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A Labor-Time Study and Cost Analysis of Tea Cultivation
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This study is aimed at saving labor and reducing costs for tea produc-
tion in Taiwan. All data are from the survey of tea production costs in §
the towns of Lu-Ku and Ming-Chien, conducted by the first author from
July 1985 through June 1986.

The farming operations investigated in this study include fertilizing,
pest control, cuitivation and weed control, mulching, pruning, irrigation,
harvesting, and transportation. Total tea production costs for conducting
the above operations is around NT$458,000 (US$12,100)/ha in Lu-Ku
and NT$291,000 (US$7,660)/ha in Ming-Chien; while total labor hours
required (except for irrigation and transportation) is about 3,440 h/ha
in Lu-Ku and 1,280 h/ha in Ming-Chien. The difference in those two
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regions is mainly due to the fact that hand-picking of tea is popular in
Lu-Ku for the’purpose of maintaining tea quality, while mechanical
harvesting is common in Ming-Chien. Hand-picking needs more labor
and increases costs, too.

From this study, we can see where the costs or labor may be re-
duced. The problem is how to save labor and reduce costs for tea
production while still assuring the same quality. Therefore, further
studies should be conducted by using a systems approach to analyze
the status of mechanized tea cultivation everywhere in Taiwan; then,
find out optimal ways to reach the goals of saving labor and reducing

costs.
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INTRODUCTION

Drinking tea is as popular in Taiwan as
drinking coffee is in western, countries.
The harvested acreage of tea in Taiwan is
around 25,000 ha annually for last decade.
In 1986, main producing areas are in the
following counties: Hsinchu (7650 ha),
Taipei (6100 ha), Nantou (4370 ha),
Taoyuan (3130 ha), and Miaoli (2550 ha).
Most high-quality tea is raised in Nantou
county. Therefore, survey results from
part of Nantou county is used for analyses
of labor requirements and production
costs in tea cultivation as a starting point
for this kind of study. The survey was
conducted by the first author from July
1985 through June 1986.

SURVEY

The survey of tea production con-
ducted in Nantou county covered two
townships, namely Lu-Ku apd Ming-Chien.
High grade tea is produced in Lu-Ku. So,

‘hand-picking of tea leaves is a common

harvesting practice in that area for main-
taining better, more uniform tea quality.
The background information, such as
total tea harvested acreage, survey acreage
and farm households, is shown in Table 1.
Table 2 shows the average statistics of tea
trees obtained in the survey.

Table 1. Background information

Acreage (ha) No. of farm

Location
The objectives of this study are: Total Surveyed household surveyed
1. To save labor in the cultivation of
s and ve fabor i the cultivatl LuKu 1412 42,0 60
€a, an _ Ming-Chien 1237 39.1 30
2. To reduce costs for tea production.
Table 2. Statistics of tea trees
Row Plant Plant Canopy Mis-
Age space space height width planted
Location (yn) (cm) (cm) (cm) (cm) (%)
LuKu 5.5 135 54.9 593 71.0 3.8
Ming-Chien 6.0 152 50.1 46.1 74.5 1.5
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The most popular variety of tea grown
in the surveyed area is Chin-Hsin Oo-Long.
Next are Wu-Yi and TTES No. 12 & 13
Tea.

Tea field practices investigated in this
study include: fertilizing, pest control,
cultivation and weed control, mulching,
pruning, irrigation, harvesting and trans-
porting. The results obtained are pre-
sented and discussed in the following sec-
tions.

RESULTS

In the fertilizing operations, both
chemical and organic fertilizer are used
and broadcasted by hand or mechanical
devices. Total fertilizing expenses for
both areas are shown in Table 3.

Table 4 shows pest-control expenses
for both regions. The frequency of
pesticide applications is around once a
month, mainly for control of insects,
mites and fungi.

For inter-cultivation and weed con-
trol, there are several different methods
used in both regions. In regard to weed-
ing and applying herbicide, using mowers
or manual operations are commonly
adopted. For inter-cultivation, a cultiva-
tor or subsoiler is used. Their total ex-
penses are shown in Table 5.

Table 6 shows mulching expenses.
Mulching materials such as peanut shells,
rice straw, rice husk, wood chips, bagasse,
etc. are applied to the field for covering
of surface soil.

Table 3. Annual fertilizing expenses

Labor Labor Fertilizer Total

hours wages costs expenses
Location (h/ha) (NT$/ha) (NT$/ha) (NT$/ha)
LuKu 244 24,000 85,000 109,000
Ming-Chien 204 13,400 76,500 89,900

Table 4. Annual pest-control expenses

Labor Labor Pesticide Total

hours wages costs expenses
Location (h/ha) (NT$/ha) (NT$/ha) (NT$/ha)
Lu-Ku 362 33,900 21,500 55,400
Ming-Chien 257 19,600 20,300 39,900
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Table 5. Annual cultivation and weed control expenses

Labor Labor Herbicide Total

hours wages costs expenses
Location (h/ha) (NT$/ha) (NT$/ha) (NT$/ha)
Lu-Ku 612 35,500 6,900 42,400
Ming-Chien 465 24,900 1,500 26,400

Table 6. Annual mulching expenses

Labor Labor Material Total

hours wages costs expenses
Location (h/ha) (NT$/ha) (NT$/ha) (NT$/ha)
Lu-Ku 88 4,600 20,600 25,200
Ming-Chien 89 4,000 31,300 35,300

The pruning operations are usually
divided into 3 categories, namely shallow-,
medium- and deep-cutting of tea twigs or
branches. Normally, this operation is
applied after harvesting of winter tea for
shallow- or medium-cutting or after har-
vesting of spring tea for deep-cutting.
Two-man operated tea pruning machines
are used mostly in Ming-Chien; while one-
man operated ones are popular in Lu-Ku.
Total pruning expenses are shown in
Table 7.

Table 8 shows the irrigation expenses.
Sprinkler system and ditch-flooded irriga-
tion are two common practices applied
in the surveyed areas for maintaining
enough water supply to tea trees.

In Lu-Ku, tea is harvested mainly by
hand five times a year, namely in spring,

summer, late summer, fall and winter. It
is harvested mainly by machine 6 times a
year in Ming-Chien with one more time
in late fall. The annual harvesting labor
expenses is shown in Table 9. Table 10
shows the transporting expenses of
harvested tea leaves to tea processing sites
or factories.

In the previously mentioned expenses,
machinery-related expenses are not
covered in all operations except irrigation
and. transporting ones. Agricultural ma-
chinery used for conducting tea culti-
vating operations include: sprayer, cultiva-
tor, pruning machine, tea harvester,
mower and transporting vehicle. Annual-
ly, their total expenses including deprecia-
tion, maintenance and repair, and fuel &
oil are shown in Table 11.



Table 7. Annual pruning expenses

Labor Labor

hours wages
Location (h/ha) (NT$/ha)
Lu-Ku 56 5,650
Ming-Chien 46 4,140

Table 8. Annual irrigation expenses

Irrigation expenses

Location. (NT$/ha)
Lu-Ku 13,100
Ming-Chien 19,600

Table 9. Annual harvesting expenses

Labor Labor

hours wages
Location (h/ha) (NT$/ha)
Lu-Ku 2080 173,000
Ming-Chien 220 40,400

Table 10. Annual tea-leaf transporting

expenses

Transporting expenses

Location (NT$/ha)
LuKu 13,500
Ming-Chien 6,200

Table 11. Annual machinery related

exXpenses
Machinery expenses*

Location (NT$/ha)
Lu-Ku 21,100
Ming-Chien 29,600

* incl. depreciation, maintenance and fuel &

oil.

DISCUSSIONS

In Lu-Ku, total annual labor hours of
3440 h/ha as shown in Table 12 is required
to conduct the following field practices:
harvesting (60.5%), cultivation and weed
control (17.8%), pest-control (10.5%),
fertilizing (7.1%), mulching (2.6%) and
pruning (1.6%). From this, we can see
that the harvesting operation consumes
most of the labor hours (more than 60%).
If we want to save labor, we definitely
should/can do something in this part.
However, as far as the tea quality is con-
cerned, it seems that we cannot do too
much about it. The reason is that the
human sense for judging the right time
for harvesting of good tea leaves can not
yet be replaced by machines. So, for
saving labor, we have to deal with the
other three operations of cultivation and
weed control, pest control and fertilizing
to see if high-efficiency machinery can be
used. Further studies should be done to
investigate how many types of machines

‘are popularly used for eachoperation in

Taiwan. Then optimal utilization of these
machines can be derived by using a sys-
tems approach.

In Ming-Chien, 1280 h/ha is required
to conduct those operations as shown in
Table 12. It is only about one-third of
that in Lu-Ku, mainly because tea har-
vesting practices are done by machines
in Ming-Chien. As for saving labor, the
situation in this area is more or less the
same as that in Lu-Ku

Annual tea production costs per
hectare are NT$458,000 (US$12,100)/ha
in Lu-Ku and NT$291,000 (US$7,660)/
ha in Ming-Chien as shown in Table 13.
Both are very high compared with those
of other field crops in Taiwan. However,
tea farmers still can make better profit
from it than other farmers.
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For reducing costs, we should find
ways to improve fertilizing and pest-con-
trol practices in Lu-Ku; the same things
should be done in Ming-Chien, along with
the improvement of machine-
harvesting operations by using higher
efficiency, lower cost tea harvesters, if
possible.

Table 12." Annual labor required for tea

production
Lu-Ku Ming-Chien

Operations h/ha (%) h/ha (%)
Fertilizing 244( 7.1)  204(15.9)
Pest-control 362 (10.5) 257 (20.1)
Cultivation and

weed control 612 (17.8) 465 (36.3)
Mulching 88 ( 2.6) 89 ( 7.0)
Pruning 56( 1.6) 46 ( 3.6)
Harvesting 2,080 (60.5) 220(17.2)
Total 3,440 1,280

Table 13. Annual production costs of tea

LuKu Ming-Chien
Operations NT$/ha (%) NT$/ha (%)
fertilzing 10,900 (23.8) 89,900 (30.9)

Pest-control
Cultivation and

55,400 (12.1) 39,900 (13.7)

weed control 42,400 ( 9.3) 26,400( 9.1)
Mulching 25.200( 5.5) 35300 (12.1)
Pruning 5650( 12) 4.140( 14)
Irrigation 13,100( 29) 19,600( 6.7)
Harvesting 173,000 (37.8) 40,400(13.9)
Transporting 13,500( 29) 6,200( 2.1)
Machinery 21,100 ( 4.6) 29,600 (10.2)
Total 458,000 291,000

Note: 38 NT$ =1 USS$, in 1986;
28 NT$ =1 US$, in 1988.
CONCLUSIONS AND SUGGESTION

It is concluded that more studies
shuld be done for saving labor and re-

ducing costs in the cultivation of tea in
Taiwan. A systems approach is suggested
for analyzing the status of mechanized
tea operations everywhere in Taiwan.
Then, we can find optimal ways to ac-
complish these goals.

Total tea production costs for con-
ducting all field practices mentioned in
this study is about NT$458,000 (US$-
12,100)/ha in Lu-Ku and NT$291,000
(US$7,660)/ha in Ming-Chien.  Total
labor requirements for conducting those
operations (except irrigation and trans-
porting) is about 3,440 h/ha in Lu-Ku and
1,280 h/ha in Ming-Chien. If suitable
improvement measures are taken those
numbers can certainly be reduced.
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