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This “Information toolkit on food biotechnologies with a focus on food 
safety” is a publication consisting of one handbook and ten booklets, 
referred to as tools. It is strongly recommended to read through the whole 
set before using the information it contains.
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Introduction
Tool 3 provides information and examples about the rationale for using food 
biotechnologies. During the global community meeting on the FAO GM Foods 
Platform, many participants expressed a strong need for support when 
informing their population about the added value and the reasons of some 
countries to adopt food biotechnologies (FAO, 2020b). Information on this 
topic was found to be covered in a limited amount by existing communication 
materials, in particular those produced by governmental agencies (FAO, 
2020a). 

Among the six examples enclosed, four of them highlight the potential 
benefits of the adoption of GMOs for consumers, farmers, food systems and 
the environment. Another example provides the reasons why we have the 
technologies. The remaining example may help users of this toolkit to highlight 
some concrete examples of the potential benefits that countries have been 
receiving or will be able to receive thanks to the technologies. Since GMOs 
are widely used and applied in various fields, one of the examples provided 
refers to a sector other than food where such technologies are in use. Links 
to the scientific articles are provided in this guide, and the examples can be 
used as a starting point to provide information. When using the materials, it is 
recommended to provide links or scientific data and evidence for countries to 
support their statements. The examples of this tool are summarised below.

1.  Using GMOs is an additional tool to make agriculture more productive and 
add value to our foods.

2.  Genetic modification provides consumers with more buying options.

3.  Genetic modification potentially benefits farmers in developed and 
developing countries.

4.  The use of genetically modified organisms (GMOs) can contribute to a 
more sustainable agri-food system.

5.  Some GMOs allow farmers to be more environment-friendly in their 
production practices.

6.  GM varieties can save crops from plant disease and contribute to food 
security.

Materials could be developed starting from the examples in this toolkit, which 
could also be useful for governmental officials to talk with colleagues or other 
decision-makers who are not necessarily knowledgeable about the technologies 
to inform them of the rationale behind the possible adoption of GMOs.
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Six examples
Using GMOs is an additional tool to make 
agriculture more productive and add value 
to our foods
This example highlights the rationale of using GMOs in order to answer the 
simple but important question: Why do we have GMOs? FAO recognizes 
that biotechnologies including genetic modification, when appropriately 
integrated with other technologies and approaches for producing food or 
other agricultural products and services, can contribute significantly toward 
alleviating hunger and poverty, can play a role in adapting to climate change 
and can help to maintain the natural resource base. GM foods can also help 
meet the needs of an expanding and increasingly more urban population. The 
example provides an overview of the potential benefits of genetic modification 
and GMOs, and it could be used as a summary or an introduction to the topic. 

GMOs can make agriculture more productive 
and add value to our foods. They represent

New varieties may be developed to resist 
pests, provide weed control for farmers, 
improve the nutritional profile of food, 
increase resilience to climate change and 
provide convenience to consumers.

an additional tool available to 
farmers and consumers to improve 
the food we produce and eat.
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Genetic modification provides consumers 
with more buying options
During the expert consultation meetings, it was noted that many people want 
to know about the benefits that genetically modified (GM) foods can offer them 
as consumers (FAO, 2020c). The example below has been prepared to help 
address this question by including two examples: crops that produce healthier 
oils, and potatoes that are more resistant to bruising. When providing this 
information to the public, it is best to use real-life examples in the local context 
so that people find the message relevant and take it seriously. For instance, it is 
possible to discuss papayas instead of potatoes in the countries where people 
eat papayas more often and they thus benefit from GM papayas. Constant 
communication is key and simple educational messages have a greater impact 
in the long run than a reactive and temporary approach. 

Genetic modification 
allows for consumers 
to have more buying 
options. 
GM foods can have nutritional 
benefits or be less prone to 
browning.

Examples are crops 
that produce 

healthier oils and 
potatoes that are 
more resistant to 

bruising.
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Genetic modification potentially benefits 
farmers in developed and developing 
countries
This example highlights the potential benefits to farmers of genetic 
modification. A comprehensive global meta-analysis of 147 published biotech 
crop studies over the last 20 years worldwide found that the average adoption 
of genetic modification technique has reduced chemical pesticide use by 37 
percent and increased crop yields by 22 percent (Klümper and Qaim, 2014). 
The paper concludes that the meta-analysis reveals robust evidence of GM 
crop potentially benefits for farmers in developed and developing countries. 
Such evidence may help to gradually increase public trust in the science behind 
these technologies. There may be other scientific articles or country/regional 
data which can be used to support the statement. 

Genetic modification 
potentially benefits 
farmers in developed 
and developing 
countries.
Scientific studies have shown that the use of 
genetic modification techniques can reduce the 
need for chemical pesticides, increase yields and 
increase farmer profits. 

The use of genetically modified organisms 
(GMOs) can contribute to a more 
sustainable agri-food system
Agri-food systems encompass the entire range of actors and their interlinked 
value-adding activities involved in the production, aggregation, processing, 
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distribution, consumption and disposal of food products that originate from 
agriculture, forestry or fisheries, and parts of the broader economic, societal 
and natural environments in which they are embedded. A sustainable food 
system is one that delivers food security and nutrition for all in such a way that 
the economic, social and environmental bases to generate food security and 
nutrition for future generations are not compromised (FAO, 2014).

In order to produce food sustainably for a rapidly growing population, a 
business-as-usual approach will not be sufficient. This is especially true in 
the face of climate change and other forces threatening natural resources 
like biodiversity, land and water that are essential for food production and 
agriculture, including forestry and fisheries. To meet these challenges, science 
and the application of biotechnologies as well as conventional technologies 
will play a key role. The positive role of food and agricultural biotechnologies 
was highlighted at various high-level events including the FAO International 
Symposium on the Role of Agricultural Biotechnologies in Sustainable Food 
Systems and Nutrition (FAO, 2016) and the follow-up regional meetings in Asia 
and Pacific, and Sub-Saharan Africa (FAO, 2018a and 2018b). This example 
focuses on the contributions to sustainability that GMO can make by improving 
aspects such as food loss and waste, plant biology and impacts on climate 
change.

The use of GMOs can 
contribute to a more 
sustainable agri-food 
system.  
The use of GMOs can help support the food 
system by reducing food loss and waste, 
increasing resilience to impacts of climate change 
and planting areas, and decreasing greenhouse 
gas emissions.
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Some GMOs allow farmers to be more 
environment-friendly in their production 
practices
Environmental sustainability is critical to all methods of agricultural production, 
both conventional and genetically modified, and some GMOs exist to address 
specific challenges farmers face in tackling environmental issues. 

A study from the United States of America on maize and soybean farmers 
from 1998 to 2011 shows that adopters of herbicide tolerant maize used 1.2 
percent less herbicide than non-adopters, and adopters of insect resistant 
maize used 11.2 percent less insecticide than non-adopters (Perry et al., 
2016). Another study from China covering data collected from 1999 to 2012 
demonstrates that Bt cotton adoption has caused a significant reduction in 
pesticide use (Qiao et al., 2017). Reduced amount of herbicide and pesticide 
use results in less use of farm resources for spraying and lower greenhouse 
gas emissions. There may be other studies published that scientifically disclose 
positive effects to environment that countries may want to highlight.

Some GMOs allow farmers to 
be more environment-friendly 
in their production practices.  

Herbicide-resistant crops help farmers adopt 
conservation tillage practices. The use of smaller 
quantities of less toxic pesticides results in less 
use of farm resources for spraying and lower 
greenhouse gas emissions.
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In Uganda, GM technology is being 
used to protect banana from 
bacterial wilt and cassava from 
brown streak disease. 

GM varieties can  
save crops from plant 
disease and contribute 
to food security.  

GM varieties can save crops from plant 
disease and contribute to food security
The example below was produced to help users introduce concrete examples 
of the benefits of food biotechnologies in their country. It uses an example 
from Uganda showing how genetic modification techniques are being used 
to protect bananas from a disease named banana bacterial wilt (BBW) and 
cassava from cassava brown streak disease (CBSD). The country loses about 
USD 300 million annually in revenue due to BBW and about USD 24 million 
due to CBSD (NARO, 2019). This example can be tailored to the different 
country contexts by mentioning or illustrating the locally produced and/or 
consumed GM commodities, if applicable.
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Terminology 
Biosafety Set of measures or actions addressing the safely aspects related to the application 

of biotechnologies and to the release into the environment of transgenic plants 
and other organisms, particularly microorganisms, that could negatively affect 
plant genetic resources, plant, animal or human health, or the environment (FAO, 
2001).

Biotechnology Any technological application that uses biological systems, living organisms, or 
derivatives thereof, to make or modify products or processes for a specific use. In 
this document, the words “food biotechnology” are used when biotechnology is 
applied to make or modify foods for human consumption (FAO, 2001).

Conventional 
counterpart

A related organism/variety, its components and/or products for which there is 
experience of establishing safety based on common use as food (FAO and WHO, 
2009).

Deoxyribonucleic 
acid

Deoxyribonucleic acid (DNA) is a long chain polymer of deoxyribonucleotides. 
DNA constitutes the genetic material of most known organisms and organelles, 
and is usually in the form of a double helix, although some viral genomes consist 
of a single strand of DNA, and others of a single- or a double-stranded ribonucleic 
acid (RNA) (FAO, 2001).

Gene The unit of heredity transmitted from generation to generation during sexual 
or asexual reproduction. More generally, the term is used in relation to the 
transmission and inheritance of particular identifiable traits. The simplest gene 
consists of a segment of nucleic acid that encodes an individual protein or RNA 
(FAO, 2001).

Genome editing Techniques utilized by scientists to correct or to introduce specific mutations at 
a particular site (locus) within the DNA of an organism. The techniques used to 
accomplish these site-specific corrections or directed mutations (base substitution, 
addition or deletion) include living modified organism (LMO) genome editing and 
transcription activator-like effector nucleases (TALEN). The term gene editing may 
be used interchangeably (FAO, 2019).

Genetic 
modification

Altering the genetic material of cells or organisms with the intention of making 
them capable of producing new substances or performing new functions (FAO, 
2020a). The term genetic engineering may be used interchangeably.

Genetically 
modified food

Food produced for human consumption and derived from organisms whose 
genetic material (DNA) has been modified in a way that does not occur naturally, 
e.g. through introducing a gene from a different organism (FAO, 2020a).

Genetically 
modified 
organism

An organism that has been transformed by inserting one or more transgenes (FAO, 
2001).

Living modified 
organism

A living organism that possesses a novel combination of genetic material obtained 
through the use of modern biotechnology. It is a synonym of GMO, but is restricted 
to organisms that can endanger biological diversity (FAO, 2001). 

Modern 
biotechnology

Application of: i) In vitro nucleic acid techniques, including r-DNA and direct 
injection of nucleic acid into cells or organelles, or ii) fusion of cells beyond the 
taxonomic family that overcome natural physiological reproductive or recombinant 
barriers and that are not techniques used in traditional breeding and selection 
(FAO, 2001).
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