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SUMMARY

The World Summit on the Information Society set forth aowisof the future information society an
recognized the contribution that information and commativas technology (ICT), including space-bas
technology, can make to the promotion of food security arsthisiable agriculture. Indeed, with mode
agriculture rapidly moving away from artisanal, labourssiee traditional practices and towards informati
intensive models, access to information and modern coneationis technologies has become a necessit
farmers, especially in the developing countries of the Rsieific region.

In the present document, the potential benefits and oppiesiof such technologies are discussed in
context of food security and sustainable agriculture in AsiatledPacific. ICT can be applied in the areas
agricultural policy, resource management, marketinggreskon and disaster risk reduction to help count
increase production and reduce threats. It has alreadyibsteumental in the development of many cultti
edge applications, such as farm automation, precisionirfgrend bioinformatics. In short, ICT has a cen
role to play in modern agriculture and the maintenance afwdtyral sustainability and food security.
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I ntroduction
A. Background
1. The Asia-Pacific region faces various challengesé@eting target 1 of the first Millennium

Development Goal: to halve, between 1990 and 20fEbnumber of people suffering from hunger.
Agricultural sustainability and food security coldd threatened by low yields, poor management of
land and water resources, and under-educated laftwy are also easily disrupted by major
disasters, such as droughts, floods, earthquakéslamuslides. Information and communications
technology (ICT) can be applied in the areas of resource managememketing, extension and

disaster risk reduction to help countries incrdasd production and reduce threats.

2. In recognition of the importance of these issuésg, World Summit on the Information
Society in 2003 highlighted the application of I@iTagricultural development as a priority. In antio
line C7 in the Geneva Plan of Actiérthe Summit addressed e-agriculture, and noted“phddic-
private partnerships should seek to maximize tleeafidCTs as an instrument to improve production
(quantity and quality),” as part of an overall aitjee to support sustainable development in a numbe

of fields.

3. It is clear that ICT applications are of vital inmpnce for sustainable agricultural
development in the ESCAP region, where agricultxggresents a high proportion of the gross
domestic product in most countries and percentafjegyricultural populations are high. The Asia-
Pacific region is growing rapidly in terms of botigonomic development and population, creating
enormous pressures on land and water resourcegetheapita ownership ratio of land and water
resources has been dropping. The region’s populatmod at 3.2 billion in 1990, and reached about
4 billion in 2006° Meanwhile, industrial development has steadilyreached on arable land. ICT
applications that facilitate the rational use oftunal resources could have a major impact on

agricultural sustainability.

4, Countries in the ESCAP region have proven willingatiapt to new farming technologies.
They have participated in global programmes, suchiicGe genome mapping and sequencing, that
promote a bioinformatics approach to agricultuelelopment. Many countries have also introduced
precision farming and farm automation, practicest thnay revolutionize agriculture. In order to
ensure the broadest impact on agricultural sudiditya there must be follow-up on and adoption of

technological advances, with corresponding effartsring such knowledge to farmers.

5. The ESCAP region is one of the most disaster-pregmns in the world, and agriculture is

perhaps the most vulnerable of all sectors. Fomgika, Cyclone Nargis caused huge losses in

! The term “information and communications technglogs used in the present document, should berstuel to
include space-based technology, as appropriate.

2 See A/C.2/59/3, annex, section B, para. 21.
3 tatistical Yearbook for Asia and the Pacific 2007 (United Nations publication, Sales No. B.08.I1)F.1
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Myanmar—an estimated 2.4 million people were affdctwith 130,000 people reported dead or
missing and over 600,000 hectares of agricultumadi Iflooded. In view of the special importance of
the role ICT can play in disaster risk reductioartigularly in regard to protecting agriculturejsth
issue will be dealt with under item 5 of the prasisal agenda(see E/ESCAP/CICT/2).

6. In short, ICT has a central role to play in modegriculture and the maintenance of
agricultural sustainability and food security. Hawwe for the developing countries of the region,
there are several obstacles. The most common nohelles that access to telephone and electricity
networks in rural and remote areas is limited;defdres that offer broader ICT services are still
scarce because of the disproportionately high inweist and operating costs required. Shortcomings
at local levels are where the digital divide becemeost obvious. Innovative ways of combining
modern technologies, such as agricultural inforamaiystems, with traditional technologies, such as
radio broadcasting, should be considered when atiafu ICT development options. Furthermore,
funding from donors, Governments and rural comnmesitould be used to connect users who are

otherwise overlooked by service providers on theshaf profitability.

7. In preparing the present document, the secretaamtaken into account the theme topic for

the sixty-fifth session of the Commission: susthlaagriculture and food security.
B. Structureof thereport

8. The present document contains three sections iiti@ido the introduction. In section I,
opportunities for ICT in promoting food securityeddentified. Topics discussed include: (a) ICTaas
main driver in modern agriculture, within the codte of agricultural production, nutrition, the
marketing and distribution of agriculture produeed food security mapping and profiling; (b) the
role of ICT-enabled technology, including biotecluyy, in increasing farm yields and improving the
nutrient content of food; and (c) the monitoringldarecasting of climate, weather and crops. Sectio
Il contains a description of the benefits of pulgitvate partnerships as well as partnerships among
United Nations agencies on e-agriculture initiagiveinally, themes highlighted in section 11l ing&u

(a) the identification of emerging priorities inrres of Government and other stakeholder actions on
various fronts, and (b) the catalytic role envishder ESCAP in applying ICT to promote food

security and sustainable agriculture in the AsieHfRaregion.

9. Mention of firm names, commercial products and Betechnologies does not imply the

endorsement of the United Nations.

4 United Nations, “Myanmar Cyclone Nargis”, OCHA @ition Report No. 35, Office for the Coordinatiofi o
Humanitarian Affairs, 26 June 2008. Accessed fromwreliefweb.int/rw/RWFiles2008.nsf/FilesByRWDocldifiilename/
EDIS-7FY SXY-full_report.pdf/$File/full_report.pdfro2 July 2008.

5 E/ESCAP/CICT/L.1.
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I. OPPORTUNITIESFOR USING ICT TO PROMOTE FOOD SECURITY
A. ICT and modern agricultural technologies

10. ICT is a major driver of technological advancemantagriculture, as evidenced in such
fields as bioinformatics, farm automation and pseei farming. Other advanced studies, including
explorations of genetic engineering and space peackssing, rely heavily on ICT. In the ESCAP
region, developed countries, such as Australiaadapew Zealand and the Republic of Korea, as
well as developing countries, such as China, Indiiaysia and some of the Central Asian countries,

have been experimenting with these new technologies

11. Bioinformatics is the field of science that comldnaformation technology and computer
science with biology. The initial focus of bioinfoatics was the creation and maintenance of a
database to store biological information. The fib&s since evolved to encompass other key areas,
such as the analysis and interpretation of varitymes of biological data, including genome
sequencing.In 2005, a rice cultivar became the first commadtgiimportant plant to have its genome
fully mapped. This is particularly important becausce is a staple food for much of the world’s
population. The rice sequence can be used to lggates, with a view to improving yields and

making rice more nutritious.

12. Precision farming, or precision agriculture, iahnique that uses technology to collect and
analyse data for the assessment of variations ilnosaclimate conditions, in order to guide the
application of the right agricultural practices,tire right place, in the right way, at the rigmei. It
relies greatly on new technologies, including theb@l Positioning System, sensors, satellite oiaaer
images, and information management tools, to coligrmation on such variables as optimum
sowing density, fertilizers and other input needis information is then used to apply flexible

practices to a crop.

13. Farm automationnvolves the use of control systems, such as coenputo derive higher
yields with more predictable results through famnprocesses that are more efficient, less labour-

intensive and less time-consuming.

14. In addition to the above applications, the agtical community has embarked on

experimental studies, which include genetic engingeand a space seed programme.

15. In space seed programmes, now mainly in the testentthe agricultural community works
with satellite companies to send plant seeds iptee, the seeds are then returned to Earth. Chinese
researchers have reported sowing over 600,000 resctaf land with space-exposed seeds.

Reportedly, trees grown from such seeds produce ifinoit, which is also reported to taste sweeter,

® The genome is all the hereditary information emcbih the DNA of an organism. Genome sequencirsypsocess
that identifies the order of the structural unitshe DNA (adenine, guanine, cytosine and thymine).

" International Rice Genome Sequencing Project, ‘Tiap-based sequence of the rice genometyre, vol. 436, No.
7052, pp. 793-800.
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have more vitamins, be more resistant to diseadehane a longer shelf life. Rice, cotton, oil seeds
and vegetables have also been sent into space.Mdowbe scientific community has not reached a
conclusion on the benefits of the space seeds. Sdmdave experimented on seeds in space say the

benefits do not justify the cobt.

16. Biotechnology offers considerable potential asrestriment for achieving food security and
sustainable agriculture. It uses advanced plaredimg techniques, including genetic modification
and manipulation, to directly modify the structumad characteristics of genes, with a view to

introducing beneficial traits to crops grown footband fibre.

17. Biotechnologyhas been used to improve crop technology. Severahwrcially important
species of plants have been modified to incorpotedasgenic traits that provide tolerance to
herbicide, viruses or fungi; insect resistanceguality improvements. Important crops that havenbee
modified genetically include maize, soybean, cqtttomato, potato, alfalfa, petunia, rapeseed,
mustard, rice, wheat, beet, barley, chickpea, ogdblaad tobacco. There is considerable potential for
genetic engineering to contribute to improved y8elmhd reduced risks in developing countries,

provided that it focuses on the needs of poor fasraad consumers in those countfies.

18. The application of biotechnology in developing coigs of the Asia-Pacific region could
reduce the need for inputs and increase efficiefidégput use. This could lead to the development of
crops that use water more efficiently, fix nitrogeom the air, extract phosphate from the soil more

effectively, and resist pests without the use oiftlsgtic pesticides.

19. Biotechnology, nonetheless, must be viewed as qu& element in a comprehensive
sustainable agriculture and food security stratiegysed on broad-based agricultural growth, not a
technological quick fix for region-wide hunger. Ewgrmore, many Governments have restricted the
field applications of gene-altering technologies\eTongoing debate on biotechnology calls for
national, regional and international managementsomes. Such measures may include laws and
institutions that deal with ways of maximizing timepacts of biotechnology, while reducing its risks.
This would entail capacity-building in researchtemmational partnerships, enterprise development,
and community participation in technology developindt would also include the formation of
institutions and laws that ensure that biotechnpl@search and commercialization are undertaken
according to specific safety protocols, and tak® iaccount intellectual property rights and the
preservation of biodiversity. These measures weoeddire close cooperation between a wide range of
actors and cannot be reduced to simplistic pubiicafe partnerships. Many of these institutional
arrangements would depend on the nature of thexddmtpy and local ecological conditions, as well

as the political cultures at the national level.

8 Kelly Young, “Space seed idea falls on stony grufNew Scientist Space, 6 June 2005 (available http://space.
newscientist.com/article/dn7472).

® Centre for Alleviation of Poverty through Second@rops Development in Asia and the Pacific, “Bafteology and
Farm Yields”, CAPSA Flash, vol. 6, No. 2.
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B. Conventional applicationsof ICT in agriculture

20. In most countries of the ESCAP region, due to varitimitations, ICT applications in
agriculture are confined to the more conventiorsdsu However, with agriculture rapidly moving
away from artisanal, labour-intensive, traditiopedctices and towards information-intensive models,
access to ICT and other technologies has becomeceassity for farmers, including those in
developing countries of the Asia-Pacific regionTI€an play a key role in achieving much-needed
improvements in regional agriculture productiviggriculture planning and practices and food

distribution, as well as in the area of informat@nweather impacts and disasters.

21. Empirical evidence suggests that, in the area n€@agural production, prices of inputs such
as seeds, fertilizers and pesticides are the nresjuéntly telecommunicated information. The
telephone (mobile or fixed-line) is the communicas technology most commonly used by farmers
in the Asia-Pacific region. The use of other ICDwaild also contribute significantly to agricultural

productivity.
1. Nutrition

22. The most important ICT applications for addressim@lnutrition relate to educating
personnel and enabling efficient networking. Th@d~@and Agriculture Organization of the United
Nations (FAO), for instance, provides online tragnimaterials on many nutrition-related topics.
Monitoring nutrition status-and reacting to large-scale threais an area of assessment and
analysis that relies heavily on ICTs. Food insdguand vulnerability information and mapping
systems are increasingly being implemented to dsieeranalyse and disseminate profiles of food

insecure and malnourished groups: who they arerenthey are located, and why they are at risk.
2. Marketing and distribution of agricultural produce

23. The link between food security, markets and ICT @yeious when it comes to integrating
farmers into national, regional and internatiomatle systems. ICT improves the ability to search fo
information and increase the quantity and qualifyirdormation available, ultimately reducing
uncertainty and enhancing market participation (Bpx Answers to questions such as: “How do
buyers and sellers find each other, and what peesbe achieved?” and “Is it better to store the
produce or sell it immediately?” open opportunit@spport the functioning of markets, and hence the
availability of food, and increase income. Positedernalities affect all aspects of development,
ranging from better education opportunities andeo¥ertility rates to increased productivity, which
eventually feed back to food security.

24, On that basis, it is not surprising that most eéffdo make ICT available to farmers have
sought to improve the availability and quality effdrmation either indirectly through producer
associations, extension workers, among others,irectly through broadcast radio information,

mobile phone messaging and community e-centres Zpokor the most part, small farmers do not
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use ICT to market products beyond local and rediomarkets. Instead, there are nationally and
globally active organizations that aim at mobilgiamall-holders to join a programme and market
their produce. Such programmes use ICT to prowagall coordination, transfer knowledge, arrange

transportation and exchange market information.

Box 1
Agmarknet: an agricultural marketing information system

In India, almost all the states and union terré@smprovide producers, traders, consumers|and
other market users with some form of market infdioma However, the information is collected and
disseminated through conventional methods whichcearse inordinate communications delays, thus
adversely affecting the economic interests of affgécarget groups. In order to provide an effective
information exchange on market price, the Dire¢toaf Marketing and Inspection, Department| of
Agriculture & Cooperation, Ministry of Agricultureand the Agricultural Informatics Division,
National Informatics Centre, Ministry of Communiceais & Information Technology, collaborated [to
create the Agricultural Marketing Information NetkoThe project aims at establishing an efficient
nationwide system for the collection and dissenmmadf market information, and computerizing data

on market fees, market charges, storage and médessportation.

Source: The Agricultural Marketing Information Network wsite (www.agmarknet.nic.in).

Box 2
Community e-centresto improve agricultural productivity

Rural access to ICT through community e-centres lsanused to improve agricultural
productivity by connecting the rural poor to direnairkets, and by giving them ready access to

information on the prices of inputs and productstt& information would also give farmers a sense
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