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Summary

A Study of Practical Farm-Management Analysis

Toshiyuki MIZOTA

The purpose of this paper is to try to improve farm management analysis from a practical viewpoint. I
defined the improvement process of farm management as follows: a manager sets up a tangible goal, extracts the
substantial problem of management, then builds a means-end chain, and gives weight depending on its
importance, and reaches to the goal by reviewing the concepts of "goal”, "objective”, and "means" of management.

From the above consideration I evaluated the "plan-do-see" cycle for farm management and pointed out that
“plan” is the most important process in the cycle and farm management is performed based on a plan and
evaluated by the objective. A manager recognizes the substantial problems of management, shapes these
problems into the objective, and builds a means-end chain that is considered as a plan. Therefore, to establish an
practical farm management analysis, information have to be offered in each stage of "(1) goal setting”, "(2)
extraction of substantial problems", “(3) means-end chain construction”, and "(4) weighting.”

Then I evaluated the previous studies from practical view point as follows. Although economic analyses or
business-diagnosis studies on farm management were good at extraction of substantial problems, those studies
were not good at the proposal of practical plans for problem solution. On the other hand, economic evaluation
studies on farm technology could make concrete restructuring plans, but those studies were not good at detecting
substantial problems. In this respect, many of previous studies had drawbacks somewhere in stages of (2)--(4)
nor successfully offered information to "goal setting".

Finally for practical farm management analyses, I proposed the measurement of farm management efficiency
with the concept of production frontier, which enables practitioners to draw up a concrete plan for improvement
by clarifying restriction against efficient management practice. I also proposed that simulation method by
mathematical programming is an effective measure to get rid of constraints on farm efficiency and to come up

with a plan for improvement.

Chapter 1 focused on the relationship between the size of paddy field and productive efficiency. To clarify the
most efficient size of paddy field which realizes the improvement of productivity, it is necessary to investigate
how the size of paddy work on productive efficiency. Therefore, in this chapter, I attempted to clarify the
mechanism how the enlargement of paddy size improves operational efficiency. For this purpose, I simulated
working efficiency based on time study, and made economic evaluation of every field lot. The results were as
follows.

1) The operational efficiency was simulated based on time study, the efficiency rapidly increases until the
field size reaches 1 ha in the case of sowing.; However, over 1 ha of field size, the efficiency hardly increases. On
the other hand, in the case of harvesting, the efficiency gradually increases even over 1 ha of the field size.

2) In terms of the economic evaluation, when the field size becomes larger than 1 ha, the only factor that
determines the size of field is operation hours of harvest. As a consequence, the operational efficiency increases
up to 2 ha along with a increase in income. However, 2 ha lot were only very slightly higher in terms of scale and
income compared with 1 ha lot: 4% increase in scale and 5% increase in income. Moreover, the operation of
soybean harvest which is the highest marginal value product takes more than one day in the case of 2 ha paddy,
which adds an extra cost. From these resulits, I concluded that the optimal field lot is 1 ha.

Chapter 2 focused on the issues of scale expansion and cost reduction of negi, i.e. Welsh onion, production by
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mechanization. This chapter contains two studies. The first study clarified the effect of mechanization of chemical
spraying and harvest work, and the second clarified the effect of mechanization of preparation work.

Since around 2000, competition in negi production became intense by sharp increase in import from China
which inevitably drives farmers to face cost reduction. To address this issue, the linear programming model was
made based on the farm survey in a negi producing area in the northeastern Chiba, and conducted an economic
evaluation on the effects of mechanization by testing variable the technical coefficients.

The results shows that introduction of a sprayer and a harvester enabled farmers to have only 10a expansion
and 8% of cost reduction, which were not large enough. This is because preparation time accounts for about 70%
of whole harvest and preparation time, so the mechanization only on the harvest process does not generate
enough labor saving effects. Consequently, the scale expansion and cost reduction will not be possible unless
preparation work is mechanized.

In the second part of the chapter, The effect of mechanization of preparation work was investigated. The
objectives are, first, to measure a mechanical capacity of the new full automatic negi trimming machine SK-004
which Chiba prefectural agriculture research center and dmr Ltd. jointly developed, and second, to evaluate an
economic feasibility for farm use. The following were the main findings: (1) An on-farm test of trimming
efficiency of the SK-004 was conducted at one negi farm in the northeastern Chiba. As a result, it trimmed 520
Welsh onions per hour. (2) A simulation analysis of introducing the machine to a typical negi farm (labor force
2.5 persons, upland field 1.5 ha, paddy field 3 ha) was applied. The optimum negi planted area was estimated as
1.58 ha, resulting the expected income of 7.07 million yen per year. Furthermore, by hiring three additional
employees, the optimum planted area could be expanded up to 2.37 ha with an income of 9.05 million yen and
(3) in order for the SK-004 to enhance its throughput capacity exceeding that of semiautomatic trimming

machine, a further modification enabling one-person operation is necessary.

In chapter 3, the tuber production technology in floriculture was evaluated, In the northern Chiba area, there
are floricultural farms which converted main crops into the sandersonia from the watermelon and the carrot.
Nevertheless, every farmer had to use imported tubers which were expensive. Due to this high cost nature, some
of those farmers incurred accumulated debts when the prices of cut-flowers dropped. To reduce the tuber cost,
although many farms came to produce the tubers, results in terms of management efficiency differed from one
farm to another. Then, I expressed the level of the cultivation technology of tuber production with the "tuber yield
rate" and "tuber-offsets yield rate”, the simulation by multi-stage linear programming was conducted along with
variable "yield rates". Results clearly showed that the level of the "tuber yield rate" created a large difference
among farms concerned in terms of management efficiency. Thus, it is crucial for those farmers who had the low
rate of tuber yield to improve their tuber cultivation technology. Consequently, it should be noted that the
technology improvement in tuber cultivation must be attained with the support of technical research and

extension services, which eventually enable farmers to produce own tuber by themselves.

In chapter 4, I discussed the business diagnosis from an approach of management efficiency. The primary
purpose of this chapter is to demonstrate a practical method of dairy farm business diagnosis. To achieve this, I
analyzed the farm management efficiency and the technical indexes of individual cow to find influential factors of
efficiency. The results are as follows:

1) I calculated both technical efficiency (TE) and allocative efficiency (AE) by using the frontier production
function which can be estimated by the Corrected Ordinary Least Squares. I have found that TE is widely
dispersed indicating that most farms are technically inefficient. In contrast, most farms are allocatively efficient
besides few exceptions. I have concluded that TE is more important factor than AE in order to increase net return
to land and labor.

2} T have also found that TE is greatly affected by the amount of labor input, the size of forage farm land,
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and the level of milk yield. I can say that improving these indexes will contribute to raise TE and increase net
return of each farm.

3) I have seen some differences in the direction of management improvements between the large-scale and
small-scale farms. In order to improve TE, both increasing the level of milk yield and increasing the size of forage
farm land are crucial factors in large-scale farms. On the other hand, it is more important for small-scale farms
to improve labor productivity than to improve other two factors mentioned in large-scale farms.

4) I have found that demonstrating prospective improvements by following our suggestions in each farm's
diagnosis will increase its effectiveness. For example, it is effective for the least technically efficient farm that [
specify suggestions of "decrease the number of incompetent cows" and "increase the level of milk yield" in its
diagnosis.

Chapter 5 focused on the business diagnosis of horticulture by the measurement of management efficiency.
The objective of this study is to clarify what conditions are necessary to diffuse the practice of diagnosis of farm
management focusing on horticulture. For the purpose, I reviewed studies on managerial diagnosis on farm
management, and found the following points. (1) Although many diagnostic methods have been developed, only a
few methods are practically used on farm level. (2) Many business diagnoses currently performed have some
drawbacks, such as inappropriately defined standards and focused problems. (3) It is difficult to perform
effective diagnosis with Method of Direct Comparison for horticultural farms.

In order to use farm business diagnosis by which these problems were corrected effectively in horticultural
farms, I proposed a diagnosis method using Data Envelopment Analysis (DEA) with two case studies. The first
case enables cooperatively researchers and the extensionists solve problems, and the second case clarified the
method of the practical improvement in farm management.

To summarize, more practical farm management analysis can be attained by using those methods of the
measurement of management efficiency and simulation of mathematical programming to overcome constraints
and make realistic plans for the improvement of farm efficiency.
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