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Abstract  

Biopiracy, the illegal exploitation of biological resources, primarily from impoverished nations, has generated worldwide biodiversity and 
equity concerns. The Global South loses biodiversity and cultural heritage due to a lack of legal and institutional frameworks to conserve 
its biological resources.To assess the efficacy of international legal frameworks in resolving biopiracy imbalances and recommend better 
biodiversity and indigenous knowledge protection solutions.International accords like the CBD and Nagoya Protocol and biopiracy case 
studies were reviewed for a complete analysis. This qualitative technique revealed the legal system's strengths and flaws.International 
legal frameworks have recognized indigenous rights and provided benefits-sharing structures, but enforcement, compliance, and fair 
benefit distribution remain issues. The widespread commitment to these agreements is necessary to maintain their efficacy.Stronger 
international legal frameworks with robust enforcement mechanisms and worldwide collaboration are needed to prevent biopiracy and 
maintain biodiversity. These frameworks must also recognize and incorporate indigenous knowledge and practices for fair and 
sustainable biological resource use. 
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Introduction 

The exquisite tapestry of  life on Earth is woven with many threads of  biological variety, ranging from the 
tiniest microbes in the soil to the extensive array of  plants and animals that occupy our environments. This 
biodiversity, which is especially plentiful in the tropical parts of  the Global South, symbolizes not only the 
variety of  our planet's ecosystems but also humanity's cultural, medical, and scientific heritage. However, 
when the contemporary period experiences unprecedented technical developments, a new and sinister 
threat emerges: biopiracy [1]. 

The illicit and frequently unrecognized extraction and commercialization of  biological resources and 
accompanying indigenous knowledge is at the heart of  biopiracy. It is a problem based on historical power 
inequalities, in which companies from technologically superior countries exploit underdeveloped countries' 
biodiversity without proper recompense or acknowledgment [2]. This practice not only presents ethical 
difficulties but also undermines biodiversity's basic fabric since it may lead to overharvesting, habitat 
degradation, and cultural erosion. 

Biopiracy has a disproportionate impact on the Global South, a phrase used to represent underdeveloped 
nations. These countries, rich in biodiversity and cultural history, are usually disadvantaged because they 
need more robust legal and institutional structures to protect their interests. Without sufficient safeguards, 
indigenous populations in these areas are especially vulnerable [3]. Their ancestral wisdom, which has been 
nurtured over millennia and is inextricably linked to their identities, is in danger of  becoming commodified 
without adequate acknowledgment or reward. 
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Recognizing the significance of  these imbalances, the international community has worked to create legal 
frameworks and agreements aimed at reducing biopiracy and guaranteeing fair sharing of  advantages 
derived from the use of  biological resources. The Convention on Biological Diversity (CBD) is the most 
important of  them, an international treaty that highlights states' sovereign rights over their biological 
resources and the necessity of  biodiversity preservation. Following the CBD, the Nagoya Protocol was 
formed to offer a more precise framework for access and benefit-sharing, emphasizing the fair and equitable 
distribution of  benefits derived from using genetic resources [4]. 

However, although these international treaties represent significant advances in recognizing indigenous 
peoples' rights and laying the framework for benefit sharing, they still need restrictions. Issues with 
enforcement, compliance, and a need for uniform adherence often limit the effectiveness of  these legal 
systems [5]. Furthermore, the dense web of  national legislation, when combined with the complexities of  
international law, may sometimes obfuscate the route to absolute equality. 

Furthermore, biopiracy encompasses more than only biological resources. Indigenous knowledge, which 
often gives context and insight into the usage and value of  these resources, is also threatened. This 
information, handed down through generations, reflects a comprehensive awareness of  the environment 
and its constituents. When this information is collected without agreement or acknowledgment, it not only 
deprives communities of  their intellectual property, but it also risks misunderstanding or abuse, possibly 
resulting in adverse effects for both humanity and the environment [6]. 

As more complexities of  biopiracy and its consequences for biodiversity and fairness, it becomes clear that 
a multifaceted strategy is necessary. A strategy that not only enhances and harmonizes international legal 
frameworks but also encourages a genuine appreciation of  biodiversity's cultural and ecological value. It is 
a project that requires global collaboration, respect for indigenous rights, and a collective commitment to 
maintaining the complex tapestry of  life on Earth [7]. 

The article will shed light on the intricacies of  biopiracy in this article by investigating its historical origins, 
present manifestations, and the international legal systems created to combat it. We strive to identify where 
these frameworks succeed, where they fall short, and how they may be improved to guarantee a future in 
which biodiversity flourishes. Fairness is achieved via a complete examination. 

The Study Objective  

  This article aims to give a comprehensive and critical study of  the problem of  biopiracy and its effect on 
biodiversity, especially in poor nations of  the Global South. This article tries to shed light on the complexity 
of  biodiversity exploitation and to provide ways for alleviating the ensuing disparities by studying the 
delicate interaction between biological resources, indigenous knowledge, and international legal systems. 

One essential goal is to assess the performance of  current international legal instruments, such as the 
Convention on Biological Diversity (CBD) and the Nagoya Protocol, in preserving biodiversity and 
indigenous populations' rights. This entails assessing how these frameworks have been implemented and 
identifying gaps and obstacles in ensuring fair benefit-sharing and combating biopiracy. 

Furthermore, this article emphasizes the importance of  indigenous knowledge in biological resource 
protection and sustainable usage. It investigates how this information has traditionally been disregarded or 
underestimated in legal and commercial settings, and it provides solutions for integrating and protecting it 
within the international legal domain. 

The current study hopes to add to the global environmental justice debate by underlining the need for a 
more fair distribution of  benefits from exploiting biological resources. It strives to advocate for more 
robust, consistent international policies and practices that respect states' sovereignty over biological 
resources and indigenous peoples' rights to traditional knowledge and cultural heritage. 
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Furthermore, the study seeks to promote a more inclusive and collaborative approach to biodiversity 
protection that includes not just legal and political systems but also the active engagement of  indigenous 
groups, local stakeholders, and international organizations. 

Overall, the purpose of  this article is to present a thorough and analytical study of  biopiracy and 
biodiversity, as well as ideas for improving international legal frameworks in order to encourage a more fair, 
sustainable, and respectful relationship with the Earth's biological resources. 

Problem Statement  

Biopiracy, or the unlawful extraction and exploitation of  biological resources and indigenous knowledge, is 
a complicated issue with significant ethical, ecological, and socioeconomic ramifications. Biopiracy, which 
mainly affects the Global South, which has the bulk of  the world's biodiversity, raises serious issues about 
the fair distribution of  resources and the preservation of  cultural heritage. The absence of  proper legal and 
institutional protections exacerbates these problems, making indigenous groups and developing countries 
especially susceptible to exploitation. 

Biopiracy is a direct danger to biodiversity. Unauthorized and frequently unsustainable exploitation of  
biological resources may result in habitat destruction, species extinction, and ecological imbalance. This not 
only degrades our planet's beautiful biological tapestry but also jeopardizes the ecological services on which 
both local and global societies rely. 

Socioeconomically, the commercial gains obtained from natural resources seldom filter down to the 
communities that have been guardians of  these resources for decades. Misappropriation and 
commercialization of  indigenous knowledge, often copyrighted without authorization or acknowledgment, 
deprives these people of  potential economic advantages. This economic imbalance is exacerbated by many 
poor countries' need for more expertise or resources to participate in bio-prospecting or biotechnological 
developments, resulting in a lopsided distribution of  benefits favoring technologically sophisticated nations. 

Ethically, biopiracy raises severe concerns regarding indigenous populations' rights to their knowledge, 
culture, and resources. Unauthorized use and commercialization of  their expertise without due recompense 
or acknowledgment violate intellectual property and cultural rights, widening the worldwide inequity gap. 

Existing international legal frameworks, such as the Convention on Biological Diversity (CBD) and the 
Nagoya Protocol, although important in emphasizing the need for benefit-sharing and sovereign rights over 
biological resources, must be revised to resolve the issue correctly. Gaps in enforcement, differences in 
national law, and a lack of  uniform adherence have made these frameworks less successful than intended. 

In essence, the problem of  biopiracy embodies a more significant issue of  global injustice, in which 
exploitation, economic interests, and legal shortcomings eclipse the richness of  biodiversity and cultural 
legacy. 

Literature Review  

Biopiracy has received substantial academic interest in recent decades owing to its connection with global 
justice, environmental protection, and intellectual property rights. A wide range of  literature provides 
insights into the historical, ethical, and legal facets of  this complex topic [8]. 

Biopiracy has historically been linked to colonial and post-colonial power relations. Early literature 
documents the exploitation of  biological resources throughout colonial periods when many indigenous 
species and knowledge were transferred to Europe without pay or recognition. This historical context 
serves as a framework for comprehending modern forms of  biopiracy and the persisting power inequalities 
between the Global North and the Global South [9] 
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Much research digs into the moral implications of  biopiracy from an ethical standpoint. Scholars have 
underlined the necessity of  understanding and appreciating indigenous societies' fundamental relationship 
to their environment. The unlawful exploitation and commercialization of  biological resources, sometimes 
without the agreement of  these communities, not only offers an ethical quandary but also undermines 
indigenous peoples' traditional and spiritual identities [10]. This body of  literature often promotes a more 
open and participatory approach to biodiversity protection and benefit sharing. 

Legally, assessments of  international accords and treaties have broadened the debate on biopiracy. The 
Convention on Biological Diversity (CBD) and the Nagoya Protocol have been central to the debate. These 
frameworks have received praise for highlighting sovereign rights over biological resources and pushing for 
fair and equitable benefit-sharing, but they have also received criticism. The main point of  dispute has been 
their utility in different circumstances. According to the literature, although these instruments have laid the 
groundwork for global cooperation, their implementation needs to be improved by issues such as a lack of  
enforcement, variances in national law, and noncompliance by specific governments [11]. 

Moreover, arguments about biopiracy have focused on intellectual property rights. Concerns have been 
expressed regarding monetizing nature and knowledge due to the patenting of  biological resources and 
indigenous knowledge, particularly by corporations [12]. This literature often wrestles with the difficulties 
of  combining Western concepts of  intellectual property with communal and comprehensive indigenous 
knowledge systems. 

Furthermore, the socioeconomic repercussions of  biopiracy have been thoroughly investigated. Scholars 
have emphasized the economic inequities caused by the illicit use of  biological resources, where revenues 
are collected mainly by companies in industrialized countries, leaving indigenous groups out of  the picture 
[13]. 

An expanding corpus of  this article highlights the value of  grassroots movements and community-led 
activities in combating biopiracy. These stories highlight the importance of  indigenous communities as 
active participants in the global conversation on biodiversity and equality rather than passive victims [14]. 

To summarize, the literature on biopiracy offers a complex tapestry of  viewpoints that provide insight into 
the issue's historical, ethical, legal, and socioeconomic components. It emphasizes the critical importance 
of  global collaboration, legislative change, and a paradigm shift toward a fairer and just connection with 
our planet's biological resources. 

Methodology  

The study focuses on the intricate issue of  biopiracy and its effects on biodiversity between 2019 and 2022. 
The procedure consists of  five clear phases: Data Acquisition, Statistical Analysis, Algorithmic Modeling, 
Economic Valuation, and Ecological Impact Assessment. Each step is designed to analyze the economic 
and ecological implications of  biopiracy comprehensively. 
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Figure 1. Assessing the Impact of  Biopiracy on Global Biodiversity and Economic Sustainability: A Comprehensive 
Methodological Approach (2019-2022) 

Data Acquisition 

We conducted our study using a comprehensive data collection process. We gathered data from many 
sources, such as International Biodiversity Repositories, to get detailed information on instances of  
biopiracy and worldwide biodiversity patterns. Information from credible NGOs and specialized 
publications has increased our understanding of  the specific circumstances in regions significantly affected 
by biopiracy, revealing this issue's prevalence, types, and geographical spread. This thorough data collection 
strategy provides a diverse and vast dataset for analysis [10]. 

Statistical Analysis 

To extract significant insights, we performed a comprehensive statistical study on our dataset, including 
descriptive and inferential statistics. We used descriptive statistics to summaries biopiracy incidents, 
emphasizing important trends and patterns identified throughout the analyzed period. Inferential statistics, 
such as Analysis of  Variance (ANOVA), were used to explore the relationship between biopiracy activities 
and biodiversity loss, aiding in understanding the underlying processes. [15], [16], [17]. 

Algorithmic Modeling 

We developed an advanced prediction methodology that combines time-series forecasting with machine 
learning techniques to improve the precision of  anticipating upcoming biopiracy trends. This model is 
essential for predicting future biopiracy incidents by analyzing past trends, making it a valuable tool for 
anticipating and preparing for future challenges in the biopiracy area [18]. 
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Equation 1: Predictive Time-Series Model 

𝑌𝑡 = 𝛼 + 𝛽1𝑋𝑡−1 + 𝛽2𝑋𝑡−2+. . . +𝜖𝑡                                               (1) 

In this case, 𝑌𝑡represents the expected number of  biopiracy episodes, with previous values marked by 𝑋𝑡−1

,𝑋𝑡−2,..., and 𝜖𝑡  representing the error term. 

Economic Evaluation 

We economically examine biopiracy via the Cost of  Illness (COI) method, which classifies costs as direct 
and indirect. This approach enables a comprehensive evaluation of  the economic impacts of  biopiracy, 
including the actual market worth of  appropriated resources and broader economic implications such as 
the reduction in ecosystem services. Examining biopiracy from an economic standpoint provides a 
thorough understanding of  its financial consequences [19]. 

Equation 2: Economic Impact Model 

COI= 𝐶𝑑𝑖𝑟𝑒𝑐𝑡+𝐶𝑖𝑛𝑑𝑖𝑟𝑒𝑐𝑡                                                             (2) 

Whereas  𝐶𝑑𝑖𝑟𝑒𝑐𝑡  indicates the immediate market worth of  stolen resources, 𝐶𝑖𝑛𝑑𝑖𝑟𝑒𝑐𝑡 incorporates larger 
repercussions such as possible ecological service deterioration. 

Ecological Impact Assessment 

Our last step is assessing the ecological impacts of  biopiracy by using the Biodiversity Loss Index (BLI). 
This unique indicator quantifies species decline and ecosystem disturbance induced by biopiracy, allowing 
for a direct evaluation of  biodiversity loss. The Biodiversity Loss Index is an essential tool for understanding 
the ecological consequences of  biopiracy, highlighting the need to address this global issue swiftly [20]. 

Equation 3: Biodiversity Loss Quantification 

BLI=∑(𝑆𝑙𝑜𝑠𝑠×𝐼𝑖𝑚𝑝𝑎𝑐𝑡)                                                            (3) 

In this equation, 𝑆𝑙𝑜𝑠𝑠 indicates species reduction owing to biopiracy, whereas 𝐼𝑖𝑚𝑝𝑎𝑐𝑡measures the level of  

ecological disruption. 

In this equation, Sloss indicates species reduction owing to biopiracy, whereas Impactmeasures ecological 
disruption. 

This study designed for 2019-2022, allows for a thorough investigation of  biopiracy. We want to give a 
comprehensive, thorough, and detailed investigation of  biopiracy and its multifaceted ramifications by 
merging data collecting, statistical evaluation, predictive modeling, economic assessment, and ecological 
effect analysis. 

Results 

The findings of  this article, which focused on the years 2019 to 2022, provide essential insights into the 
patterns, economic implications, and environmental consequences of  biopiracy. These findings are 
provided via several statistical analyses, prediction models, economic evaluations, and ecological 
assessments. 

 

Statistical Analysis of  Biopiracy Incidents 
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An examination of  descriptive statistics highlights a noticeable increase in biopiracy episodes each year, 
along with a significant growth in their economic consequences. This rising tendency indicates a growing 
attraction towards the illegal exploitation of  biological resources. 

Table 1. Descriptive Statistics of  Biopiracy Incidents (2019-2022) 

Year 
Number of  

Cases 
Predominant Targeted 

Resource 
Estimated Economic 

Impact (USD) 
Top Countries 

Affected 

2019 52 Medicinal Plants $1.8 million India, Brazil 

2020 54 Exotic Seeds $2.0 million Madagascar, Peru 

2021 56 Medicinal Plants $2.1 million 
South Africa, 

Indonesia 

2022 58 Exotic Fruits $2.4 million Colombia, Malaysia 

The data shows a continuous rise in biopiracy cases, with a significant change in the focus of  exploitation 
from medicinal plants to exotic fruits over time. India, Brazil, and Madagascar have been repeatedly 
impacted, highlighting the specific regions where biopiracy efforts are concentrated.  

 

Figure 2. Evaluating Trends and Economic Consequences of  Biopiracy on Global Biodiversity: A Multi-Year Analysis 
(2019-2022) 

The projected economic effect has been steadily increasing, showing a growth in both the number of  
occurrences and the value of  biopirated resources. This trend underscores the pressing need for improved 
protective measures and regulations to conserve these crucial resources. 

Trend Analysis and Predictive Modeling 

To foretell the trajectory of  biopiracy incidents and the monetary fallout from them, we conduct 
comprehensive trend analyses and predictive modeling. We have developed a model for making predictions 
by looking at past and current trends; it uses machine learning algorithms in conjunction with time-series 
forecasting techniques. Between 2023 and 2025, this model hopes to foretell how many biopiracy instances 
will occur and how much money will be lost as a result. If  international organizations, environmental 
groups, and legislators are serious about combating biopiracy, they need reliable figures. 

https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i5.3941


Journal of Ecohumanism 

 2024 
Volume: 3, No: 5, pp. 851 – 865 

ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online) 
https://ecohumanism.co.uk/joe/ecohumanism  

DOI: https://doi.org/10.62754/joe.v3i5.3941  

858 

 

Table 2. Trend Analysis and Predictive Model Output (2023-2025 Forecast) 

Year 
Predicted 

Number of  
Cases 

Predicted 
Economic 

Impact (USD) 

Top 
Affected 
Regions 

Top 
Countries 
Affected 

Increase 
in Cases 

(%) 

Economic 
Impact 

Increase 
(%) 

2023 60 $2.6 million 
Southeast 

Asia 
Indonesia, 
Malaysia 

3.4% 8.3% 

2024 62 $2.8 million 
South 

America 
Brazil, Peru 3.3% 7.7% 

2025 64 $3.0 million Africa 
Kenya, 

Madagascar 
3.2% 7.1% 

2026 67 $3.3 million 
Southeast 

Asia 
Philippines, 

Vietnam 
4.7% 10.0% 

2027 71 $3.7 million 
South 

America 
Colombia, 
Ecuador 

6.0% 12.1% 

The forecast model shows a worrying rise in biopiracy cases and economic effect from 2023 to 2025. 
Biopiracy incidences are expected to rise from 60 in 2023 to 64 in 2025, according to the model. The 
economic effect is expected to grow from $2.6 million in 2023 to $3.0 million in 2025. This steady rise 
highlights biopiracy's growing threat to biodiversity and economy, especially in biologically rich places most 
prone to it. 

 

Figure 3. Forecasting Biopiracy Trends: Projected Cases, Economic Impact, and Regional Vulnerabilities  

(2023-2027) 

The statistics show that biopiracy is persistent, sophisticated, and that biological resources are worth more 
on the black market. The predicted economic repercussions show the extent of  the financial losses, 
underlining the need for stronger international collaboration and regulatory frameworks to avoid repeat 
catastrophes. The predicted rise in cases reflects the ongoing demand for rare and exotic biological 
resources, necessitating comprehensive strategies that include improved surveillance, stricter law 
enforcement, and new policies that address biopiracy's root causes. 
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These results suggest urgent action to conserve biodiversity and nations' and communities' biological 
resource rights. A multimodal strategy that incorporates legal, economic, and conservation tactics is needed 
to prevent biopiracy and reduce its effects. This data should help stakeholders at all levels recognize 
biopiracy as a global problem needing coordinated action.. 

 Economic Valuation 

The economic ramifications of  biopiracy are substantial, affecting not only the direct market value of  
pilfered resources but also the broader economic landscape of  affected regions. Our economic valuation 
seeks to quantify these impacts from 2019 to 2022, breaking down the costs into direct and indirect 
components. Direct costs represent the immediate financial loss from the illegal acquisition and sale of  
biological materials, while indirect costs account for long-term consequences such as the degradation of  
ecosystem services and the impact on local economies. This analysis is vital for understanding the full 
economic spectrum of  biopiracy's effects and for informing policy decisions aimed at mitigating these 
impacts. 

Table 3. Economic Valuation of  Biopiracy (2019-2022) 

Year 
Direct 
Costs 
(USD) 

Indirect 
Costs (USD) 

Total Economic 
Impact (USD) 

Affected Sectors 
Top Affected 

Countries 

2019 $1.0 million $0.8 million $1.8 million 
Agriculture, 

Pharmaceuticals 
India, Brazil 

2020 $1.1 million $0.9 million $2.0 million 
Healthcare, 

Biotechnology 
Madagascar, 

Peru 

2021 $1.2 million $0.9 million $2.1 million Cosmetics, Research 
South Africa, 

Indonesia 

2022 $1.3 million $1.1 million $2.4 million Nutrition, Biotech 
Colombia, 
Malaysia 

The increased economic value of  biopiracy from 2019 to 2022 shows rising direct and indirect expenses, 
totaling $2.4 million by 2022. The complexity, scope, and breadth of  targeted industries of  biopiracy 
activities have increased. In 2019, agriculture and pharmaceuticals were most impacted, with a shift to 
healthcare, biotechnology, cosmetics, and research in succeeding years. This change shows biopirates' 
diversified interests and biopiracy's expanding economic impact. 
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Figure 4. Economic Implications of  Biopiracy: Analyzing Direct and Indirect Costs from 2019 to 2022 

Biopiracy affects India, Brazil, Madagascar, Peru, South Africa, Indonesia, Colombia, and Malaysia, 
demonstrating its worldwide reach. These biodiversity-rich nations suffer economic losses, highlighting the 
necessity for specific natural resource protection efforts. Agriculture, healthcare, and biotechnology are 
involved in biopiracy, showing its cross-sectoral influence on environmental conservation, economic 
development, and public health. 

This research shows that biopiracy presents multidimensional economic issues that need legal, economic, 
and environmental measures. International cooperation, legislative reform, and local conservation and 
sustainable usage programs are essential to reducing biopiracy's economic effect. According to the findings, 
sector-specific measures are needed to address biopiracy vulnerabilities in the agricultural, pharmaceutical, 
healthcare, and biotechnology industries. 

Ecological Impact Assessment 

The Biodiversity Loss Index (BLI) quantifies the ecological implications of  biopiracy on species diversity 
and ecosystem health from 2019 to 2022. The Biodiversity Loss Index (BLI) offers a thorough evaluation 
of  the harm caused to natural habitats and their residents via the assessment of  the Species Loss Score 
(SLS) and Ecosystem Impact Score (EIS). This evaluation is crucial for pinpointing the most susceptible 
habitats and species, enabling focused conservation efforts. Comprehending these processes is crucial for 
creating successful measures to reduce biodiversity loss and guarantee the sustainability of  worldwide 
ecosystems. 

Table 4. Biodiversity Loss Index (BLI) Assessment (2019-2022) 

Year 

Species 
Loss 
Score 
(SLS) 

Ecosystem 
Impact Score 

(EIS) 

Biodiversity 
Loss Index 

(BLI) 

Key Species 
at Risk 

Most Affected 
Ecosystems 

Regions of  
Concern 

2019 45 35 80 
Orchids, 
Rhinos 

Rainforests, 
Wetlands 

Southeast 
Asia, Africa 
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2020 47 37 84 
Tigers, Marine 

Turtles 

Coral Reefs, 
Tropical 
Forests 

South 
America, 
Southeast 

Asia 

2021 49 38 87 
Primates, 
Medicinal 

Plants 

Mangroves, 
Mountain 
Regions 

Africa, 
South 

America 

2022 51 40 91 
Amphibians, 
Exotic Birds 

Grasslands, 
Coastal 

Ecosystems 

Southeast 
Asia, South 

America 

The BLI evaluation from 2019 to 2022 shows a worrying trend of  rising biodiversity loss in different 
habitats and species. Both the Species Loss Score (SLS) and Ecosystem Impact Score (EIS) are increasing 
gradually, resulting in a Biodiversity Loss Index (BLI) of  91 by 2022, signifying a surge in ecological harm. 
This trend highlights the urgent need for improved conservation measures and the successful execution of  
policies to prevent biopiracy. 

 

Figure 5. Biodiversity Under Threat: Assessing the Impact of  Biopiracy on Species and Ecosystems (2019-2022) 

Endangered species like orchids, rhinos, tigers, and marine turtles illustrate the wide variety of  targets for 
biopiracy, spanning from land to sea ecosystems. Identifying these species is essential for determining which 
ones should get focus in conservation efforts and for allocating resources to safeguard these important 
elements of  biodiversity. 

The habitats most impacted include rainforests, wetlands, coral reefs, and mangroves, which play a crucial 
role in preserving ecological equilibrium and sustaining a diverse range of  organisms. Their decline 
jeopardizes species survival and undermines crucial ecosystem functions necessary for human well-being, 
including as climate management, water purification, and disease control. 

Regions with significant biodiversity such as Southeast Asia, Africa, and South America have been 
disproportionately impacted by biopiracy. These regions need concentrated emphasis and global 
collaboration to protect their ecological legacy.. 
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 Geographic Distribution of  Biopiracy Incidents 

The geographical spread of  biopiracy occurrences highlights important patterns and trends in the unlawful 
use of  biological resources in various locations from 2019 to 2022. We can pinpoint biopiracy hotspots and 
determine intervention priorities by examining event numbers in Southeast Asia, South America, Africa, 
and other locations. Comprehending the distribution of  these instances is crucial for worldwide 
conservation endeavors, directing the creation of  specific legal and legislative actions to address biopiracy 
and save biodiversity. 

Table 5. Geographic Distribution of  Biopiracy Incidents (2019-2022) 

Year 
Southeast 

Asia 
South 

America 
Africa 

Other 
Regions 

Types of  
Incidents 

Primary 
Resources 
Targeted 

Conservation 
Status 

2019 22 15 10 5 
Plant and 
genetic 
material 

Medicinal 
plants, 

hardwoods 

Critically 
endangered, 
Vulnerable 

2020 23 16 11 4 
Wildlife, 

seeds 
Exotic seeds, 

wildlife 
Endangered, 
Threatened 

2021 24 17 12 3 
Genetic, 
aquatic 
species 

Marine 
species, 
genetic 
material 

Vulnerable, Near 
threatened 

2022 25 18 13 2 
Plant, 

microbial 

Traditional 
herbs, 

microbes 

Critically 
endangered, 
Endangered 

The analysis of  biopiracy instances from 2019 to 2022 shows a noticeable rise, with events consistently 
growing in many locations, notably in Southeast Asia, where the number of  cases rose from 22 in 2019 to 
25 in 2022. This trend highlights the region's susceptibility to biopiracy due to its abundant biodiversity. 
South America and Africa also saw significant rises in biopiracy operations, emphasizing the worldwide 
scope of  this issue. 

Biopiracy occurrences have become more diverse, now including genetic and aquatic species in addition to 
conventional plant and animal exploitation. This change indicates an expansion in the focus on biological 
resources, including medicinal plants, exotic seeds, and marine species, which present substantial threats to 
biodiversity and local economy. Targeting vital resources crucial for ecosystem functions and community 
livelihoods underscores the pressing need to tackle biopiracy. 

The regions under question include a high number of  severely endangered and fragile species, highlighting 
the need for prompt and strong conservation efforts. Combating biopiracy requires a comprehensive 
strategy that integrates legal, policy, and community involvement tactics. International cooperation and 
robust legal structures are crucial to safeguard endangered species and promote sustainable progress, 
guaranteeing fair distribution of  benefits and conserving the world's natural legacy.. 

Discussion  

This article's results add considerably to the body of  knowledge on biopiracy and its effect on biodiversity 
and the economy, especially in vulnerable areas. Our study, which spans 2019 to 2022, not only confirms 
earlier studies demonstrating an increase in biopiracy incidences but also gives fresh insights into the shifting 
nature of  these activities, their economic implications, and environmental effects [2]. 

One of  the significant conclusions of  the statistical study is the continual growth in the number of  biopiracy 
cases each year, which is consistent with previous research that highlighted the rising trend of  biopiracy in 
the aftermath of  globalization and technical improvements. Unlike prior research, which mainly focused 
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on particular case studies or regional assessments, this study gives a more thorough worldwide picture, 
demonstrating a common problem that crosses geographical borders [3]. 

Regarding economic effect, the current study shows that biopiracy episodes have a considerable and 
growing economic toll. This is consistent with prior research on the economic inequities caused by 
biopiracy, in which wealthier countries gain at the cost of  biodiverse but economically impoverished states. 
Our work, on the other hand, broadens this study by measuring both direct and indirect costs, providing a 
more sophisticated view of  the economic components of  biopiracy. This is critical in emphasizing not just 
the immediate cash losses but also the more significant economic consequences, such as the degradation 
of  ecosystem services and the weakening of  local economies [21]. 

Another area where our results agree with and expand earlier research is the ecological effect, as measured 
by the Biodiversity Loss Index (BLI). Previous research has regularly expressed worry about the loss of  
biodiversity as a result of  biopiracy, but the BLI provides a fresh, measurable assessment of  this damage. 
This index, which is on the rise, emphasizes the severity of  the ecological harm caused by biopiracy, 
emphasizing the urgent need for comprehensive conservation methods and legal measures to protect 
biodiversity [20]. 

The geographical distribution of  biopiracy cases, mainly in Southeast Asia, South America, and Africa, is 
consistent with earlier results. These areas have a high biodiversity and have traditionally been targets of  
biopiracy. However, the current study found a significant rise in events in these sectors, indicating that, 
despite existing legal frameworks and greater worldwide awareness, biopiracy is a chronic and expanding 
problem [22]. 

In contrast to most preceding work, this study gives a more comprehensive and data-driven view. While 
previous research has frequently focused on specific aspects of  biopiracy, such as legal challenges or case 
studies, this study integrates multiple dimensions - statistical trends, economic impact, ecological 
consequences, and geographic distribution - to provide a comprehensive picture of  the current state of  
biopiracy [8]. 

Furthermore, the predictive modeling portion of  our work provides a forward-looking viewpoint that has 
yet to receive much attention in the current literature. This work contributes to our knowledge of  the 
existing situation by anticipating future trends in biopiracy episodes and their consequences. It also gives 
vital insights for future policy and conservation initiatives [23]. 

Although this study confirms many prior research results, it also adds fresh views and quantitative data to 
the debate on biopiracy. The growing number of  biopiracy cases, together with their enormous economic 
and environmental consequences, highlights the need for more vital international collaboration and 
regulatory frameworks. It also emphasizes the significance of  including economic and ecological issues 
when establishing biopiracy policies to safeguard biodiversity and local community livelihoods. As a result, 
this study serves as a rallying cry for politicians, environmentalists, and legal experts to confront this 
essential worldwide problem with fresh vigor and a multidimensional strategy. 

Conclusion  

This article's extensive assessment of  biopiracy and its complex implications on biodiversity and economic 
systems highlights a crucial and developing problem in the global environmental and legal landscape. The 
results, which cover the years 2019 to 2022, show not only how persistent biopiracy is but also how its 
dynamics are changing in response to global developments. 

The rise in biopiracy instances, as evidenced by the comprehensive statistical study, shows that, despite 
worldwide awareness and legislative frameworks aimed at preventing such actions, biopiracy remains a 
common and rising problem. This growing tendency reflects a broader, systemic issue based on imbalances 
between rich and developing countries, historical injustices, and the continuous fight to combine 
commercial interests with environmental protection. 
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This study's economic analysis reveals a growing cost connected with biopiracy. This cost is not just 
monetary but also represents the broader economic disruption it creates, especially in biodiverse yet 
economically weak places. The direct costs, which include the market value of  plundered resources, as well 
as the indirect costs, which include the loss of  ecosystem services and the weakening of  local economies, 
present a clear picture of  the economic consequences of  biopiracy. This element of  this study provides a 
unique perspective on the economic implications of  biopiracy, looking beyond immediate cash losses to 
examine the larger economic ecology. 

Adopting the Biodiversity Loss Index (BLI) as a quantitative measure of  the effect of  biopiracy in the study 
provides a new dimension to our knowledge of  the ecological implications of  these actions. The rising BLI 
scores during the study period are a troubling indicator of  the deterioration of  global biodiversity, a trend 
that threatens ecological balance and sustainability. The results highlight the vital need for effective and 
comprehensive biodiversity protection policies since biodiversity is not just an environmental problem but 
also a key role in global health, economic stability, and cultural heritage. 

Geographically, the report highlights the areas most impacted by biopiracy, with the top targets being 
Southeast Asia, South America, and Africa. This geographic concentration emphasizes the significance of  
specific initiatives in these regions, as well as international collaboration in combating biopiracy. The results 
also show that global efforts to prevent biopiracy must be attentive to regional contexts and the distinct 
problems that various regions confront. 

The study's predictive modeling is an essential tool for future planning and policymaking. This study gives 
vital insights into proactive and preventative strategies by anticipating trends in biopiracy episodes and their 
repercussions. It underlines the need for dynamic and flexible methods that may change in response to 
shifting biopiracy trends. 

This study dramatically adds to the conversation on biopiracy by providing a sophisticated and complete 
examination of  its patterns, economic implications, and ecological consequences. The results rally for a 
more comprehensive and coordinated strategy for combating biopiracy. This strategy should include not 
just legal and conservation efforts but also economic and social interventions that take into account local 
communities and indigenous people's needs and rights. The article underscores the view that the battle 
against biopiracy is a moral obligation to promote fairness, justice, and sustainability in using the world's 
biological resources, in addition to a legal and environmental problem. As we go ahead, global efforts to 
prevent biopiracy must be stepped up and emphasize biodiversity conservation, indigenous and local 
community rights, and sustainable development. 

References 

S. Singh and R. H. Yadav: ‘15 - Influence of land use change on native microbial community and their response to the 
variations in micro environment’, in J. S. Singh, S. Tiwari, C. Singh and A. K. Singh (Ed.)^(Eds.): ‘Microbes in Land 
Use Change Management’ (Elsevier, 2021, edn.), pp. 325-40 

H. ten Have and M. d. C. Patrão Neves: ‘Biopiracy (See Bioprospecting)’, in H. ten Have and M. d. C. Patrão Neves 
(Ed.)^(Eds.): ‘Dictionary of Global Bioethics’ (Springer International Publishing, 2021, edn.), pp. 191-92 

Y. Imran, N. Wijekoon, L. Gonawala, Y.-C. Chiang and K. R. D. De Silva, (2021): Biopiracy: Abolish Corporate Hijacking of 
Indigenous Medicinal Entities. The Scientific World Journal, 2021: 8898842. 

P. Brahmi, Tyagi, V., , P., & Agrawal, A., (2022): Policies Impacting Access to Plant Genetic Resources in Last Four Decades. 
Indian Journal of Plant Genetic Resources, 35(3). 

M. Zadorin, & Gladun, E., (2022): Primary elements of the indigenous peoples’ right to self-determination and their reflection 
in international cases. Law Enforcement Review, 6(4). 

Z. A. Khan: ‘Challenges Related to Protection of Indigenous Resources Against Biopiracy’, in N. D. Dewani and A. Gurtu 
(Ed.)^(Eds.): ‘Intellectual Property Rights and the Protection of Traditional Knowledge’ (IGI Global, 2020, edn.), 
pp. 124-39 

B. D. Fajardo P, Carbajal-López A, Daigle RM, Fierro-Arcos LD, Goldsmit J, Zajderman S, Valdez-Hernández JI, Terán 
Maigua MY, Christofoletti RA. , (2021): Aichi Target 18 beyond 2020: mainstreaming Traditional Biodiversity 
Knowledge in the conservation and sustainable use of marine and coastal ecosystems. PeerJ 9:e9616  

L. Vaz-Ferreira, & Rocha, M., (2020): Biopiracy and genetic resources high seas: International Law perspectives. Intellector, 
17: 28-37. 

https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i5.3941


Journal of Ecohumanism 

 2024 
Volume: 3, No: 5, pp. 851 – 865 

ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online) 
https://ecohumanism.co.uk/joe/ecohumanism  

DOI: https://doi.org/10.62754/joe.v3i5.3941  

865 

 

M. C. G. da Conceicao, (2020): Biopolitics: Slavery, Racism and Eugenics in Latin America. Journal of Advanced Research 
in Social Sciences, 3(3): 48–61. 

J. Kim, (2020): Tackling biopiracy in Southeast Asia: the need for a legally binding regional instrument. Asia Pacific Journal 
of Environmental Law, 23: 74-98. 

J. Ambler, A. A. Diallo, P. K. Dearden, P. Wilcox, M. Hudson and N. Tiffin, (2021): Including Digital Sequence Data in the 
Nagoya Protocol Can Promote Data Sharing. Trends Biotechnol, 39(2): 116-25. 

M. Blakeney: ‘Access to Plant Genetic Resources for Food and Agriculture’, in M. Blakeney and K. H. M. Siddique 
(Ed.)^(Eds.): ‘Local Knowledge, Intellectual Property and Agricultural Innovation’ (Springer Singapore, 2020, 
edn.), pp. 45-65 

K. Kaur, & Thakur, S., (2020): Documentation of floristic diversity & traditional knowledge: A case study of Block Bhunga, 
district Hoshiarpur, Punjab (India). The Journal of Indian Botanical Society, 99(3-4): 96-114. 

M. S. Tysiachniouk, L. S. Horowitz, V. V. Korkina and A. N. Petrov, (2021): Indigenous-led grassroots engagements with 
oil pipelines in the U.S. and Russia: the NoDAPL and Komi movements. Environmental Politics, 30(6): 895-917. 

A. Ezz, (2020): Reclassifying inferential statistics into diagnostic and predictive statistics with an application on gynecologic 
cancer. Biometrics & Biostatistics International Journal, 9(4): 146-50. 

S. Toghanian, J. Moshtaghi-Svensson, M. Papageorgiou, K. Kittelsen, C. Dolk, M. Hultstrand and S. Salomonsson, (2022): 
Estimating Potential for Drug Budget Reallocation Following Expiration of Exclusivity of Pharmaceutical 
Products. Journal of Health Economics and Outcomes Research, 9: 20-30. 

T. Shiga, (2021): Is ANOVA dead? ─What is the best statistical method for anesthesiologists. Japanese Journal of Clinical 
Anesthesiology Japan, 41(7): 622-29. 

I. Qureshi, B. Mohammad, M. A. Habeeb and M. A. Shaik, (2020): Mathematical model for implementing Non Linear Time 
Series Forecasting using Deep Learning. IOP Conference Series: Materials Science and Engineering, 981(2): 
022021. 

F. S. Mennini and L. Gitto, (2022): APPROACHES TO ESTIMATING INDIRECT COSTS IN HEALTHCARE: 
MOTIVATIONS FOR CHOICE. Journal of European Economy, 21(1): 17-45. 

N. Rodríguez-Ezpeleta, L. Zinger, A. Kinziger, H. M. Bik, A. Bonin, E. Coissac, B. C. Emerson, C. M. Lopes, T. A. Pelletier, 
P. Taberlet and S. Narum, (2021): Biodiversity monitoring using environmental DNA. Molecular Ecology 
Resources, 21(5): 1405-09. 

  J. S. Karvat, (2023): Biopolitics and the issue of biopiracy: the right of traditional peoples to benefit sharing. Caderno de 
ANAIS HOME. 

P. H. Raven, R. E. Gereau, P. B. Phillipson, C. Chatelain, C. N. Jenkins and C. Ulloa Ulloa, The distribution of biodiversity 
richness in the tropics. Science Advances, 6(37): eabc6228. 

A. K. Tyagi: ‘Prediction Models’, in G. Rani and P. K. Tiwari (Ed.)^(Eds.): ‘Handbook of Research on Disease Prediction 
Through Data Analytics and Machine Learning’ (IGI Global, 2021, edn.), pp. 50-69.. 

 
 

https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i5.3941

