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The majority of the countries of the world, especially developing countries, face en-
vironmental problems. Limitations of basic resources (water and soil) and population
growth have been the cause of these environmental problems that countries are con-
fronted with. Developing countries have numerous problems, including destruction of
forests, vegetable and animal species, and pollution of the environment. Damage to nat-
ural resources and the environment can influence the food-security situation. One of the
main millennium development goals (MDGs) is protection of the environment and peo-
ple’s health. This cannot obtained unless there is ensured food security. Food security
has been defined as a situation when all people, at all times, have physical and economic
access to sufficient, safe, and nutritious food needed to maintain a healthy and active
life. At the same time, with ensured food security, we can hope to protect the natural
resources and environment. The methodology used is descriptive–analytical, and its
main purpose is determining the importance and role of food-security solutions in the
reduction of environmental hazards and improvement of natural resources and the en-
vironmental situation in developing countries. Therefore, some of the most important
food-security solutions that can play an important role in this relation were discussed,
including conventional research-based technology, biotechnology, information and com-
munication technologies (ICTs), alternative energy sources, and food irradiation.
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Introduction

According to FAO, food security exists when
all people, at all times, have access to suffi-
cient, safe, and nutritious food to meet their
dietary needs and food preferences for an active
and healthy life. The USAID Food Aid and Food

Security Policy Paper, published in 1995, iden-
tified factors that affect the food security of
households and individuals, including chronic
poverty, rapid population growth, declining per
capita food output, poor infrastructure, eco-
logical constraints, limited access to land, in-
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appropriate policies, disease, poor water and
sanitation, inadequate nutritional knowledge,
and civil war and ethnic conflicts. Clarifying
the pathways through which these factors in-
fluence food-security status is critical to the de-
sign, monitoring, and evaluation of successful
interventions.

The complexity of food-security problems
requires consistent analysis of the mechanisms
that undermine specific populations’ food-
security status. Food security is the product of
many agriecological, socioeconomic, and bio-
logical factors.

This widely accepted definition points to the
following dimensions of food security:

• Food Availability. The availability of suf-
ficient quantities of food of appropriate
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quality, supplied through domestic produc-
tion or imports (including food aid).

• Food Accessibility. Access by individuals to
adequate resources (entitlements) for ac-
quiring appropriate food for a nutritious
diet. Entitlements are defined as the set
of all commodity bundles over which
a person can establish command given
the legal, political, economic, and so-
cial arrangements of the community in
which he or she lives (including traditional
rights such as access to common resour
ces).

• Food Utilization.Utilization of food through
adequate diet, clean water, sanitation,
and health care to reach a state of nu-
tritional well-being where all physiologi-
cal needs are met. This brings out the
importance of non-food inputs in food
security.1

Conventional Research-Based
Technology

The enormous success of the Green Rev-
olution in enhancing food supplies and food
security in the developing world is well known.
The development and promotion of modern,
high-yielding varieties of food was the most
important factor contributing to this success.
While new tools, technologies, and products
will come from rapid advances in molecular bi-
ology and genetic engineering, the science that
made the Green Revolution possible remains
important today and will continue to play a
crucial role in the future. Modern biotech-
nological tools will complement conventional
breeding approaches rather than substituting
for them. Crop improvement requires more
than genetic manipulation using conventional
breeding or molecular techniques; genetic-
resource management, agronomy, and crop-
management research will continue to play a
crucial role in enhancing and sustaining crop
productivity.2

Biotechnology

Developed-country consumers continue to
express skepticism toward transgenic foods.
This is partly because they have a wide range
of affordable foods from which to choose. They
therefore question the need to use new tech-
nologies to make incremental changes in their
foods without these changes offering tangible
benefits. In response, industry in the developed
countries is looking into ways of producing
foods that are relevant to the consumers. The
success of such investments is still in doubt, but
the concerns in developed countries evidently
stem from the view that meeting food-security
needs is no longer the concern of consumers.
Much of the consumer interest is shifting to
the quality of the food they consume and its
contributions to improved health. Responding
to these challenges requires investing in tech-
nologies that are appropriate to the needs of
low-income communities, which lie in diverse
ecological zones that are often far from major
markets. Genetic modification and the emerg-
ing techniques of genomics offer the possibil-
ity of designing farming systems that are re-
sponsive to local needs and reflect sustainability
requirements.

In other words, genetic modification and
genomics make it possible to design farming
systems that are decentralized and more pro-
ductive than existing methods. Efforts to redi-
rect biotechnology to address the needs of
low-income families in developing countries
should be placed in a large policy framework
that addresses other social issues. More impor-
tantly, such strategies should be part of poli-
cies designed to use science and technology
to achieve sustainable development goals that
embody ecological, social, and economic re-
quirements. In addition, biotechnology should
be considered one tool in a larger portfolio of
technological options, to be applied where it is
needed and where it offers the best available
option for solving specific problems. Another
potential area for biotechnology application is
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the development of livestock that is tolerant to
many tropical diseases. Modern methods, such
as genomics, could be applied in this area with-
out requiring transgenesis.3

Information and Communications
Technologies

Information and communication technolo-
gies (ICTs) capture, store, process, share, dis-
play, protect, and manage information. ICTs
can help the small farmer compete in this
global, information-driven marketplace by:

• Giving policymakers access to real-time
market information and best-practice in-
sights, and providing small farmers with
the latest information about public inter-
ventions in food and agricultural markets;

• Improving the profitability of business de-
cisions and the associated returns to labor
of small fishermen and farmers, traders,
and other small producers by providing
adequate, up-to-date information, for ex-
ample, on grain prices, possible supply
shocks, and new or improved production
techniques;

• Reducing private and public search and
transaction costs;

• Fostering diversification of the rural econ-
omy;

• Saving lives by mounting early-warning in-
formation systems and introducing Inter
net-based healthcare solutions and diag-
nostics;

• Using the Web to improve the education,
training, and income-earning potential of
the poor in developing countries.

The following policies have the potential to
bring the benefits of ICTs to smallholder agri-
culturalists:

• Create a congenial climate for high rates
of investment, including that by private en-
terprise, in telecommunications and the in-
formation infrastructure that provides ru-

ral public telephones, called public call offices

in some countries, and ICT-enabled com-
munications centers on the broadest basis;

• Invest in telecommunications companies
and Internet connectivity to the point of
making them economically viable com-
modities;

• Wire farmers into connectivity, archive in-
digenous knowledge related to farm exten-
sion, convert it into the local vernacular,
and populate an e-mail network with farm-
ers interested in receiving farm-extension
information online;

• Host regular updates of prices of bench-
mark farm commodities for key terminal
markets on government Web sites, and
make them available for downloading;

• Provide small farmers with leading-edge
computer hardware, enabling applications
that improve the productivity of the small-
holder agriculturalists and promote farm-
friendly Web content;

• Wire rural schools into the Internet, ex-
posing children to computerization to de-
mystify technology; make computer labs
in such schools into community learning
hubs where children learn computing dur-
ing regular hours and parents learn com-
puting after hours as continuing education
students.4

Alternative Energy Sources

Food security for a growing population can-
not be attained without the elimination of rural
poverty. Solving the energy problem of the rural
areas can be a major component of poverty alle-
viation and requires understanding the nature
of energy use, the available technology choices,
and fuel mix for these areas. Rural areas of
most developing countries rely predominantly
on biofuels, mainly fuel wood, for their fuel
needs. Biomass fuels—fuel wood, crop residues,
and animal dung—provide 85–90% of domes-
tic energy in rural areas and 75% of all ru-
ral energy. In the rural economy of India, for
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example, the domestic household sector is the
most prominent energy consumer, followed by
the agricultural sector. Inefficient biomass use
in traditional devices has serious environmen-
tal effects, locally and globally. The burning
of biomass fuels leads to high levels of indoor
air pollution that especially affect women and
children. Deforestation and a rapidly declining
resource base make provision of alternative en-
ergy to rural areas for ecological sustainability
a crucial prerequisite for food security.

Many rural communities consume little elec-
tricity, and extending electricity grids to meet
their energy needs may prove more costly
and take longer than harnessing new and re-
newable sources of energy—wind, solar, and
biomass—already available in these commu-
nitiesthrough renewable energy technologies
(RETs). The attractiveness of these sources lies
primarily in their abundance and ready access.
The RETs for exploiting these sources include
biogas plants, solar lanterns, solar home light-
ing systems, improved cook stoves, improved
kerosene lanterns, solar water pumping sys-
tems, solar water heating systems, and water
mills.

Alternative energy options enable local insti-
tutions to manage their own energy needs, and
thus provide rural development opportunities.
In addition, dissemination and popularization
of energy-efficient devices and alternatives to
conventional fuels can do the following:

• Provide Better Lighting. Better lighting en-
ables the poor to stretch their period of
economic activity; their children can help
them in daily chores and then study in the
evenings.

• Help the Environment. Efficient use of conven-
tional sources of energy or use of renew-
able energy helps save the environment
from further degradation and gives it an
opportunity to regenerate.

• Provide Sustainable Fuel Systems. Reforestation
and agriforestry, combined with the in-
troduction of energy-efficient devices, can

help create a sustainable fuel-use system
within the rural community and sustain
the ecological balance of a region.

• Benefit Women. Lowered dependency on fuel
wood and other household fuel sources re-
duces the drudgery of women by short-
ening or eliminating the distances they
travel for fuel collection. The improved
cook stove, for example, has been associ-
ated with an average annual net saving of
seven person-days of labor a year in India.

• Benefit Human Health. Use of improved cook
stoves and biogas plants, for example, helps
reduce or eliminate health problems, in-
cluding respiratory diseases and eye prob-
lems, associated with using conventional
cook stoves.5

Food Irradiation

Contaminated foods are one of the most
widespread health problems in the world and
are a major contributing factor to reduced
economic productivity in developing countries.
The illnesses contracted from contaminated
food are generally caused by microorganisms
such as bacteria, viruses, molds, and parasites,
and usually result in conditions such as di-
arrhea, gastrointestinal pain and discomfort,
vomiting, and headache. In the most serious
cases, they can result in death. Food irradia-
tion is a safe and cost-effective way of eliminat-
ing infectious contaminants in foods. Although
some developing countries are using this tech-
nology, misunderstandings about the risks and
benefits of irradiation are preventing it from
being used as widely as it should be in efforts
to provide a safe food supply in the developing
world. The magnitude of food-borne disease
episodes is such that few countries have the
ability to monitor their incidence. The Centers
for Disease Control and Prevention in Atlanta,
Georgia, estimates that the number of cases of
food-borne diseases in the United States is now
about 30% of the population per year; and the
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rate of food poisoning in developing countries
is likely to be considerably higher.

Ensuring the safety of foods requires pre-
venting contamination, which is not as easy
as it sounds. Almost all basic food materials
originate from an open or exposed environ-
ment. Grain, legumes, fruits, vegetables, meat
and dairy animals, poultry, and seafood are all
produced and harvested in a fully exposed en-
vironment or in production complexes that are
generally open to the ambient surroundings. As
a result, they are exposed to all the organisms,
harmful and otherwise, that naturally exist in
the environment.

Food irradiation is a physical process that
exposes foods to a highly penetrating form of
energy—gamma rays or high-energy electrons.
Gamma rays and high-energy electrons can
uniformly inactivate the DNA of unwanted mi-
croorganisms without changing the basic na-
ture of the treated food. Fresh irradiated foods
are virtually indistinguishable from fresh un-
treated foods, except for the label, and in many
cases, an improved appearance. The gamma
rays and electrons used in the process are sim-
ply energy, just as heat, light, or microwaves—
they are not particles and therefore leave no
residues. Food irradiation does not make foods
radioactive. Food irradiation is a safe process
that has been approved by all the international
and national health authorities and medical as-

sociations, and is highly recommended by pub-
lic health officials all over the world.6

Conflicts of Interest

The authors declare no conflicts of interest.

References

1. Food and Agriculture Organisation. 2006. Policy
brief, issue 2, Published by FAO’s Agriculture and De-
velopment Economics Division (ESA) with support
from the FAO Netherlands Partnership Programme
(FNPP) and the EC-FAO Food Security Programme.
Available online on: ftp://ftp.fao.org/es/ESA/
policybriefs/pb_02.pdf.

2. Pingali, P. 2001. Conventional research-based tech-
nology. In Appropriate Technology for Sustainable Food Se-

curity. International Food Policy Research Institute.
Washington, DC.

3. Juma, C. 2001. Modern biotechnology. In Appropri-

ate Technology for Sustainable Food Security. International
Food Policy Research Institute. Washington, DC.

4. Chowdhury, N. 2001. Information and communica-
tion technologies. In Appropriate Technology for Sustain-

able Food Security. International Food Policy Research
Institute. Washington, DC.

5. Pachauri, R.K. & P. Mehrotra. 2001. Alternative en-
ergy sources. In Appropriate Technology for Sustainable

Food Security. International Food Policy Research In-
stitute. Washington, DC.

6. Satin, M. 2001. Food irradiation. In Appropriate Tech-

nology for Sustainable Food Security. International Food
Policy Research Institute. Washington, DC.


