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Introduction of Topic 

Biotechnology has been developing at an incredible rate as our knowledge of microorganisms 

has expanded beyond just the habitual creation and preservation of food products. Currently, 

biotechnology is used not only in the food industry, but also in fields of medicine and developing energy 

sources. There are a lot of advantages in using biotechnology, such as curing diseases and reducing 

greenhouse gases, which have already been reduced by 52% according to the Biotechnology Innovation 

Organisation. Despite the positive benefits, there is still debate over some of the ethical and health 

related concerns in utilising biotechnology, particularly in the agricultural industries. 

At this time, most countries have yet to reach a general consensus in regards to the use of 

genetically modified organisms (GMOs) in the agricultural world, though the practice has been around for 

years. Throughout the world, opinions on GMOs are extremely contrasted, ranging from extremely 

negative to quite positive in terms of use and ethics. In countries where GMOs are commonly used, 

there is generally not a common accord concerning methods of regulation, and not all GMO producing 

countries have ratified UN protocols such as the Cartagena Protocol, which was put into effect in 2003 to 

ensure protection during the entire process of developing, handling, and utilising genetically modified 

organisms. When not monitored correctly, the growth and distribution of GMOs can be highly dangerous, 

as genetic modifications in certain crops can have dangerous environmental effects, disrupting 

ecosystems and leading to problematic health risks. As further knowledge of GMO development is being 

shared with the public, many people are also demanding more and more information about the process 

of modification to items such as their food, and many companies are wary to release this information. 

The question of how to monitor GMOs is still incredibly controversial, and current protocols vary from 

country to country, but as people are continuing to unravel the complicated process of genetic 

modification, they are beginning to demand a more universal standard for biotechnology in the 

agricultural industries.  

The United Nations has been working over the past few decades to bring attention to not only the 

agricultural aspect of biotechnology, but also the health and pharmaceutical avenues that these modern 

technologies bring. Common medical tools used today, such as synthetic human insulin and pathogen 

based vaccines, are the result of biotechnological advances. Hundreds of modern medicines are the 
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result of bioengineering and have many positive effects, such as potential remedies to illnesses such as 

diabetes and cancer. Currently, DNA based work is being done in hopes that future vaccines and cures 

can be found that will ultimately be cheaper, and potentially safer, than current remedies. Another form 

of medicine being developed and implemented is gene therapy, which works with mutant genes and the 

gene code of an individual in order to help combat genetic based diseases. That being said, as with all 

tentative modern advances, there are always risks; it is imperative that these bio modifications are being 

supervised in order to ensure an ethical boundary in the realm of scientific experimentation is set, as well 

as assessing the risks that come from toying with an individual’s genetic makeup.  

 

Definition of Key Terms 

Biotechnology  

According to The Convention on Biological Diversity (CBD) biotechnology is defined as: "any 

technological application that uses biological systems, living organisms, or derivatives thereof, to 

make or modify products or processes for specific use".  

Genetically Modified Organisms  

Genetically modified organisms (GMO) are defined by the World Health Organization (WHO) as 

“organisms (i.e. Plants, animals or microorganisms) in which the genetic material (DNA) has 

been altered in a way that does not occur naturally by mating and/or by natural recombination”.  

 

Background Information 

Though the fine tuning of the crop modifying process is relatively new, the overall idea of 

biotechnical enhancement in agriculture has been around for hundreds of years, as has been medical 

and chemical bio-experimentation. Starting in the 18th century, scientists and doctors began to really 

search for cures to crippling illnesses such as smallpox and rabies using biotechnical methods. In 1796, 

Edward Jenner discovered the initial idea of using cowpox to create smallpox immunity, and over the 

next 200 years, that method was refined and revised to define other vaccines used today. The mid-20th 

century was a key time for vaccine development. Vaccines and preventative cures are still being 

developed to this day and are being used for illnesses of all kinds. 
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In the mid 1990’s, consumers knew very little about the process of biotechnology and genetic 

modification; it was during this time era that herbicide resistant soybeans were first introduced to the 

food market, faring poorly on European markets as consumers began to oppose the concept of genetic 

modification as many non governmental organisations and political figures spoke out against it, raising 

suspicions amongst the consumers who worried about health and environmental risks. Though similar 

kinds of modification had been used in the past to make everyday products such as cheese or bread, 

consumers were beginning to grow wary that the modifications were becoming unnaturally out of hand. 

There is currently still a lot of controversy and fear over the use of biotechnology in the 

agricultural world. Many countries such as France, Austria and Greece have already banned the growth 

of genetically altered crops while other nations, namely Ireland, have banned the production of GMOs 

within their country altogether, and only allow their sale if they are labelled. The ongoing unpopularity of 

biotechnical agriculture is often attributed to the belief that, through modification, industrial agriculture is 

strengthened, which is a trade that is widely perceived as being the cause of the “deterioration of food 

quality, the accelerated decrease of farms and damage to the environment” according to Sylvie Bonny 

from the National Institute of Agricultural Research in France. The paranoia in regard to GMOs is 

generally displaced as countries that allow modified crops tend to have strict guidelines to regulate them; 

these guidelines are usually based off of the “Codex Alimentarius Guidelines”, which assesses the health 

effects of GMOs, such as their toxicity. Environmental effects can also be assessed by evaluating 

statistics and characteristic patterns to predict the effects and stability of the environment modified crops 

will be grown in.  

The most common, and thus most controversial, use of biotechnology is the genetic modification 

of crop plants, farm animals and soil bacteria. Most GMOs that are currently on the market are crops that 

have been modified to have an increased resistance to insects and viruses, as well as an increased 

tolerance to herbicides; additional advances are also being made in creating plants that are unaffected 

by environmental stressors, such as drought or frost, and in creating domesticated animals, such as 

chicken or salmon, that grow larger and mature faster in order to increase the rate of agricultural 

production.    

 

Major Countries and Organizations Involved 

Food and Agriculture Organisation of the Un (FAO) 
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 The FAO remains rather neutral on the subject of biotechnology in the agricultural field, but they 

do believe that GMOs are not the solution to world hunger and that they need to be regulated very 

carefully. Overall, the FAO acknowledges that GMOs can be useful, but worry about the environmental 

and health related risks they may cause. 

International Centre for Genetic Engineering and Biotechnology (ICGEB) 

The ICGEB is a non profit organisation that works as part of the United Nations System alongside 

over 60 member states; the centre is geared towards furthering research and education in the field of 

biotechnology and molecular biology, with an emphasis on biomedicine, environmental remedies, 

biopharmaceuticals, and biopesticides. With their extensive research programmes, the ICGEB strives to 

be well versed in their fields as they advise, train, and fund their partnered member states in the 

promotion of international biotechnology, with particular sensitivity to the needs of global development.   

World Health Organisation (WHO) 

The WHO works in collaboration with the FAO to ensure that food safety regulations are 

consistently met. The WHO has a specific department called the: “Department of Food Safety and 

Zoonoses” that aims to assist national authorities in the safety assessment of foods. Additionally, with the 

help of the FAO, the WHO provided technical advice for the Codex Alimentarius Commission which was 

writing the Codex Guidelines on safety assessment of GM foods; one of the most commonly referred to 

documents in regard to food safety.  

 

Timeline of Events 

Date   Description of Event 

 

1796   Edward Jenner designed the first known vaccine; through use of cowpox material, he was  

able to develop an eventual cure for smallpox. 

1974  Stanley Cohen, Annie Chang and Herbert Boyer create the first genetically 

modified DNA organism. 

1988  Transgenic corn is first produced. 

1990   Somatic gene therapy is first approved and is used to treat a child with combined immune  
deficiencies. 
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1994  The ICGEB became fully autonomous.  

1997 The European Commission issues the “Novel Foods Regulation” which requires a safety 

assessment for GMOs before they go on sale. 

1998  First GMO labelling rules introduced by the European Union.  

 

Relevant UN Treaties and Events 

● Codex Alimentarius, 1963  

The Codex Alimentarius sets “international food standards, guidelines and codes of practice that 

contribute to the safety, quality and fairness of international food trade.” The Codex is constantly 

being upgraded and holds committee sessions periodically to tackle new food related issues. 

● The Cartagena Protocol, 2003 

The Cartagena Protocol is the first biosafety protocol.  

 

Main Issues 

Health Threats 

One of the main issues with modern biotechnology is the debate of using it in the agricultural 

industry in the form of GMOs that may have potentially dangerous health threats. Due to the severity of 

these health risks, they need to be monitored to prevent mutations or pose potential threats through their 

allergenicity and antibiotic resistance. 

Allergenicity 

Allergenicity is the potential to cause allergic reactions; this poses an issue in the creation 

of modified organisms when genes are transferred from commonly allergenic organisms to non-

allergenic ones. This type of gene transfer is heavily discouraged unless it can be proven that the 

final result is not allergenic. All GMOs are testing for allergenicity and there are no known 

allergenic GMOs currently on the market. 
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Antibiotic Resistance 

Resistance to antibiotics, caused by antibiotic resistance markers, are big issues and are 

potential causes for genetic mutations. Antibiotic resistant markers are found in virtually all GMOs 

and are used to help producers identify whether a gene transfer between organisms has been 

successful or not. Though they are necessary for the production, they do pose a threat through 

making disease causing bacteria resistant to antibiotics, thus making the disease incurable with 

the currently provided treatment. An example of this would be Novartis bt corn, which is a type of 

corn that is not allowed in many countries as it is resistant to ampicillin, an antibiotic that treats 

infections such as salmonella.  

Ethical Concerns  

 Although medical research and advancements are oftentimes desired and needed in our ever-

evolving world, it is to be kept in mind that there is still much tension with medical advances, mainly 

concerning ethics, and the question of limits as to where the line should be drawn when it comes to 

technological interference with natural biology. There are many forms of medical treatments that are 

currently in the advanced research phase that are being opposed on the grounds that they have too 

much artificial power over natural processes. An example of this would be stem-cell gene therapy, which 

alters the DNA of patient’s stem cells with the trade off of hereditary and permanent change; this 

procedure is illegal in most nations because it is a process considered to promote the manmade design 

of babies and the ‘unnatural’ hyper-enhancements of mankind, though that is not the intention of the 

remedy. These ethical concerns are derived from human beliefs of what is ‘right’ and ‘wrong’ in addition 

to the concern of health defects that could result from risky pharmaceuticals. Though many biomedicines 

and current vaccines already have risks, more attention is being drawn to the hypothetical risks of 

modernised medical options, including the possibility of genetic mutation and bacteria growing immune 

to current and future remedies. All of these uncertainties mean that legislation is coming down harder on 

possible cures to life threatening diseases; although experimentation may be one of the only ways to 

medically move forward in the coming years, some form of accountability is still needed in order to 

preserve ethical and health boundaries; until a consensus is reached, then the limits of biotechnological 

advances are quite murky and will continue to be pushed and tested.  

Environmental risks 
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Another major concern with biotechnology is their effects on the environment. Some of the main 

environmental issues with these modifications are outcrossing, toxicity, and wildlife interference, which 

are unfortunately often addressed less than the human health risks posed by biotechnology. 

Outcrossing 

Outcrossing is the unintentional movement of genes from modified plants into conventional crops, 

as well as the mixing of conventional crop seeds with modified ones. Several countries have 

strategies to reduce mixing such as having clear separations between fields of modified and 

conventional crops. That being said, this is still a growing issue, especially as the agricultural 

industry is expanding drastically and covering more land, thus posing a threat to the native lands 

as well as smaller, neighbouring crops. 

Toxicity and Wildlife Interference 

Organisms that have been modified are often more resistant to pesticides, and because of this, 

plants can grow to be toxic to certain pollinating animals such as bees and butterflies. As certain 

crops or plants develop toxic resistance to diseases and chemicals, the animals that consume 

said plants will also begin to change and possibly mutate in order to adapt to the change of food 

source.  The long-term effects of toxic GMOs are uncertain, but due to mutations that occur in 

order to adapt to a crop’s resistance to certain pesticides and herbicides, the entire surrounding 

ecosystems are effected.  

 

Possible Solutions 

Education 

 One of the biggest drive in those who oppose the concept of biotechnology is the lack of 

knowledge and awareness. More often than not, the general public only hear about the negative defects 

caused by biotechnical advancements, mainly concerning the production of their food products. A 

majority of the general population is unaware of all the key advancements biotechnology has provided, 

and are also unclear of how they’re affected daily by said advances. In order for a nation to truly reap 

any benefits that modern biotechnical mediums provide, it is imperative that they have an educated 

population. A dialogue should be created amongst scientists, politicians, and the people in order to 

ensure that informed and essential development is occurring, while also preserving the ethical and socio-
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economic integrity of the nation as a whole. Once people are informed, they can help contribute and 

support nationwide growth in the agricultural, medical, and scientific industries. 

Increase GMO labelling 

Currently 64 countries label their GMOs, while others, such as the USA, deem labelling 

unnecessary or don’t disclose all information in labelling. Many consumers want to avoid the 

consumption of “non-natural” products, which is proven difficult when modified foods are not properly 

labelled. Improper labelling is a rather unpopular decision with consumers and, in the USA particularly, 

there have been many bills suggesting to create a more open labelling policy in which consumers can 

know where their meats are born and raised and under what conditions their plants are grown.  

Coming to a consensus 

Currently, there is no global consensus regarding the parameters of biotechnology. In fact, 

regulations on modified products vary greatly; some nations ban GMOs altogether, some produce GMOs 

cautiously, and others embrace GMOs fully. Medicines and energy sources that are created through the 

use of biotechnology are also increasingly being embraced on a global scale due to their benefits 

supposedly outweighing the negatives. At the moment, all countries who utilise extensive biotechnology 

have their own ways of assessing health and environmental risks, sometimes making trade difficult 

between nations, mainly when agriculture is involved. Coming to a global consensus on biotechnology 

and genetic modification would be beneficial to all, as it could potentially increase trade, as well as 

ensure an increase in health and environmental assessments. 

 

Resources to Consider 

●  http://www.who.int/foodsafety/areas_work/food-technology/faq-genetically-modified-food/en/ This 

website offers a good general overview on GMOs and is easy to understand.  

● http://www.nature.com/scitable/topicpage/genetically-modified-organisms-gmos-transgenic-

crops-and-732 A very concise and comprehensive overview on GMOs, this website is a very 

good first source to look at.  

● http://ec.europa.eu/food/plant/gmo/new/authorisation/index_en.htmThis website explains 

European views and regulations on GMOs. This source is recommended for delegates 

representing a European county.  

 

http://www.who.int/foodsafety/areas_work/food-technology/faq-genetically-modified-food/en/
http://www.nature.com/scitable/topicpage/genetically-modified-organisms-gmos-transgenic-crops-and-732
http://www.nature.com/scitable/topicpage/genetically-modified-organisms-gmos-transgenic-crops-and-732
http://ec.europa.eu/food/plant/gmo/new/authorisation/index_en.htm
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