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Résumé

The present report is on a time-study of the three element works of cutt-
ing, lopping and haulding bamboos carried out during the cutting work at the
village-owned bamboo forest at Kubara-mura, Kasuya-gun, Fukuoka Prefecture
in 4-days period from October 12, 1955.

The following points have been made clear as a result of the study.

1. Analyses of Element Time

The results of the time-study are summerized in Table 1, “ Element Time
Analyses”. The ratios of the net working hours and the allowed times to the
total work hours were 75 % and 25 % respectively. The ratio of time required
in the element works of cutting, lopping and haulding may differ by the condi-
tions of the stand, the properties of bamboos, the degree of cutting, etc., but
in a stand where cutting work is carried on by 20 %~60% selective cutting,
the ratio of the time required in the element works seems to be 2:2:1.

2. Factors Influencing Output

As the factors influencing the output, (1) the size (D.B.H.) and (2) the pr-
operties of bamboos, (3) the conditions of the stand, (4) the degree of cutting,
(5) the efficiency of the workers, etc. are considered in both the element wor-
ks of cutting and lopping. Among all, the three factors that are considered to
have the greatest influence are analyzed in the following.

(1) D.B.H. of Standing Bamboos i

As shown in Fig. 1, an upward curvilinear relation of the 1st order
or the 2nd order is seen, and b, and b: rejects the null hypothesis of b=0
and, together with the result of the test of the correlation coefficient, it
shows that the size has a strong influence on the output of the cutting

work.

(2) Working System

There appear differences in quantitative production by different work-
ing systems, and at the same time the working system causes differences
in the constitution of the stand, such as the properties ‘of standing bambo-
os, the conditions of the forest bed, the density of the standing bamboos,
etc., as can be expected as a matter of course. And these factors, the pro-
perties of standing bamboos, the conditions of the stand, etc. have direct
influence on the output of the cutting work, and the effects appear in a
composite form as the difference of the output. Therefore, the regression
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of the required time on the D.B.H. for different working systems was obt-
ained and there are quite significant differences among the adjusted means
of the required time for various working systems. .The working systems
are listed in the following in the order of the magnitudes of their adjust-

ed mean values.

1) In Cutting Operation

Sporadic cutting leaving both 1st and 2nd year bamboos (No. 4)
20 % selective cutting (No. 2)

40 % selective cutting (No. 3)

Clear cutting in strips (No. 5)

Intensive annual selective cutting (No. 1)

2) In Lopping Operation

Sporadic cutting leaving both 1st year and 2nd year bamboos (No. 4)
Clear cutting in strips (No. 5)

40 % selective cutting (No. 3)

20 % selective cutting (No. 2)

Intensive annual selective cutting (No. 1)

(3) Ability of Workers
The adjusted mean time required of each worker was compared and
significant differences among the mean values were observed. The workers

are arranged according to the order of the values as follows:

C
D~ B>A

The age, physique and years of experience of each worker were com-
pared. No marked tendency was seen as regards the age and physique,
but the years of experience seemed to affect the output strongly. The

Worker Years of years of experience of the workers were as shown in
Experience the table on the left. The order of outputs and that

A 10 of years of experience agreed with each other with

C 5 Workers A and D, but the order was reverse with
Workers B and C. This seems to be due to some fa-

B 4 ults or other in the effort or the health conditions of

D 1 Worker C. In view of the mean time required in wo-

rking, Workers A and B can be classed as the top
class workers, and it seems that 3 or 4 years experience makes a worker

an expert technically in this kind of work.

3. Preparation of Qutput Table and Its Review



93

Based on the above study, an output table was prepared. In the case of
the cutting operation, the time required in cutting one bamboo in each working
system and also the time required in cutting one SOKU of bamboos were exp-
ressed in the table. And in the lopping operation, the stands were classified
into two, the stand that had undergone an ordinary treatment and the one that
had undergone an expecially intensive annual selective cutting treatment, and
as in the case of the cutting operation, the time required in lopping the bran-
ches of one bamboo and that required in lopping the branches of one SOKU
of bamboos were expressed in the table.

The standard output computed from the above output table and the out-
put actually achieved were compared and the review was made as to whether
this output table could be used as a standard. The review was made with 12
cases of cutting operation and 14 cases of lopping operation. From these resul-
ts, the correlation coefficients between the standard output (output of work by
SOKU and sum of element time) and the actual output (output of work by
SOKU and sum of element time) are computed as 0.°57 and 0.992 with the
cutting operation and 0.885 and 0.915 with the lopping operation, and contrary
to the null hypothesis of the population correlation y=0, a close relationship
was observed. Further, it is made clear that this table can be used as the
standard output table, since bs%1 cannot be considered to hold, regarding the
regression of the actual number(output of work by SOKU and sum of element
time) on the standard number.

4. Change of Output due to Continued Working

The time required in treating (cutting and lopping) ten bamboos are shown
in the graph, Fig. IX. Since the diameter distribution and constitution of the
stands could not be controlled in this study, no definite tendency cannot be
given, but some idea of the output variation curve as shown by the labor
psychology may be obtained from the study.



