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Letter from the Secretary-General 

Most distinguished participants, 

 It is an overwhelming honour for me to welcome you all to the fifth annual session of 

Şahinkaya Model United Nations Conference in the name of the most honourable Deputy 

Secretary-General Gökhan Şeheri, Director-General Kenan Bora Bulun and all other members 

of academic and organisation teams. My name is Egemen Büyükkaya and I will be serving as 

Secretary-General. Witnessing the birth and the evolution of this conference then seeing the 

particular escalation of it is a distinct feeling for all of us working day and night to bring this 

conference to reality again this year. 

  

For the last six years, we have achieved a lot with the fellow members of Şahinkaya MUN 

Club by our utmost compliance and sincerity among us and now we are a huge family with 

members all around Turkey.   In understanding MUN, a full comprehension of the United 

Nations is initial. The UN is founded on the most important principle of communication, a 

communication that is able to prevent wars, resolve problems through peace. Notwithstanding 

the obscure atmosphere of politics in today’s world that resolutions are not reached through 

communication, but through battalions and attritions. MUN is the only way to apprehend the 

right ways to resolve these international problems in a theatre of diplomacy by you, the 

leaders of the future. As Şahinkaya MUN we are working diligently with all of our 

enthusiasm to bring the most realistic committees to the participants as the previous years. 

  

In the fifth year of our conference, we have five committees that not only you can alter the 

past but also you can shape the present and the future for delegates, the leaders of the future. 

 A conference without its delegates is nothing, as the team of Şahinkaya MUN, our ultimate 

wish is to organise a conference that you will enjoy and have the most glorious memories. I 

wish that with this experience you will gain the skills that is necessary to be a part of the 

globalisation, and you will be aware that the more united we are, the stronger we will become. 

We are all looking forward to meeting you in April. 

  

Sincerely, 

Egemen Büyükkaya 

Secretary-General of Şahinkaya MUN 2018 
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Letter from the Under-Secretary-General 

My name is Yekta Can Tursun, I am freshman at Istanbul Technical University in Computer 

Engineering Department. It is great pleasure to serve you as the Under-Secretary-General 

responsible for the World Health Organisation in Şahinkaya MUN 2018. 

In this committee, we will try our best to assure that you experience the best simulation 

regarding these two agenda items. We are looking forward to seeing your ideas which will be 

proposed by you in the utmost diplomatic fashion. It is very clear that without delegates, 

Model United Nation is noting. This is why we are very oriented to delegates’ experience and 

when the delegates leave the committee with a simile, it is the time that we truly understand 

we have done our jobs well. I am very happy to work with people who share the same vision 

as I do. We as USGs of WHO are here for you. 

I would like to express my gratitude everyone whom and in particular to Secretary-General, 

Egemen Büyükkaya for giving me the chance to serve as an Under-Secretary-General for this 

committee. In addition, I would like to thank Deputy-Secretary General, Gökhan Şeheri, but 

for most, I would like to say greatest thanks to a person who has introduced us the world of 

Model United Nation, Emel Güceyü. 

I will all of you best of luck and a quick suggestion for all delegates, enjoy being in this 

family, Şahinkaya MUN 2018. If you have any questions, feel free to ask via email before or 

during the conference. 

tursun@itumun.org 

Yekta Can Tursun 

Under-Secretary-General of the World Health Organisation 
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A) Introduction to the Committee: World Health Organisation 

World Health Organisation (hereinafter WHO) is founded on April 7th, 1948 as a specialised 

organ of United Nations (hereinafter UN) to promote international cooperation on health 

worldwide. WHO inherited some specific tasks such as epidemic control, quarantine 

measures, and drug standardisation from its predecessors which are the Health Organisation 

of League of Nations and the International Office of Public Health at Paris.  Today, WHO 1

operates in its headquarters in Geneva with the attendance of its 194 Member States.  2

The main goal of WHO is to build a better, healthier future for people all around the world. 

This goal is highly supported by the preamble of WHO’s constitution which sets out its firmly 

committed principles as recognising health as a state of complete physical, mental and social 

well-being and not merely the absence of disease or infirmity and promoting the highest 

standard of health as one of the fundamental rights of every human being without distinction 

of race, religion, political belief, economic or social condition.  Regarding these objectives, 3

WHO’s Eleventh General Programme of Work, deemed the coordination and management of 

international health solely possible by;  4

• providing leadership on matters critical to health and engaging in partnerships where joint 

action is needed; 

• shaping the research agenda and stimulating the generation, translation and dissemination 

of valuable knowledge; 

• setting norms and standards and promoting and monitoring their implementation; 

• articulating ethical and evidence-based policy options; 

• providing technical support, catalysing change, and building sustainable institutional 

capacity; and 

• monitoring the health situation and assessing health trends. 

Accordingly, with these working standards, World Health Assembly (hereinafter WHA) which 

is the supreme decision-making body for WHO convenes in Geneva each year to determine 

 Retrieved from: https://www.britannica.com/topic/World-Health-Organization, Accessed Feb. 2018.1

 Retrieved from: http://www.who.int/governance/en/, Accessed Feb. 2018.2

 Constitution of the World Health Organisation, Basic Documents, Forty-fifth edition, October 2006, Accessed 3

Feb. 2018.

 The 12th General Programme of Work was adopted by the World Health Assembly in May 2013, GPW/4

2014-2019 
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the policies of the Organisation.  WHA sets regulations and standards as the authority on 5

international health work; maintains collaborations with the United Nations and its specialised 

agencies, Non and Inter-Governmental Organisations, and the individual Member States itself 

in strengthening health services by giving technical assistance and counsel; holds the right to 

propose conventions, regulations, and agreements with respect to international health matters. 

The Organisation has a substantial variety of topics of discussion since it tries the find 

solution to the human’s most vital need, health. WHO sets leadership priorities every 6 years 

within their General Programme of Work. For the period of 2014-2019, the Organisation has 

divided their leadership priorities into six as it can be seen in Figure 1. 

Figure 1: Leadership Priorities of WHO  6

 Retrieved from: http://www.who.int/governance/en/, Accessed Feb. 2018.5

 Retrieved from: http://www.who.int/about/agenda/en/, Accessed Feb. 2018.6

http://www.who.int/governance/en/
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B) Agenda Item A: Mitigating the Health Impacts of Air Pollution 

1) Introduction to the Agenda Item A 

Air pollution is the most dangerous form of environmental degradation. Humans who are a 

part of this environment are heavily afflicted with severe diseases because of air pollution 

while doing their most primal body function: breathing. Air pollution also contaminates the 

soil; thereupon, causes anomalies in the crops we eat. These make air pollution a significantly 

pervasive threat which does not recognise any boundaries, thus, making every human being 

on this planet unable to escape. The chemicals in the air can travel hundreds of kilometres 

beyond cities endangering both urban and rural areas, even the remotest corners of our world.  7

Human beings are not exposed to air pollution only when they see the smoky haze over the 

city or smell the smokes coming from factories’ chimneys. Most of the time, it is impossible 

to see or feel this type of pollution which is, unfortunately, acute. The former Director-

General of WHO Dr. Margaret Chan defines "acute pollution” as the major source of health 

impacts of air pollution for humans. Air pollution can be divided into two different types as 

indoor and outdoor air pollution. Considering this division, not only the industry can be held 

responsible for aggravating the air pollution in the world, but also the use of cheap and dirty 

fuels for cooking, heating, and lighting at home is a great contributor for the degradation of 

atmosphere and people’s health.  8

Air pollution can be considered as the main reason for the climate change because of its 

contributions to global warming. This ultimately deteriorates the fragile environment and 

leads to extinction of many species while harming the whole wildlife. As air pollution has 

many effects on animals, it also causes severe damages to human’s respiratory and circulatory 

systems. According to the WHO, air pollution kills 6.5 million people each year and this 

number increases each day.  In the light of this information, air pollution is a very important 9

issue to be addressed by NGOs, IGOs, local governments, and related UN organisations 

especially WHO.  

 Ten years in public health, 2007–2017: report by Dr Margaret Chan, Director-General, World Health 7

Organization. Geneva: World Health Organization; 2017. Licence: CC BY-NC-SA 3.0 IGO. p. 138

 Indoor air pollution from biomass fuel smoke is a major health concern in the developing world, review by 8

Fullerton D. G., Bruce N., Gordon S. B., 2008

 Dr Chan M., (2007)9
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2) Specific Air Pollutants  10

Air pollution is the effect caused by concentrations of solids, liquids or gases in the air that 

have a negative impact on the surrounding environment and human health. These pollutants 

may occur naturally from dust, wildfires, and volcano eruptions, or they may also be 

generated by human activities unnaturally. Prior to any study on air pollution, the definitions 

and effects of the pollutants from human activities below should be understood. 

Sulphur oxides (SOX), in particular, sulphur dioxide (SO2): Fossil fuels, coal, and oil contain 

sulphur to differing degrees and, if not removed beforehand, SOX are released at combustion 

such as in power generation or industrial processes. If not treated or captured, SOX emissions 

are released into the atmosphere. Such emissions are linked to adverse health and 

environmental effects, as well as being a precursor  to the formation of secondary particulate 11

matter.  

Nitrogen oxides (NOX), in particular, nitrogen oxide (NO) and nitrogen dioxide (NO2): NOX 

stem from high-temperature combustion, mainly in transport and power generation, or from 

the oxidation of NO to NO2 in the atmosphere. NO2 is a toxic gas and can lead to the 

formation of particulate matter and ozone.  

Particulate matter (PM) is a mix of solid/liquid organic and inorganic substances that may 

be a primary or secondary pollutant. PM is linked to major detrimental health impacts. Size is 

an important factor in determining these impacts: – coarse particles (PM10) are between 2.5 

and 10 micrometres (µm) in diameter and fine particles (PM2.5) are smaller than 2.5 µm. The 

adverse health impacts of PM10 are less severe than those of the fine particles, however, there 

is a longer history of data on PM10. Even today, many cities lack the equipment to monitor 

outdoor concentrations of PM2.5. Black carbon, a particular type of fine PM (PM2.5), is 

formed by the incomplete combustion of fossil fuels and bioenergy and is a short-lived 

climate pollutant. Black carbon is known to be a major driver of climate change. Despite its 

short atmospheric lifetime, black carbon is one of the largest contributors to global warming 

after CO2. It is also known to decrease agricultural yields and accelerate glacier melting. 

 Adopted from International Energy Agency’s definition on pollutants in their special report on World Energy 10

Outlook, pages 20-21, (2016).

 Precursor: something that happened or existed before another thing, especially if it either developed into it or 11

had an influence on it. According to the Cambridge English Dictionary

https://dictionary.cambridge.org/dictionary/english/influence
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Carbon monoxide (CO) is a colourless, odourless, toxic gas that comes from the incomplete 

combustion of road transport fuels, natural gas, coal or wood. Although high concentrations of 

CO are more of a concern indoors, emissions outdoors, particularly in developing countries 

can be high. The main sources of ambient CO include motor vehicle exhaust and machinery 

that burn fossil fuels.  12

Volatile organic compounds (VOCs) are released from chemicals, solvents or fuels (as well 

as natural sources) as they evaporate or sublimate into the surrounding air; they are associated 

with a range of negative health effects. Methane (CH4), the main component of natural gas 

(also a short-lived climate pollutant), is often considered separately from other VOCs as its 

characteristics differ.  

Ammonia (NH3) is released in relation to agricultural and waste management activities; once 

in the atmosphere ammonia reacts with oxides of nitrogen and sulphur to form secondary 

particles.  

Ground-level ozone (O3) is formed from NOX and VOCs in the presence of sunlight. At high 

concentrations, ozone is a pollutant and a short-lived climate pollutant. Ozone is a secondary 

pollutant, meaning that it is not directly emitted. Instead, it is produced when carbon 

monoxide (CO), methane, or other volatile organic compounds (VOCs) are oxidised in the 

presence of nitrogen oxides (NOx) and sunlight.  13

Other pollutants include heavy metals such as lead, emitted from industry, power generation, 

waste incineration and (in some countries) from transport fuels, and mercury, mainly from 

coal combustion.  

3) Indoor Air Pollution 

 Retrieved from: http://www.who.int/airpollution/ambient/pollutants/en/12

 ibid13
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Types of air pollution vary greatly throughout the world. In the developed world, indoor air 

pollution is not the biggest health threat for humans, but in the developing world, it is a major 

issue that causes more deaths than outdoor air pollution, nearly 4.3 million deaths each year.   14

This kind of air pollution is mainly caused by poverty when countries cannot provide the 

necessary framework for heating, cooking, and lighting for their citizens. In these most 

vulnerable corners of the world, people in poverty are trying to accommodate these needs by 

themselves. Likewise one-third of the world’s population, they are obliged to burn organic 

materials such as wood, dung or charcoal (biomass fuel) for cooking, heating and lighting 

because of their socio-economic condition. Extremely high levels of indoor air pollution, 

thereby, the emergence of many diseases are highly attributable to the use of these solid fuels 

for the means of producing energy at home.  As an interesting fact, approximately 76% of all 15

global air pollution occurs indoors in the developing world as it can be seen in Figure 2.  16

Figure 2: Pie chart showing total global exposure to particulate matter air pollution. 

 Ten years in public health, 2007–2017: report by Dr Margaret Chan, Director-General, World Health 14

Organization. Geneva: World Health Organization; 2017. Licence: CC BY-NC-SA 3.0 IGO. p. 138

 Indoor air pollution from biomass fuel smoke is a major health concern in the developing world, review by 15

Fullerton D. G., Bruce N., Gordon S. B., 2008

 ibid16
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One of the resources that have adverse effects on indoor air pollution is the use of biomass 

fuels (BMFs). Some examples for BMFs are scrap lumber, wood, manures, and some crops. 

This type of fuel is considered renewable because when a tree is cut, a new tree can be planted 

by using the former’s seeds. However, this fuel is also the biggest contributor to the indoor air 

pollution in the world since it is not hard to find and it is comparatively cheaper than the clean 

fuels.  Considering these, 2.9 billion people still use BMFs and 0.9 billion people use coal as 17

their primary source of energy for cooking, heating, and lighting.  Figure 3 indicates the 18

relation between users’ social status and the type of the fuel with its polluting degree. While 

crop waste and dung like scavenged twigs and grass which are very cheap and pollute the 

most are at the bottom, electricity and natural gas which are most efficient, clean, and 

expensive, are at the top. From this energy ladder, the socio-economic relations in the usage 

of fuels can be interpreted. 

Figure 3: The energy ladder. 

Additionally, at the homes using BMFs or coal for energy, a hazy welcome can be expected 

because of the lack of ventilation. The design of kitchens and stoves serves a crucial purpose 

for ventilation and lack of ventilation aggravates the indoor air pollution heavily.  19

Throughout the world, unfortunately, the houses in rural areas do not meet with the local 

governments regulations for building’s ventilation and energy consumption since the public in 

 Retrieved from: https://www.reenergyholdings.com/renewable-energy/what-is-biomass/, Accessed Mar. 2018.17

 Health Impact Characterization of Traditional Biomass Cook Stove Usage on Indoor Air Quality in Rural 18

Region – A State of Review, Vyas D., Dr Vaghani M., 2018.

 Fuel for life: household energy and health, WHO, 2018.19

https://www.reenergyholdings.com/renewable-energy/what-is-biomass/


Şahinkaya MUN 2018 World Health Organisation Page !12

rural areas is completely unaware of these regulations and the health impacts of the 

consumption of solid fuels without proper ventilation, and there is also nearly no control over 

these regulations by the respective governments in rural areas. This also leads to many 

unlicensed buildings and health problems. 

Many solid fuels burn insufficiently and whilst burning they generate large amounts of 

particulate matter. Particulate matter (PM) is a complex mixture of extremely small particles 

and liquid droplets that get into the air. Once inhaled, these particles can affect the heart and 

lungs and cause serious health effects.  There are two defined types of particulate matter 20

which are: PM10 and PM2.5. PM10 describes inhalable particles, with diameters that are 

generally 10 to 2.5 micrometres.  PM2.5 describes fine inhalable particles, with diameters that 21

are generally 2.5 micrometres and smaller. A PM2.5 is 3% of the diameter of a human hair. 

Both of these particles can be inhaled by humans. Since its smaller nature, a PM2.5 can be seen 

harmless, but it is actually much more dangerous because it can travel deeper into the lungs 

than a PM10.  WHO guidelines for air quality are 50 g/m3 for PM10 and 25 g/m3 for PM2.5, but 22

in many parts of the developing world, the peak indoor concentration of PM10 often exceeds 

2000 g/m3. Additionally to the particulate matters, burning of the solid fuels also generates 

huge amounts of carbon monoxide, hydrocarbons, oxygenated organics, free radicals and 

chlorinated organics.  The generation of these harmful chemicals has huge health impacts 23

varyingly to ages, genders, socio-economic statuses, and levels of exposure.   24

Regardless of all these facts, according to the Dr Omar Masera (2000), in the developing 

world, while choosing their fuel, households have four objectives in descending order of 

importance: 

(a) cost of fuel, stove type and accessibility to fuels; 

(b) technical characteristics of stoves and cooking practices; 

(c) cultural preferences;  

(d) and lastly, if at all, the potential health impacts. 

 Retrieved from: https://www.epa.gov/pm-pollution, Accessed Mar. 2018.20

 Retrieved from: https://www.epa.gov/air-trends/particulate-matter-pm10-trends, Accessed Mar. 2018.21

 Retrieved from: http://www.irceline.be/en/documentation/faq/what-is-pm10-and-pm2.5, Accessed Mar. 2018.22

 Indoor air pollution from biomass fuel smoke is a major health concern in the developing world, review by 23

Fullerton D. G., Bruce N., Gordon S. B., 2008

 ibid24

https://www.epa.gov/pm-pollution
https://www.epa.gov/air-trends/particulate-matter-pm10-trends
http://www.irceline.be/en/documentation/faq/what-is-pm10-and-pm2.5
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In a nutshell, indoor air pollution has its ultimate effects on the developing world mainly 

because of poverty. Not only people living in these countries do not have enough money to 

buy more efficient and environmental fuels, and also these countries have no capability to 

subsidise the usage of these efficient and environmental fuels. The main reasons that are 

aggravating the effects of the indoor air pollution are:  

(a) the over emission of harmful gases such as carbon monoxide, hydrocarbons, oxygenated 

organics, free radicals, and chlorinated organics which can infiltrate deep into our 

bloodstream, 

(b) the generation of large amounts of particulate matter which has very harmful effects 

humans’ (even a foetus’s) respiratory system, 

(c) the poor design of kitchens and stoves which causes lack of ventilation, thereby, an over-

accumulation of particulate matter in the houses which often leads to death; and  

(d) people’s complete unawareness about the concept of indoor air pollution and its 

detrimental health impacts which Dr Masera’s objectives clearly show. 

4) Outdoor Air Pollution 

Outdoor air pollution might be one of the biggest challenges that humankind faces in this 

contemporary history. The area of its influence is basically everywhere that one can breathe. 

No boundary or wall can protect humans from the outdoor air pollution’s effects since the 

pollutants can travel thousands of kilometres in the atmosphere. For an example, in the late 

1990s, forest fires, mainly in Indonesia, caused a haze of smoke to hang for months over 

neighbouring south-east Asian countries.  Considering that air pollution does not respect 25

national boundaries, an effective cooperation among all Member States and correct 

implementation of international policies are initiative towards solving the worldwide crisis 

“outdoor air pollution”.  

a) History of Outdoor Air Pollution. 

“As soon as I had escaped the heavy air of Rome and the stench of its smoky 

chimneys, which when stirred poured forth whatever pestilent vapours and soot they 

held enclosed, I felt a change in my disposition.”  

Roman philosopher Seneca, AD 61 

 Retrieved from: http://www.who.int/ceh/capacity/Outdoor_air_pollution.pdf, Accessed Mar. 2018.25

http://www.who.int/ceh/capacity/Outdoor_air_pollution.pdf
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Despite the fact that the air pollution has reached its zenith today, it is not a new problem, 

especially in cities as Seneca describes Rome in AD 61.  Coal is being used as a source of 26

energy for thousands of years but air pollution caused by coal was first received recognition 

as an urban problem in England in the ninth century and complaints about foul air began to be 

heard. The possible health impacts of burning coal to human health was recognised in the 

17th century by John Evelyn, who dared to ascribe chronic respiratory ailments to the 

inhalation of coal smoke.  Evelyn described London then as “eclipsed with such a cloud of 27

sulphur as the sun itself is hardly able to penetrate”, and asked: “Is there under Heaven such 

coughing and snuffling to be heard as in the churches and assemblies of London, where the 

barking and spitting is incessant and most importunate?”  28

During the 18th and 19th centuries, Industrial Revolution took place, initially in the UK, and 

this revolution was based on the use of coal. Industries and power plants were very near to the 

cities and there were no regulations on the burning of coal and other fuels, houses very also 

heavily relying on coal for their heating and cooking, and these caused a severe and acute 

elevation on the urban air pollution levels, thus creating something new, “urban smoke”.  29

i) The Meuse Valley Smog. 

The case of Meuse Valley in Belgium in 1930 can be the first example of a chaotic situation 

caused by extreme air pollution. Between December 1 and December 5, 1930, a thick fog 

covered a large part of Belgium and later on, the fog withdrew to the Meuse Valley which was 

heavily industrialised.  The fog subsumed the pollutants from the industry and turned into a 30

smog. The Valley trapped the smog and people living in this area was exposed to an acute and 

overly intense air pollution. This case showed that air pollution episodes can be particularly 

troublesome if the affected city is located in a valley surrounded by mountains.   This 31

episode caused 65 deaths, and it also led to the first scientific proof of the potential for 

 Retrieved from: http://www.enviropedia.org.uk/Air_Quality/History.php, Accessed Mar. 2018.26

 Retrieved from: http://www.who.int/ceh/capacity/Outdoor_air_pollution.pdf, Accessed Mar. 2018.27

 Retrieved from: https://www.telegraph.co.uk/news/earth/countryside/9727128/The-Great-Smog-of-London-28

the-air-was-thick-with-apathy.html, Accessed Mar. 2018.

 Retrieved from: http://www.enviropedia.org.uk/Air_Quality/History.php, Accessed Mar. 2018.29

 Nemery, B., Hoet, P. H. M., Nemmar, A., The Meuse Valley fog of 1930: an air pollution disaster, The Lancet30

 Retrieved from: http://www.who.int/ceh/capacity/Outdoor_air_pollution.pdf, Accessed Mar. 2018.31
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atmospheric pollution to cause deaths and disease, and it clearly identified the most likely 

causes.  32

  

ii) The Great Smog of London. 

On December 5th, 1952, London woke up to an extremely cold day veiled by an intense fog. 

Coal fireplaces were used both in homes and workplaces to take to cold air from the early 

morning.  This was not an unusual occurrence for most Londoners who are accustomed to 33

the cold and misty weather of their city. With the toxic gases pumped from homes, vehicles, 

and the chimneys of plants and factories near London, the fog’s colour turned into a brownish 

yellow and blanket nearly the whole landmarks of the city in a few hours.  The smog created 34

an inversion effect on weather, thus made air situated close to the ground cooler. Additionally, 

the heavy smog trapped particles and gases emitted from factory chimneys in the London 

area, along with pollution which the winds from the east had brought from industrial areas of 

the continent.  As the weather was becoming cooler, Londoners began to burn larger 35

quantities of coal to heat their homes.  While these were aggravating the situation, the smog 36

was ignored by the public and the local government in its first day; however, in the following 

four days, the situation was turned into a huge and detrimental crisis.  

According to the data of Meteorological Office of the United Kingdom (Met Office), during 

the smog, huge amounts of pollutants were released into the atmosphere and trapped by the 

fog. On each day during the foggy period, the following pollutants were emitted: 1,000 tonnes 

of smoke particles, 2,000 tonnes of carbon dioxide, 140 tonnes of hydrochloric acid and 14 

tonnes of fluorine compounds. In addition, and perhaps most dangerously, 370 tonnes of 

sulphur dioxide were converted into 800 tonnes of sulphuric acid. The life was brought to a 

standstill then, and the immediate effects of this crisis became extremely apparent. The Great 

Smog of London claimed the lives of 4,000 people directly in the aftermath of this crisis. The 

effects of the Smog was not limited by the deaths, it also caused many people especially 

children and elderly to have serious and acute respiratory problems such as bronchitis and 

 Nemery, B., Hoet, P. H. M., Nemmar, A., The Meuse Valley fog of 1930: an air pollution disaster, The Lancet32

 Retrieved from: https://www.history.com/news/the-killer-fog-that-blanketed-london-60-years-ago, Accessed 33

Mar. 2018.

 ibid34

 Retrieved from: https://www.metoffice.gov.uk/learning/learn-about-the-weather/weather-phenomena/case-35

studies/great-smog, Accessed Mar. 2018.

 ibid36
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pneumonia. When this information is taken into account, the total death toll of the Great 

Smog can be estimated as at least 8,000 people.  In addition, the smog also posed great risks 37

to the plants and animals. It is reported that the Great Smog caused many animals to suffocate 

in Smithfield, UK.  38

After all, this catastrophe has been a wake-up call for both United Kingdom and other 

countries to take immediate measures against air pollution. In the aftermath, the first initial 

steps were taken against air pollution in the UK with the Clean Air Act of 1956. The Act 

banned emissions of black smoke (especially from coal), tried to create no-smoke zones in 

urban areas by obliging citizens, factories and, power plants to convert to smokeless fuels, and 

the act promoted the electric-powered trams and underground for public transportation instead 

of private cars and buses.  After the Great Smog, individual countries passed many 39

legislations to tackle with air pollution, but its threats to for the globe were not yet to be 

understood.  

Figure 4: Trafalgar Square  in the Great Smog, December 5, 1952,  40

 Retrieved from: https://www.history.com/news/the-killer-fog-that-blanketed-london-60-years-ago, Accessed 37

Mar. 2018.

 Retrieved from: https://www.metoffice.gov.uk/learning/learn-about-the-weather/weather-phenomena/case-38

studies/great-smog, Accessed Mar. 2018.

 Retrieved from: http://www.who.int/ceh/capacity/Outdoor_air_pollution.pdf, Accessed Mar. 2018.39

 ©TopFoto/The Image Works40
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b) Sources of Outdoor Air Pollution. 

Outdoor air pollution affects the world as a whole without any respect to national boundaries 

or international agreements. Furthermore, there is another major aspect of outdoor air 

pollution, the source of the pollution heavily depends on where you are. There are 

considerable differences between the sources of this pollution in the developing and 

developed world, rural and urban areas. Most people would say that this pollution is mostly 

caused by the burning of fossil fuels, heavy traffic, and energy plants, but also there are many 

places in the world that the principal cause of air pollution is burning of wastes and garbage. 

Without considering the different parts of our globe and their different needs and 

requirements, it is impossible to reach an everlasting solution to outdoor air pollution. Some 

natural processes such as volcano eruptions can be a major source of air pollution also, but in 

this review of the literature, the main focus on the sources of pollution will be on human 

activities which also damage the equilibrium of nature. 

i) Agricultural Practises. 

After the agricultural revolution, both agriculture and livestock production have been 

dramatically increased because of the increasing human population and its huge demand for 

food. Naturally, these production activities have been a major driver of climate change and air 

pollution due to its significant water, feed, and energy requirements.  The misuse of 41

fertilisers, waste management within the agricultural practices, traditional production of some 

crops such as rice, and over-production of livestock such as cattle are contributing factors to 

the outdoor air pollution.  

The nitrogen cycle is very important for world’s food production. Crops need Nitrogen in 

order to produce proteins and their genetic materials; however, crops cannot absorb Nitrogen 

in its gas form (N2), it should be in the form of ammonia (NH3).  There are some bacteria in 42

the soil which are able to convert N2 to NH3 (biological fixation), and these bacteria were 

enough to provide the needed materials to the crops and, thus, satisfy the need of food of 

human beings before the agricultural revolution. Nevertheless, the increasing population 

caused an increased demand for foods encouraged scientist to study the ways to catalyse the 

N2 to NH3 conversion synthetically. All in all, the scientists Fritz Haber and Carl Bosch found 

a way to convert N2 to NH3 and revolutionised the production of synthetic fertilisers. 

 Retrieved from: http://breathelife2030.org/solutions/citywide-solutions/41
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This process was named as the Haber-Bosch process, and it is estimated that 40% of the 

people alive today owe their lives to the use of fertilisers produced by the Haber-Bosch 

process . With the extravagant use of these synthetic fertilisers, today, the level of ammonia 43

generated by the Haber-Bosch process have surpassed all natural sources of ammonia such as 

biological fixation and lightning, and it has led to dangerous ammonia emissions. When the 

ammonia in the atmosphere arrives at industrial regions, it combines with other pollutants 

such as nitrogen oxides and sulphur compounds, consequently, creates complex chemical 

compounds named as fine particulate matter (PM2.5).   44

Whilst all this information is regarded carefully, it is widely suggested that the use of 

synthetic fertilisers is a leading cause of air pollution; nevertheless, the complete elimination 

of these fertilisers is also not possible.  Because world’s population is still expected to go up 45

and there are millions of people who have survived and continue to survive especially in 

Africa thanks to these fertilisers since they enable farmers to produce more crops.  In order 46

to solve this issue, due attention and delicacy are required since synthetic fertilisers also help 

people to survive and cause severe air pollution, related diseases, and deaths. It is fortunate 

that agricultural emissions resulting from fertilisers must combine with other pollutants to 

create particulate matter. Consequently, it is not wrong to say that if combustion from 

industries, plants, vehicles, and other means can be prevented, air pollution caused by the use 

of fertilisers will also be reduced.  Additionally, the zoning of agriculture and industry should 47

be planned very carefully. These are some measures that can be implemented in the areas 

which are heavily in need of fertilisers to prevent starvation; however, in the developed world 

different approaches are still required to limit and alter the use of fertilisers. Altering the type 

of fertilisers is also possible, many cities in the world create fertilisers from food waste and 

they use these in local agriculture. This approach is proved to be a way to reduce methane and 

ammonium emissions from landfills.  48

 Bauer, S. E. (2016), Significant atmospheric aerosol pollution caused by world food cultivation,43

 Tsigaridis K., Miller R., A Major Source of Air Pollution: Retrieved from: farmshttp://44

www.earth.columbia.edu/articles/view/3281
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Livestock housing or factory farming is an important source of emissions of particulate matter 

and methane. Emittance of dust, odour, and ammonia to outdoors through ventilation systems 

results in the combination of these particles with other inorganic molecules, thus, creating 

particulate matter which has a harmful influence on the animals and workers inside and 

outside of these animal houses.  In addition, the livestock housing facilities generate a 49

massive amount of excrement, and these are often left to fester in massive, open-air areas. 

While the foul odour reduces the air quality, these excrements in open-air areas also emit 

significant amounts of methane and ammonia. One solution is to use these excrements as 

fertilisers. However, since some of today’s livestock are heavily exposed to antibiotics, their 

manure also includes these antibiotics and other bacteria that can have contaminating effects 

to the soil and the crops, thus, threaten the human health. This limits the use of these manures 

as fertilisers, but there are still no laws or regulations to prevent manures that can contaminate 

the soil being used as fertilisers. Another solution is to extract methane from livestock waste 

and use it as a clean energy source.  Even after all these solutions, the livestock housing 50

remains more problematic than others. Considering this, global initiatives such as BreatheLife 

which is led by WHO and UN Environment suggests to reduce the demand for livestock and 

seek plant-based diets, thus lowering healthcare costs while reducing methane emissions from 

livestock production.  51

Rice is one of the most consumed foods in the world and it is also responsible for methane 

emissions through the anaerobic decomposition of organic matter. If this crop is produced in 

continuously flooded fields, the generation of vast amounts of methane is inevitable. When 

methane is generated, it combines with other volatile molecules and creates particulate matter 

as it is in the case of fertilisers. This situation has immediate effects on air pollution and 

climate warming.   In order to reduce methane emissions, alternating wet-dry irrigation is 52

proved to be a solid solution. Alternating wet-dry irrigation means that instead of keeping the 

fields flooded continuously, emptying the fields from water as the rice cultivation season 

ends, and they irrigate the water to the fields again as the season begins. This way, huge 

amounts of water can be saved and mosquito-borne diseases can be controlled. Since rice 

fields provide a habitat for mosquitoes to lay their eggs when these fields dry, the mosquitos’ 

 Ehab Mostafa, 2012, Air-Polluted with Particulate Matters from Livestock Buildings.49
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eggs will die and the incidence of mosquito-borne diseases such as malaria and Japanese 

encephalitis will be significantly lowered.  53

Most farmers in the world use slash-and-burn methods before fertilising the soil and 

cultivating new crops, that is, burning crop residues to clear their land. Such practises also 

generate large amounts of black carbon and particulate matter which are highly damaging to 

human health and soil quality.  An effective approach for this issue by local governments is 54

vitally needed to reduce these open burning of agricultural residues.  55

ii) Waste Management. 

In the developing world, incineration of solid waste is a very common practice. These huge 

amounts waste are burned in open-air places, thus generating huge amounts of black carbon 

and particulate matter.  Even without burning these wastes, they remain problematic because 56

while they are deposited in an open-air place, they generate landfill gas which is composed of 

about 50 percent methane and 50 percent carbon dioxide. These two gases (carbon dioxide 

and methane) are the two biggest contributors to climate warming and air pollution, and 

leaving them on the soil poses great risks.   57

Luckily, methane can be captured from the landfill gas by anaerobic digestion, the captured 

gas can be used as a source of clean energy and a substitute for fossil fuels for cooking, 

heating, or power needs. With this usage, indoor air pollution will also be significantly 

reduced as biogas replaces biomass or coal combustion in the household. Similar practises can 

also be implemented in wastewater, livestock manure, and biomass from forestry as waste-to-

energy projects.  In these projects, recovery of over 90% of methane gas is possible. The 58

UNEP-affiliated Climate and Clean Air Coalition, in which WHO is a leading member, has an 

initiative on municipal solid waste. The aim of this initiative is to foster technical training and 

awareness-building to assist cities around the world in mitigating methane emissions from 

 van der Hoek,W.; R. Sakthivadivel; M. Renshaw; J. B. Silver; M. H. Birley; F. Konradsen. 2001. Alternate 53

wet/dry irrigation in rice cultivation: A practical way to save water and control malaria and Japanese 
encephalitis? Research Report 47. Colombo, Sri Lanka: International Water Management Institute. 
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municipal solid waste landfills.  Focusing on sustainable waste management can also bring a 59

catalyst to local economic development as WHO’s exemplifies in its “Strategies healthy, 

sustainable cities”. 

For instance, a joint U.S.-Brazil initiative, created in collaboration with municipal 

authorities, and with the support of financing from the UNFCCC’s (United Nations 

Framework Convention on Climate Change) Clean Development Mechanism, created 

a methane capture system in Rio de Janeiro’s Gramacho landfill. This biogas project 

improved waste enclosure and drainage, a sanitation benefit for the city, as well as 

introducing methane flaring and connection to purification for use as an income and 

energy source. The project is anticipated to produce 90 million normal cubic metres 

(Nm3)of biogas on average over 20 years.  60

In a nutshell, there are many alternatives to the open incineration of solid waste; however, 

where incineration of solid waste is unavoidable, then combustion technologies with strict 

emissions controls are critical.  Additionally, separation and recycling of wastes has a pivotal 61

importance in the combat against air pollution and it is proved to be a very sustainable  

method. 

 

Figure 5: Municipal solid waste during combustion in a moving grate incinerator  62

 Retrieved from: http://www.who.int/sustainable-development/cities/strategies/urban-waste/en/59
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iii) Industrial Processes. 

Industrial processes and activities can be considered as primary sources of outdoor air 

pollution. While populations increase throughout the world, the industry continues to 

contribute to air pollution in a larger scale. There are also new technologies that enable us to 

cut the air pollution caused by industrial activities; however, these are not pursued in some of 

the fields of industry, thus, aggravating the effects of air pollution. The sources of industrial 

air pollution differ greatly throughout the world among petrochemical industry, metal 

production, to automotive industry; however, there are two urgent sources of this pollution 

that are to be urgently addressed: There are two major process of industry which contributes 

to air pollution the most: usage of brick kilns and coke ovens. The use of solid fuels for these 

industrial processes is a very important source of black carbon and particulate matter.  63

Most of the brick production takes place in Southern Asia and Latin America where the brick-

making sector is characterised by low energy efficiency, poverty, and producers operating in 

an informal sector, who are barely covered in social, economic, or environmental public 

policies.  Bricks are often fired in traditional kilns that release high levels of heath-relevant 64

pollutants, including PM2.5 and black carbon, worsening local air quality and leading to high 

occupational exposures.  Most of the brick production incorporates mainly the burning of 65

coal; however, in rural areas, wood, local biomass, waste oil, used tires sawdust, plastics, 

battery cases, and dung are also used for combustion. Fortunately, this industry is an 

important area where substantial emission reductions can be made for black carbon and other 

pollutants. It is suggested that more efficient technologies, mainly during the firing of bricks, 

can result in reductions of pollutant emissions from 10 to 50%, depending on the process, 

scale and fuel used.  For instance, improved kiln designs can be used to increase the 66

combustion efficiency of the fuel and chimney designs can be altered to mitigate the exposure 

to harmful pollutants. Additionally, there are nearly no law or public policies in this field to 

enforce producers to convert their kilns, fuels, and production techniques to cleaner means. 

This sector should be formalised and should be subjected to strict emission control throughout 

the world.  

 Retrieved from: http://www.who.int/airpollution/ambient/interventions/industry/en/63
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Coke is a material that is produced by heating coal to very high temperatures in coke ovens. 

This material has few impurities and a high carbon content and it is often used a fuel in the 

iron and steel industries. As with brick kilns, inefficient low-technology coke ovens are 

widespread in many developing countries and the emission levels are very high compared to 

modern industrial processes. Fossil fuel extraction and distribution in the production of coke 

are major sources of methane. The main aim should be to reduce these emissions. By using 

existing technologies, it is possible to capture these gases and recover them as biogas and 

reduce black carbon and particulate matter emissions for workers and communities near these 

industries.  Replacing traditional coke ovens such as the beehive kilns with modern designs 67

with filters and pollution abatement technologies.  68

There are a great number of chemicals and gases released into the atmosphere by industries. 

Strict controls of these emissions from all fields of the industry should be thoroughly 

implemented by local governments, and these governments should regard WHO’s guidelines 

and create regulations and laws for every pollutant exhaustively to mitigate the health effects 

of industrial air pollution. Lastly, special attention also needs to be given to demonstrating 

health and livelihood impacts to transform these sectors.  69

Figure 6: A traditional brick kiln in Latin America 

 Retrieved from: http://www.who.int/airpollution/ambient/interventions/industry/en/67
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iv) Energy Supply. 

Air pollution is a major public health crisis and energy sector is a major contributor. Because 

of the unregulated or poorly regulated inefficient fuel combustion while producing energy 

emits nearly 85% of the total particulate matter and almost 100% of the sulphur oxides and 

nitrogen oxides to the atmosphere.  Coal and petroleum have been the major stimulants of 70

economic growth in many countries through their usage in power plants. These fuels generate 

very high levels of greenhouse gas and fine particulate matter. The coal alone is responsible 

for approximately 60% of global sulphur dioxide emissions, and the combustion of these fuels 

also trigger the formation of other hazardous particles and pollutants, including ozone.  71

Power plants’ aim is to produce electricity, which holds 17% of total final energy 

consumption. Electricity production is a major source of air pollution because of the fuels and 

technologies used. Switching fuels and improving efficiency can help to mitigate this 

pollution greatly.  Emission control systems for over plants are also initial and an example of 72

these systems is shown in Figure 7. 

Figure 7: Typical emissions control systems for power plants.  73

 © OECD/IEA 2015 World Energy Outlook, IEA Publishing,. Licence: www.iea.org/t&c 70
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In today’s world, predominantly, large-scale power plants use fossil fuels. In some parts of the 

world, a direct conversion of these fossil fuels namely coal and oil to cleaner means is not 

possible, but mitigation of these emissions through various technological solutions is possible. 

Some of these solutions are carbon capture and storage; however, the advantages of these are 

much smaller than switching away from coal and oil to other sources such as natural gas, 

nuclear, and renewable energy. Natural gas is a much cleaner alternative to coal and oil 

especially in regard to its performance in the generation of very low levels of PM2.5. 

Renewable energy sources comprise a very small proportion of the total energy supply of the 

world, but they are the most effective apparatuses in mitigating air pollution. These energy 

sources include hydropower, wind, geothermal, solar, and biomass energy. Unfortunately, 

there are some barriers to renewable energy technologies. Although, the cost to operate them 

is very cheap since their fuel is free and the maintenance costs are minimal, building them is 

significantly expensive. It takes years to compensate for building costs and that’s why these 

technologies are not very widespread. However, the benefits of the renewable energy are very 

valuable to combat global warming and air pollution because they produce almost no 

emissions and these sources also contribute to an improved public health.  74

Therefore, improved technologies and lowered costs for renewable energy sources are needed 

to increase the proportion of renewables in the total energy supply and to create a sustainable 

environment with various health benefits.   75

The trend in the use of stand-alone or portable diesel generators is also very widespread in 

developed and developing world. These generators are mainly used because of the unreliable 

access to electricity in households, workplaces, and especially hospitals. These diesel 

generators produce very large amounts of health-damaging emissions that are significantly 

rich in black carbon. Switching these diesel generators with renewable sources such as solar 

panels can help to prevent local air pollution and provide more reliable and clean source of 

electricity for communities. As the high building costs are a barrier to implement this solution, 

declines in the prices of renewables are promising for this situation.  76
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v) Transport. 

The transport sector is a major source of air pollutants that impact health. This sector is 

responsible for a significant proportion of CO2, NOx, and particulate matter. The vehicles for 

transportation are mainly used in urban areas which are highly populated. Therefore, most of 

the people living in cities directly become targets of the pollutants from the transportation 

sector, especially private cars. Additionally, the exhaust pipes of vehicles are located very 

close to the ground, not from the top of high chimneys. This aggravates the exposure to the 

inhabitants greatly. Urban air pollution (much from transport) kills approximately 2.6 million 

people annually, mostly in low- and middle-income countries.  77

The combustion of fuels (especially diesel) used for transportation in vehicles generates more 

than half the nitrogen oxides emitted in the world. This generation can trigger respiratory 

problems and the formation of other hazardous particles and pollutants, including ozone.  

There are many ways for sustainable transportation which will also provide instant stimuli for 

the reduction of air pollution and global warming whilst plenty of health benefits. Adoption of 

cleaner fuel and vehicular technologies, promotion of transport networks for public and active 

transport, and compact land use systems. 

The type of fuel has pivotal importance on emissions. For example, diesel emissions contain 

significant health-harmful particulate pollution and diesel exhaust has been identified as a 

carcinogen by the International Agency for Research on Cancer. At some point, 

advantageously, diesel fuel offers less CO2 emissions than gasoline; however, its 

proportionately higher emissions of black carbon outweigh this advantage.  Compressed 78

natural gas and biofuels are alternatives to diesel and oil. They can reduce both carbon 

dioxide and particulate emissions, producing health and climate benefits.  79

Over the last two decades, improved vehicles and technologies have helped reduce some 

major health and environmental impacts of transportation especially air pollution. Particle 

filters are great apparatuses for vehicles using fuel. These can filter PM10 and sulphur 

compounds from the exhaust gas. A great number of alternative fuels and vehicle types have 

 WHO, Public Health &Environment Department, n. d.,  Co-benefits to the health of climate change mitigation.77
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been introduced such as hybrid and electric cars in the last decade. These developments are 

highly attributable to the decrease in local air and noise pollution. These cleaner alternatives 

may reduce the pollution levels caused by private and motorised transport, also it is more 

important to reduce the reliance on the private vehicles.  80

Using public transportation such as rail, metro, and bus provides various benefits for air 

pollution and human health. While many of the passenger cluster in one vehicle, this reduces 

to total traffic emissions significantly. Additionally, a strong public transport system will also 

reduce traffic intensity which will lead to a more healthy environment.  81

Unnecessary transportation is also a contributor to air pollution, but it is easy to prevent. 

Building and improving the pedestrian and bicycle paths can encourage people to walk and 

cycle to near places, in the same time reduce lack of physical activity within the society which 

is linked to over 3 million deaths annually. In order to amplify the benefits this and public 

transportation, urban planning should be made accordingly.  82

Land use has a profound influence on all means of transportation and air pollution. While the 

expansion of road systems is needs more energy and it leads to higher combustions from 

vehicles, higher levels of air pollution are inevitable. Additionally, road oriented expansion in 

and around the urban core of the city leads to car dependence for every individual. Since cars, 

the roads built for them, and parking lots consume space intensively.  On the other hand,  83

urban planning strategies that prioritise compact development, by placing residential and 

commercial areas in close proximity and connecting them with public transportation means, 

can improve health by reducing the reliance on private motor vehicles and encouraging a shift 

towards healthier modes of travel.  84
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5) Health Impacts of Air Pollution on Human 

It has been reiterated that air pollution has detrimental health effects on human health. The 

two types of air pollution namely indoor and outdoor air pollution have been proved to be a 

significant cause of respiratory diseases, especially lung cancer. The various toxic compounds 

caused by air pollution does not only penetrate into our lungs, it also penetrates into our 

bloodstream thus causing narrowing of the arteries, even stroke. WHO states air pollution is 

responsible for more than one-third of all deaths from stroke, lung cancer, and chronic lung 

disease.  85

Air pollution’s damages to human begin in the womb. In 2012, nearly 6.5 million premature 

death is directly associated with air pollution, especially indoor air pollution according to 

WHO.  It is common to observe these rates in the poorest countries which rely on biomass 86

fuels for heating, cooking, and lighting. The number of premature death has been declined in 

Europe and North America, but the number is, unfortunately, increasing in many countries in 

Asia and Africa. 

It is suggested that children are much more vulnerable to the effects of air pollution than 

adults. In early childhood (under two-year-olds), the lung development is very far from being 

complete. In these ages, any harm to lungs can affect the structure of lungs easily and create 

acute diseases such as pneumonia. Pneumonia is considered to be the biggest cause to be the 

overall childhood deaths. There are also other reasons why children are more vulnerable to air 

pollution. They spend more time outside than adults and they inhale more pollutants per 

kilogram of body weight than adults. These factors lead to a greater exposure for children 

Additionally, since children’s airways and blood vessels are narrowed, irritation and 

inflammation results in severe health damages.  87

After all, Air pollution can also contribute to low birth weight, tuberculosis, cataracts and 

throat cancers. Ozone, nitrogen dioxide and sulphur dioxide are linked to asthma, bronchial 

disease, reduced lung function and lung disease. An example of total deaths attributable to air 

pollution can be seen in Figure 8. 
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Figure 8: Deaths attributable to household and outdoor air pollution, 2012 

Health sector holds a prominent role in the mitigation process of air pollution. As the drives of 

air pollution vary among regions, the pollutants and processes that damage human health also 

vary. It is the health sector’s responsibility to conduct exhaustive research on the diseases and 

disorder stemming from air pollution and find effective treatments. Educating the public about 

the health risks and articulating the ways to avoid the health impacts of air pollution are of 

pivotal importance.  88

6) Conclusions 

Air pollution is a problem that claims millions of lives every year. It is a major global problem 

that threatens the environment and all the people living in the world regardless of boundaries. 

In the solution process of a problem of this scale, the coordination among every apparatus 

should be maintained. If international community ignores air pollution as a global problem, 

the mentioned effects will be irreversible. A comprehensive approach which examines the 

different sources, regions, and socio-economic conditions is needed. In addition, individuals, 

governments, international organisations, and most importantly health sector should be in an 

integral collaboration and they should take immediate actions.  

 WHO/IPA leaflet: Retrieved from: http://www.who.int/indoorair/publications/paediatrician/en/index/html 88
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7) Points that the Resolution Should Cover 

• What kind of regulations are needed in order to tackle indoor air pollution? 

• How can cleaner fuels for cooking, heating, and lifting be provided to the poorest segment 

of society? 

• What kind of actions can be taken in order to prevent pollutant emissions beyond the safe 

limits of WHO? 

• What kind of educational initiatives can be started in order to inform people about the 

health impacts of air pollution? 

• Is it possible to reduce the use of fertilisers without risking people’s nutrition in the 

developing world? 

• What kind of regulations are needed in order to mitigate agricultural and industrial 

contribution to air pollution? 

• Can nuclear energy be considered as a solution to air pollution? 

• What kind of actions can be taken in order to promote efficient land use and transportation 

to minimise the emission levels? 

• What kind of initiatives in education and media can be started in order to inform people 

about the health impacts of air pollution? 

E) Agenda Item B: Ensuring the Safety of Genetically Modified Foods 

1) Introduction to the Agenda Item B 

World Health Organisation defines a genetically modified organism as “An organism in that 

the genetic material (DNA) has been altered in a way that does not occur naturally by mating 

and/or natural recombination”. The foods that are produced by GM organisms are named 

genetically modified foods or shortly named GM foods. Also, WHO answered the question of 

“Why GM foods are produced?” by stating its advantage that attracts either the producer or 

consumer. The lower price of production and durability of nutritional value can show GM 

food’s advantage over natural foods. Furthermore, being strong against many conventional 

pesticides can be added to the list of GM foods advantages.  89

 The World Health Organization, Frequently asked questions on genetically modified foods (May, 2014) 89
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2) History of the Genetically Modified Foods 

a) Ancient Genetic Engineering 

Since human made the first genetically modified organism in 1973 by using recombinant 

DNA technology, debates have raised from the public in the same year. However human 

species have been genetically modifying organisms for over 30,000 years. The process is 

named “selective breeding” or “artificial selection”. In this process, most valuable and 

efficient vegetable corns were selected and cross-bred by humans then.  Over time by 90

repeating this process can result in dramatic genetic changes to a species. Over time, 

repetition of this process has resulted in dramatic changes in species’ genealogy. Furthermore, 

the ancient human has tried to plant different parts of the plant such as its leaves, body, and 

flowers. For the example of wild cabbage (Brassica Oleracea), the different parts of it have 

transformed into cabbage and cauliflower.  91

Figure 10: Producing different plants with different parts of a plant. Credit: Joseph Stromberg 

The archaeological sites found in southwest Asia indicates that first artificial selection of 

plants occurred in 7800 BCE with the domestication of wheat. On the other hand, the human 

has modified corn dramatically thus made the ancient corn unrecognisable. Pre-domesticated 

corn was named teosinte and it had tiny ears and small fewer kernels. Due to artificial 

 Rangel G. “From Corgis to Corn: A Brief Look at the Long History of GMO Technology” (August,2015) 90
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selection by farmers, corn was selectively bred to have larger ears with more kernels. This 

process has resulted in today’s corn. 

Figure 11: On the left, there is a pre-

domesticated corn called Teosinte, in the middle, 

there is a hybrid model, and on the right, there is 

a corn of today. Credit: John Doebley 

b) Modern Genetic Engineering 

Herbert Boyer and Stanley Cohen worked together to engineer first successful genetically 

modified organism in 1973 and they together opened the new age of biologic researchers and 

especially new culture of agriculture. The method that developed by Boyer and Cohen made a 

reality to specifically cut out a gene from one organism and paste it into another organism. 

This method was named as recombinant DNA technique. By this method, two scientists 

engineered a bacterium that can resist an antibiotic. In just two years after this milestone, first 

GM animal and the first GM plant were successfully engineered by this method. However, 

this result gave a rise to debates on the topic of human health and ecosystems of Earth.  92

Asilomar Conference 1975 was held by Paul Berg to answer these debates and questions  93

and create a guideline for GMO technology with a group of biologists, lawyers, and 

physicians. The conference concluded that genetic engineering projects should be allowed to 

continue with certain regulations in the benefit of society. Additionally, the conference created 

a safety regulation to minimise the risk of genetic engineering projects. As a result of the 

cooperation at the Asilomar Conference, governments and private sector supported the 

continuum of researchers on genetic engineering and led to a new age of modern agriculture. 
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In the year 1980, just after five years from Asilomar Conference, the United States Supreme 

Court approved that scientists could patent an organism that was genetically engineered. This 

was the first time in human history. It was a situation that would cause quite a controversy in 

the future. 

Just after two years, in 1982, the first pharmaceutical which was produced by a genetically 

modified organism was approved by the United States Food and Drug Administration (FDA). 

The bacteria had been genetically engineered to produce human insulin and marketed as the 

drug named Humulin.  Before this method, animal insulin which was similar to human 94

insulin in the structure was greatly in usage. Therefore, lots of animals were required to 

produce mass amount of insulin. However, thanks to genetically engineered (GE) bacteria, 

costs were reduced, and this situation created easy accessibility to this drug.  95

c) Application on Food Production 

In 1987, the first experiments of food crops had begun by using recombinant DNA technique. 

After all these efforts of five years, the company named Calgene, which was acquired by 

Monsanto in 1997, marketed the first GM food crop that was approved for commercial 

production by the U.S. Department of Agriculture. The commercial name of this genetically 

modified tomato was Flavr Savr and it was specifically designed to extend the shelf life and 

increase its firmness. 

Additionally, with the aim of making food more aesthetically pleasing, researchers have 

developed crops that are more easily cultivated for farmers. In addition, scientists have also 

genetically modified the crops to resist herbicides. This approach made it easier for farmers to 

control harmful plants for their crops in their fields. In 1996, Monsanto developed first 

herbicide-resistant crops. It was marketed as the Roundup Ready. These crops had resistant to 

glyphosate, a herbicide which also developed by Monsanto. Now glyphosate-resistant 

technology has been applied to many other crops, including corn and sugar beets.  96
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Figure 12: Timeline of GM products. Credit Harvard University 

3) Current Usage of Genetically Modified Foods 

There are two common approaches to GM foods in today. First one is called Bt crops. These 

crops are genetically engineered to produce the toxin which normally produced by Bacillus 

thuringiensis (Bt) to kill many pest insects. It is the goal of protecting the crop from harmful 

pests. In 1995, Environmental Protection Agency approved the first commercial usage of Bt 

crops. From corn to cotton, Bt crops approach is in use widely.  The second one is herbicide-97

resistant crops solution. In this method, crops are genetically engineered to be resistant to one 

specific herbicide or herbicides. When the farmer uses the specific herbicide in the field, 

unwanted plants die, and crops survive from the risks which are created by the hostile 

unwanted plant in the field. Unlike the first method, this method requires herbicide usage and 

creates another market for herbicides thus, increases cost of crops.  98

Since U.S. Supreme Court allowed patenting of a genetically modified organism, there are a 

lot of companies who are controlling the farm markets due to their patent rights on GM foods 

and seeds. For instance, Monsanto Company which is an American multinational 

agrochemical and agricultural biotechnology corporation is controlling the 63.94% of the 
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soybean seed market worldwide with products marketed such as Roundup Ready. Monsanto 

succeeded this near monopoly with creating a specific herbicide-resistant soybean.  This 

specific herbicide was also developed and patented for Monsanto and marketed by Monsanto 

named Roundup. As a result, today, Monsanto controls 34% of herbicides in worldwide.  99

Figure 13: Roundup contains glyphosate, which is toxic to standard plants that contain its 

target protein. The plants containing this protein are destroyed upon exposure to glyphosate, 

indicated by the red X. Roundup Ready crops have been engineered to contain a gene from 

Agrobacteria, making them immune to the herbicide. Credit: Harvard University 

Also, Monsanto continued to develop new herbicides that have a similar effect on their GM 

crops. Consequently, Monsanto achieved the same success in soybean from corn, cotton etc. 

These products also attracted and continue to attract most of the farmer because of high 

profitability, thus, creates control over most of the agriculture industry in the worldwide.  100

Figure 14: GM products of Monsanto. Credit: Monsanto Company 
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In general, worldwide seed market, Monsanto Company supplies 26% of the volume. Another 

U.S based agriculture company, DuPont Pioneer is in the second place of the volume.  101

Figure 15: Monsanto’s 

percentage in the highly 

concentrated seed market. 

Credit: ETC Group (2013) 

4) Debates and Criticism 

One of the main topics in the debate is that they will cause the reduced genetic diversity of 

plants and animals in the ecosystem. It means that DNA that includes the codes for proteins in 

an organism, will be more similar between through species thus will reduce the biodiversity. It 

is believed that keeping the biodiversity will provide a better opportunity for organisms to 

adapt to a dynamic ecosystem.  

As an example of this issue occurred and gave attention Ireland in the mid-1800s. During this 

period, Ireland economy was heavily dependent on potatoes. They planted sections from a 

parent potato and this process named as vegetative reproduction. Due to vegetative 

reproduction, all potatoes were clones of their parents and identical genetical potatoes. 

However, Phytophthora infestans disease also known as potato blight affected all potato 

population in Ireland. Due to having identical gene population, there were no single potatoes 

which have immune genes to evade Phytophthora infestans disease. As a result, a large part of 

the harvest was lost. If Ireland had the genetically diverse population, it was likely that this 

case would not have been disastrous. Because of the GM foods profitability, GM foods may 
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take over the general population, thus, may reduce the diversity and may cause new 

worldwide Ireland case.  102

Figure 16: Phytophthora 

infastans’ detrimental effect on 

a genetically identical 

population. Credit: Harvard 

University  

a) Hybridisation Issue 

Furthermore, Plants have an ability for different species to mate which is named as 

hybridisation. Thanks to this ability, we have a great diversity of wild plant types in the 

environment today. Unfortunately, GM foods and wild crops can also experience the 

hybridisation between them. If all requirements meet such as proximity etc., a hybrid version 

of GM plant and the wild plant can occur. This hybrid version of the plant can have a great 

advantage in terms of survivability over natural hybrid species, meaning that this hybrid 

version of the plant can be better able to reproduce. As a result, this hybrid version of the 

plant can take over the general population and thus reduce the genetic diversity due to the 

great advantage of genetically engineered traits.  This problem can be answered by genetic 103

use restriction techniques (GURT), or publicly known as “terminator technology”. In the 

process, GM crops with GURT have not the ability to reproduce meaning that they are 

infertile. This approach could be the solution the issue of hybridisation and could prevent the 

loss of biodiversity. However, it is also one of the main centres of debates. Since new GM 

GURT crops are infertile, farmers have to buy seed over and over again. This problem creates 

not only harm to farmers but also creates monopolies over seed from various companies. Due 

to these reasons, GURT solution has been experienced a great opposition from farmers, NGOs 
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and even some governments.  Today, most of the farmers deal the issue of hybridisation 104

with creating “buffer zone”.  The buffer zone is the creating distance between GM crops and 

natural crops. According to Hayman, the aim of usage of the buffer zone is to make sure to 

minimise any possible cross-pollination (Daily News, February 2001).  However risks still 105

exist and still hybridisation of GM plant and the wild plant occurs.   106

b) Improving the Nutrition 

One of the benefits is increasing the nutrition of the crops. Golden Rice project can be an 

example. Vitamin A deficiency, shortly named VAD, is the most damaging shape of 

malnutrition in the developing countries. Blindness, limit growth and weaken the immune 

system of the body can be experienced due to VAD. 250 million preschool children are 

affected by VAD and result of about third of all under-five deaths, that number of up 2.7 

million children according to the World Health Organization as reported in 2012. A rice 

containing provitamin A could eliminate the issues which caused by VAD. Golden rice created 

for answer the lack of provitamin A in the developing world. Golden rice is specifically 

genetically engineered to produce provitamin A in its nutrition. Due to great usage in the 

Asian countries, the rice makes itself as a perfect crop for targeting vitamin deficiencies.  107

Figure 17: Time Magazin’s cover page about the 

Golden Rice. Credit: content.time.com 
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Other efforts to develop genetically modified omega-3 rich crops  and a genetically 108

modified tomato which could help to fight even cancer is on the way. This application of GM 

foods can help us to sustain or even improve or heath also can help them save millions of 

lives.  109

c) Hawaiian Papaya Case 

Another benefit of using GM foods can help the fight disease which creates loss risk of crops. 

Papaya fruit in Hawaii case can demonstrate the success of this approach. Hawaii papaya 

industries faced the complete loss of papaya industry because of a destructive disease caused 

by the papaya ringspot virus (PRSV).  All effort to fight disease was not successful and the 

disease continued to spread to all papayas. Fortunately, PRSV-resistant papaya developed by 

using coat protein gene in order to control PRSV. This GM papaya was adopted by lots of 

producers. Consequently, PRSV case nearly eliminated and whole Hawaii papaya industry 

saved. This example shows that the sometimes the only way is the usage of genetically 

modified crops.  110

Figure 18: A papaya with PRSV 
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On the other hand, since it is mentioned the great usage of Bt crops, they are now falling the 

provide the benefit of their usage. According to research which conducted by Monsanto in 

2009, some number of the pest has developed the resistance the chemical that Bt crops 

produce to kill pest with genetically modified engineering.  Also, another study which 111

conducted in 2012 demonstrates that armyworms are no longer affected DuPont-Dow Bt corn. 

These cases indicate the potential future risk of GM foods.  112

d) Labelling of the GM Foods 

Labelling issue one of the most controversial topics of the debates. The first commercial 

genetically modified product, a tomato which marketed as Flavr Savr, was labelled as GM 

food. However, due to the failure of Flavr Savr as commercial, companies decided to not label 

the product as GM foods. This situation led to great protesting and campaign against to not 

labelling policy of companies.  After all effort, EU’s European Commission decided that, in 113

case of pre-packaged GM food or feed products, the list of ingredients must indicate 

“genetically modified” or “produced from genetically modified [name of the organism]” in 

2013. Also, European Commission created the “GM-Free” labelling for that created specific 

measures and criteria.  In the USA, “Just Label It!” campaign started for possible labelling 114

act. The campaign exclusivity stated that every human has right to know what the food is GM 

or not. According to the poll which came from “Just Label It!”, over 90% of people are in 

favour of labelling GM foods.  In July 2016 the U.S. Senate voted for the bill that would 115

display GMO contents with words, pictures or a QR code that can be scanned with 

smartphones. However, the bill has still issues and creates some loophole for companies and 

according to some expert “new rules are little behind”.  Today, there are 65 countries which 116

have mandatory GM Food Labelling Laws in the world as it can be seen in Figure 19. 
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Figure 19: A map showing countries having mandatory GM food labelling laws in green. 

Credit: Center for Food Safety  117

5) Health Concerns on GM Foods 

Since the first introduction of GM foods on market, GM Foods have been experiencing great 

opposition from various NGOs and activists. Firstly, Bt crops are debated. Since Bt crops are 

designed to produce pesticide itself, that situation could create harmful effects on humans. 

However, the pesticide which produced by Bt crops is designed exclusively for the immune 

system of pests.  There is no way to harm the human according to researchers but sometime 118

in the medical history researchers have made mistake like Thalidomide case.  In the 1950s, a 

German company, Chemie Grünenthal, developed thalidomide, which was marketed in 

Europe as the first safe sleeping pill and was seen as a highly effective treatment for pregnant 

women with morning sickness. Unfortunately, thousands of children around the world whose 

mothers took the thalidomide while pregnant were born with severe physical disabilities, and 

even early deaths. Normally thalidomide was proven to be safe according to researchers, but 

this story proves that researchers could also stumble.  Many anti-GM supporters believe that 119

Bt crops could also create an unpredicted harmful effect on people in the far future. Secondly, 
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there are other problems named as “gene transfer”. Gene transfer from GM foods to cells of 

the body or to bacteria in the gastrointestinal tract would create a risk to human health. 

According to WHO, the probability of transfer is low.   120

Additionally, there is huge support for usage of GM foods. 131 Nobel Laureates have 

declared the support of GMOs. They have stated that GMOs are safe, green and, important for 

small farmers.  In addition, Alessandro Nicolia who is in department of applied biology, 121

faculty of agriculture, University of Perugia Italy, states that “We have reviewed the scientific 

literature on GE crop safety for the last 10 years that catches the scientific consensus matured 

since GE plants became widely cultivated worldwide, and we can conclude that the scientific 

research conducted so far has not detected any significant hazard directly connected with the 

use of GM crops”. 

6) Future of GM Foods 

99% GMOs that we use right now, produce pesticide (Bt crops) or are resistant to them but 

there are plenty of GM potential application.  One of the examples could be nitrogen 122

fixation to the soil. Normally farmers need to use fertiliser in order the gain most potential of 

soil that they use. However, thanks to recent GM development, there is a possibility that a 

genetically modified crop specifically designed to improve soil nitrogen concentration could 

exist in the near future. This potential solution would improve the efficiency of soil and would 

reduce the usage of the chemical compound that pollute water resources. Also, this approach 

could prevent the over usage of fertilisers in the developed countries or could prevent the 

shortage of fertilisers in the developing countries. Furthermore, there is a possibility that a 

potential genetically modified plant could do more photosynthesis in order the reduce CO2 

emission. These plants could use in the cities in order to improve the air quality, thus could 

reverse the climate change.  Additionally, like golden rice approach, GM foods could 123

improve our diet or even could help to eliminate the death related to starvation in the 

developing countries. 
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7) Conclusions 

The world daily food consumption is nearly 5 million kg and United Nation estimate suggest 

that this number will be 70% more by 2050.  This demand will need to be answered. 124

Agriculture activity here on earth leads negative environmental consequences. The estimation 

shows that agriculture activity will affect more and more in the future. Also, there is a point 

that is not forgotten. The soil is limited in the here on earth. Every act which is going to be 

taken by delegates needs to consider these points. 

• How will the WHO answer to the economic abuse of farmers which is caused by seed 

monopolies? 

• Should the WHO promote GM products in providing improved nutrition for foods in order 

to prevent malnutrition-related diseases? 

• Can GM products (Hawaiian Papaya) such as be effective in keeping the yields safe in the 

conditions of climate change? 

• Can labelling be an effective solution to mitigate the health impacts of GM foods? 

• How is a safety assessment of GM food conducted? 

• How can public awareness be created to tackle this issue in the health sector?  

• What kind of regulations should be imposed to GM products on the international market? 

• Is it possible to answer the future needs of food without GM technology? 
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