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〔Abstract〕 

“Stand conversion” is a national project in Taiwan forestry, which practiced in the whole 
island in 1965-1977. The total conversed forest areas is 38677.81 ha., 8% of Taiwan 
reforestation area now, including 26 planting species. 

In the paper the authors examine it from the biological, economical and social 
viewpoints to search for the estimating value of the project. 

The biological results have showed that the average annual growth of volume per hectar 
is 6 m3, 2.5 fold of the growth of natural forest (2.4 m3/yr./ha.) but far away the aim of the 
project (10 m3/yr./ha.). 

Silvicultural cost is NT$70,000 per ha. (deflated to the base year of 1981 at wholesale 
price index), which the most stand monetary value has gotten the even point of it now. To 
clearcut poorly stocked natural forest in a vast area is not a wise method, it cost cheap in 
silviculture and easy to practice. 

In sense of economical and social development, the project also present the employment 
opportunity, skill training in silvicultural field work and strengthen the confidence of forester. 

The initial motivation of financial assistance by U. N. is very good, but, later on, could 
not continue to support the plan which made the capital shortage, Taiwan Forest Bureau has 
to collect money from cutting rich natural forest land unfortunely. 

From the result we also point out both advantage and disadvantage of the project and 
present some suggestions. 
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林相變更是台灣林業史上劃時代的計畫，於民國 54 年至 66 年間，在全省 12 個林

區管理處(大雪山除外)所轄 38677.81 公頃之國有林中進行。本文分別由生物、經濟、

社會三方面來評估。由生物的觀點看，目前該造林地年平均生長量為 6 m3/ha，約為天

然林生長量(2.4 m3/yr/ha)的 2.5 倍，但離當初計畫目標(10 m3/yr/ha)尚有一段距離。又

10 年生林分之造林費每公頃約需 70,000 元台幣(以 1981 年貨幣價格平減)，再由經濟和

社會發展來看，本計畫執行期間提供就業機會，提高造林技術，提昇林業從業人員的

社會地位與信心。當初聯合國糧農組織提供林相改良經費動機良好，但後來因政治因

素未能繼續支持，導致被迫以伐好林木來自籌款項，是為美中不足之處。本文以實際

數據作分析，指出本計畫之優缺點並提供建議。 

 

INTRODUCTION 

According to the 1st Land use and Forest Survey of Taiwan 1954-1955, the area of 
poorly stocked natural forest (less than 60 m3/ha) covers 84,119 hectares. In respect to forest 
management and industrial development that low-volume forest should be converted as 
rapidly as possible. In 1963, Dr. Harry H. Smith, Canadian forest specialist, held that to be 
one of the most important steps in the development of Taiwan’s forestry. Because of the 
shortage of funds to carry out that work. The government had asked for United Nations 
assistance. After contract, the WFP provided wheat, oil and milk as part payment of wages 
that total value amounted to NT$100 million or 10% of the whole expenditure of projects. For 
the ROC’S retreated from U. N. in 1971 which made the foreign aid broke short. The 
government had to continue the plan by herself until 1977 because of its significance to 
Taiwan forestry, the orginal purposes of the stand conversion project in Taiwan can be 
defined as following: 

(1) To improve the poorly stocked natural forests through reforestation. 

(2) To increase timber production by utilizing forest land fully. 

(3) To establish an adequate stock of fast growing industrial stands to meet the needs of 
the forest industry. 

The project practiced in the whole island in 1965-1977, the total conversed forest areas 
in 38,667.81 ha., 8% of Taiwan reforestation area now, including 26 planting species (Fig. 1). 
The overall expenditure is NT$2,455,901,439.53 (deflated to the base year of 1981). 

Almost 20 years has past. It seems the right time to check the results of the project. In the 
paper, the authors try to examine it from the biological, economical and social aspects to 
search for the estimating value of the project. 

The objectives of the paper are: 

(1) Point out the effects of the project from biological, economical and social aspects. 
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(2) To present some experiences for those under-developed countries which need stand 
conversion. 

The island of Taiwan lies astride the Tropic of Cancer approximately 150 kilometers 
southeast off the coast of China mainland, between 21° 45’ and 25° 37’ north latitude. It 

is about 384 kilometers from north to south and 144 kilometers in width at the widest point. 
The total area amounts to 33,760 km2. Approximately two-thirds of the island is rugged 
mountain, nearly 52% of the total area are covered with forest which amount to 1.83 million 
hectares. About 1.56 Million ha. of those forest area administered by Taiwan Forestry Bureau 
through its 13 district offices in the field. The location of the stand conversion are shown in 
Fig. 1. 
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Fig. 1. The area distribution of plantation in stand conversion by working circles and forest 
districts. 

 

EXPERIMENTAL METHODS 
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We collect the original silvicultural registers and logging registers of stand conversion 
projects. The datas are available to the study of silvicultural operations and the status of 
natural forest before conversion. Field investigation was carried out in 1267 plots all over the 
island from 1982-1984. The survey is included the planting species’ growth, stocking stand 
structure of conversed area etc. 

The other information is obtained from social questionnaire. From the statistics, it shows 
the different options of foresters in respects to the social and ecological effects. The authors 
use the “stand structure method” and regression to analyse the structure, growing stock of 
conversed stands. Finally, the authors adopt cost-effectiveness analysis and financial analysis 
to estimate those social and economical benefits. 

 

RESULTS 

1. Biological Aspect 

(1) Species 

Table 1: The species composition of conversed land before and after operation. 
before conversion after conversion 

A. Cut-over forestland 26038.23 ha. (74.31%) 
species percent in area species percent in area 

Miscellaneous 39.12 Chryptomeria 28.73 
Machilus 19.57 Acacia 20.18 
Quercus 12.08 Fraxinus 17.09 
Oak 7.85 Pinus 7.6 
Acacia 4.50 Chamaecyparis 3.91 
Pinus 3.05 Cypress 3.47 
Cinnamomum 2.87 Liquidambar 3.47 
Chamaecyparis 1.69 Taiwania 3.09 
Tsuga 1.66 Zelkova 2.88 
Zelkova 1.50 Paulownia 2.47 

B. Grassland 9439.71 ha. (25.69%) 
species  species percent in area 

Miscanthus  Pinus 58.73 
Yushanianita  Taiwania 9.02 
  Liquidambar 8.22 
  Cypress 6.70 
  Acacia 3.48 
  Alnus 2.37 
  Fraxinus 2.11 
  Chryptomeria 1.52 

 

The upper table 1 shows that the species composition of stand in before prestatus 
and after conversion. It indicates that there are 2 kinds of land types in the prestatus- 
poorly stocked stand, and grassland. The present part of the poorly stocked stand are 
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Machilus and Quercus next. After the conversion project, the species change to 
Chryptomeria (exotic), Acacia (native), Fraxinus (native), Pinus (native). 

In the early period of the project, Heng Chun forest district had planted several 
tree species but most of them failed finally. There are 13 species are selected by 
specialist in the period, only 3 species (Casuarina, Acacia, Fraxinus) are survived latter, 
as the fallowing table. 

Table 2: The area of survival and replanting species in Heng Chun forest district. 
Primary planting species area (ha.) replanting species 

Fraxinus 1064.00 (surviving) 
Acacia 1470.00 (surviving) 
Casuarina 500.00 (surviving) 
Alnus 149.46 Acacia 
Liquidamber 133.40 Fraxinus 
Zelkova 107.93 Casurina 
  Fraxinus 
Dalbergia 48.31 Fraxinus 
Eucalyptus 30.02 Fraxinus 
Pistacia 20.20 Acacia 
Pinus 20.00 Fraxinus 
Paulownia 10.98 Fraxinus 
Terminalia 9.50 Acacia 

 

For the reasons: 

(A) Sites have changed much after clearcutting vast area. 

(B) Foresters had not enough knowledge on the biological charactistics of some 
selected species. 

(C) The stortage of silvicultural techniques promily. 

(2) Stand structure 
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Fig. 2. The DBH distribution in the stand of Hung Chung working circles. 

 

The growing stock of stand before and after conversion (Data: 1984) are as 
following by working circle:  

Table 3: The comparison of growing stock of natural forest in conversion area. 
before conversion after conversion 

working circle area (ha.) growing stock 
(m3/ha.) area (ha.) age growing stock 

(m3/ha.) 
Wulai 1,051.80 87.81 1,018.44 8 27.06 

Chutung 2,451.74 90.72 2,484.34 12 166.39 
Tahu 174.19 65.64 177.12 9 52.54 

Taanchi 703.24 96.26 684.36 14 40.93 
Pahsienshan 653.13 84.45 494.22 10 155.43 
Chosuichi 454.32 112.67 155.32 15 138.66 

Ruants 283.13 103.04 223.90 11 147.61 
Alishan 2,260.75 92.50 1,788.04 12 71.21 
Yuchin 555.76 96.01 578.45 13 75.18 

Laonungchi 1,259.62 98.73 907.80 10 46.45 
Pintung No operation 41.77 10 46.79 

Chaochou 1,244.40 60.82 1,629.64 18 53.06 
Hengchun 4,162.84 105.40 3,836.33 13 46.41 

Tawn 5,342.30 100.63 5,140.63 13 52.04 
Yenping No operation 32.96 12 52.04 
Chunkun No operation 25.01 13 54.94 

Yuli 1,870.19 117.62 1,857.71 12 86.55 
Shiukuluan 752.69 194.08 713.44 9 103.16 
Litienshan 2,786.74 80.14 1,592.56 10 24.57 

Hoping 1,328.93 99.08 1,125.07 10 161.86 
Nanau 282.02 59.45 No operation 

Taipingshan 975.47 96.30 1,070.64 12 84.65 
Yilan 564.47 29.68 460.53 8 47.59 

Average Total 29,147.73 101.16 26,038.23  64.68 

 

Growing stock per ha. before and after conversion in natural forest are 101.16 
m3/ha.; and 64.68 m3/ha., respectively. 

The average annual growth of natural forest is 2.4 m3/ha. (TFB, 1964) and from 
the data of growth survey, it showed that the average annual growth of reforestation 
stand (Data: 1984) as following: Cryptomeria 9.76 m3/ha., Cypress 9.14 m3/ha., 
Chamaecyparis 4.68 m3/ha., Pinus 4.63 m3/ha., Acacia 4.23 m3/ha., Fraxinus 3.78 
m3/ha.,Cinnamomum 1.48 m3/ha., other hard wood 0.83 m3/ha. 

Most of the growth of planting species is faster than natural forest, now, the 
average growth is 6 m3/ha. The statistics have shown that conifers grow faster, hard 
wood is inferior. 
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If we take some of the Chutung working circle (Table 4) to analyze, we can see 
that the bureau have to collect money from cutting rich natural forest land even its stock 
is 223 m3/ha. 

Table 4: The growing stock of each forest types in some stands of Chutung working circles by 
area. 

forest types area (ha.) growing stock 
in total (m3/ha.) 

growing stock 
per ha. (m3/ha.) 

area percent 
(%) 

conifer 3.74 873.84 233.65 0.4 
broad leaf 

conifer mix 145.55 34,107.49 233.85 16.4 

broad leaf 50.55 11,820.58 233.84 5.6 
grassland 673.86 0.00 0.00 77.6 

Total 894.00 46,801.91 52.35 100.00 

 

2. Economic Aspect 

(1) Silvicultural cost 

To calculate the silvicultural cost from the silvicultural register, the average cost is 
NT$66,533 deflated to the base year 1981 of Taiwan wholesale price inde, and the 
structure be shown is Fig. 3. 

 

Fig. 3. The cost structure of silviculture in Taiwan. 

 

From the figure, we fine that tending cost is the most part of it 59.76%, planting 
next. 

(A) Tending is inclusive of weeding and eradicating of climbers in Taiwans, 
Because in the subtropical climate area, the forest lands are always rich in 
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weeds and climbers which effect tree growth most, so we have to root out 
them. 

(B) Replanting is occurred in failed reforestation, it shows that the plantation is 
failed. 

Analyzing the silvicultural cost by planting area unit, we can find 25 ha., 25-50 ha., 
50-100 ha., 100-200 ha., 200-300 ha., are the same (Fig. 4) but small area will change 
environment little that will confer the benefit to plant. 

 

Fig. 4. The silviculture cost by planting area units. 

 

(2) Wood asset 

Table 6: The stand characteristics in different time of before and after conversion. 
Character-

istic
Time 

Area (ha.) Total Volume 
(m3) 

Total Monetary 
Value (NT$) 

Volume per 
ha. (m3/ha.) 

NT$ per ha. 
(NT$/ha.) 

Average Annual 
Volume Growth 

(m3/yr./ha.) 

prestatus 24,147.8 2,817,011.9 975,644,909.3 96.7 33,472.4 2.4 

afterstatus 38,719.3 2,423,899.7 4,401,865,157.0 64.9 113,686.8 6.0 

 

We use the TFB “log utilization rate” to calculate the stumpage volume of 
conversed area and evaluate them to monetary value of 1964-1977 in the table. As to 
compare area, volume, monetary value of conversed land in before and after conversion, 
the difference in area is due to grassland. The total volume of conversed is fewer than 
that before but the average annual growth is still faster. So the volume will go up with 
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the growing stock before. Other more, it shows that the current monetary value of 
conversed forest are higher than that of prestatus, no matter what in total or in average. 

(3) Trail 

688.77 km forest trails was constructed in the period of stand conversion project 
1964-77 which one-sixth of the present trails length in Taiwan (3682.73 km). Those 
trails enhance forest management conviently as well as the development of rural 
economy prosperously. The benefit is so big that not easy to estimage. 

(4) Project benefit 

According to the statistics of TFB, we find that forest conversion receipts are 
NT$147,981,143 in contrast to the total expenditure NT$719,683,492 hence the 
benefits of the projects is NT$780,128,151 in the periods of 1964-1977. This also can 
be ignored as the direct project benefit of the project to the national income. 

3. Social Aspect 

(1) Organization and moral 

There is a “Stand Conversion Committee” in the earlier interval of the project. The 
committee is made up of directors and secretaries of each forest districts under the chief 
of TFB. 

And there is a “Survey Team” consisted of members from each forest districts and 
bureau. To examine the silvicultural results by sampling is checked: planting enough 
area, surviving percentage, which makes the project effiecney and promote the moral of 
foresters for profession being emphesis on. 

(2) Recreating opportunity 

Two forest recreation areas are built recently in the location of stand conversion 
region for their beautiful forest type, Shan Lin Chi and Shuon Liou forest recreation 
area, the former was set in 1980 with 8 million vistordays per year in total, the latter, 
1982 with 65 thousand vistordays per year in total. 

The gross expenditure method is the most effective method to evaluate the 
economical value of Taiwan forest recreation area (Lo & Feng, 1984), so we use it to 
estimate the value, it shows the value of Shan Lin Chi is NT$2.09 billion, Shuon Liou 
NT$21 million per year, the welfare benefit of recreation is sum up to NT$2.11 billion 
per year. 

(3) Employment opportunity 

Four periods are often distinguished in the whole project, these are: period I (1965-
1996), period II (1966-1968), period 1968-1970 and period III (1970-1976). 
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The number of workers including their dependents, benefited by the project are the 
following. 

period benefit by WFP 
(persons/yr.) Total (persons/yr.) 

period I 60,516 172,237 

period II 38,868 197,776 

period 1968-1970  145,777 

period III  136,767 

Total  652,557 

 

(4) Silviculture technique 

(A) Plastic-bag-seeding are popular in the period of stand conversion, which makes 
seeding and planting easily. 

(B) From the failure experience of stand conversion, we develop “stand improvement” 
technique, latter. 

(C) The “contract operation system” was introduced in the middle period, which makes 
the project efficiently. 

 

CONCLUSIONS 

Evaluate a national project 

1. After the financial analysis, the stand conversion project contribute the national income 
NT$780,120,151. 

2. Because the conversion project in Taiwan aided by WFP support was 10.87% of the 
expenditure of the whole project, merely. But the support is so important as a lighter of the 
project. If there is no such help, the project will not carry out, perhaps. 

3. From the survey of the conversed stand, it shows us the average annual volume per ha. is 6 
m3, faster than the stands before conversion. It takes only 15 years for the stands to develop 
the volume of the prestatus, which improves the poorly stocked forest and increase timber 
production by establishing fast growing industrial stands. To support 652,557 personal 
employments; to present the conversed stand as a forest recreation area etc., all of them are 
big social service also. 

 

Suggestion 
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From the upper statements we can suggestion get a conclusion that the stand conversion 
project might be accepted to continue. But, there are some notes to be presented to decrease 
failure and promote practice efficiently. 

1. Must have sufficient budget to support the conversion project. To collect money from 
cutting rich natural forest land will be unforunely, such as the Chu Tung working 
circle the growing stock per ha. is 224 m3 before conversed. 

2. Who decide the planting species? It’s better to compromise the on-site foresters, 
specialist and managers. 

3. When carrying out such project, the government research institutions have to design a 
continuous forest inventory and forest function evaluation experiments to get a perfect 
records for experiences. 

4. The wind break area, easy to collapse, the area of altitude upper 2500 m unstable or 
unsafely area etc. must not be converted absolutely. 

5. According to our land condition the upper area unit of clearcut will be limited to 25 ha. 
one location. And stand improvement will be another good method to improve poorly 
stock forest. 
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