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Farm Management Analysis of Innovative Technology on Large-Scale Upland Farming
— A Case Study of Family Farm Management in Town A, Tokachi District —
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Summary : The purpose of this study is to evaluate the introduction effects and expanding possibilities of innovative
technology on large-scale upland farming in town A, Tokachi district. In particular, a Linear Programming Model (LP)
was applied to evaluate the possibilities of enlarging farm size and increasing profitability through the introduction of
the innovative technology of sugar beet, potato and cabbage. Eight different Linear Programming Models with
different scenarios were formulated based on a statistic data of Hokkaido agricultural production technology system
(the 4th edition) and the provided data from the Agricultural Cooperative and farmers of town A, and NARO Hokkaido
Agricultural Research Center. Model A assumes that it is possible for a farmer to hire two temporary workers for
each working period. Model B assumes that it is possible for a farmer to hire two temporary workers and rent a land
from other farmers. Model C, Model D, Model E, Model F and Model G assumes the same conditions as Model B
except that it is possible for a farmer to introduce each innovative technology, such as innovative technology of sugar
beet, potato, cabbage, sugar beet with potato, all innovative technologies, in each model.

The results and outcomes of the model ran for eight case studies are as follows. First, it was showed that the
effectiveness of conventional cultivation had a limit, and in order to enhance the enlargement of farm size and income
the introduction of innovative technology was necessary. Second, introducing the innovative technology of sugar beet
could be very useful in labor-saving but it might not have a potential for high returns due to larger fixed investment
cost of new mechanical equipment. Third, the innovative technology of potato and cabbage are not only have a high
potential return but also have a positive effect on increasing farm size and profitability. Nevertheless, the innovative
technology of cabbage tends to have less positive effect on increasing farm size. Fourth, introducing the innovative
technology of sugar beet, potato and cabbage at the same time would be more effective than introducing individual
one. Fifth, increasing and stabilization of crop yield and profitability, reduction in fixed cost of new mechanical
equipment, support from contractor organization are conditions of the expansion of innovative technology.

Key Words : Large-Scale Upland Farming, Innovative Technology, Farm Management Analysis, Linear Programming
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