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JOINT DETERMINATION OF DEMAND FOR INPUTS AND 
CHOICE OF RICE VARIETIES IN NORTHERN THAILAND 

 

Sanzidur Rahman 

Songsak Sriboonchittal 

ABSTRACT 

The paper explores the potential of Khao Dawk Mali expansion in Northern Thailand as well as presents 
estimation of demand for variable inputs and choice of rice varieties as jointly determined by the profit-
maximizing farmers. Results reveal that, Khao Dawk Mali provides economic advantage over glutinous 
varieties and can be conceived as a better alternative crop particularly in areas with inadequate irrigation and 
water control facilities. Consideration of the possibility of rice variety switching, that is, allowing the movement 
along a meta-production function, improved the elasticity estimates. A two-stage switching regression 
procedure which adjusts for selectivity bias is used to estimate the model. From the viewpoint of both cost-
effectiveness and distributional consideration, price policies for raising rice yields and farm income in 
Chiang Mai province should focus on rice prices and tractor power prices. 

1. INTRODUCTION 
 

Fierce competition in the already thin world rice market for low quality rice exports 
raised concerns on the future of rice production in Thailand for its increasing labor 
wages and production costs and its exporting competitors' lower cost of production. Past 
results revealed that Thailand enjoys stable earning and low competition in the high quality 
rice market. Khao Dawk Mali, a non-glutinous fragrant variety, considered as the top quality 
in Thailand can be conceived as an alternative crop to overcome the existing bottlenecks. 
Over the past decade (1980-1991), Khao Dawk Mali production grew at a remarkable rate of 
16.13 percent per year in twelve majorr growing areas concentrated in the northeast and 
northern regions of Thailand, while during the same period, the overall rice production grew 
only at the rate of 1.78 percent per year (Rahman, 1993). Also the export volume of Khao 
Dawk Mali increased almost sib folds from 148.5 thousand tons in 1988 to 823.1 
thousand tons in 1991. In the northern region, Khao Dawk Mali is grown as an 
alternative to high yielding glutinous rice varieties (mostly RD 6 and few RD 10) mainly 
used for consumption and also for domestic market. The modern rice varieties are, in 
general, fertilizer responsive varieties with high yields 
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at higher level of fertilization and irrigation, and are well suited under the bio-physical 
environment of northern Thailand. The national average yield of glutinous variety (RD 6) 
is 278 kg per rai and Khao Dawk Mali is 260 kg per rai for the wet season crop year 
1990/91 (DAE, 1991). However, its further intensification seems to be in contrast with 
the current government policy of reducing user of chemical fertilizer as well as scarce water 
for irrigation. Khao Dawk Mali, on the other hand, is less responsive to fertilizer with 
similar yield potential at low level of fertilization and is drought resistant. Khao Dawk 
Mali also fetches relatively higher and stable price as compared to the glutinous varieties. 
Therefore, decision criterion of farmers to choose between Khao Dawk Mali and the 
glutinous varieties lies in the priority attached to consumption and market. Moreover, 
various interlinked considerations mentioned above intensify the importance of choice or 
switching between varieties along with the input level adjustments in response to input and 
output price changes in order to maximize profit by farmers as evidenced in terms of 
increasing acreage and production of Khao Dawk Mali. As such, joint determination of 
farmers' responses to variable input and output price changes and rice variety choice at 
the farm-level would assist in exploring the potential of Khao Dawk Mali expansion as 
well as for predicting the impact of alternative policy instruments to assist the rice 
production sector. 

The paper is presented in six sections. After the introduction, section 2 deals with 
the study area covered for data collection followed by a detailed methodology of the 
study in section 3. Section 4 presents the criteria for decision making and choice of rice 
varieties. Results of input demand and output supply estimations have been presented in 
section 5 and conclusions based on the study are presented in the last section. 

2.  THE STUDY AREA 
Chiang Mai Valley which stretches over the large part of the provincial area is 

endowed with the favorable production environment for most of the economic crops and 
is a major supplier of various agricultural produce of the country. The main notable crops 
are, rice, soybean, onion, garlic, chilly, various vegetables, tobacco and seasonal fruits. 
Rice based cropping system is the mainstay of the farmers. Moreover, the growth of 
Khao Dawk Mali production in Chiang Mai province has been remarkable which steadily 
expanded from 36.4 thousand rai in 1980f81 to 98.8 thousand rai in 1987/88 but then 
recorded a decline in the subsequent years lowering to 85.7 thousand rai in 1990/91. On 
the contrary, the yield level boosted up from a mere 380 kg per rai in 1980/81 to 655 
kg per rai in 1990/91 (Rahman, 1993). Therefore, for the present study, Chiang Mai 
province was chosen to represent the resource rich northern region and to investigate the 
fluctuation in terms of planted area and production. 
 
       Plot-level crop production data for the wet season, crop year 1992, were collected from six 
districts (ampho) of Chaing Mai Province. The production environment of the study area 
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All the own-price elasticities are less than one (except labor price of glutinous variety) 
indicating an inelastic response of factor utilization. The finding are consistent with the 
estimates for Chiang Mai valley by Sriboonchitta (1983). 

 
Allowance for seed switching raises the total elasticities substantially (ranging from 16 

percent to 58 percent) indicating the supply of rice and demand for inputs become more elastic. 
The total elasticity of output supply rises from 0.28 to 0.45 (or increases by 58 percent). The 
total input demand for fertilizer, labor and tractor, increases by 16, 49 and 42 percent 
respectively (Table 5). 

 
All the three variable inputs are complements, rather than substitutes, as indicated by the 

negative cross-price elasticities between inputs. Complementarities in inputs for Thai 
agriculture, including rice, were also validated by Puapanichya and Panayotou (1985) and 
Adulavidhaya et al. (1979) and Sriboonchitta (1983). The fixed inputs appear to be important in 
influencing rice supply. Their influence, however, is not uniform, on labor, fertilizer and 
tractor power demand functions. The exogenous increases in land quantity and expansion in 
farm capital, will raise rice supply and demand for all variable inputs of production. The 
elasticities of output supply with respect to the value of fixed farm assets and land size were 
0.04 and 0.72, respectively. This indicates that one percent increase in the value of fixed farm 
assets would increase output supply by 0.04 percent, while a one percent increase in land size 
would increase output supply by 0.72 percent. 

5.3 Policy Analysis 
 

The ultimate purpose of this study is to identify cost-effective policy instruments for 
raising crop yields and income of the farm families which is also a central objective of the 
Thai agricultural policy. Fifteen policy alternatives are considered : four single instrument 
policies (fertilizer price, labor price, tractor power price and rice price); six two-instrument 
combinations; four three-instrument combinations; and, one four-intstruent combination. For 
analysis, we consider the effect of a 10 percent reduction in input prices (i.e., fertilizer, labor 
and machinery subsidies) and a 10 percent increase in rice prices (outpur subsidy) both 
individually and in combination. 

 
The procedure used to calculate the cost-effectiveness of the policy alternatives were 

adopted from Puapanichya and Panayotou (1985) : First, based on the elasticity estimates the 
percentage changes in input use and crop production as a result of these subsidies were 
calculated (Table 6). Second, using these percentages and the estimated input and production 
data of the sample (Table 7), the absolute changes in input use and crop production were 
calculated on a per rai basis (as a representative for Chiang Mai province as a whole) which 
were then converted to costs and value, respectively, using the corresponding post-subsidy 
prices. 
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subsidy per rai will give a net benefit of 315 per rai to the farmers and 68 baht per rai to 
the country with a rate of return of 27 percent. Input price subsidies, particularly fertilizer 
(which has been a common approach in the past plants), cannot be justified because of its 
negative oat impact on the economy as well as resultant negligible benefit to farmer. The 
reason could be attributed to persistent low fertilizer application rate (particularly in wet 
season rice) with consequent little response in yield resulting in an inelastic demand. 
Subsidizing labor price, on the other hand, might not be desirable since it will reduce the 
relative share of labor in the production economy thereby affecting distributive justice. 

For the combination policies, most cost-effective appears to be a combination of rice 
price and tractor power price subsidy. A total subsidy of 271 baht per rai would yield a 
net benefit of 341 baht per rai to farmer and 70 baht per rai to the country with a 26 
percent rate of return. As providing a complete set of policies is beyond the scope of this 
study, it seems that price polices for raising rice yields and farm incomes in Chaing Mai 
province should focus on rice price and tractor power prices. 

6. CONCLUSION 
The current results revealed that Khao Dawk Mali production demonstrated clear advantage 

over Glutinous varieties when economics of production is considered. The bio-physical 
environment in the study areas appeared to be suitable for growing either varieties, 
thereby, offering more flexibility in switching varieties for farmers. Therefore, in areas with 
inadequate irrigation and water control, expansion of Khao Dawk Mali can be considered 
because of its tolerance to drought conditions and relative economic advantage. 
 
      Based on the implications drawn from the economic analysis and farmers' preferences (in 
the probit model) and subject to the given condition of higher and more price certainty 
and favourable move towards increased consumption demand for high quality rice, it can 
be concluded that, Khao Dawk Mali offers a better alternative cash crop for the rice 
farmers in Chiang Mai province. However, a number of caveats are in order. Firstly, 
the disease susceptibility of Khao Dawk Mali should be given due consideration. Secondly, 
major concern lies in the acceptance of the quality standards of Khao Dawk Mali by the 
exporters. Finally, in order to balance between the consumption and higher income 
priorities, farmers could partly allocate their land to glutinous rice for consumption and 
partly to Khao Dawk Mali for the market. From the viewpoint of both the cost-effectivness 
and distributional considerations for the target beneficiaries, the rice farmers, it can be 
concluded that, price policies for raising rice yields and farm income in Chaing Mai province 
should focus on rice prices and tractor power prices. 
 
 
 
 
 
 
 
 
 
 



 



 


