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Introduction

In an attempt to improve food security around the world and reduce the carbon footprint, the

question of implementing new agricultural methods has come into play. The population of the world is

set to increase from 7.7 billion to 10 billion by the year of 2050. With this increase in population the

demand for safe  and organic food will be even higher than it currently is. The solving of this issue will

require clear policy changes within some nations. Some nations will have to invest more resources than

others in order to almost completely reform their agricultural system into a new one.

A report released by the Food and Agriculture Organization of the United Nations aims to raise

awareness on this issue. According to this report, global food security could be under threat due to the

increase in demand which puts immense pressure on natural resources and the environment which

both threaten the sustainability of food systems. This report highlights ten key challenges that the world

needs to address when tackling this issue, one example being, sustainably improving agricultural

productivity to meet increasing demand.

Despite several alternatives having been provided in the past years, producing more food with

fewer and more organic resources and methods is still a challenge. Additionally, while pouring

resources into such a big project, people working in the agricultural field must take into consideration

extreme weather conditions caused by the development of climate change and several other factors to

keep a functioning business. All of these issues further complicate the task of implementing these new

food production systems.

Definition of Key Terms

Permaculture

Permaculture, originally meant to stand for, Permanent Culture, is a framework that provides

methods to endorse sustainable living. It was made with the intention of creating ecologically reliable and

productive systems that can be used by anyone and anywhere. Permaculture has now reunited several

like minded people that strive to achieve the benefits of sustainable agriculture.
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Horticulture

The branch of plant agriculture that deals with gardening, mostly fruits, vegetables and

ornamental plants. This branch of agriculture focuses mainly on the gardening aspect, however, in

ordinary use can also be used to explain commercial production. Although horticulture doesn’t provide a

complete understanding of the sector it does give a valuable insight.

Agricultural economics

General economics which is applied to the particular business of farming. It can also be

described as the analysis of the utilization and production of resources within the agricultural sector. It

should be noted that this branch of economics does not compensate for all the economic factors that

need to be taken into consideration for this issue.

Agronomy

Agronomy, also known as “The science of plants”, is the study of how to grow crops effectively

while conserving natural resources and protecting the environment as well as still making profit at the

same time.

NPK fertilizers

NPK fertilizers are chemical fertilizers that contain the elements of Nitrogen (N), Phosphorus (K),

and Potassium (K). This fertilizer is mostly used to improve the appearance and the safety of these

foods, however, this fertilizer has very negative effects on the environment, especially the element of

Nitrogen on the soil. Although cost-friendly, it is not a long-term solution.

Industrial Agriculture

Industrial agriculture is the large-scale incentive to make food through the production of crops

and animals. Industrial agriculture was introduced after World War II as an incentive to create a lot of

food and at the same time still make profit. However, this method is not sustainable as harmful antibiotics

and fertilizers are being used on these plants and animals. If this type of agriculture continues at the rate

it is now, more health and environmental burdens will arise in the near future.

The Global Food Security Index

The Global Food Security Index is a reference point with valid statistics on the affordability,

quality, portions and safety of food in several countries around the world. This index looks deeply, beyond
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hunger, into the details of low, middle and high class countries in order to establish accurate data.

Background Information

Sub-topic 1: Agricultural development and food security on the environment

Although there is current research on how to make agriculture more sustainable, the impacts of

unsustainable agriculture that have been consistently used are very visible. Farmers along with the

industry and the government around them, have come to the realization that the current unsustainable

agriculture system will not preserve their land and the safety of the food that they are producing. Most

farms to this day are run with the intent to maximise production and profit, with little regard for the

environment. This unsustainable agriculture, also known as industrial agriculture, was made with the

intent to make a cheap and safe food supply. However, industrial agriculture has not solved world

hunger, in fact there are still above 800 million people struggling to obtain the necessary amount of

food needed.

Consequences of industrial agriculture on the environment

Industrial agriculture, although efficient and profitable, has created several problems

for the environment today. Whilst greenhouse gas emissions coming from the agricultural

sector are not the highest, they are high enough for it to have an impact on the world. When

creating big plots of land to grow their food on, the destruction of several different habitats

lead to the loss in biodiversity. The clearing of this section of land also increases the carbon

footprint as it releases carbon dioxide from plants and vegetation that have stored it for vast

amounts of time.

One big complication with the agricultural sector when it comes to the environment has

been the use and production of fertilizers. Currently there are two main types of fertilizers,

chemical and organic. Organic fertilizers, as suggested by the name, are natural fertilizers

coming from organic products such as animal manure and plants. For farmers, these fertilizers

tend to work if they are processed carefully and other times do not work at all, therefore

raising the expenses of the food production.Chemical fertilizers stem from inorganic materials

that are chemically modified and targeted towards a specific use and are relatively

cost-friendly.

Chemical fertilizers may provide farmers with a higher crop yield which provide short

term benefits, however, the constant use of these will lead to a deterioration of the soil. NPK

fertilizers are useful when used with moderation however, still very much create an imbalance

within the earth, Nitrogen playing a key role in this. When these fertilizers enter bodies of

water they promote the growth of plants such as plankton on the surface of the water to an

excessive amount. When these plants begin to decompose they then use up oxygen inside of
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the water, lowering the levels needed for the fish. This destroys the ecosystems and leaves a

dead zone, like the experts call it.

It should also be noted that the nitrogen in these fertilizers directly contribute to global

warming. Nitrogen, although not often looked upon, has the same heat retention qualities as

carbon dioxide in the atmosphere. Even though nitrogen is used mostly in other sectors it still

remains a persistent problem within the farming community.

Consequences of climate change on farming and food production

Over the coming years, climate change is said to have a bigger impact on the farming

industry. Farmers are already struggling with having to face the constant changes in weather

that are being thrown at them and will continue to struggle unless this issue is eradicated.

Even though the sector of agriculture has had an impact on the climate, the results of these

impacts have challenged the farming community, therefore, putting into question the use of

sustainable agriculture.

One of the biggest issues as a result of climate change for the farming industry is the

rise in temperatures. The higher the temperature, the lower the crop yield resulting in lower

profit and shortages of food, creating instability when attempting to combat food security

Although these rises in temperatures may promote crop growth in some areas of the world

where it was not thriving before, the overall result of this is expected to be negative when

looking at global food security.

Over time as climate change is supposed to negatively impact the farming industry

problems other than just the rise of the temperature will appear. There will be a significant

amount of pollution, resulting in the minimisation of crop yield and overall food production

within the country. On the contrary to temperatures warming up, climate change could also

result in colder temperatures meaning the freezing of the ground, making it harder for farmers

to plant their crops. The levels of precipitation will also change as a result of climate change.

Rainfall will be less predictable and more unstable meaning that farming will result in a more

uncertain crop yield overtime.

Sub-topic 2: Moving towards sustainable agriculture

Global food security has been made more challenging throughout the past years. A significant

amount of the world’s population is malnourished, the population is growing, the current issue of climate

change and several other environmental disasters and alterations does not help to make the issue

simpler either. To complicate it even further, the food systems at the moment very much contribute to
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climate change and other environmental crises. Moving towards sustainable agriculture requires a lot of

effort from all nations. Not only will improving agricultural methods be beneficial for the long run but it

will also reduce the greenhouse gasses that are released from the industry. The Food and Agriculture

Organization of the United Nations (FAO) are driving forward the use of sustainable methods and the

utilization of natural resources. These natural resources consist of, land, water, air, climate, and genetic

resources.

Sustainably improving agriculture while still meeting demands

Demand for food and other agricultural products is estimated to rise by 50% by the year of

2050. When taking into consideration a shift in the agricultural sector we must also take into

account that as well as sustainably producing safe and nutritious food we will also need to

produce a lot more than is currently being supplied at the moment. The necessity for natural

resources in the agricultural sector is set to increase drastically.

One way in which this problem could be alleviated is through limiting food loss and waste.

Approximately one quarter of the food that is produced in the whole world goes to waste as a

result of selection and several other implications. When looking at this statistically, if 25% more

food was produced we would be able to feed more people. Astonishingly, with just this simple

measure of not wasting food, by the year of 2050, the food gap could close by 12%. Actions that

can be taken to combat this issue could include encouraging the population to only buy

necessities when going to the store, and by giving clear and precise instructions on how to store

food. Overall, reducing food waste not only increases the amount of food that is available but it

also lowers greenhouse emissions by a substantial amount.

Throughout the past years the inclination to have a more sustainable and vegetarian diet

has been advertised. Although this is a big advantage when it comes to spreading awareness on

the issue, not enough people are implementing this into their daily lifestyle. The percentage of

meat consumption is estimated to rise dramatically by 2050 resulting in several negative impacts

for the course of the environment. The keeping of animals in the agriculture industry requires 20

times more land and releases on average 20% more greenhouse gasses than normal plant

agriculture. The production of these greenhouse gasses come from not only the natural gasses

from the animals themselves, but also having to cultivate their feed. Although some actions have

been taken to combat these problems, the consideration of perhaps making plant-based meats,

and improving meat substitutes could well alleviate this problem.

Educating the public

One big factor when moving into sustainable agriculture should be the knowledge of the

public when being faced with this issue. There are several organizations that have already
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contributed to educating societies on sustainable and long-term agricultural methods that can be

passed on for generations. The FAO carried out a project in the rural areas of Honduras in order

to promote specifically.

Over 2,000 young people were trained to learn sustainable farming methods. This

resulted in over 1,500 successful microenterprises, creating more jobs for the population,

producing more food and making all this profit by using sustainable agricultural methods. The

FAO also carried out another project in Bangladesh which involved making street food more

hygienic and safe. Street food in a lot of places is very essential as it provides people with low

income cheap food. Preparation of this food being safer will overall improve the health of the

population. As a result of the success in this project it was later expanded to other places.

Currently, not many people know that today’s agricultural methods are not sustainable

and are causing great harm to the environment. At the moment there is a big divide between

agriculturalists and environmentalists, creating conflict when faced with making policies on the

development of sustainable agriculture. In some developing regions in the world agriculturalists

believe in the use of more purchase inputs whereas in other countries less input is needed. In

other places neither is needed until fundamental political and social policies are agreed upon and

put in place in order to ensure stability.

Major Countries and Organizations Involved

Food and Agriculture Organization of the United Nations (FAO)

The Food and Agriculture Organization of the United Nations, also known as the FAO, is a

branch of the United Nations that works to combat hunger and worldwide food poverty. The goal of this

organization is to obtain food security worldwide. They consist of 190 member nations and are currently

working in over 130 countries worldwide. The FAO often works closely with the World Health

Organization, also a branch of the United Nations, in order to ensure that international food standards

are aimed at protecting the consumers’ health. It should be noted that this organization is voluntary for

member states to take part in and therefore does not oblige nations to follow through with the

suggestions that are given. In this context, the FAO released a report in 2017 outlining the future of food

and agriculture as well as the challenges.

Organization for Economic Co-operation and Development (OECD)

This international organization focuses on making lives better for people around the world by

building upon several policies. The role of this organization is to work with governments around the world
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in order to ensure that solutions are found to a wide range of problems, including environmental issues.

This organization also provides several useful and reliable information through their publications. The

OECD also helps inform countries so that they can make better reforms and policies in order to meet

their Sustainable Development Goals, for example. This organization engages with governments,

parliaments and civil societies in several days.

Syngenta

Syngenta is a science and technology based company that works to help farmers around the

world resort to more sustainable technologies in their agriculture while also taking into account food

security and the nutritional value of the food. This company works globally however has their

headquarters based in Switzerland. Their offices are based in 100 countries, all aiming to transform how

crops are grown and protected within that nation. In the year of 2020 Syngenta collected 14.3 billion

dollars in global sales of crop protection and seeds. They measure their business not only through their

performance but also through the benefits they bring to farming and the environment. Syngenta has set

out a plan called the Good Growth Plan that helps farmers fight the effects of climate change and

biodiversity loss. This organisation aims to invest 2 billion dollars in sustainable agriculture by the year of

2025.

United Nations Environment Programme (UNEP)

The United Nations Environment Programme was created in 1972 by the United Nations

themselves. This organisation serves to provide an environmental dimension perspective when aiming to

find solutions for the sustainable development goals. The goal of this organization is to improve the

environment as well as making it better for the future generations that are to come.They work with 193

member states and address environmental issues through the UN Environment Assembly. Not only has

this organization worked towards implementing more sustainable measures around the world, they have

also provided several resources in order to educate people on the issue at hand.

Committee on World Food Security (CFS)

This organization, established in 1974, aims to work internationally in order to promote food

security. In order to do this they provide several recommendations and guidelines to simplify the task for

nations as well as businesses. These reports and recommendations are science-based and written by

experts within the field. Their work is often endorsed by the FAO. It should be noted that these articles

published are only suggestions, meaning that they are not imposed on nations.
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The World Food Programme (WFP)

The World Food Programme is a branch of the UN that is the world’s largest humanitarian

organization. The WFP works in nations around the world in order to provide assistance and promote

peace and stability in areas that have been impacted by conflicts, disasters or the impacts of climate

change. This branch of the UN works to provide food to these countries and people that have suffered

from the consequences of these disasters. The WFP is voluntarily funded by governments, institutions

and even individuals. The WFP is currently helping raise farmers' incomes around the world by building

sustainable food systems and advancing food security in order to achieve zero food hunger.

Timeline of Events

Date                            Description of event

1972                            The organization IFOAM, was established in France in order to help

far farmers transitions towards more sustainable methods of agriculture

e easier and provide assistance. This organization was also created

wth with the intent to spread awareness on the topic and urge for policy

ch changes and sustainable development. Today, this organization has

me members from over 100 countries.

July, 1980                    The USDA released a report named the Report and

Recommendation Recommendations on Organic Farming. This report was published

wit with the intent to increase communication between the USDA and

org organic farmers.

24 June, 1991 The European Union provides a framework for organic agriculture.

This framework allowed for transparency within the organic farming

industry and also details that inspections will take place if needed in

order to report progress. This framework has been updated several

times and is therefore a good reference point when looking for

methods to promote sustainable agriculture.

10 June, 2004 The European Commission adopted the first Action Plan for Organic

Food and Farming. This Action Plan aimed to create an overall

strategy for organic farming. While not only taking into account the

environment, this action report also looks at the market and at the

increasing demand and assess how organic farming can be made

reliable even with all these challenges.

4 January, 2011 The FDA Food Safety Modernization Act was signed into a law by
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President Barack Obama in the USA in order to improve food security

and prevent further hospitilizations due to this issue. This law put in

place several prevention standards for farmers as well as mandatory

inspections.

July 2020, The FDA releases The New Era of Smarter Food Safety Blueprint

Which not only focuses on technological advancements within the

farming businesses themselves but also reforms within the business

management itself. This act promotes sustainable and long-term

solutions in order to preserve the farming business.

Relevant UN Treaties and Events

● Agricultural technology for sustainable development : resolution / adopted by the General

Assembly, 20 December 2017 (A/RES/72/215)

● The state of food and agriculture. 2012, Investing in agriculture for a better future : report

by the FAO, 2012 (9789251073179)

● Agriculture development, food security and nutrition : resolution / adopted by the

General Assembly, 3 February 2017 (A/RES/71/245)

● Statute of the Centre for Sustainable Agricultural Mechanization : Resolution / Adopted

by the Economic and Social Commission for Asia and the Pacific, 24 May 2016

(E/ESCAP/RES/72/2)

Previous Attempts to solve the Issue

The Paris Agreement

In December 2015, governments managed to reach an agreement in Paris to reduce the impacts

on climate change. Although this agreement did not directly tackle the issue of sustainable agriculture it

did make it clear that the agricultural sector and the global community can work together internationally

in order to delay the effects of climate change on agriculture and promote global food security. The

agreement committed to keeping the rise in the temperature at only 1.5°C. However, CGAIR, an

international organization focused on promoting sustainable agriculture and food security, claimed that it

would be impossible to make sure temperatures only rise to a maximum of 1.5°C without the agricultural

sector cutting their emissions as well. As a consequence of this, countries have begun reforming their

farming practices.
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COP26

COP26 was the UN 2021 climate change conference. This conference took place just recently, in

November. This conference was held with the goal to get every nation to tackle climate change as a

global priority, just as the Paris Agreement. During this conference 45 governments promised to take

urgent action to move towards more sustainable methods of farming. Businesses as well as several

organizations committed to promoting more sustainable farming methods to make them more accessible

and affordable than unsustainable alternatives. 26 nations agreed to change their agricultural policies to

invest in science needed for agriculture and create less polluting alternatives. During this conference a

new global initiative was launched with the aim to get 100 million farmers at the center of the food

system in the process of transformation to hit net zero emissions by 2030 through a platform called the

World Economic Forum (WEF).

The European Union Common Agricultural Policy (CAO)

This policy was created in 1962 with the three main goals being to, make sure Europe was one

single agricultural market in order for merchandise to be transported freely, ensure that products that

were originally grown in the EU were exported, preferably, to countries that were outside of their territory,

and the third was that every EU member state would financially aid CAP. This plan was aimed to improve

self-sufficiency within the farming industry and although it proved to be quite useful for the first couple

years, problems began to arise. This policy was actually contributing to tthe change of the climate in

some ways due to the production and demand of these products being very high. The CAP was

reformed in 1992 with one of the main goals being to protect the natural environment and slow down the

effects of climate change on the agriicultural sector. In the following years the CAP has attempted to

solve problems further than climate change, problems such as, food security, sustainable management

of resources and keeping the rural economy alive.

Possible Solutions

Further Investment in Newer Technologies

Although there has been a significant increase in the amount of resources that have been put into

trying to develop new technologies in order to obtain sustainable agriculture, there has not been enough.

For the sake of the environment, governments will need to spur innovation that will improve sustainability

for the long-term. It is not necessary for governments to fund for sustainable agriculture internationally, it
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can also be done within private sectors in nations themselves. Governments may also consider

addressing investment barriers that prevent research and development in order to ensure that private

information is spread and encouraging, to a certain extent, for public and private sectors to create

partnerships with research and development teams that have good outcomes and intentions.

Ensure the spreading of information

Ensuring the spread of up-to-date and accurate information is a key aspect in making the

population aware of the situation at hand and making sure no false information spreads. This information

could include recommendations for farmers and private businesses as to how they can make informed

investments to mitigate the effects of climate change on the environment while continuing their practices.

Strengthening the knowledge of this issue throughout the population is essential to increasing the

adoption of sustainable agriculture with the least many possible flaws, as governments would not want

the side-effects of the misrepresented information.

Making sustainable agriculture more accessible and appealing

When making policies, in order to make these more accessible to the farming community within

the nation, it could be an option to have policy makers know their farmers more. Ways to do this could

include a certain level of education on the topic at hand in order to make these policies and experience

the impacts that these policies can have on the farming industry. When making these policies it should

also be taken into account that they can not be to complicated, if so, it makes them less feasible.

Flexible polices are more motivating to farmers as they tend to provide less expensive alternatives as

well as simpler and voluntary approaches. Providing assistance is also very important when attempting

to make sustainable agriculture more attainable. Providing support can be done through means such as

technological support or providing funding from the government towards these possible new

technologies that farmers might have to implement. Preferences of the farmers within this industry

should also be taken into consideration in order to make these incentives more appealing.
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