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PERSONAL INTRODUCTION 
 

Dear delegates,  

It is my pleasure to welcome you all to the Environmental Commission (EC) of the 14th 

PS MUN Conference. My name is Marialena Sarimvei, I am a 10th grade student, at 

Pierce - The American College of Greece and it is my utmost honor to serve as one of 

your Deputy Presidents, this upcoming March.  

First and foremost, I would like to congratulate you all on your decision to take part in 

MUN and become an active member of the MUN community in the future. These 

conferences allow delegates to familiarize themselves with diplomacy and politics 

while understanding the major global issues and current affairs. Through that, 

delegates are able to develop their critical thinking and social skills while also making 

important memories and long-lasting friendships.  

This study guide introduces you all to the issue of “Addressing the effectiveness of 

Bioengineering Technologies in resolving Environmental Challenges”. Although this 

study guide provides the necessary information you need to have regarding the topic, 

it is not the sole preparation you should conduct for the conference. I strongly advise 

you to prepare a few clauses, after conducting the required research on your country’s 

policy on the topic.  

If you need any clarifications regarding the topic, the study guide, or the conference 

in general, and our committee, do not hesitate to contact me via email at 

mariaelenisarimvei@gmail.com .  

I look forward to meeting you all and good luck with your research!  

Kindly yours,  

Marialena Sarimvei 

 

 

 

 

mailto:mariaelenisarimvei@gmail.com
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INTRODUCTION 
Bioengineering is a discipline of engineering that is constantly improving to ensure 

that it provides the maximum assistance on current issues that depend on it. 

Bioengineering and bioengineering technologies can face and tackle excessive 

amounts of resolving environmental challenges through numerous different ways. 

This field of engineering is mostly known to reduce greenhouse gas emissions on an 

important level via the creation of biofuels. In 2023, the total greenhouse gas 

emissions are almost 37.4 billion tonnes (Gt)1 , and with the implementation of these 

biofuels, the gas emissions will be controlled and limited, without any increases noted.  

At the moment, some of the major issues that bioengineering technologies have a 

crucial role in are climate change mitigation (solar, wind, hydropower, and carbon 

capture and storage (CCS), water management (desalination technologies and sludge 

management), biodiversity restoration (means: reforestation) and agriculture 

(bioengineering crops (genetically modified)). 

These bioengineering technologies are very powerful and when used correctly they 

could also promote peace. Particularly, in the Less Economically Developed Countries 

(LEDCs) where conflicts, such as fighting over the rights of a piece of land, or water 

resource conflicts arise due to competition between regions upon resources such as 

land, water, and energy. With the right use of these tools, they have an important role 

in conflict prevention via addressing scarcity and, thus, reducing any potential act of 

violence between the regions, ensuring that we live in a sustainable and peaceful 

environment.  

DEFINITION OF KEY TERMS 

Bioengineering 
“Bioengineering is a discipline of engineering that is constantly improving to ensure 

that it provides the maximum assistance on current issues that depend on it. More 

specifically it is the application of engineering principles, practices and technologies 

to the fields of medicine and biology especially in solving problems and improving 

care”2. It is applied to the design of medical devices and diagnostic equipment or the 

creation of biomaterials and pharmaceuticals. 

Agriculture 
Agriculture is “the science, art, or practice of cultivating the soil, producing crops, and 

raising livestock and in varying degrees the preparation and marketing of the resulting 

products”3. 

 
1 IEA. “Executive Summary – CO2 Emissions in 2023 – Analysis.” IEA, 2024, www.iea.org/reports/co2-

emissions-in-2023/executive-summary. 
2 “Definition of BIOENGINEERING.” Merriam-Webster.com, 2018, www.merriam-

webster.com/dictionary/bioengineering. 
3 Merriam-Webster. “Definition of AGRICULTURE.” Merriam-Webster.com, 2019, www.merriam-

webster.com/dictionary/agriculture. 

https://www.iea.org/reports/co2-emissions-in-2023/executive-summary
https://www.iea.org/reports/co2-emissions-in-2023/executive-summary
https://www.merriam-webster.com/dictionary/bioengineering
https://www.merriam-webster.com/dictionary/bioengineering
https://www.merriam-webster.com/dictionary/agriculture
https://www.merriam-webster.com/dictionary/agriculture
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Genetically Modified Organisms (GMOs) 
Genetically Modified Organisms (GMOs) are “plants, animals, or microorganisms 

whose DNA has been altered artificially through the insertion, deletion, or 

modification of one or more genes to express or suppress a targeted trait or traits: an 

organism manipulated by genetic modification to change one or more phenotypic 

characteristics”4. 

Biodiversity  
Biological diversity in an environment as indicated by numbers of different species of 

plants and animals5. 

Biofuels  
Biofuels are “fuels such as wood or ethanol, composed or produced form biological 

raw materials”6. 

Fossil Fuels 
Fossil fuels are “fuels such as coal, oil or natural gas, formed in the earth from plant or 

animal remains”7. 

Synthetic Biology   
“Synthetic biology is a field of science that involves redesigning organisms for useful 

purposes by engineering them to have new abilities. Synthetic biology researchers and 

companies around the world are harnessing the power of nature to solve problems in 

medicine, manufacturing, and agriculture”8. 

 

BACKGROUND INFORMATION 

Bioengineering and Bioengineering Technologies  

Engineering is part of STEM education, science, technology, engineering, and 

mathematics, which aims to promote these subjects to many students around the 

world. This engineering has always been a part of human life but it is something that 

is constantly changing and evolving to adapt to the new technologies. Engineers work 

on everything from cell membranes to construction and prosthetics to improving 

engine and transport efficiencies and developing renewable energy sources. For 

products like those to make sure that they don’t have any flaws, engineers decided to 

 
4 “Merriam-Webster Dictionary.” Merriam-Webster.com, 23 Sept. 2024, www.merriam-

webster.com/dictionary/genetically%20modified%20organism.  
5 Merriam-Webster. “Definition of BIODIVERSITY.” Merriam-Webster.com, 2019, www.merriam-

webster.com/dictionary/biodiversity. 
6 “Definition of BIOFUEL.” Merriam-Webster.com, 2019, www.merriam-

webster.com/dictionary/biofuel. 
7 “Definition of FOSSIL FUEL.” Merriam-Webster.com, 2019, www.merriam-

webster.com/dictionary/fossil%20fuel. 
8 National Human Genome Research Institute. “Synthetic Biology.” Genome.gov, 14 Aug. 2019, 

www.genome.gov/about-genomics/policy-issues/Synthetic-Biology. 

https://www.merriam-webster.com/dictionary/biofuel
https://www.merriam-webster.com/dictionary/biofuel
https://www.merriam-webster.com/dictionary/fossil%20fuel
https://www.merriam-webster.com/dictionary/fossil%20fuel
https://www.genome.gov/about-genomics/policy-issues/Synthetic-Biology


14th Platon School Model United Nations | 7th – 9th March 2025 

PS-MUN Study Guide |Page 4 of 26 
 

divide engineering in different disciplines. A discipline of engineering is 

bioengineering. It is an application of life sciences, physical sciences, mathematics and 

engineering principles to define and solve problems in biology, medicine, and health 

care. It is a very important discipline since it creates innovative devices, materials, or 

processes for a diverse range of uses. 

Types of environmental damages that can be dealt with through bioengineering 

technologies  

Pollution Control and Remediation 

One of the most pressing environmental challenges bioengineering addresses 

is pollution control and remediation. Industrial activities, urbanization, and 

agricultural practices contribute significantly to soil, air, and water 

contamination. Traditional methods of remediation, such as physical removal 

and chemical treatment, often prove costly, energy-intensive, and 

environmentally disruptive. Bioengineering technologies provide a more 

sustainable alternative by employing biological agents to degrade, detoxify, or 

immobilize pollutants. 

A prominent example is bioremediation using genetically engineered 

microorganisms (GEMs). These organisms are designed to metabolize harmful 

substances, such as hydrocarbons, heavy metals, and pesticides, into less toxic 

or non-toxic compounds. For instance, genetically modified Pseudomonas 

strains have demonstrated the ability to degrade harmful chemicals in 

industrial effluents, restoring ecosystem balance without introducing 

additional pollutants. Phytoremediation, where bioengineered plants absorb 

or detoxify contaminants from soil and water, is another critical advancement. 

Bioengineered poplar trees, for example, have shown the ability to absorb and 

degrade trichloroethylene (TCE), a toxic solvent commonly found in industrial 

waste. 

Despite their potential, bioengineering solutions for pollution control face 

regulatory, ecological, and efficiency challenges. One major concern is the 

ecological impact of introducing genetically engineered organisms into natural 

environments. There is a risk that these organisms could outcompete native 

species or transfer genes to wild populations. Additionally, environmental 

factors such as temperature, pH, and nutrient availability can affect the 

efficiency of bioremediation processes. Nonetheless, continued 

advancements in synthetic biology and regulatory frameworks are improving 

the viability of bioengineered solutions for pollution remediation, positioning 

them as essential tools for addressing this critical environmental challenge. 

Climate Change Mitigation 

Bioengineering technologies play a pivotal role in mitigating climate change by 

providing solutions that reduce greenhouse gas emissions, enhance carbon 

capture, and promote cleaner energy sources. Traditional energy production 
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methods, particularly the burning of fossil fuels, are major contributors to 

global warming. In response, bioengineering offers innovative alternatives, 

including algae-based biofuels and bioengineered carbon-capture systems. 

Algae biofuels represent one of the most promising solutions. Algae can 

produce high yields of biofuel per unit area, outperforming traditional biofuel 

sources such as corn and sugarcane. Additionally, algae cultivation captures 

significant amounts of atmospheric carbon dioxide, contributing to climate 

change mitigation. Companies such as Solazyme have demonstrated the 

commercial potential of algae-based biofuel, although challenges related to 

cost and scalability persist. 

Another breakthrough in bioengineering for climate mitigation is the 

development of carbon-sequestering plants. Researchers have bioengineered 

plants with enhanced root systems that store carbon more efficiently in the 

soil. This technology not only helps reduce atmospheric carbon but also 

improves soil health and agricultural productivity. 

Despite these advancements, the implementation of bioengineered climate 

solutions faces obstacles. High production costs, limited infrastructure for 

biofuel distribution, and societal skepticism about genetic modification hinder 

widespread adoption. Furthermore, the long-term environmental impact of 

bioengineered solutions remains a topic of ongoing research. Nonetheless, 

with continued innovation and investment, bioengineering technologies have 

the potential to become essential components of global climate change 

mitigation strategies. 

Biodiversity Loss and Habitat Restoration 

Biodiversity loss and habitat degradation are critical environmental challenges 

exacerbated by human activities such as deforestation, pollution, and climate 

change. Bioengineering technologies offer innovative solutions for preserving 

biodiversity and restoring ecosystems by reintroducing native species, 

improving habitat resilience, and creating synthetic ecosystems. 

One significant application is the bioengineering of stress-tolerant plant 

species. These plants are genetically modified to withstand harsh 

environmental conditions, such as drought, salinity, and temperature 

extremes, enabling them to thrive in degraded ecosystems. For example, 

researchers have developed bioengineered mangroves capable of surviving in 

highly saline environments, which are critical for coastal ecosystem 

restoration. 

Bioengineering also contributes to biodiversity conservation through synthetic 

biology-based solutions. Scientists have created synthetic coral reefs designed 

to withstand ocean acidification and rising temperatures, addressing the 

decline of natural coral ecosystems. Additionally, the reintroduction of 
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bioengineered species into degraded habitats has shown promise in restoring 

ecological balance. 

However, these technologies raise ethical and ecological concerns. The 

introduction of genetically modified organisms into natural environments can 

potentially disrupt existing ecosystems and create unintended ecological 

consequences. Moreover, public acceptance of bioengineered solutions for 

biodiversity conservation remains limited due to concerns about genetic 

modification and long-term ecological impacts. Despite these challenges, 

bioengineering holds immense potential for addressing biodiversity loss and 

habitat restoration, provided that ethical considerations and rigorous 

environmental assessments are prioritized. 

Types of Bioengineering Technologies 

Microbial and Biotechnological Applications 

Microbial technologies have demonstrated significant potential for addressing 

environmental degradation. Bioremediation, which uses microorganisms to 

detoxify polluted environments, is one of the most widely used microbial 

applications. This process involves leveraging bacteria, fungi, and other 

microorganisms that naturally degrade or transform toxic substances into less 

harmful compounds. For example, Pseudomonas putida, a bacterium, is 

known to break down petrochemical pollutants found in contaminated water 

and soil, which was effectively employed in cleaning up oil spills. However, the 

challenges remain in terms of managing the microorganisms used in 

bioremediation.  

Genetically engineered strains may offer higher efficiency, but the risk of these 

organisms interacting negatively with native microbial populations raises 

ecological concerns. Additionally, external environmental factors such as 

temperature, pH, and nutrient availability can affect microbial activity, leading 

to inconsistent results. Despite these challenges, advancements in genetic 

engineering have led to the development of more robust microbial strains with 

increased resistance to pollutants and extreme environmental conditions. The 

future potential of these technologies hinges on improving containment 

strategies and ensuring that these interventions do not disrupt local 

ecosystems. Moreover, the economic feasibility of large-scale bioremediation 

projects is still under evaluation, especially in cases where specialized 

microorganisms or complex environments are involved. In the long term, 

microbial and biotechnological applications may form an essential part of a 

comprehensive environmental remediation strategy.  

Genetic Engineering for Climate Resilience 

Genetic engineering is increasingly viewed as a viable solution for enhancing 

climate resilience in agriculture and forestry. Genetic modifications enable 

crops to withstand environmental stresses such as drought, extreme 
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temperatures, and soil degradation. The introduction of drought-tolerant 

maize and genetically modified rice has demonstrated the ability to increase 

crop yields in regions facing water scarcity. For example, genetically modified 

Bt crops have been engineered to be resistant to insect pests, reducing the 

need for chemical pesticides and improving soil health by promoting beneficial 

insect populations. Additionally, genetic engineering is being explored to 

enhance the carbon sequestration potential of plants. Researchers are working 

on genetically modifying trees and grasses to increase their ability to store 

carbon, contributing to global efforts to mitigate climate change. However, the 

widespread adoption of genetically engineered organisms (GMOs) faces 

significant resistance due to public concerns about the safety and ethical 

implications of altering the genetic makeup of living organisms. There are fears 

regarding the potential for unintended ecological consequences, such as the 

spread of modified genes to wild plant populations or the unanticipated 

impacts on local biodiversity. Furthermore, regulatory frameworks are often 

slow to adapt to the rapid pace of innovation in genetic engineering, delaying 

the implementation of these technologies. While these technologies offer 

substantial promise, it is crucial to balance their benefits with cautious and 

informed management to ensure that they do not create new environmental 

risks.  

Synthetic Biology and Biomaterial Innovations 

Synthetic biology represents a cutting-edge frontier in bioengineering, with 

profound implications for environmental sustainability. By combining 

engineering principles with biology, synthetic biology allows for the design and 

construction of new biological parts, devices, and systems that do not occur in 

nature. This has led to the creation of biodegradable plastics, which could 

significantly reduce the environmental impact of traditional petroleum-based 

plastics. Materials such as polylactic acid (PLA) are being produced from plant-

based resources, offering a biodegradable alternative that could alleviate 

plastic pollution. However, while biodegradable plastics present a potential 

solution, their production still entails significant environmental costs, such as 

water and energy consumption, which must be assessed in life-cycle 

evaluations. Moreover, these biodegradable plastics require specific 

environmental conditions to decompose efficiently, and their impact on 

ecosystems under real-world conditions is still debated. In addition to material 

innovations, synthetic biology is advancing the development of biofuels from 

algae and other biological sources, offering a renewable energy solution that 

could replace fossil fuels. These biofuels could help reduce the carbon 

footprint of energy production and lower dependence on petroleum. Despite 

these advancements, scaling synthetic biology applications remains a major 

challenge. The infrastructure required for large-scale production of bio-based 

materials and fuels is still in its infancy. Moreover, public acceptance of 

genetically engineered organisms used in these processes remains a 
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contentious issue. As the field develops, the promise of synthetic biology in 

solving environmental challenges will depend on careful regulation, 

sustainable practices, and public engagement.  

Bio-inspired Structural Designs 

Bio-inspired design, or biomimicry, seeks to emulate the efficiencies found in 

nature to solve complex human challenges, including those related to 

environmental sustainability. A prime example of bio-inspired design in action 

is the development of green infrastructure, such as vertical gardens and living 

roofs, which aim to reduce the urban heat island effect and enhance air quality 

in densely populated areas. These systems are designed to capture carbon 

dioxide and reduce pollution by integrating natural elements such as plants 

into urban environments. Another notable bio-inspired innovation is the 

design of wind turbines inspired by the aerodynamics of humpback whale fins. 

This bio-inspired design has demonstrated a significant increase in the 

efficiency of wind energy capture by improving airflow dynamics around the 

turbine blades. The application of bio-inspired materials is also making strides 

in the development of sustainable construction materials. For example, 

concrete inspired by the structure of coral reefs has been shown to be both 

durable and less environmentally damaging in its production. Despite the 

promising benefits of bio-inspired designs, their implementation faces several 

challenges. The costs associated with these innovative materials and 

structures are often higher than conventional alternatives, making widespread 

adoption more difficult. Additionally, scaling up these technologies to meet the 

demands of large cities or industries requires significant investment and 

infrastructure development. Nevertheless, as research into bio-inspired 

solutions continues to grow, they may play an increasingly important role in 

mitigating environmental challenges by harmonizing human development 

with natural systems.  

Evaluation Metrics for Effectiveness 

Environmental Impact Indicators 

Assessing the effectiveness of bioengineering technologies in resolving 

environmental challenges requires reliable metrics that measure tangible 

environmental outcomes. Common environmental impact indicators include 

the reduction of greenhouse gas emissions, improvements in water and soil 

quality, and the enhancement of biodiversity. For example, bioengineering 

technologies like genetically modified crops can contribute to the reduction of 

pesticide use, thereby improving soil health and water quality. Additionally, 

bioremediation efforts, particularly those utilizing microbial applications, can 

be monitored through indicators such as pollutant degradation rates and 

changes in ecosystem health. However, environmental assessments of 

bioengineering technologies often require long-term data collection to fully 

understand the impacts over time. Short-term studies may fail to capture the 
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full extent of ecosystem restoration or the potential for unintended 

consequences. Moreover, the challenge of creating standardized, universally 

accepted metrics for bioengineering applications persists, as ecosystems are 

highly variable, and environmental interventions must be tailored to specific 

contexts. With greater integration of environmental data, these metrics can 

guide decision-making processes, ensuring that bioengineering technologies 

are implemented effectively and responsibly. Long-term monitoring, 

combined with real-time environmental sensing technologies, can provide 

ongoing assessments of bioengineering projects, enhancing transparency and 

accountability. Overall, environmental impact indicators serve as a critical tool 

in evaluating the success of bioengineering technologies in addressing 

environmental challenges, though they must be developed and applied with 

care to reflect the complex nature of ecosystems.  

Economic Viability 

Economic feasibility is a critical factor in determining the widespread adoption 

of bioengineering technologies. While bioengineering innovations, such as 

genetically modified crops and bio-based materials, offer potential 

environmental benefits, the costs associated with their development and 

implementation must be carefully evaluated. Upfront investments in research, 

regulatory approval, and infrastructure development are substantial, making 

it difficult for many companies and countries, especially in the developing 

world, to adopt these technologies. However, the long-term economic 

benefits often outweigh these initial costs. For instance, the reduced need for 

chemical pesticides, improved crop yields, and increased efficiency in waste 

management processes can result in significant savings over time. A key 

economic benefit of bioengineering technologies is their potential to lower 

environmental cleanup costs, as bioremediation techniques, for example, can 

reduce the need for expensive chemical treatments in polluted areas. Policy 

incentives, such as tax credits or subsidies for bioengineering projects, can 

further enhance economic viability by offsetting some of the upfront costs. 

Governments and international organizations play a crucial role in ensuring 

that bioengineering technologies are accessible and affordable, particularly for 

lower-income countries. Ensuring that economic models take into account 

both direct and indirect costs, such as the long-term environmental and health 

impacts of chemical pollution, is essential for guiding investment decisions in 

bioengineering. While the path to economic sustainability is not 

straightforward, bioengineering technologies have the potential to offer long-

term cost savings and drive green economic growth.  

Technological Scalability and Feasibility 

Scalability is a crucial factor in determining the real-world application of 

bioengineering technologies. While laboratory successes are promising, their 

successful implementation at a global or regional scale remains a significant 

hurdle. Many bioengineering technologies, such as genetically modified 
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organisms (GMOs) for agriculture or synthetic biofuels, have been successful 

in small-scale trials but face challenges in scaling up to meet the demands of 

large populations or industries. One major concern is the resource intensity of 

scaling these technologies. For instance, biofuels derived from algae may 

initially offer a more sustainable alternative to fossil fuels, but the cost and 

logistics of cultivating algae on a large scale, coupled with the need for large 

land areas and water resources, could render the process inefficient in some 

cases. Similarly, genetically modified crops that perform well under controlled 

conditions may face difficulties in more diverse or unpredictable real-world 

environments, where soil conditions, pests, and weather patterns vary. The 

feasibility of deploying bioengineering technologies on a large scale also 

depends on local infrastructure and economic factors. The cost of 

implementation and access to appropriate technology may limit adoption in 

developing nations, hindering the global impact of bioengineering. 

Additionally, the need for highly skilled workers to manage and monitor these 

technologies raises questions about accessibility and long-term sustainability. 

Ultimately, scaling bioengineering technologies will require overcoming 

significant economic, logistical, and regulatory barriers, which could slow the 

widespread adoption of potentially transformative solutions.  

Risk and Unintended Consequences 

One of the most significant concerns surrounding bioengineering technologies 

is the potential for unforeseen consequences. The release of genetically 

modified organisms (GMOs) into the environment, whether as part of 

bioremediation strategies or crop enhancements, carries inherent risks. These 

organisms could interact unpredictably with native species, potentially leading 

to the displacement of native populations, the emergence of new invasive 

species, or unforeseen ecological imbalances. For example, genetically 

modified crops, such as Bt cotton, have been shown to reduce the need for 

chemical pesticides, but there are concerns about the development of 

resistant pests or the unintended impact on non-target organisms, such as 

pollinators. The risks associated with these technologies underscore the 

importance of comprehensive environmental risk assessments before 

widespread implementation. Similarly, the use of synthetic organisms, 

engineered to produce biofuels or plastics, may introduce new risks if they 

escape containment. In such cases, it may be difficult to predict how these 

engineered organisms will behave in natural ecosystems. The introduction of 

synthetic or genetically modified organisms could potentially disrupt entire 

food chains or microbial communities, with cascading effects on biodiversity. 

To mitigate these risks, stringent regulatory frameworks must be in place to 

monitor the use and release of bioengineering technologies, ensuring they do 

not cause more harm than good. The role of independent environmental 

oversight, transparent reporting, and community engagement becomes 

critical in ensuring that. 
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Ethical and Regulatory Considerations 

Biosecurity and Ecological Risks 

Biosecurity remains a central ethical concern in the development of 

bioengineering technologies. As genetically modified organisms (GMOs) and 

synthetic biology techniques become more advanced, the potential risks to 

ecosystems and biodiversity increase. One of the primary ethical concerns is 

the uncontrolled spread of genetically modified organisms, particularly in 

agricultural systems. For example, crops that are engineered for pest 

resistance or enhanced yield may cross-pollinate with wild relatives, leading to 

the unintended spread of modified traits in natural populations. This could 

result in the displacement of native species, a loss of biodiversity, or the 

creation of new invasive species that disrupt local ecosystems. Moreover, 

engineered organisms used for bioremediation or biofuel production could 

also have unintended ecological impacts if they escape into the wild. The risks 

associated with these organisms necessitate the development of strict 

biosecurity protocols to ensure that genetically modified organisms are 

contained and do not cause unintended harm to the environment. The ethical 

responsibility of ensuring that bioengineering technologies are safe and 

beneficial must be balanced with the need for scientific progress and 

innovation.  

Equitable Access and Socioeconomic Impact 

The equitable distribution of bioengineering technologies presents significant 

ethical challenges, particularly in terms of access in low-income and 

developing countries. While bioengineering has the potential to solve many 

environmental issues, including climate change and food security, access to 

these technologies is often limited by economic, intellectual property, and 

infrastructure barriers. For instance, the high cost of genetically modified crops 

and the patenting of biotechnology innovations may restrict their availability 

to smallholder farmers or communities in developing nations. Moreover, the 

use of genetically modified crops and biofuels may disproportionately benefit 

large corporations, while small-scale farmers may be excluded from the 

benefits. This raises concerns about the concentration of power in the hands 

of multinational biotech companies and the exacerbation of global 

inequalities. Ethical considerations must also address the social implications of 

bioengineering, including the impact on rural communities that depend on 

traditional farming practices.  

Regulatory Frameworks 

The regulatory environment plays a crucial role in determining the success or 

failure of bioengineering technologies. Given the complexity and potential 

risks associated with genetically modified organisms and synthetic biology, 

international standards and regulations must be developed to ensure safety 

and accountability. The Cartagena Protocol on Biosafety, an international 
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treaty aimed at regulating the transboundary movement of GMOs, provides a 

framework for managing the risks associated with these technologies. 

However, regulatory frameworks are often inconsistent across countries, with 

some nations adopting more stringent controls than others. This lack of 

uniformity complicates international trade and the implementation of 

bioengineering technologies on a global scale. Furthermore, as new 

bioengineering innovations continue to emerge, regulatory bodies must adapt 

to address new challenges and risks. In the United States, for example, 

agencies such as the FDA, USDA, and EPA play key roles in regulating 

genetically modified crops and other biotechnology products. However, critics 

argue that the existing regulatory frameworks are outdated and fail to address 

the full range of potential environmental and health risks posed by these 

technologies. As such, policymakers must ensure that regulatory frameworks 

are robust, transparent, and forward-thinking, while also fostering innovation 

in bioengineering.  

Public Perception and Ethical Responsibility 

Public perception of bioengineering technologies is often shaped by ethical 

concerns, safety issues, and misconceptions. The reluctance to embrace 

genetically modified organisms and other bioengineering innovations is rooted 

in fears about potential health risks, ecological disruption, and loss of 

biodiversity. These concerns have led to widespread public resistance, 

particularly in Europe and parts of Asia, where opposition to GMOs remains 

strong. Addressing these concerns requires transparent communication, 

robust scientific research, and active engagement with the public. Ethical 

responsibility in bioengineering also involves considering the long-term 

consequences of these technologies. While bioengineering offers the promise 

of solving critical environmental challenges, it is essential to consider how 

these solutions will impact future generations. The precautionary principle, 

which advocates for caution when introducing technologies with uncertain 

long-term effects, must guide decision-making in bioengineering. Additionally, 

ethical responsibility extends beyond the environment to include the social 

and economic dimensions of bioengineering.  

Case studies  

Oil Spill Bioremediation  

Oil spills represent one of the most catastrophic forms of marine pollution, 

with long-lasting effects on ecosystems, fisheries, and coastal economies. 

Traditional cleanup methods often involve chemical dispersants and physical 

removal techniques, which can further harm marine life and are labor-

intensive. One promising bioengineering solution involves the use of 

genetically engineered bacteria, such as Alcanivorax borkumensis, which 

metabolize hydrocarbons and break down oil compounds into less harmful 

substances. 
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The Deepwater Horizon oil spill in 2010 highlighted the potential and 

limitations of microbial bioremediation. In the aftermath of the spill, scientists 

deployed natural and engineered strains of hydrocarbon-degrading bacteria in 

affected areas. These bacteria accelerated the degradation of petroleum 

compounds, significantly reducing environmental contamination levels over 

time. Studies have demonstrated that bioremediation led to faster recovery 

rates for microbial communities and marine ecosystems compared to areas 

treated solely with chemical dispersants. 

However, the efficiency of microbial bioremediation is highly dependent on 

environmental conditions such as temperature, nutrient availability, and 

oxygen levels. In colder waters or nutrient-depleted environments, the 

degradation process slows down significantly. Moreover, while bacteria can 

break down simpler hydrocarbon compounds, complex polycyclic aromatic 

hydrocarbons (PAHs) often persist, posing long-term ecological risks. 

Despite these challenges, microbial bioremediation is considered one of the 

most environmentally friendly methods for oil spill cleanup. It minimizes 

secondary pollution and restores natural microbial balance in marine 

ecosystems. Ongoing advancements in genetic engineering aim to develop 

more robust bacterial strains that can perform efficiently across diverse 

environmental conditions.  

Genetically Modified Crops for Pest Resistance  

The agricultural sector faces significant challenges from pests and diseases that 

reduce crop yields and threaten food security. The widespread use of chemical 

pesticides has environmental and health repercussions, including soil 

degradation, water pollution, and the development of pesticide-resistant 

pests. One of the most successful applications of bioengineering in agriculture 

is the development of genetically modified (GM) crops that express pest-

resistant traits. A prime example is Bt cotton, which has transformed cotton 

farming by reducing the need for chemical pesticides. 

Bt cotton is engineered to produce a toxin derived from the bacterium Bacillus 

thuringiensis (Bt). This toxin is lethal to common pests like bollworms but 

harmless to humans and most beneficial insects. Since its introduction in India, 

China, and the United States, Bt cotton has led to higher crop yields, lower 

pesticide usage, and increased farmer incomes. Research has shown that in 

India, the adoption of Bt cotton reduced pesticide use by over 50% and 

increased yields by 30%. 

However, the efficiency of Bt cotton is not without limitations. Over time, 

some pest populations have developed resistance to the Bt toxin, necessitating 

the introduction of newer GM varieties or supplementary pest management 

strategies. Additionally, concerns have been raised about the long-term 
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ecological impact of GM crops, including their potential effect on non-target 

species and soil health. 

Despite these concerns, Bt cotton remains one of the most successful 

examples of bioengineering in agriculture. To sustain its efficiency, ongoing 

research and development are essential.  

Algae Biofuel Production  

The global energy sector faces the dual challenge of meeting rising energy 

demand while reducing greenhouse gas emissions to combat climate change. 

Algae-based biofuels have emerged as a promising bioengineering solution 

due to their high yield potential and ability to sequester carbon dioxide during 

growth. Unlike traditional biofuel crops such as corn or soy, algae can grow in 

non-arable land and require less freshwater, making them a more sustainable 

option. 

One of the key advantages of algae biofuel production is its versatility. Algae 

can produce various types of biofuels, including biodiesel, bioethanol, and 

biojet fuel. Research conducted by the National Renewable Energy Laboratory 

(NREL) has demonstrated that certain strains of genetically engineered algae 

can produce biofuels at yields up to 10 times higher than traditional bioenergy 

crops. Moreover, algae cultivation systems can be integrated with industrial 

facilities to capture and utilize CO2 emissions, creating a closed-loop carbon 

system. 

Despite these advantages, the efficiency of large-scale algae biofuel 

production remains a challenge. The process requires significant amounts of 

nutrients and energy for cultivation, harvesting, and processing. Additionally, 

current production costs are higher than those of fossil fuels, making algae 

biofuels less economically competitive. Research is ongoing to develop more 

efficient algae strains and cultivation techniques to address these challenges. 

The potential of algae biofuels is immense, but achieving commercial viability 

will require continued investment in research and development. Governments 

and private stakeholders must collaborate to establish supportive policies and 

infrastructure for scaling up algae biofuel production. If successful, algae 

biofuels could play a crucial role in the transition to a low-carbon energy 

future. 

Synthetic Bioplastics for Waste Reduction  

Plastic waste pollution is a growing environmental crisis, with millions of tons 

of plastic ending up in landfills and oceans each year. Conventional petroleum-

based plastics take hundreds of years to degrade, contributing to long-term 

environmental damage. Synthetic bioplastics, such as polylactic acid (PLA) and 

polyhydroxyalkanoates (PHA), have emerged as bioengineered alternatives 

that can reduce plastic waste and minimize environmental harm. 
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PLA is derived from renewable resources like corn starch and sugarcane. It 

offers a biodegradable alternative to traditional plastics and has been used in 

packaging, disposable utensils, and medical implants. The environmental 

efficiency of PLA lies in its reduced carbon footprint and ability to biodegrade 

under specific industrial composting conditions. However, PLA's 

biodegradation is limited in natural environments, which undermines its 

environmental benefits if not properly managed. 

PHA is another promising bioplastic produced by bioengineered 

microorganisms. Unlike PLA, PHA can biodegrade in marine environments, 

making it a more versatile solution for tackling plastic pollution. Despite its 

advantages, PHA production is currently more expensive and less scalable than 

PLA. Research is underway to optimize microbial fermentation processes to 

reduce production costs and improve efficiency. 

The efficiency of bioplastics in reducing plastic waste depends on several 

factors, including production methods, waste management systems, and 

consumer behavior. Governments must invest in infrastructure for composting 

and recycling bioplastics to maximize their environmental benefits. 

Additionally, public awareness campaigns are crucial to promote the adoption 

of bioplastics and proper disposal practices. 

Coral Reef Restoration through Bioengineered Corals  

Coral reefs are vital ecosystems that support marine biodiversity and provide 

coastal protection, but they are increasingly threatened by climate change, 

ocean acidification, and pollution. Rising sea temperatures have led to 

widespread coral bleaching, where corals expel their symbiotic algae and 

become vulnerable to disease. To combat this crisis, bioengineering 

technologies are being used to develop heat-resistant corals and enhance reef 

restoration efforts. 

One notable advancement is the genetic modification of corals to increase 

their tolerance to heat stress. Scientists have identified key genes responsible 

for thermal tolerance and engineered corals with these traits. Laboratory 

studies have shown that bioengineered corals can survive higher temperatures 

without bleaching. Additionally, researchers have enhanced the symbiotic 

algae living within corals to improve their photosynthetic efficiency and 

resilience to heat stress. 

Field trials in marine environments have shown promising results. 

Bioengineered corals planted on degraded reefs have demonstrated better 

survival rates during temperature fluctuations compared to non-modified 

corals. However, scaling up these restoration efforts presents logistical and 

ecological challenges. The production and distribution of bioengineered corals 

are resource-intensive, and there are concerns about potential disruptions to 

natural genetic diversity and species interactions. 
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Despite these challenges, bioengineered corals offer a hopeful solution for 

preserving and restoring coral reef ecosystems. Continued research and 

collaboration among scientists, conservation organizations, and policymakers 

are essential to ensure the responsible deployment of these technologies. As 

climate change continues to threaten marine ecosystems, bioengineering may 

play a pivotal role in safeguarding the future of coral reefs. 

Aquaculture and Environmental Imbalance 

Aquaculture, often hailed as a solution to the overexploitation of wild fisheries, 

has rapidly grown to meet the rising global demand for seafood. While it 

contributes to food security, the environmental impacts of intensive 

aquaculture practices cannot be ignored. One of the major concerns is the 

dependency on fishmeal and fish oil sourced from wild-caught fish. This 

reliance exacerbates overfishing, depleting marine resources and disrupting 

ocean ecosystems. Efforts to develop plant-based and insect-based 

alternatives for fish feed are ongoing but have yet to be widely adopted. 

Another significant issue is the environmental imbalance caused by 

monoculture practices in aquaculture. Intensive farming of a single species 

increases vulnerability to diseases and parasites, often necessitating the use of 

antibiotics and chemical treatments. These chemicals can accumulate in the 

surrounding environment, affecting water quality and harming non-target 

marine life. 

Aquaculture operations also produce large quantities of organic waste, 

including uneaten feed and fish excreta, which can lead to eutrophication in 

coastal waters. This process depletes oxygen levels and creates "dead zones" 

where aquatic life struggles to survive. Furthermore, escaped farmed fish can 

interbreed with wild populations, potentially introducing genetic defects and 

altering natural population dynamics. 

Carbon Capture and Utilization (CCU) 

Carbon Capture and Utilization (CCU) is a promising bioengineering technology 

aimed at mitigating climate change by capturing carbon dioxide (CO2) 

emissions and converting them into valuable products. Unlike Carbon Capture 

and Storage (CCS), which focuses solely on sequestering CO2 underground, 

CCU emphasizes the reuse of captured carbon for industrial applications, 

thereby, creating a circular carbon economy. 

One of the most effective methods involves bioengineered microorganisms 

that can absorb CO2 and convert it into biofuels, chemicals, and biodegradable 

plastics. For instance, certain strains of cyanobacteria and algae have been 

genetically modified to enhance their carbon fixation capabilities, leading to 

higher yields of bio-based products. This approach not only reduces 

greenhouse gas emissions but also contributes to the development of 

sustainable materials. 
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However, the efficiency and scalability of CCU technologies face several 

challenges. The energy requirements for capturing and converting CO2 remain 

high, and the cost of deploying large-scale CCU systems can be prohibitive. 

Additionally, the infrastructure needed to capture and transport CO2 from 

emission sources is often lacking, limiting the widespread adoption of CCU 

technologies. 

Despite these challenges, CCU offers a promising pathway for reducing carbon 

emissions and promoting a more sustainable industrial landscape. 

 

MAJOR COUNTRIES AND ORGANISATIONS INVOLVED 

United States of America (USA) 
The United States is considered a leader in the bioengineering and biotechnology field, 

conducting research and development to the most innovative solutions. They have 

some of the most important government and non-governmental agencies and 

organizations, such as the Environmental Protection Agency (EPA) and the National 

Institutes of Health (NIH), to ensure that research regarding the environmental impact 

of bioengineering is regularly conducted. Other organizations, such as the Food and 

Drug Organization, overlook the regulatory frameworks that are in place through the 

research. 

People's Republic of China (PRC) 
The government of The People's Republic of China is promoting and funding the 

research of new biotechnologies, with a particular emphasis on agriculture. They are 

also making significant advancements in genetically modified crops since research 

showed that chemical pesticides and fertilizers, which are included in the chemicals 

that are in are the major sources of environmental degradation. As a result, they are 

now promoting biofertilizers and biopesticides as alternatives and reducing pollution 

from agricultural runoff. One of the programs that China has adopted regarding the 

research of environmental issues, via bioengineering is the Thirteenth Plan. The 

Thirteenth Five Year Plan (2016-2020) was a more sustainable and innovative way, 

towards inclusive growth. It based particular emphases on addressing environmental 

challenges and promoting technological innovations. This plan also works upon the 

engineering technologies that China was working on in 2015, which were the 

genetically modified crops and the biodegradable materials, to be adapted into 

everyday life.  

Brazil  
Brazil has a very important role in bioengineering technologies, primarily in the 

agricultural sector where they have adopted the use of Genetically Modified 

Organisms. With the use of the GMOs     , Brazil is very aware of all the impact it could 

have followed the rules and regulations regularly. Under those, inspection 

requirements for the GMOs are in place and they also include inspection of the genetic 
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engineering in agriculture as a whole, protecting humans, animals, and most 

importantly the environment.  The member state is especially involved in research on 

how different bioengineering technologies can conserve biodiversity and 

biotechnologies while being sustainable. This research and innovation is happening 

through a governmental organization, the National Biosafety Technical Commission 

(CTNBio). The CTNBio also oversees the research and commercial release of all 

Genetically Modified Organisms.  

Japan  
Japan has positioned itself as a leader in bioengineering by integrating advanced 

technologies into its environmental strategies. The country places a strong emphasis 

on adopting circular economy principles to reduce resource wastage and minimize 

environmental degradation. Central to this approach is the development of 

biodegradable plastics and bio-based materials, which aligns with Japan's 

commitment to sustainable production. The Biomass Nippon Strategy further 

highlights Japan's focus on utilizing biomass for energy production, which includes 

algae-based biofuels and bioplastics. 

To meet its ambitious goal of achieving carbon neutrality by 2050, the Japanese 

government has prioritized investments in carbon capture and utilization (CCU) 

technologies. This strategy is supported by substantial subsidies and tax incentives for 

companies innovating in the bioengineering sector. The Ministry of Economy, Trade, 

and Industry (METI) plays a crucial role in fostering collaboration between research 

institutions and industry leaders, creating a robust ecosystem for innovation. These 

efforts are essential as Japan seeks to combat its resource dependency and 

environmental challenges through technological advancements. 

India 
India faces the complex challenge of sustaining rapid economic growth while 

addressing severe environmental issues. Recognizing the critical role bioengineering 

can play, the government has implemented various initiatives to promote green 

technologies. The National Bio-Energy Mission, for example, encourages the 

development of biofuels and biogas as renewable energy sources. Notably, India has 

invested in second-generation biofuels derived from agricultural waste to prevent 

food versus fuel conflicts. 

The Department of Biotechnology (DBT) leads research on genetically modified (GM) 

crops, microbial bioremediation, and bio-based materials to address soil degradation 

and pollution. To further mitigate environmental damage, the Swachh Bharat Mission 

has integrated bioengineering technologies for waste management, including biogas 

production from organic waste. In the agricultural sector, the government supports 

the adoption of drought-resistant and pest-tolerant bioengineered crops. India's 

efforts to reduce carbon emissions under the Paris Agreement have also led to 

increased investments in carbon capture technologies, marking a pivotal step toward 

environmental sustainability. 
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Bangladesh  
Bangladesh is particularly vulnerable to climate change and environmental 

degradation, with rising sea levels, salinity intrusion, and pollution threatening its 

population and ecosystems. Recognizing these challenges, the government has 

embraced bioengineering as a key component of its environmental strategy. The 

National Biotechnology Policy promotes research on genetically modified crops that 

can withstand floods and high salinity levels, ensuring food security in a climate-

vulnerable region. 

Bioengineering is also being utilized to address water pollution, particularly in the 

heavily polluted Buriganga River. The government is investing in bioremediation 

technologies that use microorganisms to treat industrial waste and restore aquatic 

ecosystems. Sustainable agricultural practices are further promoted through 

biofertilizers and bioengineered crops, reducing dependence on harmful chemical 

inputs. Additionally, the Bangladesh Climate Change Strategy and Action Plan 

(BCCSAP) emphasizes bioengineering solutions as a means to build climate resilience. 

Despite limited resources, Bangladesh has made notable progress in adopting 

bioengineering technologies to mitigate environmental challenges. 

Nigeria 
Nigeria faces a range of environmental challenges, including pollution, deforestation, 

and energy insecurity. In response, the government is increasingly turning to 

bioengineering technologies to promote sustainability. The National Biotechnology 

Development Agency (NABDA) spearheads these efforts, focusing on biofuels, 

genetically modified crops, and waste management. Recognizing the potential of 

biofuels to reduce dependence on fossil fuels, Nigeria's Biofuel Policy and Incentives 

encourage the production of biofuels from cassava and palm oil. 

Pollution from the oil and gas industry has prompted investments in bioremediation 

technologies, particularly in the Niger Delta, where pilot projects are using 

bioengineered microorganisms to clean up oil spills. Sustainable agriculture is another 

critical area of focus, with NABDA supporting the development of drought-tolerant 

and pest-resistant bioengineered crops to enhance food security.  

Food and Agriculture Organization (FAO) 
This specialized agency of the United Nations (UN) recognizes the significance of 

bioengineering technologies in the food industry and especially the importance of 

genetically modified organisms (GMOs) in numerous circumstances, increasing 

productivity and product production during the manufacturing process. The Food and 

Agriculture Organization also acknowledges the fact that many risks can occur, since 

the product is subjectively new, regarding its effects on humans, the environment, 

and biodiversity. Due to this organization, strict frameworks have been put in place 

for all activities with GMOs, making sure that all manufacturers, and owners are aware 

of the dangers.  
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United Nations Environment Programme (UNEP) 

The United Nations Environmental Programme’s (UNEP) role is to address 

environmental issues related to synthetic biology and biotechnology, by assessing and 

managing the impact. This agency provides global guidance on environmental security 

and sustainability related to biotechnologies, such as synthetic biology, as well as 

papers and reports with all the information that is gathered from the technology. 

UNEP is essential for global environmental policy to ensure that it is aligned with all 

biotechnological advancements while not being harmful to the environmental 

ecosystems or biodiversity.  

TIMELINE OF EVENTS 
DATE  DESCRIPTION OF EVENT  

1912  Synthetic biology is coined by Stéphane Leduc. 
 

28 February 1953   The discovery of the DNA structure by James Watson and 
Francis Crick.  

July 1974   Rudolf Jaenisch and Beatrice Mintz created the first 
genetically modified animal, introducing Genetically 
Modified Organisms.  

1 October 1990   The Human genome Project was officially launched and it 
was designed to map the entire human genome.  

29 January 2000 Cartagena protocol is adopted. 

3 November 2001 The International Treaty on Plant Genetic Resources for Food 
and Agriculture was adopted by the Thirty-First Session of 
the Conference of the Food and Agriculture Organization 
(FAO) of the United Nations. 

20 May 2010   The First synthetic bacteria cell was made by J, Craig Venter 
and his team which was an organism with a fully synthetic 
genome.  

2016 TheSynthetic Biology and the Environment Report is 
published. 

12 December 2015  The Paris Agreement is adopted, with bioengineering 
solutions.   

March 2023  The Human Genome Project is completed. 
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PREVIOUS ATTEMPTS TO SOLVE THE ISSUE 

Cartagena Protocol on Biosafety (29th January 2000)  
The Cartagena Protocol on Biosafety is an international treaty under the Convention 

on Biological Diversity (CBD) that addresses “the safe handling, transport, and use of 

living modified organisms (LMLOs)”9. It was adopted on January 29th, 2000, and its 

main goal was to protect biodiversity from the potential risks posed by LMOs, while 

ensuring that modern biology contributes to sustainable development. The Cartagena 

protocol is crucial for balancing the potential benefits of biotechnology, such as 

improved agricultural yields or disease-resistant crops, with the need to protect 

biodiversity and human health firm any potential risks that could be associated with 

LMOs. In addition, it provides the legal framework for nations to regulate and 

encourages international collaborations and information sharing. In the end, some of 

the most important limitations were the lack of universal adoption and ineffective 

monitoring, so as a result, the Cartagena Protocol was not put into place.   

Synthetic Biology and the Environment Report (2016) 
The 2016 United Nations Environment Program (UNEP) Report on Synthetic Biology 

and the Environment was a big step toward synthetic biology, raising awareness about 

the potential benefits of synthetic biology itself, which is the construction of “nucleic 

acid-encoded biological parts, devices, systems, and organisms” 10. It emphasizes the 

design of bioengineered technologies and organisms to clean up environmental 

pollutants by converting them to harmless substances. Technologies such as those 

would be oil spills or heavy metals. This report called for strong governance 

frameworks, on national and international levels, and showed the need for the 

adaption of regulations that can be updated, according to the advancements in 

synthetic biology.  The main and most important concern for this report and synthetic 

biology is that numerous potential environmental risks, such as gene flow and 

unintended consequences, remain unsolved, thus, not all member states are 

comfortable with the potential impact.  

International Treaty on Plant Genetic Resources for Food and Agriculture 

(ITPGRFA) 
The International Treaty on Plant Genetic Resources for Food and Agriculture 

(ITPGRFA) is a major global agreement which was between member countries to 

“conserve, use and manage plant genetic resources for food and agriculture around 

the world for the benefit of people everywhere”11. ITPGRFA’s objectives are to 

conserve all of the plant's genetic resources for food and agriculture while remaining 

 
9 Unit, Biosafety. “The Cartagena Protocol on Biosafety.” The Biosafety Clearing-House (BCH), 21 Apr. 

2020, bch.cbd.int/protocol. 
10 “Synthetic Biology for Environmental and Industrial Applications.” Nature, 10 July 2019, 

www.nature.com/collections/icaedfiejg.  
11 “FAQs | International Treaty on Plant Genetic Resources for Food and Agriculture | Food and 

Agriculture Organization of the United Nations.” Www.fao.org, www.fao.org/plant-
treaty/overview/ask-treaty/en/. 

https://bch.cbd.int/protocol
https://www.mybib.com/tools/mla-citation-generator
https://www.fao.org/plant-treaty/overview/ask-treaty/en/
https://www.fao.org/plant-treaty/overview/ask-treaty/en/
https://www.fao.org/plant-treaty/overview/ask-treaty/en/


14th Platon School Model United Nations | 7th – 9th March 2025 

PS-MUN Study Guide |Page 22 of 26 
 

sustainable. Sustainable use for genetic resources is all the actions that this treaty 

provides all through seed systems, which is a network of major stakeholders involved 

in providing and distributing the seed of a particular crop in a certain area12. 

Furthermore, they have a wider set of principles, covering both the ecological and 

social sectors. These principles include finding and meeting the basic needs in terms 

of food, generating income for rural populations, and foundations for protecting the 

environment. 

However, some limitations were that not all countries had the expertise for 

implementation in their region, limiting the application of it to mostly more 

Economically Developed Countries (MEDCs) and generally having a limited scope on 

bioengineering technologies due to traditional breeding and conservation methods.  

 

POSSIBLE SOLUTIONS 

International Panels  
The creation of international panels will allow the best international collaboration 

between the most powerful powers of the bioengineering world. This platform will be 

monitored and set by the United Nations to ensure that all member states are 

collaborating without any major issues. The platform itself would be designed to 

encourage everyone to promote the bioengineering technology they have applied on 

a project as well as the impact it had on environmental issues. As a result, mistakes 

will be prevented, and more targeted projects will be proposed in the future. The 

panels can also collaborate with international organizations such as the United 

Nations Environmental Program (UNEP), to provide some guidelines that can help limit 

the impact of the mistakes made.  

Conducting Assessments  
Conducting Assessments will allow each member state to see and understand further 

how their bioengineering technologies impact the environmental challenges of the 

region. These assessments will differ from the technology and how it is applied to 

make sure that the potential risks, benefits, and overall effectiveness of 

bioengineering interventions are handled in each case. Their difference will affect 

some major key factors such as the type of technology used, where it is applied and 

its context and the interaction of the already existing systems with the assessments. 

They can identify the potential risks and mitigate the negative impacts by conducting 

thorough assessments and anticipating any major impacts that could appear. In 

addition, based on the data that will be collected more policies will be updated on the 

bioengineering technologies and the regulations that are behind them, and most 

 
12 “Seed System (General Usage) – Seed Systems Toolbox.” Seed Systems Toolbox, 2018, 

tools4seedsystems.org/glossary_item/seed-system-general-usage/.  

https://tools4seedsystems.org/glossary_item/seed-system-general-usage/
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importantly innovations could be shown since all the information about a technology 

will be gathered.  

Biotechnologies in Natural Systems 
Bioengineering solutions should be integrated with natural ecosystems rather than 

replacing them and evaluate how bioengineering technologies act as systems. The 

technologies will be taken advantage of by monitoring the ecosystems, climate 

resilient crops and plants as well as microbial fuel cells. As a result, they will create a 

more sustainable future through optimizing genetically engineered organisms, such 

as plants, trees, and algae, to assist with the mitigation of climate change and carbon 

absorption.  
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