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Abstract

Farmers who produce crops in the uplands without irrigation facilities rely mostly on
rain, making them quite vulnerable to risks and uncertainty not only from natural conditions e.g.
climate, amount of rainfall, pest and diseases but also from output prices resulting from farm
output demand and supply. Agricultural planning which neglects considerations dealing with
risks and uncertainty in output and prices will not be appropriate and can lead to damages to
farmers, planners or overall economy.

This study has three objectives 1) to have knowledge on risks related to agriculture in the
study areas 2) to have knowledge on impact on farmers and their adaptive strategies given the
conditions of risks and 3) to have optimal farm plans for upland agriculture under risks.

75 households were surveyed using simple random sampling in Maetha district,
Lampang province. MOTAD (minimization of total absolute deviation) linear programming
models were used to find out the optimal farm plans under income risks in upland crop

production, by using data 2002 to 2006 crop year.



The study found out that important risks farmers identified were respectively droughts,
irregular rainfall, pest, disease, high costs of production, too much rain during planting or
harvesting and low output prices. Besides, lack of capital and debt problems were also important
as they would put constraints on farmers to either reduce planting areas or forcing them to sell
outputs too soon to repay debts.

It was found that sugarcane had the highest income risk with coefficient of variation of
20.0 percent compared to peanut and maize which had coefficient of variation of 18.9 percent and
16.7 percent respectively. In general, maize, peanut and sugarcane production in the uplands of
Lampang province posed high risks to farmers in terms of their income.

The analysis of MOTAD models yields several optimal farm plans according to value of
farmers’ risk aversion. Risk aversion values were tested from 0 to 2.5 and for each value there is
an optimal farm plan. When risk aversion took the value of 0 meaning that farmers had accepted
highest level of risk, the model recommended farmers to plant 4.5 rai of maize, 0.3 rai of peanut
and 4.2 rai of sugarcane, yielding an income of 9,153 baht. When the risk aversion value was
0.92, the model recommended farmers to plant 5.6 rai of maize and 2.9 rai of peanut with no
acreage for sugarcane. When risk aversion took the value of 1.45, the model recommended
farmers to plant 1.4 rai of maize and 4.3 rai of peanut. When risk aversion value was 2.06 (highly
risk averse), the model recommended farmers to plant only peanut (4.3 rai). Even though peanut
had higher coefficient of variation of income than maize, it had lower costs of production and at
high risk aversion level, the model recommended farmers to plant only peanut.

When the existing cropping pattern was compared to the optimal crop plan obtained from
the model, it was found that they aligned to the range of value of risk aversion of 0.11 - 0.92. This
indicated that farmers were not purely maximizing profits but also took into account risk factors

in their production plans and in fact, they were considered quite medium to high risk taking.



