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Points of discussionPoints of discussion

• Food security issues in SE Asia• Food security issues in SE Asia
• TFP and productivity growth of rice sector in 

ThailandThailand
• Adoption and limitations of technology

Polic  to ards dissemination technolog• Policy towards dissemination technology



Self-Sufficiency in Agriculture
• Self-Sufficiency Ratio = 

production*100/(production+imports-exports)

often equated with national food security
indicates the extent to which a country relies on its 
own production resourcesp



lf ff dSelf-Sufficiency in Primary Ag Prod in 
Asian Developing EconomiesAsian Developing Economies

Source: Anderson and Strutt, 2012 based on data in Anderson and Valenzuela 2008 



Agricultural Self-Sufficiency Ratio (%)Agricultural Self Sufficiency Ratio (%)

Note: excludes other processed food products; 2030 core assumes the 2004 trade-related policies do not change.
TFP growth rate is set exogenously based on ADB projection ; ACI refers to ASEAN, China, and India
Source: Anderson and Strutt, 2012



Self-Sufficiency in Rice
• Self-sufficiency is largely determined by 

production per person
• Rice production per person is determined by rice 

area harvested per person and yield.
• On the supply side, agricultural production can be 

increased through technology i.e. irrigation, 
improved varieties, improved application of 
fertilizer, mechanization.
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Rice Area per Person  ASEAN CountriesRice Area per Person , ASEAN Countries

Source: Dawe, 2013



Induced Innovation and 
Technological Change
• A change in the relative prices of the factors is A change in the relative prices of the factors is 

itself a spur to invention, and to invention of a 
particular kind—directed to economizing the use p g
of a factor which has become relatively 
expensive.

• Rice importers: higher output prices, relative 
shortage of land (increasing relative ag land 

i )  h  i d d  i i ti  d d ti  price), has induced more irrigation and adoption 
of MV; thus higher rice yields than rice 
exportersexporters.



Rice Yield, ASEAN CountriesRice Yield, ASEAN Countries

Source: Dawe, 2013



Adoption of Modern Rice VarietiesAdoption of Modern Rice Varieties

Source: Dawe, 2013 based on IRRI raw data



Hybrid Rice Cultivation

Source: Spielman et al., 2012



Sources Rice Output Growth in Thailand (%) Sources Rice Output Growth in Thailand (%) 
Main Crop, 1995-2011

Factors contrib ting to TFP gro ths incl de Factors contributing to TFP growths include 
Research Budget allocated to Rice Department
Adoption of HYV and Irrigation (dry season)

Note: TFP1 refers to TFP growth of main rice; capital refers to agricultural credits
Source: Suphannachart, 2013

Adoption of HYV and Irrigation (dry season)



Technology: Discovery, Development, Delivery

Source: Spielman et al., 2012



Constraints to Adoption of Ag TechConstraints to Adoption of Ag Tech

• Relative advantage• Relative advantage
• Compatibility
• Complexity• Complexity
• Trialability

Ob bilit• Observability
• Farmers themselves: personality, needs, 

i ticommunication

Source: Rogers, 2003



Precision Agriculture
• Precision Agriculture: information-based 

management of agricultural production systems 
by apply the right treatment in the right place at 
the right time

• To use less fertilizer to lower-yielding and more 
to higher yield potential sitesg y p

• Yield increase depends on crop response to 
nutrient and soil type.yp

Source: Gebbers and Adamchuck, 2010



Precision Agriculture in Rice Precision Agriculture in Rice 
Production of Thailand

Estimated impacts
▫ Reduce chemical fertilizer, pesticides, seed ratep
▫ Increase yield
▫ Reduce nutrient leakage, soil degradationg , g

Source: Isvilanonda and Praneetvatakul , 2009; http://www.ssnm.info/



Precision Agriculture
• Evidences: energy saving, increase nitrogen-use 

efficiency (not necessarily lower application of N2), 
reduce nitrate leaching

• Not widely adopted: lack of info, agronomic services, 
d i hi h f lSSN recommendation, high cost of tools

• Economic impact: labor saving (GPS guidance), high 
i l imanagerial time

• Soybeans & Maize yield and soil mapping in Brazil
 tl  th  ti l f i more costly than conventional farming

 Higher yields and gross revenue



Technology choices of rice farmers
• Advantage in risk-prone area:
▫ Swarna-Sub1, flood tolerant rice
▫ Homcholasit Rice, flash-flood tolerant rice 

(Thammasri and Napasintuwong, 2013)
• Trade off between high-yielding and other traits
▫ Traits of hybrid rice in Thailand, valued byy , y

brown plant hoppers resistant, high yielding and 
height, respectively (Saelee and Napasintuwong, 
2012)



Technology Towards Food Security

• Certain technology may still be underinvestment 
by private sector by p ate secto  
▫ OPV rice varieties

• Balance between commodities of high surplus Balance between commodities of high surplus 
and high value crops 
▫ Vietnam and Thailand: less rice  more of high Vietnam and Thailand: less rice, more of high 

value crops



Summary

• Benefits and impacts of technology depends on 
appropriate usepp p

• Not all technology will give the same impacts to 
all environments

• Appropriate technology can be induced by 
economic motivation and also supply push esp. 
food security reason

• Public research investment still needed
l f h l di i i li ill• A lot of technology dissemination policy still 

limits to country boundary.


