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ABSTRACT

The objectives of this study are: 1) to propose optimal crop production planning for
Chiang Mai Province under revenue risks and impact of Free Trade Agreement (Thailand-China)
on onion, garlic and shallot by expansion of potato production substitution; 2) to find optimal
agricultural planning for Chiang Mai Province under revenue risks and impact of Free Trade
Agreement (Thailand-China) on onion, garlic and shallot in long term; 3) to compare production
advantage of potato with onion, garlic and shallot under price and yield risks. Data used in the
analysis are collected from secondary data about crop production and time series data about price
and yield per rai of important economic crops of Chiang Mai Province from 1994/95 - 2003/04
crop year. Risk programming by MOTAD (Minimum of Total Absolute Deviations) model is
employed as the major analytical tools.

The study reveales that the optimum plans obtained from the risk programming of
MOTAD model are appropriate for Chiang Mai Province and seem to reflect the effect of revenue
risks faced by the farmers very well. For instance, if farmers are risk averse, the programming
solution recommended that more crop diversity with low revenue risk crop choices should be

included in the optimal plan. On the contrary, those risk takers are suggested to produce



high risk but high return crops according to the optimum plan. The optimal agricultural planning
for Chiang Mai Province under revenue risks and effect of Free Trade Agreement (Thailand-
China) on onion, garlic and shallot by expansion of potato as substitute crop under irrigated areas
indicate that expansion of potato production will be possible at risk averse coefficient (Q) from
0.08 onward. With Ol being 0.08, 32,540 rai of potato should be planted and production of onion,
garlic and shallot, should be reduced to 3,650 rai, 17,405 rai, 9,853 rai, respectively.

Under the assumptions that revenue risks and effect of Free Trade Agreement (Thailand-
China) continue until finally farmers cannot produce onion, garlic and shallot at all. The study
results indicate that expansion of potato production can start at risk averse coefficient (0l) equal to
0.0 where 116,410 rai of potato can be produced and at risk averse coefficient above 0.01 the
42,450 rai can be planted under the optimal plan. On comparative advantage potato is found to
have advantage over onion, garlic and shallot under price and yield risks. However, under yield
risks situation, potato will have comparative advantage over onion but comparative disadvantage
in the case of garlic and shallot.

The results of overall study provide policy implications that because farmers have
professional skill about production of onion, garlic and shallot, so in short term they should
produce onion, garlic and shallot at optimal levels corresponding to each risk averse coefficient
(0Ql) value from 0.00, 0.05, 0.08 to 0.12 which assure revenues above cash investments. In long
term, however farmers cannot produce the conventional crops due to the impact of FTA at all, they
should grow potato instead at varying extent depending on their risk taking behavior. Substitution
of production of onion, garlic and shallot by expansion of potato production should be done
carefully by taking into account yield risk due to climate or environment or new farming skill for

the optimal agricultural planning to become realistic.



