an ethical duty to protect and preserve
wildlife. Many species are at risk due to habitat destruction, poaching, and climate change. Protecting wildlife ensures that future generations
can enjoy and benefit from the natural world (Mora et al., 2011).

Wildlife exerts a profound and multifaceted influence on the environment. Through their interactions, animals maintain important
ecological processes, including nutrient cycling and population regulation. However, human activities have significantly disrupted these natural
dynamics by altering ecosystems and breaking vital ecological links. Food chains, which connect animals to plants (as seen in herbivores and
seed-eaters) and to other animals (as seen in predators), play a pivotal role in stabilizing population balances within habitats. These intricate
interactions highlight the importance of species diversity in maintaining ecological equilibrium (Pereira et al., 2024). Birds, for example, are
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essential for pollination and seed dispersal, promoting plant reproduction and ecosystem health. Human activities, such as introducing non-
native species, have further destabilized ecosystems, causing significant environmental disturbances. According to the United Nations
Sustainable Development Goals report, nearly one million species face extinction within the coming decades. Over the past 126,000 years,
humans have played a major role in mammal extinctions through practices such as hunting, overharvesting, introducing invasive species,
polluting habitats, and converting natural landscapes for agriculture and urbanization (Pereira et al., 2012).

2. Threats to Wildlife

Wildlife faces numerous significant threats, each contributing to the decline of species populations. Among these, habitat destruction
emerges as the most critical, accounting for 71.3% of species declines, overshadowing other factors such as overexploitation (7.4%),
invasive species (6.8%), pollution (4.7%), and climate change (1.8%) described in Figure 1. While climate change has a comparatively
smaller direct impact, habitat destruction is a major challenge that demands heightened global attention and resources to mitigate its effects
(Hogue & Breon, 2022).

2.1. Scope

The spectrum of animal species affected by wildlife trading spans
a vast array of taxonomic groups (Rosen & Smith, 2010). Illegal
harvesting has devastatingly reduced population numbers for many
species. For instance, skins and bones demand for traditional
medicines has resulted in a staggering 97% decline in tiger
populations within a century, alongside local extinctions. Similarly,
pangolins, heavily poached for their meat and scales, have
experienced a 94% population decline in China and neighboring
countries (Pietersen et al., 2014). Asiatic black bears (Ursus
thibetanus), sun bears (Helarctos malayanus), and sloth bears
(Melursus ursinus) face threats due to the demand for bile in Chinese
and Southeast Asian medicines, leading to a global population decline
of 49% (Foley et al., 2011). Rhino horns, sought for their use in
traditional Asian medicines, have spurred poaching that caused an
85% population reduction within just 17 years (Ayling et al., 2012).
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3. Guardians of Wildlife

Guardians of wildlife including individuals, organizations, and
communities, play a critical role in conserving, protecting, and
restoring wildlife and their habitats. The survival of endangered
species relying on habitat protection as well as the conservation of biodiversity depends heavily on the work of nature guardians. Through
different pathways these guardians raise money while lobbying government officials and education the general public on global conservation
initiatives (White et al., 2022).

The worldwide funding dedicated to biodiversity preservation stood at between USD 124 and 143 billion in 2019. The funding distribution
included 1% for nature-based solutions alongside carbon markets as per (Girardin et al., 2021) report while (Holmes, 2012) noted philanthropy
along with conservation NGOs received 2% and green financial products obtained 4% funding (Wang & Zhi, 2016). The remaining support
was split equally between sustainable supply chains and official development assistance. Industries involving agriculture and infrastructure
received 6% of the budget for biodiversity offsets funding. Natural infrastructure, encompassing reefs, forests, and wetlands that provide
critical ecosystem services such as watershed protection and coastal defense, received 20% of the funding. Finally, 57% was allocated through
domestic budgets and tax policies aimed at incentivizing eco-friendly economic activities while discouraging practices harmful to nature
(DaSilva & Wheeler, 2017).

Fig. 1: Major threats to wildlife

3.1. Concept of Guardians of Wildlife and their Role in Conservation

Approximately 720 million of the world’s most impoverished individuals live in regions where preserving biodiversity is of critical
importance (Turner et al., 2012). These communities often maintain deep cultural, spiritual, and ecological connections with their natural
surroundings. Historically, conservation strategies that engage local populations as wildlife guardians have proven effective in mitigating
biodiversity loss and preserving habitats (Dawson et al., 2021). However, economic incentives for these local stakeholders have been minimal.
Recognizing this gap, COP26 in 2021 pledged USD 1.7 billion annually to support local communities for their stewardship of biodiversity
(Haenssgen et al., 2022). Despite this commitment, the allocation falls significantly short of the USD 124 billion-USD 143 billion required
annually to maintain global biodiversity, especially considering that these communities safeguard 80% of the planet’s biodiversity (Bandiaky-
Badji et al., 2023). Furthermore, most of the global biodiversity budget is concentrated in industrialized nations, leaving only a fraction for the
most vulnerable populations.

The solution called “Interspecies Money” introduces financial mechanisms that operate based on wildlife species (Ledgard, 2022). The
model enables digital species identities to send funds directly to local guardians who manage these animals. Once a photograph of a protected
giraffe is made available its guardian would receive financial benefits and the continuous good health of an orangutan could lead to substantial
financial assistance to its local protectors (Sharef et al., 2022).
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3.2. Role of Guardians of Wildlife: Conservation Programs

Wildlife sanctuaries together with reserves and national parks form the basic foundation for habitat conservation. Biodiversity
conservation maintains protected areas (PAs) as its essential foundation in order to decrease global biodiversity reduction. Through establishing
PAs in the Amazon rainforest significant deforestation has been successfully restricted. PAs represent legally protected geographical areas which
management ensures sustainable protection of nature and its ecosystem services (Coad et al., 2015).

National Parks and Wildlife Sanctuaries (NP&WLS) serve as fundamental sources for biodiversity protection as well as ecosystem health
support and delivery of vital ecosystem services. The areas home more than 15% of global terrestrial carbon stock while preventing forest loss
while supporting above one billion people's livelihoods. The critical ecological and socio-economic value of protected areas (PAs) does not
protect them from development threats such as urban growth together with mining activities and tourism alongside other human activities.
More than 238,563 terrestrial protected areas and inland water sections exist today based on WDPA data which cover 15% of landmass and
7% of ocean territory (UNEP-WCMC & IUCN, 2018). An effective governance system together with sufficient financial support are mandatory
for dealing with problems facing protected areas. Government officials and funding bodies alongside conservation advocates need to make PAs
their top priority by implementing accountable management strategies. Local communities together with stakeholders and civil society
participants maintain an essential role in having their interests protected throughout conservation initiatives (Ervin, 2003;

3.3. Legal Framework

Pakistan implements its wildlife conservation framework through provincial acts together with associated regulations. Multiple laws
organize protected areas into three major categories which include National Parks and Wildlife Sanctuaries and Game Reserves with
cornerstone protection of animal species. The current conservation legislation displays critical deficiencies since it does not provide protection
to threatened plant species. These laws prioritize enforcement through hunting and poaching enforcement over participatory management
practices. A planned flow Model Wildlife Law creates collaborative wildlife management through partnerships between local communities and
government authority legislatures to solve existing limitations. The diverse community engagement model establishes participation at the
community level which integrates into biodiversity conservation projects. A review of local government legislation is needed to improve local
participation along with sustainable conservation practices (Khan, 2003).

3.4. Management Plans and Policies

The worldwide evolution of protected area management happens through the implementation of CBD and IUCN standards. Modern
authorities consider participatory governance models to be the optimal practices for protected area management. The successful
implementation of co-management frameworks has occurred in Australia along with Canada when these structures unite government entities
with indigenous peoples and local communities. The IUCN's Green List of Protected and Conserved Areas forms worldwide criterions for
governance and planning and consequences of conservation which enables PAs to meet their biodiversity objectives along with market demands
from local communities (Watson et al., 2014).

3.5. Research and Training in Biodiversity Conservation

To achieve efficient biodiversity conservation both research and training methods are mandatory. Adaptive management approaches and
ecosystem monitoring requisite the combination of natural science and social science research methods. The critical nature of conservation
biology as a field has provided its specialists with essential abilities including habitat restoration techniques and species monitoring practices
and community outreach methods. The IUCN and UNESCO’s Man and the Biosphere Programme establish platforms for knowledge transfer
and capacity development services. Resource-limited areas need to enhance research infrastructure while providing specialized training because
it is a pressing need. Scientific research combined with practical solicitations facilitates conservation programs to strengthen local abilities for
using natural resources sustainably (Balmford & Cowling, 2006).

3.6. Education and Awareness

Environment-based education programs throughout the world seek to bridge understanding gaps through community and school system
and government official collaboration. Many programs link with community-held ecological understanding to develop environmentally
sustainable practices which provide advantages to local inhabitants and nature preservation. The UNESCO’s Man and the Biosphere Programme
has executed thriving public awareness campaigns which display both biosphere reserves' significance and sustainable development values to
the general population. The challenge to add biodiversity-focused material to traditional school lessons stems from widespread environmental
topics which overpower biodiversity conservation themes. The United Nations Development Programme (UNDP) supports participatory
education projects that enable local communities to join conservation initiatives (Jacobson et al., 2015).

3.7. Community Involvement and Capacity Building in Conservation

The success of biodiversity conservation depends on making individuals from communities actively involved. Natural resources have dual
status as traditional ownership for local people who both manage them and use them directly. Community involvement through methods like
community-based natural resource management shows that locals achieve sustainable practices when they are included while conservations
groups resolve their conflicts with residents. Community involvement receives support from capacity-building initiatives that provide
fundamental skills for conservation to both individuals and institutions. Through training programs and knowledge-sharing platforms
combined with workshops community members gain better technical as well as managerial expertise for effective biodiversity management
participation. The Man and the Biosphere Program of UNESCO and biodiversity programs supported by UNDP focus on merging indigenous
wisdom with scientific techniques to create conservation approaches that display flexibility and adaptability (Fabricius et al., 2004). These
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programs train societies through education and develop capacities which guarantees perpetual achievement of conservation approaches and
sustainable development methods (Li et al., 2018).

4. Organizations: World Wildlife Fund (WWF)

Fund acquisition stands as the largest obstacle which prevents nature conservation progress. The World Wildlife Fund (WWF) works to
establish interconnections between governments markets and civil society for obtaining essential funding to fight biodiversity decline. WWF
established its operations in 1961 at the beginning of what is now the most widely recognized conservation organization. WWF operates through
more than 100 countries and five continents worldwide while maintaining a supporter population of around 5 million individuals including
global locations. WWF announced a €721 million globally generated revenue in 2017 which established it among the highest-funded bodies in
its sector. Since 2010, public sector financing has accounted for just under 20% of WWF’s income, following individual contributions (around
40%) and corporate funding (approximately 12%). Additional sources include legacies and bequests (~10%), foundations (~9%), and other
smaller streams. Despite growing attention to private sector funding (Hamrick, 2016), public funding remains integral to WWEF’s operations.
Offices with public financing strategies reportedly secure five times more funding and wield greater influence on policy and institutional change
(Anyango-van Zwieten et al., 2019). WWF’s initiatives focus on protecting species such as tigers and pandas and safeguarding ecosystems like
rainforests.

4.1. International Union for Conservation of Nature

It is founded in 1948, the International Union for Conservation of Nature (IUCN) is a membership-driven organization that unites
governmental and non-governmental entities. It has grown into the world’s largest and most diverse environmental network, with 1,300
member organizations and more than 15,000 experts. IUCN offers knowledge, tools, and resources to promote sustainable development and
advance global nature conservation efforts.

IUCN’s influence extends to high-level international governance as the only environmental organization with official United Nations
Observer Status. Through its global network the organization implements various conservation projects that work to prevent habitat loss
restoration of ecosystems and improve human health (St, 2019).

Fig. 2: Factors for Wildlife
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4.2. Wildlife Conservation Society

The organization works as a global non-profit dedicated to wildlife conservation through habitat protection which safeguards biodiversity
as well as ecological stability. WCS serves as a global non-profit entity devoted to defending various endangered wildlife species including
elephants, tigers, sharks, macaws and lynx. The 14 priority areas of WCS operation protect half of the world’s biodiversity as the organization
utilizes scientific research to enhance its conservation programs through financial backing.

The World Conservation Society applies its local government and community partnerships to create environmentally beneficial projects
that also hold economic value. WCS implements a five-year initiative to combat illegal wildlife trafficking while deploying legislative and wildlife
reserve building and unmanned aerial vehicle and airborne LiDAR data strategies (Hughes et al., 2023; Xu et al., 2023). WCS supports local
communities by creating conservation programs that grant stakeholders the ability to actively participate in biodiversity protection efforts.
WCS maintains operations in more than 60 countries as it advances key progress in worldwide conservation initiatives. There are various
factors that help in the preservation and conservation of wildlife given in Figure 2.

5. Challenges Faced: Habitat Loss

Protected areas serve as area-based strategies for biodiversity protection according to (Maxwell et al., 2020). These protected areas demonstrate
superior biodiversity support than unprotected territories alongside successful habitat conversion reduction (Cazalis et al., 2020). The
maintenance of natural ecosystems together with their distinct regional species depends on these essential territories (Ingram et al., 2021). The
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effectiveness of parks and reserves depends on multiple external elements that involve human disturbances together with regional ecological
processes (DeFries et al., 2007).

Many nations have established buffer zones surrounding protected areas as a solution to control human interactions within these zones
as well as protect core conservation areas from human-induced impacts. Buffer zones supply additional habitats to species while reducing
human-caused effects but scientific evidence about their ecological effects remains limited and unclear (de Almeida-Rocha & Peres, 2021).
Habitat destruction results in major alterations for species populations combined with extreme sensitivity among wetlands. The effects between
habitat fragmentation and loss remain difficult to separate mainly because the two factors commonly exist together (Fahrig, 2003). The
ecosystems experience substantial changes in species populations because of the combination of forested areas together with agricultural zones
and roadway systems throughout the surrounding landscape (Alsfeld et al., 2010).

5.1. Climate Change

Experts throughout the scientific community confirm that human-produced greenhouse gas emissions create global climate change which
affects ecosystems and species across the planet Global temperatures measured from land and sea between 1983 and 2012 became the highest
on record during the last 1,400 years while the Antarctic and Arctic regions experienced decreasing sea ice spans Blunden & Arndt, 2014). Soil
temperatures are rising while spring snow cover decreases and permafrost begins to thaw in regions of the Northern Hemisphere. (Blunden &
Arndt, 2014).

The current climate crisis causes major weather disturbances which match what models have predicted as expected outcomes of climate
change patterns. The transformations in ecological habitats have caused species to move their habitats while affecting their seasonal cycles and
predator relationships as well as influencing their migrations between terrestrial, freshwater and marine environments (Bird species exhibit
early summer arrivals while coral reefs suffer from bleaching situations and diminishing living coral populations due to heating sea
temperatures Reef-building corals face extinction at a rate of one-third among their population because of the joint effects of human-caused
pressure and climate change (Carpenter et al., 2008).

Climate change affects species differently from region to region since environmental elements including temperature along with
precipitation rates and other factors determine these outcomes (Frusher et al., 2014). Some populations retain adaptive genetic variations
which help them survive environmental changes but other populations lack such ability so they remain more exposed to threats (Hoffmann &
Sgro, 2011).

5.2. Illegal Wildlife Trade

The illegal wildlife trade function as a major environmental offense that produces billion-dollar revenues each year while trading hundreds
of millions of species throughout thousands of living organisms IWT stands for illegal activities that use natural resources to gain profit either
personally or by organizations through poaching and smuggling and trafficking of flora and fauna that breaks national and international laws
(Nellemann et al., 2014; Polner & Moell, 2016).

Science suggests that illegal wildlife trade stands among illegal industries that yield the highest profits worldwide while researchers believe
the actual numbers surpass previous estimates (Nellemann et al,, 2016). International trade in endangered wildlife requires proper
management through the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) which now covers more
than 38,700 species of plants and animals (Raymakers, 2006).

The unauthorized trading of wildlife produces deep environmental damage and severe health consequences. Overexploitation causes
unsustainable harvesting which adversely affects the existence of commoditized species Developing countries face substantial monetary losses
from IWT because the model leads to organized crime networks that worsen violence and societal corruption.

Conclusion

Every planet needs preservation and conservation of wildlife for sustaining biodiversity with ecological stability along with environmental
well-being. Immediate worldwide organized efforts become necessary because habitat destruction and climate change and illegal poaching
attacks natural ecosystems. Producing effective wildlife protection requires the united work of governments, conservation groups and local
communities who should establish habitat restoration with anti-poaching control and sustainable resource management procedures.
Sustainable environmental practices depend heavily on the collective educational efforts of public communities in order to secure a culture of
responsibility towards nature and its wildlife sanctuaries. Wildlife conservation in the future will work best when combined with original
solutions and flexible strategies. The current world provides progressive tools for successful management through satellite tracking systems
complemented by artificial intelligence in animal tracking alongside genomic studies. Expedited solutions from stronger policies and increased
funding that incorporate international cooperation will remain key to handle active sustainability problems. Sustainable development linked
with conservation programs along with participation from the community lead to lasting advantages for wildlife along with human benefits.
Humanity should dedicate its resources to these conservation priorities because they will create an environment where wildlife protection can
flourish and ecosystems stay strong and natural ecosystems will remain protected for future generations.
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