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Introduction:  

 

Ever since the establishment of human settlements tens of centuries ago, humans have 

always influenced nature according to their needs in various intensities. Agriculture 

and farming are key components of human life and it is irrefutable that farming is 

essential for us. However, with booming factors such as economic competition and 

population increase, agriculture started to revolutionize with new technologies of 

heavy machinery, the use of pesticides and fertilizers, the genetic modification of 

nutrients and irrigation starting from the mid-1800s. This development brought 

numerous benefits and disadvantages then and continues to display them in the modern 

world. Economies in less economically developed countries (LEDCs) grow rapidly, 

hunger has been reduced at an incredible pace and products can be grown more 

efficient and faster than ever thanks to modern agriculture.   

 

With all the benefits, the issues due to unsustainability came along. Ecosystems were 

damaged, agricultural emissions further increased the impact of greenhouse gases 

(GHG), and soils eroded. For instance, the overuse of pesticides and fertilizers that 

contain synthetic nitrogen, phosphorus and potassium directly led to soil acidification, 

which caused thousands of acres to be obliterated and toxified with aluminium and 

manganese, nitrogen oxide emissions and water contamination.  

 

 

Figure 1. The intensity of use of nitrogen and phosphate fertilizers, kg per hectare of 

agricultural land 

 

In Europe, the percentage of the population accounting for agricultural activities is 5%, 

whereas it is 50% for China, 60% in India and around 70% for Sub-Saharan Africa. 

Interestingly, the amount of fertilizers used in kilograms per hectare and live animals 



 

 

raised per square kilometre in Europe is much higher than Asia-Oceania and the 

overall global average according to OECD. This pattern sheds light upon the 

unsustainable agricultural policies of European countries, often relying on 

intensification and mechanization. 

 

Every agricultural action crossing the limits of sustainability has its consequences, 

whether it is agriculture, fish farming or raising livestock. Unlike factories and other 

enclosed spaces that have protective walls, farming is carried out in an open ecosystem 

that can have an impact on land, animals, water and general biodiversity. Thus, 

reducing the reliance of such chemical and artificial means of production is 

fundamental to produce high yields, increase productivity and maintaining the quality 

of ecosystems based on an understanding of how the environment reacts when it is 

exploited. 

 

 

 

Figure 2. DPSIR (drivers, pressures, state, impact and response model of intervention) 

model for agriculture and environment 

 

Definition of key terms: 

 

Farming  

The cultivation of crops or the raising of livestock. It includes different varieties of 

farming such as intensive farming, organic farming, collective farming. It could be 

either done small-scale, such as personal consumption, or large scales, such as 

intensive farming with modern cultivation techniques and technologies. The term is 

often used synonymously with husbandry. 

 

Eutrophication  

The overabundance of nutrients in a freshwater ecosystem and the abnormal growth of 

plant and algae growth on the surface of the water. Due to the increase of plants and 

algae in freshwater and many organisms respiring at the same time, the levels of 

oxygen become rapidly low, causing low levels of oxygen (hypoxia) in ecosystems.  

 

Erosion  



 

 

The destruction of soil due to the surface soils that contain most of the beneficial 

nutrients and minerals and organic matter being wiped away and eroded by wind, 

water or other destructive human activities such as the extensive usage of heavy 

machinery and intensive tillage. 

 

Pesticides 

Chemical substances that are utilized to control pests that may be harmful to crops 

such as rodents, insects and fungi in farmlands.  

 

Irrigation 

The application of water to plants and crops at certain periods, often with the help of 

mechanized systems 

 

Monoculture 

A form of agriculture in which a single variety, species or type of crop is grown while 

also eliminating all other potential threats that may halt the growth of the chosen 

species of plant by using pesticides and insecticides. Since humans need a handful of 

plant and animal species to survive when there are thousands of them, monoculture is 

one of the most common forms of agriculture. 

 

Polyculture 

A form of agriculture in which more than one species of plants are grown at the same 

time by imitating the diversity a natural ecosystem hosts. It usually helps to enrich and 

develop new ecosystems while not damaging the ecosystem. 

 

Soil degradation  

The deterioration in soil quality due to misuse or inadequate maintenance, usually for 

farming, manufacturing or commercial purposes. 

 

Fertilizer 

A substance such as animal waste or a chemical mixture consisting of nitrogen and 

phosphorus that is spread on the soil to make plants grow more successfully. 

 

 

Background Information: 

 

Agriculture has had an influence on the natural system in the world. Agricultural 

production has made the biosphere more environmentally friendly than any other land 

use. Farming practices were fairly environmentally friendly until the industrial 

revolution of the early to mid-1900s. Traditional farms were small-scale, used pest and 

disease biological controls used crop rotation to retain soil nutrients, buffer zones on 

the edges of the field, and included little or no heavy machinery. The modernization of 

farming practices around the 1950s resulted in increases in productivity often to the 

detriment of environmental quality. Modern farming practices use intensive tillage, 

monoculture, irrigation, inorganic fertilizer application, control of chemical pests, and 

modification of plant genomes to maximize profit and production. Such practices have 

significantly increased crop yields, and agricultural production has steadily increased 

since World War II. Furthermore, such conventional farming methods have several 

long-term ecological impacts such as soil degradation, ecosystem modification, water 

quality impacts, plant diversity impacts, and irrigation adverse effects. 



 

 

 

 

 

 

Figure 3. Percentage of annual nitrogen emissions from different sources 

 

 

Ecological Considerations 

 

Habitat Alteration 

Habitats have changed after adopting row-to-row tillage and enforcing a system of 

monoculture that prohibits crop rotation. Agricultural growth is a mix of landscaped 

vegetation. Conventional small-scale agriculture takes place within small patches of 

intermixed vegetation in the broader natural landscape. Today, the small fields are the 

natural ecosystems in the broader context of the ecosystem. The heterogeneity of the 

nation can have several implications. It can change the composition of habitat 

communities and influence wind patterns, wind exposure times, and seed and dust 

transport by wind. 

 

One of the most notable changes in the natural landscape was the loss of marine 

habitats. Nearly half of the wetlands have been transformed for economic purposes in 

the United States. For the sake of agriculture, land and water modification has led to 

80% of all wetland destruction since the 1600s. Historically, there is now a better 

understanding of the importance of wetland practices. Wetlands provide birds and 

other species with valuable wildlife habitat, pollution control, and recreational 

activities. The different roles of wetlands make protecting these ecosystems critical 

against potential diversion to other uses. 

 

Species Composition 

Changes in the vegetation in an ecosystem can have significant effects on biodiversity 

and distribution. Many populations of wildlife including white-tailed deer, raccoons, 

and coyotes have adjusted well to agricultural lands, but most animals have been 

adversely affected.  Habitat destruction due to land change to agricultural uses has 

impacted biodiversity and conventional farming activities also influence the 

distribution of animals. 

 

 

Soil Degradation 

Degradation of soil is one of the most serious consequences of modern agriculture. It is 

estimated that 38 per cent of the world's cultivated land has been ruined to some extent 

by agricultural practices after the Second World War. Salting, waterlogging, 

compaction, pesticide degradation, decreasing consistency of soil structure, lack of 

fertility, and erosion can degrade the soil. Deforestation is the most severe of these. 

Using traditional methods of tillage in which fields are ploughed several times a year, 



 

 

rates of deforestation are increased significantly. Such practice leaves soil from any 

shelter vulnerable for a long time and increases levels of wind and water erosion. 

Salination degrades the soil by rising dissolved salt concentrations. Salinization of soils 

can become especially problematic in irrigated fields. Waters in irrigation produce 

dissolved salts as it is used to settle in the soil and evaporate. An increase in salinity 

will result in lower yields for vulnerable plants like soybeans, maize, and rice. 

Biological erosion is the most serious form of soil degradation. Biological decay 

affects the microbial community of the soil, which is the primary decomposer and may 

change the nutrient cycle of the soil, insect and disease control, and the properties of 

the chemical transfer. 

 

Water Quality 

Agricultural practices cause more water pollution than any other single source. Runoff 

from farms can contain sediment, pesticides, and fertilizers as well as animal waste 

products.  

 

Siltation 

Soils and nutrients that flow into the bodies of water damage wetlands and destroying 

ecosystems. Silting water bodies such as rivers and lakes increases turbidity, which can 

reduce productivity in the agricultural sector. Added salt in surface waters can also 

affect aquatic life. Return water from rains and precipitation can add dissolved salts to 

surface or groundwater. For public drinking water supplies, dissolved salts will 

increase the cost of treatment and require the production of alternative water supplies. 

 

Pesticides 

Pesticides entering wetlands can have a significant impact on the health of the 

environment. About 500 million pounds of pesticides are used annually in U.S. 

croplands. Nevertheless, only 5% of the pesticides used in crops actually reach the 

intended pests. In the short term, chemical pesticides may contain pests, but pest issues 

can increase over time. This is because, in addition to killing bugs, pesticides often 

destroy insect predators. In turn, the use of chemicals becomes highly vulnerable to 

pathogens that are immune to the chemical and the insect population. More and more 

poisons are added as more species thrive. Via runoff, five per cent of pesticides added 

to crops are lost to soil and groundwater. When pesticides enter surface or groundwater 

environments, they can damage marine ecosystems, harm habitats, and raise human 

health concerns. 

 

 

Fertilizers 

Fertilizers leaching into rivers are less specifically harmful than pesticides, but they 

can cause eutrophication, contributing to the loss of oxygen and the mortality of 

animals. Agricultural nutrient runoff is the leading cause of decreasing water quality in 

lakes and estuaries, and the main source of nutrient pollution is agricultural fertilizers. 

In fact, agrochemicals can penetrate groundwater and contaminate sources of drinking 

water. Concerns have recently been raised over leaching nitrates into groundwater. 

Most crops lose more soil nitrogen than any other nutrient so that more nitrogen is 

used as fertilizer. The plant does not take up approximately 50% of the fertilizer added 

to crops and stays in the fields as residue. 

 

Animal Waste Products 

Animal activities generate large amounts of waste and, if handled incorrectly, this 

waste can have an impact on the quality of water. Animal waste can reach the soil or 



 

 

groundwater by leaks from poorly built storage lagoons, allowing animals to graze 

near streams or inappropriate application of animal waste to fields. High volumes of 

animal waste can raise levels of nitrogen and phosphorus and also surface or 

groundwater pathogens. 

 

Irrigation 

Agriculture allows inefficient use of water as plants rarely take up more than half of 

the crop water. Irrigation activities can have a variety of environmental effects. 

Irrigation can greatly increase soil erosion. Drastic ecological changes can occur when 

water is polluted.  Irrigation activities where groundwater is drained quicker than it is 

consumed by precipitation, especially near the coast, will cause land subsidence and 

saltwater intrusion. Extensive irrigation can also lead to changes in the local climate. 

 

 

Involved countries and organizations: 

 

The Food and Agriculture Organization of the United Nations (FAO)  

FAO gathers, assesses and distributes data, offers government policy and planning 

guidance, provides significant growth support, and serves as an international platform 

for discussion on nutrition and agricultural issues. Among its data functions, through 

an effective publishing program, FAO offers technical data to experts in yearbooks, 

journals, technical reports, and such agricultural studies internationally. Based on the 

findings of data gathering and statistics, strategy evaluations and knowledge of 

agricultural development, FAO has made significant attempts to detect potential 

requirements on farming and how these needs can be ensured. A draft World Plan for 

Agricultural Development was released by FAO in 1969 as an initiative to address the 

significant issues affecting world agriculture in the 1970s and 1980s. Based on this 

foundation, FAO presented research titled as Agriculture: Toward 2000 for the FAO 

Conference in 1979. The key purpose of the research was to provide a structure for the 

review of alternatives and evaluation of policy issues regarding the growth of global 

agriculture until the end of the century. The research was done globally, but the main 

focus was on less economically developed countries. Roughly 90 less economically 

developed countries, which, except China, altogether compensated for more than 98 

per cent of the developing countries' population, were independently observed. 

 

  

China  

For several reasons, agriculture and farming activities are important in China. First of 

all, agriculture generates the food and nutrition necessary to support the people of 

China. Simultaneously, almost 65% of people rely for their survival on agriculture or 

other local economic sectors. Second, for most young workers joining the workforce, 

agriculture has mostly created opportunities for employment. As of the 1980s, with 12 

to 16 million new employees joining the workforce yearly, agriculture should, 

therefore, strive to accommodate enormous numbers of new labourers while 

attempting to find ways to make efficient use of these employees. Last but not least, 

agriculture has been acting as an effective form of investment capital. If Chinese 

farming achieves to become more competitive with hard work, proper management, 

and the implementation of effective modern farming, wealth surpluses can be 

generated and expanded in other sectors of the economy that could boost the economic 

growth rate and directly benefit all the citizens of China. 

 



 

 

India   

Agriculture in India is made up of several grains, with rice and wheat being the 

primary food supplies. Nevertheless, given the agricultural sector's immense growth in 

India, yields are typically low in comparison to global norms and standards. 

Unsustainable control of water is yet another issue that affects agriculture in India. For 

instance, the rice crop is being distributed relatively high volumes of water while there 

are visible disasters of increasing water scarcity and ecological problems. A 

consequence of ineffective water use is that soil fertility is declining, meanwhile, 

aquifers are increasing in rice-growing areas, including Punjab. Continuing Asian 

drought and adverse weather conditions are worsening the agricultural crisis. 

 

The United States  
Approximately 40% of U.S. land is used for some type of cultivation, including 

livestock grazing. This comprises of 71.5 million acres of woodland, 431.1 million 

acres of cultivated land, and 396.9 million acres of farmland. The United States' 

cumulative crop production was 489,976,030 metric tons In 1998, worth $102.14 

billion. Agricultural production in the United States has been dramatically improved, 

with changes including expanded computer usage, monitoring soil and seed, and more 

advanced equipment. Genetic seed modification has also enhanced crop production but 

has raised concern over the quality and health effects of genetically modified crops. 

 

Brazil  

As of 1977, Brazil has been the second-largest supplier of agricultural products in the 

world. Brazil can suffice its own nutritional needs, excluding imported wheat. In 1993, 

Brazil, with the fifth-largest farming area globally, was accommodating 48.9 million 

hectares of land in use for cultivation. In Brazil, forestry, beef, dairy and livestock 

production has a major role in the agricultural sector. Cattle are among the main 

sources of income for the nation since the 1940s. In 1994, the land used for grazing 

livestock accumulated to 185.5 million hectares, which is more than 20% of the total 

nation's surface area. 

 

 

 

 

Timeline of events: 

 

1969-1973 The US Air Force dropped 539,129 tons of bombs on Cambodia and 

killed 700,000 people. The bombing resulted in rural people moving 

to cities and a collapse of and agricultural. Consequently, the Khmer 

Rouge and the Communist Party of Kampuchea gained power and 

later, a famine was blamed on the Khmer Rouge. 

1980-2006 Rising temperatures due to global warming enabled Greenland to 

increase the amount of cultivated land from 620 acres to 2,500 acres. 

  

1989 The Russian wheat insect coming from Mexico devastated U.S. wheat 

fields. 

  



 

 

1990 Approximately 50 million tons of artificial nitrogen fertilizers were 

used globally.  

  

1991 The US exported at least 4.1 million pounds of pesticides that have 

been banned, restricted, or voluntarily withdrawn from use 

domestically. 

  

1993 Dec 8 A French container ship, the Sherbro, sailing from the Netherlands to 

Nigeria, lost containers that were filled with the chemical Apron-Plus. 

This chemical product was wrapped in small bags and purchased with 

resources from the development fund of the World Bank by the 

Nigerian state of Osun. The pesticide was supposed to be used to 

combat a disease which seriously affected the maize crop. The sachets 

began to show up on France's beaches in Normandy after four days. 

  

1994 In Brazil,  an approximate amount of 5,800 square miles were cleared 

with fire for agriculture and ranching. 

1995 Sep 8 A lifeless area in the Gulf of Mexico has been reported to have grown 

to more than 7,000 sq. miles. It was triggered by the pesticide and 

fertilizer runoff from agriculture in the US in the Mississippi River. 

  

1996 Aug 1 It was noted that 1/5 of China's river water is unusable to irrigate the 

land. 

1997 Aug 4 It has been estimated that 40 per cent of its initial 4 million-acre 

rainforest in the Lacandon Jungle was destroyed. Rural people had to 

wipe the forest with fire in order to satisfy agricultural demands. 

2005 Sep 7 Farmers and other specialists stated that once a global economic 

engine, Zimbabwe was in its worst farming season since 1980, with 

seed, fertilizer and machinery shortages threatening the harvest of 

next year. 

2005 China's Ministry of Health documented nearly 34,000 food-related 

diseases, with the most impactful reason being rotten foods, 

accompanied by poisonous animals or plants and the use of 

agricultural chemicals. 

 

 

Previous attempts to solve the issue:  

 

The UN involvement regarding the issue has been considerably substantial, 

considering the fact that there is only one resolution (A/72/426) that mentions the 



 

 

issue, which was adopted on 20 December 2017 by the General Assembly. However, it 

is worth noting that numerous crucial non-governmental and international 

organizations such as the UN, OECD and the Food and Agriculture Organization 

(FAO) are aware of the threats posed by unregulated and unsustainable agriculture. 

Thus, it still remains fundamental to establish measures in a globalized and/or 

regionalized manner on the issue. 

 

The United Nations addressed this issue mainly in the Millennium Development Goal 

7 the Sustainable Development Goal (SDG) 15; however, other SDGs such as Goals 6 

and 13 also touch on some issues that occur as a result of incorrect agricultural 

policies. Food and Agriculture Organization is the specialized agency of the United 

Nations that is responsible for transforming agriculture sustainably and informing the 

Member States regarding agricultural issues by publishing reports and such 

publications. FAOSTAT was established by FAO to provide information regarding 

food and agriculture in the form of a database, and it contains data from 1961 to the 

present. The Global Framework on Water Scarcity in Agriculture in a Changing 

Climate (WASAG) is a partnership between numerous non-governmental 

organizations, including FAO, established in the hopes for decreasing water scarcity 

and the climatic impacts of agricultural emissions. WASAG consists of consisting of 

government agencies, international organizations and working groups from non-

governmental organizations such as International Water Management Institute 

(IWMI), Robert B. Daugherty Water for Food Global Institute at the University of 

Nebraska and World Meteorological Organization (WMO). The International Treaty 

on Plant Genetic Resources for Food and Agriculture or also known as the 

International Seed Treaty, a legally binding treaty adopted in 2001, has the purpose of 

ensuring the sustainable use and the protection of plant genetic resources and 

biodiversity. The treaty was established in compliance with the Convention on 

Biological Diversity. 

 

Due to the fact that most African countries are bind to agricultural development in 

order to maintain or increase their Gross Domestic Product (GDP), the African Union 

has taken considerable action to ensure that agricultural growth is sustainable. As a 

part of the Comprehensive Africa Agriculture Development Programme (CAADP) 

under the African Union's New Partnership for Africa's Development (AU/NEPAD) 

agenda, which aims to boost development and eliminate poverty and hunger among 

African countries, Maputo Declaration on Agriculture and Food Security was adopted 

as a commitment to numerous aims to develop the agricultural sector in Africa such as 

revitalizing the sector, implementing action plans for agricultural purposes on national, 

regional and continental level, and allocating at least 10% from the government budget 

to implement these. Furthermore, the adoption of the African Agribusiness and Agro-

industries Development Initiative (3ADI) created a stronger basis for an efficient and 

productive agricultural sector with the inclusion of small and medium-sized farms and 

the utilization of natural resources sustainably by 2020. 

 

The Asian Green Revolution is one of the most principal examples of how agriculture 

was used while also using the necessary technological inputs and revolutionizing the 

sector. The primary aim of the Green Revolution seen in countries such as India and 

Pakistan was to decrease hunger and poverty, but the economies of these less 

economically developed countries boomed in return. However, the environmental 

impact of the Revolution eventually showed up due to the relatively illiterate natures of 

these countries. Although R&D was used heavily in order to establish accurate 



 

 

agricultural policies, illiterate farmers inevitably paved the way for salinization and 

water scarcity while using modern inputs such as irrigation and pesticides for the first 

time. It is estimated that approximately 4.5 million hectares of arable land suffer from 

salinization in India. Nevertheless, these situations have been significantly improved 

upon cooperation with NGOs and the efforts towards sustainability. For instance, with 

the cooperation of Consultative Group on International Agricultural Research 

(CGIAR) and the national agricultural research systems (NARS) from Bangladesh, 

India, Nepal and Pakistan, zero tillage has been implemented upon the declining 

productivity in rice yields.  

 

Possible solutions: 

 

The main focus of all solution proposals should eventually connect to the question of 

how farm management practices and efficiency in agriculture can be enhanced while 

also ensuring sustainability. Thus, it is very much encouraged to start finding solutions 

from this point.  

 

Furthermore, governmental policies regarding fertilizer and pesticide consumption, 

agricultural emissions such as ammonia and GHG emissions, livestock densities, crop 

rotation and preventing the loss of biodiversity through agriculture should be regulated. 

Examples can be given as such: the establishment of laws or amelioration of already 

existing ones through law implementation, creation of national/regional action plans, 

monitoring farms and establishing national and/or international standards. 

Additionally, these regulations should be created in a manner that enables long-term 

sustainability of agricultural activities and the preservation of natural resources for 

future generations. 

 

Another point while resolving the issue should be ensuring the sustainability of 

agricultural activities in LEDCs. While most LEDCs aim for rapid growth in 

agriculture, especially in Africa and occasionally in Asia, natural resources might be 

exploited carelessly and agricultural growth might not be ensured sustainably. Thus, it 

is encouraged to find ways of how agricultural growth in LEDCs can be ensured while 

also establishing the necessary measures for sustainable growth and investing in the 

necessary inputs taking into account in the economic situation of the aforementioned 

countries. 

 

Useful links: 

 

Environment at a Glance 2015: OECD Indicators 

https://www.oecd-ilibrary.org/docserver/9789264235199-

en.pdf?expires=1577018435&id=id&accname=guest&checksum=1A12E0A0395772F

FEACBE1B108F17ECB 

 

The Food and Agriculture Organization (FAO) Websites and Publications 

http://www.fao.org/sustainability/en/ 

http://www.fao.org/3/CA3918en/CA3918en.pdf 

http://www.fao.org/3/I9900EN/i9900en.pdf 

http://www.fao.org/faostat/en/#data 

 

OECD Websites 

https://www.oecd-ilibrary.org/docserver/9789264235199-en.pdf?expires=1577018435&id=id&accname=guest&checksum=1A12E0A0395772FFEACBE1B108F17ECB
https://www.oecd-ilibrary.org/docserver/9789264235199-en.pdf?expires=1577018435&id=id&accname=guest&checksum=1A12E0A0395772FFEACBE1B108F17ECB
https://www.oecd-ilibrary.org/docserver/9789264235199-en.pdf?expires=1577018435&id=id&accname=guest&checksum=1A12E0A0395772FFEACBE1B108F17ECB
http://www.fao.org/sustainability/en/
http://www.fao.org/3/CA3918en/CA3918en.pdf
http://www.fao.org/3/I9900EN/i9900en.pdf
http://www.fao.org/faostat/en/#data


 

 

https://www.oecd.org/agriculture/topics/agriculture-and-the-environment/ 

https://www.oecd.org/agriculture/topics/water-and-agriculture/ 

 

Agriculture development, food security and nutrition: Report of the Secretary-General 

https://unctad.org/meetings/en/SessionalDocuments/a71d283_en.pdf 

 

Vox | This lake now has legal rights, just like you 

https://www.youtube.com/watch?v=WwhcrpJTzGQ 

 

The Hidden Costs of Industrial Agriculture 

https://www.ucsusa.org/resources/hidden-costs-industrial-agriculture 

 

What is the Environmental Impact of Agriculture 

https://www.worldatlas.com/articles/what-is-the-environmental-impact-of-

agriculture.html 
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