Thesis Title Optimization of Lowland Rice Production Under Risk in Phayao

Province
Author Ms. Wilawan Sittiboon
Degree Master of Science (Agriculture) Agricultural Systems

Thesis Advisory Committee

Assoc. Prof. Dr. Benchaphun Ekasingh Chairperson
Assist. Prof. Dr. Kamol Ngamsomsuke Member
ABSTRACT

The objectives of this study are: 1) to determine variation in yields, and prices
of different rice varieties in the past six years in the study area and 2) to obtain
optimal farm plans for rice production under risk using both market and government
support prices. Data used in the analysis were collected from time series secondary
data about rice production and prices and yield per rai of KDML105, RD15, and RD6
rice varieties from 2000-2005 and a filed survey in 2005/2006. Stratified random
sampling was adopted. MOTAD (Minimization of Total Absolute Deviation) linear
programming was employed in this study as the analytical tool to derive optimal farm

plans for rice of farmers using market and government support prices.

The optimal farm plan analyzed was farm-level models for small-scale
farmers. The study areas were rainfed lowlands and irrigated areas of Phayao
province. Farmers’ average farm size is 12 rai and 6 rai for rainfed and irrigated
areas respectively. The models put a constraint on farmers’ consumption of glutinous

rice such that production of rice for home consumption had to be at least 1,000 kg per



household per year. Optimal farm plans were tested with different levels of risk
aversion coefficient (0 — 2.5).

The solutions of this MOTAD model indicated that farmers will produce at
least 2 rai of RDG6 rice to enable them to have rice for consumption after that land will
be allocated for KDML105 and RD15 rice. Optimal farm plan under market price
recommended that risk neutral farmers should produce RD15 rice (9 rai of RD15 and
3 rai of RD6 in rainfed area while 4 rai of RD15 and 2 rai of RD6 in irrigated area).
KDML105 rice is more suitable for high risk averse farmers because gross margin
risk of KDML105 rice was the lowest (6 rai in rainfed area and 3 rai in irrigated
area). In rainfed area farmers should increase RD6 rice to 5 rai. Farmers with low
risk aversion (risk taking) should produce RD15 rice because gross margin of RD15

rice was high (10 rai in rainfed area and 4 rai in irrigated area).

Under government support price, optimal farm plan changed because price
changed. Farmers will increase KDML105 rice area and reduce RD15 rice area
compared with the optimal plan under market price. Risk neutral farmers should
grow 6 rai of KDML105 rice and 5 rai of RD6 rice in rainfed area and in irrigated
area 3 rai of KDML105 rice. For high risk averse farmers, they should grow more
diversified varieties of KDML105 and RD15 rice. In rainfed areas, they should have
2 rai of RD15 rice, 4 rai of KDML105 rice and 6 rai for RD6 rice while in irrigated
area 3 rai of RD15 rice, and 1 rai of KDML105 rice should be grown. Farmers with
low risk aversion should produce mainly KDML105 and RD6 rice (5 rai of
KDML105 rice and 7 rai of RD6 rice in rainfed area while in irrigated area 4 rai of
KDML105 rice should be cultivated).

In term of expected gross margin for the risk neutral farmers, the model under
government support price is higher than under market price while risks are lower.
Under government support price, expected gross margin was 1,450-1,500 baht/rai and
gross margin deviation was 280 and 250 baht/rai. Under market price, expected gross
margin was 1,360-1,400 baht/rai and gross margin deviation was 310 and 260

baht/rai in rainfed and irrigated area respectively.
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In contrary to common beliefs, this study shows that KDML105 rice is
suitable to risk averse farmers while RD15 rice is perhaps more suitable to risk taking
farmers. As for RD6 rice, they should grow it for household consumption. Farm
plans with more diversified crops are more suitable for risk aversion farmers. As
prices changed, the combinations of rice varieties will be changed. More land is
allocated to KDML 105 rice and less to RD15 rice.
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