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Introduction 

As the world dries out due to global warming water is becoming an ever more precious resource. 

Drylands - areas that do not receive enough water from rain or other sources to support agriculture to its 

full potential - cover roughly 40% of the worlds land surface, and 35.5% of the world population live 

within them. They are also increasing in both size and aridity, and the UNCCD estimates that by 2025 

1.8 billion people will experience “absolute water scarcity”1. For people living in areas that already 

struggle to cope with a lack of water, droughts can spell doom for their livelihoods and their families.  

Droughts represent a departure from the climatic norm that can last for years wherein less water 

than average falls as rain. 70% of yield losses worldwide are caused by environmental factors, and of 

these factors the most common is drought. The World Economic Forum considers ‘water crisis’ the most 

pressing issue of the 21st century, partly because droughts affect every aspect of human life. The 2006-

2010 drought in Syria is considered one of the driving factors behind the migrant crisis, and drought in 

Ethiopia drove children out of school as they had to spend that time walking miles to find potable water. 

A lack of water can lead to conflict as it has in Sudan or can damage public confidence to the point of 

destroying a state, as it has in Venezuela. Given that the prevalence of drought is set to increase in the 

near future as a result of global warming the international community has to shift its focus towards 

preparing people who live and farm in arid areas for the inevitable droughts of the future. We have to 

look for proactive, rather than reactive, solutions. 

The UN functions in a coordinating role with regard to this issue. It is uniquely placed to 

accommodate and fund collective research and the sharing of information between nations in order to 

facilitate the production and use of drought-resistant crops around the world. Given that developing 

countries tend to suffer more from the issue, an emphasis should be placed on the assistance developed 

nations can give them.  

                                                        
1https://www.unccd.int/issues/land-and-drought 
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Definition of Key Terms 

Dryland 

An area of land that is characterised by a scarcity of water that creates difficulty in maintaining 

agriculture. Classified by an Aridity Index of 0.05-0.65 by the UNCCD. 

Drought 

There are three separate types of drought: meteorological, hydrological, and agricultural. For the 

purpose of this debate we will assume drought to mean agricultural drought unless otherwise 

specified. Agricultural drought describes a situation in which there is not enough water for a 

particular crop at any given time, and as a result there is a reduction in yield. 

Aridity Index 

The ratio between annual precipitation and the potential evapotranspiration in a given area. 

Effectively, this is the ratio between the amount of water an area actually received and the amount 

of water the atmosphere could take from it if there was an infinite supply. Areas that have an index 

of below 0.05 are classed as ‘hyper-arid’ or desert, and areas with an index of more than 0.65 are 

classed as humid. Arid areas are subdivided into classes that indicate how dry they actually are. 

Evapotranspiration 

The amount of water that would be removed from a given area by evaporation and transpiration if it 

were in infinite supply. 

Drought Resistance 

The ability of a plant to resist water stress, there are two main types of drought resistance. The first, 

“drought escape”, describes the ability of a plant to alter its life-cycle so that it completely avoids the 

period of dry weather. The second, “drought avoidance” is the ability of plants to maintain a high 

level of water within their cells despite arid conditions around them by, for example, taking up more 

water through their roots or losing less through transpiration. 

The Precautionary Principle 

This defines the idea that a scientific method should never be trialled or used, regardless of its 

potential benefits, until there is an absolute guarantee that there is no risk to its use. This principle is 

often applied to genetically modified crops, ignoring their proven agricultural benefits in order to limit 

potential health risks in the future. 

Development 
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In the context of this question, ‘development’ regards both the scientific development of new 

varieties of drought-resistant crops and the development of strategies to use existing drought-

resistant crops more effectively. 

Background Information 

 Too many people live in drought-prone areas to be feasibly moved out of these areas and as a 

result there have been increased attempts to develop and utilise drought-resistant crops to ensure that 

these people can sustain their way of life in the face of adverse weather conditions. The question of 

developing new drought-resistant crops entails ensuring that countries can work together to ensure an 

optimum quality of research as well as efficient and fair use of products developed. In order to 

encourage the practical and scientific development of these crops the challenges that exist to their 

development have to be assessed and, if necessary, countenanced. 

Challenges to developing drought-resistant crops 

 Given the importance of ensuring the increased drought-resistance of plants, it no surprise that 

scientists have already made considerable inroads into creating them in a variety of ways. However, in 

order to develop an effective solution to this problem it is necessary to understand both the successes 

and limitations of the solutions that have been suggested and trialled. 

 Breeding drought-resistant crops  

Although there has been some success in using conventional breeding method, i.e. those that do 

not use genetic engineering, to create drought-resistant crops, there are considerable limitations. 

The most important issue with using conventional methods is the fact that it limits the 

effectiveness of the modifications. It is also incredibly slow: it takes generations of modifications 

to produce and test for tangible results. As was made explicit in the introduction, the planet does 

not have time to wait this long, solutions must be trialled and used as soon as possible to avoid 

an impending ecological catastrophe with potentially cataclysmic ramifications for the global 

community. Furthermore, this only works with certain crops. At the least, the focus has generally 

been on Maize and Wheat rather than a wider range of crops, so as a result there are not really 

enough options to do with conventional breeding. One of the other problems is that resistance to 

drought is not a single expressed trait, but rather a combination of dozens that form an effective 

response to water-stress. When conventionally breeding plants, farmers and scientists cannot 

choose which genes are transferred and which aren’t, making it unlikely that the plants that they 

breed can even withstand the levels of drought that they would need to be able to face in our 

increasingly arid world. 
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Genetically modifying crops 

One of the most fundamental problems with genetically modifying crops in order to make them 

more drought-resistant is the fact that the majority of geneticresearch in the past has been done 

on pest resistance and nutritional value. The reason that not a lot of work has been done in this 

field is because, until very recently, it was not considered necessary. As well as that, there is a 

problem of complexity when it comes to creating plants that are more resistant to abiotic stress 

e.g. drought. This is because plants respond to drought and environmental stress in a plethora of 

ways, so there are hundreds of genes that code for separate responses to their conditions. 

Isolating these genes and using them to modify plants is a challenge, especially considering that 

the plants developmental stage also plays a crucial role in determining how they adapt to a given 

set of conditions. Making plants more resistant to drought is not necessarily profitable, which is 

problem considering that some of the driving forces behind genetic research are companies like 

Monsanto; which exist to make a profit. 

Monsanto is an ideal example of another reason why the development of genetically-modified 

plants must be encouraged by nations themselves rather than companies. Because they focus 

on making a profit, a lot of people have actively stopped using GM foods because they are 

unsure about their risks on the environment. This fear has to be tempered through education as 

part of any campaign towards the increased use of GM crops. That being said, studies have 

shown that, when certain genes are added or emphasised in various crop varieties genetic 

modification can significantly increase yield size even in the context of very arid conditions. We 

can say that genetic modification is proven to be effective, but its use must be tempered against 

existing preconceptions and the problem of who will actually be developing these crops. 

The use of genetic modification to promote climatic stress tolerance 

 The focus of a lot of GM research in the past has been on trying to find solutions to the problems 

of pests or diseases, or to increase the nutritional value of a key crop in order to reduce nutrient 

deficiencies, for example the “Golden Rice” program. There has also been focus on ensuring that plant 

species can survive climatic-stress. This research has mainly focused on rice, which has its own 

dedicated research institute by virtue of its popularity in South East and East Asia. The International Rice 

Research Institute(IRRI) has promoted the development of strains of rice that can adapt to both ends of 

the atmospheric scale. Using a gene taken from an Indian species of wild rice they have been able to 

create rice that is almost immune to flood because it can be completely submerged underwater for 14 

days without dying. By combining genes from wild plants with commercially bred varieties the IRRI has 

been able to ensure that there is still a market for these plants and that they are still nutritional. Splicing 

specific genes into existing species is one of the best ways to conduct genetic modification because 

there is no change at the consumer level. The rice tastes the same and looks the same, but there is 
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much more of it as a result. Part of the struggle of the IRRI has been the stringent testing that has been 

applied to their products, but in 2014 India, Nepal, and Bangladesh created a group agreement to 

immediately utilise new species of rice that they are supplied by the institute without a testing period.  

 Scientists are increasingly capable of modifying popular crops, like rice, to be more resistant to 

drought, however it is critical that the international community accepts and implements these species as 

soon as possible to avoid the potential for a famine in the testing period that might be required. In 

general,it would be better to avoid the introduction of private companies into the solution as the people 

that need the crops most will likely not have enough money to pay for the crops. Furthermore, the 

intervention of private companies as well as their lack of corporate responsibility is a critical reason for 

the current hysterical debate concerning GM plants. Given the damage that has been done to the 

reputations of these plants by private companies any solution given has to have no chance of seeming 

like an open invitation for private companies to poison or bankrupt people living in developing countries. 

For this reason, it is better to rely on organisations like the IRRI to develop and proliferate these crops 

instead of private companies like Monsanto. 

 Another issue to consider is how genetic modification affects yield rates. Many of the adaptations 

that plants take in order to avoid drought actively lower their yield capacity, which is not attractive to 

farmers who rely on being able to increase their yields. Genetic modifications should be encouraged that 

have minimal impact on the yield of a plant or should only be used in situations where their 

implementation would still increase yield by virtue of being better than potential losses due to water-

stress. The problem of reconciling increased yield with drought resistance is one that numerous genetic 

scientists have faced previously, and they have gotten around it by transplanting just the drought-

resistance mechanisms that do not affect the yield of the original plant. The problem then becomes 

whether or not this reduced drought resistance is worse paying the extra money for. A potential solution 

to this would be to schedule the sale of GM crops along with forecasts of drought, however that has its 

own practical issues.  

Moral problems with the use of genetically modified crops 

One of the key issues that has hindered the use and development of genetically modified crops is 

the lingering resistance to them on the grounds that they may well be dangerous or have adverse side-

effects. This is a major problem in developed countries, particularly in America, where a debate has 

ensued over the potential risks of GM crops that has no basis in science. This fear has led, in the past, to 

huge boycotts and protests over the introduction of genetically modified crops and has obstructed 

progress towards the use of GM crops to boost productivity. The development, or more specifically the 

use, of crops modified to be more drought-resistant could therefore be impeded by the fear of their 

impact on the environment. A lot of consumers and environmental advocacy groups are strong 
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adherents to the precautionary principle that states that the best thing to do if the outcome is unknown is 

to wait until it can be proven to be safe. As a result, one of the most important parts of ensuring that GM 

crops are used properly is ensuring that people are educated on their actual dangers, which are fairly 

minimal. It would be ideal to carry out stringent scientific tests to ensure that there are no potential 

dangers but given the very real threat of famine to the world due to drought it is necessary to modify and 

release plants as soon as possible. 

Commercial repercussions 

One of the key issues with using GM crops to reduce drought impact is the fact that a lot of the 

most important research into genetic modification is done by private companies. This means that a lot of 

the GM seeds that do reach the market are more expensive and therefore less attractive to subsistence 

farmers who do not have the money to invest in GM crops regardless of the potential benefits that they 

may have. Furthermore, it is often claimed, sometimes inaccurately, that the GM crops produced by 

private companies are dangerous for human ingestion or carry no actual benefits. The backlash against 

Monsanto as a result of their GM programs across the planet is a prime example of how leaving genetic 

modification in the hands of private companies can lead to impressive abuses of power and complete 

ecological disasters. Given the backlash against Monsanto and other private companies it would be ideal 

if there was as little private influence as possible in a program advanced as a result of the debate. 

Major Countries and Organizations Involved 

United Nation Convention to Combat Desertification(UNCCD) 

With regard to drought the UNCCD has three important pillars of support, the third of which is 

damage mitigation. Although not directly pursued by them at this point, the UNCCD is a key body that 

has a huge amount of experience with issues in drylands areas. As a result, it could be employed in a 

resolution as an enabling body. 

Monsanto 

Monsanto is corporation that focusses on the creation and sale of genetically modified plants as 

well as other agricultural attributes. They have been at the centre of a variety of serious scandals and 

are a prime representation of how hard it is to make for-profit corporation work for the wider good of the 

people, as some of their genetic research has actively focussed on ensuring that seeds can only be used 

once so that they can make more profit off of them. 

United Nations Food and Agriculture Organisation(FAO) 
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The FAO has formed a critical part of the international community’s response to droughts, such 

as the 2011 Horn of Africa drought. They produce programs to ensure drought mitigation in drylands 

areas and work on ensuring that arid areas are ready to face the dangers of drought when they arrive. 

United States of America 

The USA has a huge agricultural sector, and its accession to the International Seeds Treaty in 

March increased the number of crop varieties by more than a third. The agricultural and scientific 

presence of the United States makes it an important party to the debate however it should be kept in 

mind that the USA is where the majority of aforementioned private biotechnology companies are based, 

and they may well favour the private sector in a debate. Furthermore, many of the USA’s key crops, like 

Soya, are genetically modified. 

China 

China is a country that relies on rice, a water-intensive crop, with a massively increasing 

population and a potentially dangerous water deficit. As a result of this Chinese teams have produced 

multiple varieties of drought resistant rice and have shared these with other nations in South East Asia 

that face the same problems. 

March Against Monsanto 

 At the height of this organisations success it was organising rallies in cities across the globe that 

garnered millions of supporters if the organisation’s spokesperson is to be believed. The entirely 

grassroots organisation was created on Facebook to counter the so-called poisoning of the Earth by the 

aforementioned GMO giant. The organisation has, however, experienced dwindling participation in 

recent years, but this should be seen as an expression of apathy and frustration at a lack of change 

rather than an expression of support for Monsanto. 

Timeline of Events 

Date Description of event 

1984-85 

Drought in the Horn of Africa is responsible for the deaths of an estimated 

750,000 people 

November 3rd, 2001 

The international Treaty on Plant Genetic Resources for Food and Agriculture 

comes into effect. 

March 25th, 2013 
The first international ‘march against Monsanto’ occurs in approximately 400 

cities across the world, with estimates of the number of participants ranging 
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from hundreds of thousands to millions. 

April 11th, 2017 

The UNHCR releases statistics claiming that 20 million residents of countries 

such as Yemen and Somalia face imminent starvation and water crisis as a 

result of harvest failures due to a prolonged period of drought in the region. 

2017 

Bayer, a German chemicals company, acquires Monsanto for $66 billion in the 

single biggest acquisition of 2017. The merge created a company that controls 

more than a quarter of the world’s seed and pesticide market. 

April 2018 

Cape Town declares that “Day Zero”, the point at which municipal water 

supplies would completely run out of water, is less than a month away without 

drastic action. 

  

Relevant UN Treaties and Events 

  The Cartagena Protocol on Biosafety, 11 September 2003, http://bch.cbd.int/protocol 

 The International Treaty on Plant Genetic Resources for Food and Agriculture, 3 November 
2001, http://www.fao.org/3/a-i0510e.pdf 
 

Previous Attempts to solve the Issue 

The Seeds Treaty 

The International Treaty on Plant Genetic Resources for Food and Agriculture set up a 

mechanism through which research on different seed types can be shared between individuals across 

nations and then used in the areas that need them the most. The impact of this on drought-resistant 

crops has been positive, however it could be improved by increased participation of other nations to it. 

Intellectual property laws in countries like the UK and the USA have been problematic with regard to the 

sharing of genetic information. Countries should aim to reconcile their intellectual property laws with the 

international need to ensure that drought resistant crops can be produced, and this has actually worked 

quite well recently, with the US acceding to the treaty despite their stringent intellectual property laws. 

China 

 China has, as previously discussed in this report, been at the forefront of drought resistant crop 

development by necessity. They have also been willing to share their expertise with other major rice-

producing nations and should be looked at as an example of national cooperation where one developed 

powerhouse can aid other nations that might otherwise have been unable to produce the same standard 

http://bch.cbd.int/protocol
http://www.fao.org/3/a-i0510e.pdf
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of research or product. This raises an interesting point about how nations could form research bodies 

based on their geographic proximity, because most of the crops that need to be developed would be 

shared amongst them. This is what China has done in tandem with the IRRI, which has been another 

driving force behind rice modification, although further work remains to be done to produce GM rice that 

would grant maximum yields to farmers, which is a critical aspect of crop development in such a heavily 

populated area of the world.  

Possible Solutions 

International research and cooperation 

 The Seeds Treaty has already established a framework under which nations can work together in 

order to advance their own GM programs. This has allowed international cooperation to an almost 

unprecedented level;however, it could be taken further. The countries that would benefit the most from 

the introduction of GM plants in their areas are often countries in the third-world who may not have the 

resources or the expertise to develop them on their own. Delegates could therefore consider the funding 

of an international research facility with the primary aim of promoting the development and use of 

drought-resistant crops. This could be integrated into the FAO or could be separate depending on the 

delegates own preference and could potentially provide a great boost to existing research on the 

problem as a whole. The IRRI should also be taken as an example of how international cooperation can 

create resources that can be used across the world.  

Education and promotion of drought-tolerant crops 

 Education is one of the most important components of any successful strategy to encourage the 

development of drought-resistant plants. Farmers in drought-prone countries should be educated on the 

benefits of drought-resistant crops and encouraged to use them, and people in developed countries 

should be educated on the benefits of these plants to global communities. This education could be 

added as part of a wider agricultural education to ensure sustainability and could take the form of a 

mass-media campaign as well as individual lessons. Delegates should not shy away from using 

technology as a solution, as it is estimated the 80% of the population in developing countries have 

access to a mobile phone. Education could be focussed around areas that a lot of farmers visit and 

should be carried out with the help of local leaders in order to boost the legitimacy of the campaign. It is 

noted by the leader of the IRRI that one of the key issues that they face when attempting to make sure 

that a wide section of the population benefits from the use of their hardy rice strains is the inability of the 

institute to get those plants to farmers in remote areas: who are often the ones that need it most. This is 

a perfect area where the UN could make a real difference with the agreement of host governments. UN 

officials and educators could work with local people to deliver the new strains to them and educate them 
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in tandem. This would ensure that the strains produced are actually used in areas that are remote, as 

there is a real danger that the introduction of climate-resistant crops could create serious disparity 

between small rural farmers and large agricultural companies, that would increase income divides within 

nations whose economies are based at least partially on agriculture.  

Subsidies 

 One of the problems with GM crops is that they are often much more expensive than generic 

crops, and despite the fact that the fiscal benefits tend to outweigh the costs in the long term a lot of 

farmers, particularly in very rural areas, cannot afford seeds that will only benefit them in 10 months’ 

time. As a result, it would be useful to provide some form of subsidy for drought-tolerant seeds in areas 

where serious climatic stress is a common occurrence. This could be done through the assistance of the 

World Bank or through money drawn from the environment committee or any other relevant organisation. 

The challenge here is therefore how to regulate the distribution of these subsidies in order to assure 

maximum effectiveness in agricultural. This comes down to a delegate’s personal opinion on how best to 

manage this, however the relative impact of farmers on the local and regional economy should be taken 

into account. These subsidies, if implemented correctly, should ensure food security and increase the 

economic strength of subsidised areas, and with that in mind it could be beneficial to focus and farms 

that large numbers of people rely on, as their failure could have potentially destabilising impacts on the 

wider community. Furthermore, these subsidies would have to be regulated by an appropriate 

international body in order to ensure that money was not wasted or misused, and delegates would be 

responsible for ensuring an appropriate amount of oversight from the international community. 
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