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Summary

|. Subject

The recent conditions and method of recycling of wastewood(WW)

II. Objects and Implications

1. Objectives

The objects of this study are to measure the quantity of wastewood by
its sources and to develop and introduce the recycling system for them,

which can reduce the wasted social costs by them.

2. Implication

a) T echnical Aspects

Growing lumbers in woods would be cut down when they are matured.
After they are processed two times, they are disused. In Korea, as the
preliminary statistical data for the amounts of useless lumbers have not been
prepared, it is not easy to establish the management policy for wastewood.

Therefore, first of all, establishing WW by their sources is needed.

b) Economical - Social Aspects

The efficient collecting system for WW can reduce the social costs by
collecting them. If economic incentive and constitutional preparation for
recycling WW is developed, we can get the more stable and economic supply

of materials in forestry. And as they are recycled as the sawdusts for laying
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on the cattle shed, barnyard manure, sawdusts for growing shiitake
mushroom, farmers can get more incomes, develop their environmental

conditions.

c) Social - Cultural Aspects

By collecting, conveying, separating, disposing(recycling, burning-up)
efficiently, we can avoid wasting social costs from aggravation of life
environment and inform the importance of saving and recycling of wooden

materials.

IIl1. Contents and Scopes of Research and Development

1. Estimation of the Amount of WW

a) Estimation of the amount of WW by their sources.

b) Review of researching method for estimating the amount of WW in
foreign countries.

c) Development of estimation methods for measuring the amount of WW.

2. Development of Efficient Collecting and Disposal System

a) Research of the distribution and disposal conditions of WW by their sources

b) Researches of recycling conditions and understanding their problems
Researches of the recycling rate by their sources.

c) Constitutions of criteria for separated collection of WW

d) Review of recycling condition for WW in foreign countries.
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3. Promotion Method for Recycling WW

a) Analysis for economical efficiency of recycled products
b) establishment of recycling system for WW

c) Supporting method for companies of distribution and process for WW

V. The Results and Suggestions of Research and Development

1. The Results of Research and Development

a) The Amounts of WW

The total amounts of WW in Korea is 11,011,000 m*yr. It is 40% of total
amounts of used lumbers/yr in Korea.52% of the amount of useless lumbers
is for construction, which is estimated to 5,752,000 m®. WW for industrial
process(WWFIP) is 3,533,000 m®, which is 32% of total sum, WW in Forest
in 911,000 m®(8%), WW for distribution is 624,000 m*®(6%), WW for living is
190,000 m*(2%).

b) Disuse and Recycling States by Their Sources

(1) Disuse and recycling states of WWIF

WWIF(WW in forest) is recycled by 60% of 911,000 m®. Its usages and
amounts is composed of 199,000 m3(22%) for sawdust, 247,000 m3(27%) for
supporting timbers of trees for landscape, gingers, 105,000m3(12%) for fire
woods. The rests of tatal sum is 360,000 m3(40%), which is disused naturally.
WW for construction(WWFC) is used for sawdust, which is 50,000 m3(57%),
for fire woods, which is 28,000 m3(32%).

(2) Distribution of WW in Forest

WW are distributed directly to raw material demanders by sawdust
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producer. It is repored that 63% of raw sawdust in Cooperative Association

for Forests and 23% of general producer are used as WWIF.

c) WW for Industrial Process

(1) Disuse and recycling states of WWFIP

WWEFIP is totally recycled. Its usages are fire woods(48%), raw material
for other products(52%) respectively. The rate of recycled raw material
consist of 30% for boards, 16% for laying on the cattle shed. Furthermore,
WW during first process(sawing, board, pulp etc) are recycled for board(38%),
fire woods(36%), cattle shed(20%). WW during second process(Furnitures,
musical instruments, etc) are recycled for fire woods, which is 97% of total

sum.

(2) Distribution of WWFIP

6% of WWFIP during first and second process are distributed by middle
distributor, 61% are used internally and distributed directly to consumers.
Futhermore, 47% of WWFIP during first porcess is distributed by middle
distributor and 51% are used internally. 1% of WWHFIP during second process

is distributed by middle distributor and 99% are used internally.

d) Recycling States and Distribution of WW for Construction

96% of WWEFC is buried and burned down and 4% of WWFC is recycled
as recycled board and fire woods. 61% of WWFC is buried and burned down
internally. 39% are disposed, 35% of them are buried with other garbages for
construction. WWFC is distributed by certificated workers who are registered

in government.
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e) WWFL(WW for Living)

(1) Disuse and Recycling states

Though the amount of WWFL is 1.8% of total WW, we have to consider
its disuse and recycling states for development of thoughts for recycling.
Collection of WWFL is divided direct management of local government into
vicarious execution of certificated workers. The rate of direct management is
47%, vicarious execution is 24%, going abreast is 18%, and 11% not prepared
by local governments. The rate of recycling for WWFL is at least 12%, the

rate of which is 4.0%. The rests of WWFL are buried and burned down.

(2) The result of questionaire in Chun-nang Gu

48.7% of reasons for disuse is 'too old', 27.2% is 'for movement'. We can
know that the main reason of disuse is due to the tendency of frequent
movement. 859% of disuse method is to inform town offices(including via
management office in Apt.). 95.2% of responsor don't think that the costs for

disuse is not approriate, 53.1% of them think it is.

f) WW for Distribution(WWFD)

(1) Disuse and recycling states of WWFD

425% of WWFD is executed vicariously, 57.5% is executed internally. 61%
of the costs for ececution is charged by producer, 39% of them is charged by
recycling firms. 20.8 % of WWFD is reused, 238 % is used for raw material
for other products, 22.8% is used for fire woods. 32.6" is burned down.

(2) channel of distribution of WWFD

@ channel of distribution of palette

vicarious execution(38.4% - recycled(14.9%
firewoods(18.6%, reuse(26.9%
internal |y executi on(61.6% - burn down(39.6%
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@ channel of distribution of boxes for packing

vi carious execution(53.7% - recycled(51.3%, sawdust(15%
fire woods(37. 6%
reuse(0. 5%
internal |y execution(46.3% - burn down(9.1%

® channel of distribution of Drum for utility pole

vicarious execution(95.7% - recycl ed(95. 7%
fire woods(0. 4%

internal |y execution(4.3% - burn down(3.9%

The following <table 1> indicate the outbreaking quantity of WW and the

state of recycling.

<Table 1> Outbreaking WW by resources and recycling accomplishment

(unit : thousand , %)
recycling abol ition
naterials
resour ce Total sub- bur ni ng- )
reuse recycling fuel |subtotal recl anmat i on
total total sandust | others up
boar d
quantity | 11011 | 4778 137 2562 1377 766 459 2079 6233 3628 2605
Total
ratio 100 43.4 12 23.3 2.1 7.0 4.2 18.9 56.6 32.9 23.7
quantity 911 551 0 446 0 199 247 105 360 0 360
WWF
ratio 100 60.5 0 49.0 0 21.8 27.1 115 39.5 0 39.5
quantity | 3533 3533 0 1837 1060 565 212 1696 0 0 0
WH P -
rati o 100 100 0 52 30.0 16.0 6.0 48.0 0 0 0
quantity | 5752 250 0 115 115 0 0 135 5502 3405 2097
W¥C A
rati o 100 4.3 0 2.0 2.0 0 0 2.3 9.7 59.2 36.5
quantity 190 23 7 15 15 0 0 1 167 19 148
WL -
rati o 100 2.1 3.7 7.9 7.9 0 0 0/5 87.9 10 77.9
quantity 624 421 130 148 146 2 0 142 204 204 0
W¥D
ratio 100 67.4 20.8 23.8 23.4 0.4 0 22.8 32.6 32.6 0




c) The Criterion of the Separated Collection

(1) Principle of the criterion of the separated collection

WW are divided into WW in forests, WW for industrial process, WW for
living and WW for distribution by their resources. And WW are also divided
into nails, wires, concrete, inorganic attachment, paint, glass, steel, heavy
metal, harmful element and the other materials by their harmfulness and raw
materials, heating resources, agricultural use, raw materials after separation,

and the special management by environmental standard by the recycling use.

(2) Grade classification
GC can be seen from first grade to fifth considering environmental side

and also classified into WW on processing and WW used.

<Table 2> Grade standard and main resources

| I 11 v \%
) ) ) cont ai nment  of
. i norgani c cont ai nnent  of . har nf ul
st andar d raw nat eri al . different
attachnent |chenical el enent ) el enent
nmaterial
materia by
) ) ] overl ay sl eeper wooden
nmai n resour ces pl anks nol di ng board| destruction of . .
o furniture electric pole
bui | di ngs

d) Analysis for Economical Efficiency of WW

(1) Analysis for economical efficiency for WW for sawdust

Raw materials for making sawdusts are WWIF, WWFC, lumber, etc.
Collecting costs by raw materials is 44556/ m3 for lumbers, 37425/m3
for WWIF, 31889m3 for planks, 262000 m3 for WWFC. The costs for
producing 1 m® of sawdust are 17261, 8276(48%) of which is for waw

materials, 20% of which is for labor costs and 22% of which is overhead



costs. As producing cost is high, compared with other costs, it is needed to

reduce purchasing costs.

(2) Analysis for economical efficiency of WW for PB

We analysed the rate of return about 11 companies who supplied PB
planks using WW for PB factories by making following 4 scenarios ;

- scenario 1 : the case of collecting 10,000 for the cost of UC execution : 41%

- scenario 2 : the case of not collecting execution costs : 24%

- scenario 3 : the case of collecting 13520 for burying cost : 47%

- scenario 4 : the case of purchasing WW by paying 12,000 : 8%

(3) Analysis for economical efficiency of WW for fire woods

For analyzing the economical efficiency of WW for fire woods we
compared WW with the costs of substitutional fuel.

In the case that the cost of WW is 20,000/ GT, if it is substituted with
bucker C ail, the costs of fuel is reduced by 29%.

In 1997, WW of 21 mil m3 is recycled for firewood, which is substituted
with 169,484 mil Liter of bunker C oil. So it made $ 47 mil. of cost reduction

effect of import.

<Table 3> Comparisons of economical efficiency between WW and

Substitutional energy

Fuel UF boi | er bunker Coil boiler gasol i ne
Price 20, 000/ GI 275/ liter 520/ liter
Qost 392, 000 552, 000 857, 000

note : 5GT usage/ day

e) Analysis of Preference for WW -Recycled Products

The preference for WW -recycled products has moved from price to quality
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and variably of products. All WW-recycled products which is contained in
the contents did not show wuniformed preferences, and especially the
preference for forming charcoal is very low. Public relations for variety of
recycled furnitures and goods, improvement of distribution system are needed

for improvement of preference for recycled goods.

f) Introduction Production of Quality Certification System for

WW -Recycled Goods

Recycled goods certificated by environmental mark system and GR quality
Certification in Korea are overlay board for desks and recycled palettes. First,
we have to expand the contents of certificated goods with PB and MDF by
adjusting flexibly the rates of containment of WW according to the
characteristics of variable goods. Second, we have to improve the process of
goods in order to get ISO environmental certification by appreciating the

whole process.

g) The Review of Introduction Program for WW Execution

As the recognitions for WWFL are short and classification systems for
them are not established, recycling for them has not been performed. For the
promotion for recycling by selecting WWFL, we made the classification codes
for the scene of labor and tested them. Tong-daemun Gu office had
performed the execution with two-stage system such as use fire woods -
burning down, but they applied three-stage system such as use for raw
material - use for fire woods - execution with burning up according to
classification codes. By doing that, the rate of B/C was improved from 0.73

to 0.83 and the costs of execution were reduced by 19,572,000/ yr.

h) Program Improvement for Promotion of WW Recycling.

As the WWFC was certificated to by-products, the producers of those
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products have to execute WWFC according to the usage and the rate of
objects from 2,000 yr. According to these codes, the amounts of WWFC to be
executed by constructors will be approximately 1,657,000 m?.

As WWFC was certificated to by-products, the execution companies have
to be certificated by the criteria of the Ministry of Environment.

By doing that, the legal execution and recycling of WWFC will be
promoted. It is also needed to unify the management system for execution

and to establish the office for recycling center of WW.

i) Reality of Recycling WW in Foreign Country

Every year there are 2 million m3 WW outcoming in Japan. 30% of the
outcoming WW are recycled and these are used for wooden chips, fuel,
cushion for cattle shed and organic fertilizer.

On the other hand, the law for recycling and the law for disposing WW
are firmly repaired. In Germany, the way of classifying and treating WW is
regulated by the law for circular economy and the law for the way of
treating WW from packing materials. It can be considered that the treating
and recycling systems of both countries are very suggestive in the policy of

recycling system of our country.

2. The Proposal about the Practical Use of the Research Outcome

a) Selecting WW according to the classified codes and applying the disposing
systems of WW for living to the each unit of the living sections.

b) Appointing the WW which can be recycled and investigation about the
possibility of offering incentives to the enterprisers who apply the
recycling systems so well.

c) Need for governmental assistance of collecting cost for promotion of
recycling the WW.

d) Alleviation of the admitting standards for environmental mark and GR for

the purpose of promotion of recycling the PB and MDF based on the WW.
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8, 896 6,800 |, 2,097
1 5% 1
25%
, 610, 693 ¢
< 23>
881 326(37) 555(63)
() 6, 287 1, 482(24) 4, 805( 76)
(e) 610, 693 370, 420(61) 240, 273(39)
’ 98

) ()
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1)

272. 4%
2)
)
, 20 30
55, 341
33,245 16,439 | 5, 657
229 33
< 24>
55, 341( 100) 229(0. 4) 33(14) 9(4)
) ()
)
(1)
4.22 , 2.08
, 0.22 2.66
1.83 , 0.37

70% 92% 82%
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- 46 -

< 25>
(7 )
( 1

8 2.08 1.83 1.69(92) | 0.14(08)

54 4.22 2. 66 1.85(70) | 0.81(30)

9 0.22 0.37 0.30(82) | 0.067(18)

) 40133 )
(2)
63%
, 24% 7%
et 2H
2% 4%
< o>
< 26>
«( )
()
«( )

679 1,412 1,242 1,147 95
330 1,393 878 611 267
1,757 387 645 527 118

- - 2,765 2,285 480

) ' 98,




30 20
2,765
2,285 : 480
3)
)
376
125 33
< 27>
376(100) 125(33) 33(26) 2(2)
) 1. ’97.
2.( )
)
, 23% 22% 11%
29% , 28% 20% 6%
5% 4% 97
1, 427, 787 , 406, 324
396, 806 285, 557



<

T H| 4 &
23% b It e
11%
F
< 10>
B
718}
YER i =t

=4 abgim £%
4% 4%

HE

28%

28>

< 11>

()

1,427,787 | 406,324 | 92,211 | 61,276 | 56,517 | 39,806 | 77,338 | 285 557

57, 706

)




4)

4 2
) 22
19 86% ,
172 25 (15%

29>

4 22 19( 86) 2 172 25(15) 6(3)
) ( )

)
63% , 22 13
19% ,
13% . 59%
) 25% 8%
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T E = S

< 12>

ALER
59%

< 13>

83%
10% , 4% 3%

- B0 -




Flafd| 2 M4 & 7| &t
HEAZTHH g qu, St
4% 3%

EE2
B3%
< 14>
)
(1)
45% ,
33% 20% 12%

A5

< 15>
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42%
28% ,
17%

288

(2)

52% . 28%

Ak BT Ra
1%

FlEES 7t
1%

< 17>

- 52 -




- B3 -



) (

- 54 -

1
1
2
(1 )
2
9, 833(100)
1,486(15) | | 426(4) 42104 | |6,706(68) | | 172(2) | | 139(1) | | 1341 | | 349(3)
774(12) | | 5,248(78) 194(3) | | 490(7)
18> ( )




2, 339( 100)

1,256(54) | |870(37) | | 5(0.2) | | 208(9)

< 19> ( com)

) )
1, 747(100)

1,413(81) | |175(10) | | 72(4) 87(5)

< 20> ( C )
) )

3
1.
65% 10% 25%
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62% 10% 28%
57%
43%
30>
(%
C ) C )
1,336 5, 248
814 3,254 25( 14, 9, 2)
132 470 28( , 14, 11)
23 54 43( , 23, 17)
367 1, 470 25( 14, 9, 2)
) L = x
2 ()
3.
31>
(% 65 10 75
(45, 50, 55 60, 90x90x2.4 30x 30
x xn) |90, 120) x 150 x| 84x84x2.7 36 x 36
(2,1.8, 3, 3.7, 4| 81x81x3.6
81%4.5
(
(% 50 50
2cm
. 65%

3'x3, 27'x2.7, 227°x1L5
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32>

(% 62 10 72
, (R pi ne )
30x 30
< xm 30 x 36
36 x 36
©4m 12. 6m
- 2.7m 3.6m
, -1.8, 2.1, 2.4, 2.7, 3.6m
33>
(% 57
69x36x3.7, 45x45%x3.7
36x36x3.7, 33x33x3.7
X xn)
33x54x3.7
saw
( 1% 10 / )

2%

- 57 -

28%




34>

(%
C ) C )
216 772
173 617 25( 5, 13, 10)
17 61 28( 3, 13, 10)
26 94 28( 5, 13, 10)
1.
2. = x
3( )
35>
(% 57 15 72
: 30x 30
(15, 18, 25, 30) % (150, 180) x 3.6 30x 36
: 36 x 36
X X n)
(50, 60, 75, 90, 120, 200, 220 340) x
(150, 180)
(% : 80% o 20%

- B8 -




MH

65% 35%
< 36>
(%
( ) ( )
101 288
ML H 101 288 35( 1.4, 22. 6, 11)
) 1. = x
2. MH: 288  x0.35( 1.4% 22.6%  119%=101
()
< 37> MH
1 2
(% 42 12 11 65
21 x150
18 x 30
21 x120
150%x240x%x 2.5 30 x 36
( x xm 20100 15 x 45
55x 65
) 1, 2
" 96 396 139
45% 20%
35%
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< 38

(%
C ) C )
139 396
139 396 35( 1.4, 22. 6, 11)
) 1. = x
2, © 3% x0.35 14% 22.6%  11.0%=139
()
< 39
(% 45 20 65
) X
2.
70 Lauan ‘80
Lauan , Kapur, Keruing , 80 Kapur, Keruing, M
‘90 MH , ‘90 MH ,
58% 3%
60% 30%
< 40>
C ) C ) (%
476 1, 486
342 1, 037 33( 2, 3 20)
134 449 30( 6, 3, 21)

- 60 -




41>

(%
58 3 20 9 42 | 100
60 3 20 9 40 | 100
58 3 20 9 42 | 100
60 3 21 10 40 | 100
86% 2% 12%
85% 2% 13%
92%
8%
42>
0,
() (%
222
71 20( )
151 20( )
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< 43>

(%
(%
86 2 12 14 100
85 2 13 15 100
92 8 - 8 100
4.
, P.B
76% 24% , 73% 27%
< 44>
0
C ) ¢ ) (4
528 2,071
107 421 25.5
421 1, 650 25.5
) X
< 45
(%
(%
P.B 76 13 10 1 24 100
73 15 11 1 27 100
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35%

- 63 -

2% 12% 86%
46>
0,
( () (%
4 204
4 204
) = X
< 47>
(%
(%
86 2 12 14 100
85 2 13 15 100
92 8 - 8 | 00
6.
25
481 5%
, P-B 92%
8% P.B ’
88% 12% B 85% 15%
62% 35% 62%



< 48>

() () (%
481 2,981
P.B 72 903 8
61 510 12
104 870 12
238 680 35
6 18 35
) = x
< 49>
% (%
P B 87 5 92 5 3 8 100
PB , 83 5 88 7 5 12 100
OS B 85 - 85 11 44 15 100
65 62 15 20 5 100
65 62 35 - 35 100
7.
50%
30% 70%
50% 50% 90%
10% 60% 40%
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< 50>

«( ) «( ) (%
81 349
17 25 7
37 73 5
P.B 15 148 1
10 99 1
2 4 4
) = X
< 51>
(% (%
30 - 30 15 20 25 10 70 100
50 - 50 - 10 25 15 50 100
P. B MF 60 30 90 - 3 - 7 10 100
60 - 60 40 40 100
) (%
8.
167 5% 25%
< 52>
( ) C ) (%
167 668
167 668 25.5
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53>

(%
60 15 75 15 10 25
9.1 2
1.2 3,533 , 1 2, 804
, 2 729
1,792 51% ,
528 18. 8%
481 17. 1% 476 17. 0%
< 54>1-2
1 2
3,533 (2,804/1,792| 476 | 4 | 528 | 4 | 729 | 481 | 81 | 167
a2 | - - - - - - | 442 | 238 | 37 | 167
104 | - - - - - - | 104 | 104 | - -
166 | - - - - - - | 166 | 139 | 27 | -
2,831(2,824/1,792| 476 | 4 | 528 | 4 | 17 | - | 17 | -

- 66 -



55> 1

)

¢ )

10,689 9% | 1,295| 683| 110 8| 62| 2804
6,706 65| 9%4| 639 A 172
5248/ 16| 740| 486 A 136

Rpine | 3254 456 | 293 6| 814

470, 14 66| 52 12

54 2 12 9 PA]

1,470 06| 132 2| 367

774 39| 10| 77 216

Rpine 617] 31 80, 62 173

6l 3 8 6 17

A 5 12 9 2

288 4 65 32 101

MH 288 4 65| 32 101
3% 6| 89 444 139
396 6| 89 444 139

1,486 21| 301| 44| 110 476

1,486 21| 301| 44| 110 476

449 U 13| 27 14

1,087 21| 27| 31| 83 342

22 4 4

22 4 4

71 1 1

151 3 3

2,071 528| 528

2,071 528| 528

421 107| 107

1,650 2| 42

204 4 4

204 4 4
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56> 2

« )
4,001 373 356 729
2,984 231 250 481
P. B 903 27 45 72
510 25 36 61
870 43 61 104
OSB 3 - -
680 136 102 238
18 - 6 6
349 42 39 81
25 11 6 17
73 26 11 37
P. B 148 5 10 15
99 - 10 10
4 - 2 2
668 100 67 167
668 100 67 167
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- 2 39%
61% 2

BpEMY A

< 21>
49% 51%
0%
30%
6% 24%
' 60%
25%

15%

- 69 -



10%
90%

90%

( 49%
L 51%

. 70% [

. 30%

:76%[

1 24% ,

(5

(5

. 60%
. 25%
1 15%

:90‘%)1
©10% 4

© 90%
1 10%

- 70 -

1
d

15

15

. 61%
1 15%

100%

100%

Qre )

60%
40%

)

)

10%

42%

28%



2} 1%
1% 19%
1% , 99%
2 [ 1%
99%
[ : 99% -||
1% 4
: 80% 1
[ © 19%
1% 4
[ : 99% -||
1% 4
5
1-2 100%
6% 94%
30%
16% 6%

- 71 -

99%
1%

99%
1%

99%
1%

99%
1%

80%

48%

99%



38% 36% 20% 6% 1
56% 10% 1% 3% ,
61%
H 2
97% 1 2
24% 20%
< 57> ( )
100 100 6 94 46 48 - - -
1 100 100 6 94 58 36 - - -
2 100 100 6 94 - 97 - - -
< 58
(%
«( )
3,533 100 30 16 6 48
2,804 100 38 20 6 36
1, 792 100 56 31 3 10
1 476 100 15 - 24 61
4 100 - 14 - -
528 100 - - - 100
4 100 - - - 100
729 100 - - 3 97
2 481 100 - - 1 99
81 100 - - 20 80
167 100 - - - 99

- 72 -



o1
1
80%
31% 10%
2)
100%
15%

— 1 16%

L 9%

3%
2
58%
61% ,
. 56%
1 24%
1 15%
. 5% ,
:51%
1 34% J
1 15%
2

- 73 -

85%
3%
75%
24%
1 56%
1 31% 97%
:10% 3%
. 3%



M

, 1 20% r 1 48% : 61%—| 76%

1 16% : 24%J 24%
1 15%
8% 1 15%
E . 8%
3%
3%- : 10% -
3)
100%
1 12% : 100%—| : 86%—| 100%
J T 14%-
2% 1 100%
4)
90% , 10% 100%
14%
90%1 100%
11% 10%
1%



5)
90%

, 10% 100%
: 13% 900/()] 100%
10%
2%
.2
1)
P b B H H H
99%
1% 99% 1%
59>
(%
«( )

481 23 11 12
P B 72 8 5 3
61 12 7 5
104 12 7 5
238 35 15 20
6 35 35 -
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1 1 1

2)

19% 1%

60>

T 1% [ 90%

100%
100%
100%
100%
100%
100%
100%

10%

100%

63%
37%
58%
42%
58%
42%
57%
39%
4%

100% -

80%

99%

1%

99% - 99%
1% - 1%

(%

81

42

10

17 12

17

70

20

25 10

37

50 -

10

25 15

25

10 -

1
~

40 -
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1 25% 100%
1 2 95%
[ 5%

: 15%100%
: 10%100%
1 25%100%
: 15%  70%
[ s

: 10%100%
7% - 60%
s

3% 100%

3)

: 15%[

() : 10%- 100%

: 36%)1
T 2%

1 21%
: 14%-
. 50‘%)1
1 21%

. 20%-
. 42(%)1
. 28%

: 30%-

2%

%

99%

59% -
1%
40% -

- 77 -

98%-
2%

91%

%

58%
429%-

80%-
19%
19%-

99% -
1% -

9%
1%

100%

100%



1, 000

2,000
- 1, 000 2,000
- ( )

° : 50,000 /Gr

: 45,000 /Gr

° : 65,000 /Gr

° : 50,000 /GI( 70, 000 100,000 /@)
- 1, 000 ,
- ( )

° . 50, 000 55,000 /Gr

° : 40,000 /Gr
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15
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1)

“59 x 60
(15 )" 3, 540 < 61>
m 214, 890 40. 3%
m 22,926 4.3% , m 12, 755 ,
10, 171

- 80 -



61>

/ 533, 249 214, 890 22,926 12, 755 10, 171
% 100.0 40.3 4.3 2.4 1.9
APT(59 x 60 (15 ) = 3,540
1,187.85 (12x 12102420 nm) 41.74
88. 61 55% 45%
16. 62
< 62>
12. 4 7.6 61. 3%
4.8 37. 8% , ,
0.0775M 0. 0475M, 0. 03m
< 62 APT ( )
/ 12. 4 7.6 4.1 3.5 4.8 1.4 3.4
(% 100 61. 3 33.1 28.2 38.7 11.3 27.4
/ 0.0775 | 0.0475 | 0.0257 | 0.0218 | 0.0300 | 0.0088 | 0.0212
2) ) )

- 81 -




<

63>

278, 2.16 m 776,740
< 63
( /) 122 47 7 40 75 39 36
/ 2.5 14.0 7.6 6.4 8.5 4.3 4.2
(% 100 62.2 33.8 28.4 37.8 19.1 18.7
/ 0.0927 | 0.0576 | 0.0314 | 0.0262 | 0.0351 | 0.0177 | 0.0173
m 22.5 14 62. 2% 8.5 37.8%
0. 0927m , 0. 0576, 0. 0351M
)
428. 5, 5.29
m 567,436 m
13.7 11.2 81. 8% 2.5 18. 2%
0. 0857m



0. 0699, 0. 0156ni

< 64>
( ) 52 30 7 23 22 11 11
/ 13.7 11.2 7.6 3.6 2.5 1.3 1.2
(% 100 81.8 55.5 26.3 18.2 9.5 8.7
/ 0.0857 | 0.0699 | 0.0475 | 0.0224 | 0.0156 | 0.0081 | 0.0075
)
1, 322, 6. 96
m 526, 540
m 17 10.6 62. 4% 6.5 38. 2%
0. 0626M , 0. 0389, 0. 0238M
< 65
( ) 83 26 7 19 57 21 36
/ 17.0 10.6 7.6 3.0 6.5 2.4 4.1
(% 100 62.4 44.7 17.7 38.2 14.1 24.1
/ 0.0626 | 0.0389 | 0.0279 | 0.0109 | 0.0238 | 0. 0088 | 0.0150

- 83 -



4841, 2.29
m 474,716
< 66>
( ) 36 25 7 18 11 5 6
/ 11.7 10.5 7.6 2.9 1.3 0.6 0.7
(% 100 89.7 65.0 24. 8 11.1 5.1 6.0
/ 0.0898 | 0.0802 | 0.0582 | 0.0220 | 0.0096 | 0.0046 | 0.0050
m 11.7 10.5 89. 7% 1.3
11. 1% . ,
0. 0898M , 0. 0802, 0. 0096M
3)
Br =X (Wi x Lhi)
Bn = ()
Wi =i (n)
thi =i (ni/ M)
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67> (’ 95)
() 140, 062 68, 820 38, 716 12, 387 5,215 14, 924
( ) 117, 327 62, 614 28, 549 13, 727 6, 281 6, 157
, 1996.
68>
3, 307 1, 586 996 348 221 156
(% 100.0 48.0 30.1 10.5 6.7 4.7
( ) 2,010 856 723 188 159 84
( ) 1, 297 730 273 160 62 72
3,307 ™M 1,586 m 48%

2,010

996 m  30.1%

M 61%

348 m  10.5%

1,297 m 3%

Ea= 3(Ri + Ri) - Ri) x Rai®

4

(1997)

25 1970

- 85 -

68n2




Ea : (M)
Roi i ()
Rni ( )
Ri i ()
Rai : i (/ )
69> (’ 95)
) 127.2 60.5 47.6 14.7 4.4
) 8, 656. 5 4,117. 3 3,237.8 1, 000. 3 301.1
(% 100.0 47.6 37.4 11.6 3.5
< 70>
305 m 234 m 76. 7%
, 5 M 17%
Bd == (Dpi x Dhi)
. Bd )
Dpi @i (M)
Chi ;i (ri/ )
70>
305 234 52 17 2
% 100.0 76.7 17.0 5.6 0.7
146 121 15 9 1
) 159 113 37 8 1

- 86 -




, 3,612 n

3,307 ni(92% , 305 ni(8%
- 3,612  =3,307 305
2.
, 75%
2
2
60% 40% , 100%
LG
2

- 87 -



Sw= (S x Mi)
’ SN =
Sm =
Mi =
1)
1, 200 9.4 0. 78%
, m 316.7
888. 8 8.8 0. 99%
, m 268.0
71>
(m 643 2322 0 0 2965
/m 0. 0021151 0. 003459 0 0 0.003167
0. 78%
( ) 1. 36 8. 031 0 0 9. 391
( ) 1200
(m 745 926 100 1599 3280
/m 0. 0018255 0. 006587 0.133 0 0.00268 0. 99%
( ) 1.36 6.1 1.33 0 8.79 77
( ) 888. 78
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2)

( )
, ) , 90%
, 100mm  60mMm 85%
2
lkm 1
2, 965m 10m
m 1.097n 643m
2, 322m m 0.32n
m 0. 014, 0. 0265m
2
< 7 ( i/ m)
( ( ) ( ( )
( ) |( ) ) ( ) |( ) )

1.4980| 1. 0970 | 0. 3200 | 0. 0280| 0. 0530 | 0. 5085| 0. 3770 | 0. 1100 | 0. 0074 | 0. 0141
1.4575| 1. 0970 | 0. 3200 | 0. 0140| 0. 0265 | 2. 4000| 1. 8375 | 0. 5360 | 0. 0092 | 0. 0173

- 5.6286| 3.8313 | 1. 1176 | 0. 2349 0. 4447
1.4662| 1. 0970 | 0. 3200 | 0. 0170| 0. 0322 | 0. 8102| 0. 6161 | 0. 1797 | 0. 0050| 0. 0094

3, 280m , m 5.6n
745m m 0. 5085n
0. 377m, 0. 11,
0. 0074n, 0. 0141 . 926m m

- 89 -



2.4 , 1. 8375,

1. 1176m, 0. 2349, 0. 4447
: 1, 599m
3)
463. 1, 302. 3n
< 73> (
( « ) ( )
C )c ) ) C )c ) )
234.7 |171.9|50.1 | 44 | 83 | 27.2| 20.2| 59| 0.4| 0.8
228.4 [171.9|50.1| 2.2 | 42 | 12.8| 98.3|/28.7| 0.5 0.9
- - - - - 30L.1 | 205.0|59.812.6| 23.8
463. 1 302. 3
4)
< 74> 1995
139 4,914 . < 73>
2,082 :
2,017 M 97% 65 M 3%
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74> (‘95)

() 139 86 52 34 53 53
( ) 4,914 | 3,015 | 1,809 | 1,206 | 1,899 | 1,899
: , 1996.
75>
( ) 2,082 | 1,203 | 838 365 879 879
2,017 | 1,168 | 810 358 849 849
) 65 35 28 7 30 30
1 1
1)

- 01 -




2)

LG ,
3)
Rv=Wi x Mi
, Rw = (m)
Wh ( )
Mai (n/ )
4)
1
)
( LG 780m  52m 1
( 37m 52n) 56
< 76>
1. 7707m . 0. 9468m 53%

, 0.7013nM  40%
0.1025M 6%

- 02 -



76>

38, 344 2,017 24, 145 11, 749 434
99.5 5.8 53.2 39.4 1.1
/ 1. 7707 0. 1025 0. 9468 0. 7013 0. 0201
) 10. 1km 23.4m
0. 3854m
0.3595M 67% , 0. 0713M
19%
77>
( 35, 973 79 24, 145 11, 749 -
287.5 193.6 53.2 39.4 1.3
/ 0. 3854 0. 2595 0.0713 0. 0528 0. 0017
< 78>
1. 0781M ,
0.5091M  47% , 0. 3771M 35%

0.1810M 17%

- 03 -



78>

( 37, 159 1,048 24, 145 11, 749 217
) 193.5 99. 7 53.2 39.4 1.2
C ) 1. 0781 0. 1810 0. 5091 0.3771 0. 0109
)
< 79 1995 53, 756
31, 088 58% 13,833 16%
< 79 (‘95 )
( ) 53, 756 31, 088 13,833 8, 656 179
(% | 100..0 57.9 25.7 16.1 0.3
. , 1996.
< 80> 58 m
, 27 M 47% , 20.3
m 35% 9.7 M 1%
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< 80>

( ) 57.9 9.7 27.4 20.3 59
(% 100.0 16.8 47.3 35.1 1.7
7.1 0.8 - 6.3 -
50. 8 8.9 27.4 14.0 59
)
2,082 n
58 m 2,140 n
- 2,140 = 2,082 58
5752 n
3,612 m 63%
3,307 m
305
2,140 n 37% , 2,082 n
, 1 4,339 M 75%

, 95%

- 05 -



81> (‘95 )
( )| 5752 | 3,612 3,307 305 2,140 2,082 58
(% | 100.0 62.8 57.5 5.3 37.2 36.2 1.0
4,339 | 2,315 2,010 305 2,024 2,017 7
1,413 | 1,297 1, 297 - 116 65 51
3
1, 000
55%
( 1]
82>

- 06 -




< 82

(%
100
10 15
45mmx 45mm 100
45mmx 90nm 50
90mMmx 90NMm 20 30(25)
5
10 30(13)
199%.
1.
11, 300
62. 2% 10, 000 31, 0%
12, 000 92% 10, 000
12, 000 6, 7% 20, 000
< 83
(% (%
0,
(% 10,000 |12,000 | 20, 000
100 55 25 20 62.2 31.0 6.8

- 97 -




< 22>
£ 5% .
— e i =
#
39% =
Foa | > I 39
2l oz
= o
H
8 35%
H e | " F
Bl% 59% . P 2
< 22>
4
) 59. 2%
250 4,.3%
, 1996 1337 ™M 115
m(9% , 2,079 M 135 ni(6%



5, 752

250

115

135

5, 502

3, 405

2,097

g4

100

4.3

2.0

2.3

95.7

59. 2

36.5
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6 3 2.4km

ol oML

Im I

B’ W

A =

@ @

HHE

2m

1-3 ,

8cm 10cm 12cm
()

- 100 -

.: Lh) u}

# |5 MiBom, Z0/2m)



8cm -
10cm -

12cm -

15m

10cm

0. 0795
0. 1000
0. 1200

22m

0.75

- 101 -

1. 00m

25cm
15cm



80%
< 85>

< 85 1994

(  8m ( 10cn) (  12cn)

13,594 | 11,515 | 25,109 | 17,100 | 11,515 | 28,615 | 20,520 | 11,515 | 32,035

54.1% | 45.9% | 100.0% | 59.8% | 40.2% | 100.0% /| 64.1% | 35.9% | 100.0%

< 86>

(  8m ( 10cn) (  12cn)

1994 | 10,480 8,910 | 19,390 | 12,947 | 8,703 | 21,650 15, 294 | 8, 566 | 23, 860
1998 | 13,823 11,727 25,550 17, 163 | 11, 537 | 28, 700 | 20, 275 | 11, 355| 31, 630

*1998 1994

* 1 1 . 7.067

11,500 ( ) x 0.8 = 9,200
1 1 8.834 ( )
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QA aA
1% 1.6 2.8
2
aA
87> QA /0)
6
0.0005 | 0.50 0.005| 0.05 | 0.6 0.7
0. 0005 63 0.15 0.05 | 1.0 0.4
0. 0005 1.5 15 - - -
(1989)
1992
1993
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88>

. ppn)
50 50
( 50 5 50
50 50
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30 40%

- 105 -
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2

).
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PB MK,

, < 89
89> )
PB M¥F

90cm 0.01355 | 0.10874 | 0.08129 | 0.00572 | 0.20930
120cm 0.00804 | 0.12960 | 0.14688 | 0.01000 | 0.29452
2 0.03560 | 0.04518 | 0.02787 | 0.00475 | 0.11340
2 0.00790 | 0.03306 | 0.00333 | 0.04429
0.01988 | 0.00333 | 0.02322
0.02592 | 0.00216 0. 0500 0. 07808
0.01296 | 0.00108 | 0.03333 | 0.04737
0. 00576 0.01667 | 0.02243
0.07095 | 0.00332 | 0.07426
0. 00940 0.00994 | 0.01933
3 0.01114 0.01902 | 0.03016
0.02955 | 0.08906 0.00592 | 0.12453
0.02138 | 0.05509 | 0.03000 | 0.00083 | 0.10731
0.06241 | 0.04869 | 0.02349 | 0.00526 | 0.13984

< 90>
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90>

90>
() (

500L 10, 000 264 8, 000
300L 8, 000 66 5, 000
300L 6, 000 66 3, 000
42 5, 000 Im 4,000
12 3, 000 Im 2, 000
4,000 120cm 1 15, 000

Im 2, 000 90cm1 10, 000

2, 000 5, 000

3, 000 2,000

4,000 5 4,000

2,000 4 2, 000

3, 000 2 15, 000

4,000 1 10, 000

7,000 15, 000

4,000 4, 000
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91>

74

204

170

96(47. 1)

) (

Q=2 (Pai xa)

Fa =

10
< 92>

, ai = (St xFni)/Fai

()
()

, 10 20
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20 , 76. 9% ,

0. 01214 ,
94. 2% . PB 46.5% MF 32.0%
16.6% 10. 0%
10 20 11. 5% ,
0. 00274 , 3.3%
, PB 44.5% MF 32.2% 14. 0% 9%
10 , 11. 6% ,
0. 00189 2. 4%
PB 42.5% MF 32.7% 16. 8% 8%
< 92>
(% () (% ()
20 76.9 193, 411 9.3 0.01214
10 20 11.5 6, 694 3.3 0. 00270
10 11.6 5, 016 2.5 0.00189
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40.4

33%

, 245 M 20%
17.1 M 14%
< 93> (’ 96) ( 1))
20095 5108 750 1189 2160 181 3141 800 4567 2446 40437
8867 1829 393 186 1567 276 595 377 1538 1444 17071
3092 380 34 85 409 46 140 128 1086 198 5597
45960 309 142 199 440 120 385 163 1416 639 8411
1623 233 54 39 233 64 136 204 332 292 3211
679 114 27 98 207 84 101 36 54 507 1906
1103 138 27 41 272 29 114 54 113 140 2032
13638 1888 973 614 1589 321 1811 283 1246 2160 24523
702 136 29 39 131 21 97 38 126 122 1441
609 134 30 38 114 13 50 89 154 80 1311
840 168 12 15 100 25 63 50 161 166 1599
464 58 23 24 127 14 52 54 84 115 1015
2418 417 32 67 341 54 152 94 517 238 4331
4863 1211 113 244 821 119 513 210 2567 703 11363
63588 12122 2638 2878 8512 1366/ 7350 2580 13962 9251124248
0 5.2 9.8 | 21|23 69|11 |59 |21|11.2| 7.5 [100.0
63.6 M 51 1%
, 14.0M  11.2% 1221 M 9.8% 9.3 ni
7.5%
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PB  57.5 ni 46%

MF  39.8m 32% 12.2 m 9. 9% 2
88% . 2
Cg| s&m?
M= EHE
14.7(12%) 12.2010%)
MOF
39.8(32%) PBE
67.5048%)
< 24> (’ 96)
5 13.1 m, 10 12.9 M
, 12 3 ,
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3
Sl o
10.0 o= =
8.0 |3 £ o)
B4
6.0 =LY
4.0 | [ O#H
; o=4
2.0 1} oM
0.0 oZs

< 25>

50%
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& Al A
B

HE | o BAtR
THSE
e W
(e cHel)
< 26>
( ) - ( )
- C ) - C )
C )
- ) - -
- « ) -
, )y C )
, 1995 1 1

10

2000 1 1
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61% '
32% 7%

31%

Al g

o
£ 32%

< 27>
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=
= M
= B9% z
H #l
- o
bl
1% |
10% A 2t
< 28>
53%
; /
17% 13%
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T2 +=HSHR
HE
13%
HY/MES 2
17% A
;B3
e -
17%
y
< 29>
, 17%
65. 2% ,
34. 8%
60%
40% 55% 45%
39. 1% 60. 9%
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( ) 1995
T\/, ’
| MF
, 1998 11 25 , 131
( ) -
) - 1996 1997
< 9>
94> (
1997 1997
1996 1997 1996 1996
17,004 | 20, 077 18 |11,079| 13,035 | 65 | 1,954 | 2,787 | 14
14,143 19,132 | 35 |10,046| 12,994 | 68 | 1,562 | 2,094 | 11
7,481 | 9,741 30 | 5267| 6,859 70 908 | 1,140 | 12
4,614 | 5,361 16 | 2,784 | 3,507 65 752 748 14
10,790 | 17,366 | 34 | 9,926 | 14,353 | 83 | 1,151 | 1,522 9
10,790 21,388 | 98 | 8,420 | 16,315 | 76 | 1,195 | 1,875 9
46, 767 | 55, 499 19 |34,361| 42,133 | 76 | 5,765 | 6,267 | 11
113,772/ 148,464 30 |91,883| 109,196 | 74 |13,287| 16,433 | 11

(

), 1998.
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1996

20

1994

, 1998

. < 95>
1995 1996
1995 1996
28%
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90%



95>

1995 1996
(%
366 246 120 172 166 6 53
141 63 79 22 12 11 84
615 460 155 361 350 11 41
3 - 3 265 263 2 80
758 541 216 645 624 21 15
366 229 137 359 347 12 2
525 373 153 29 18 11 94
314 207 108 425 419 6 35
616 443 172 413 394 19 33
752 574 178 680 666 14 10
881 687 195 675 660 15 23
825 634 190 689 664 25 16
1,028 786 242 370 342 29 64
514 381 133 402 396 6 22
726 540 186 605 588 17 17
280 143 137 162 157 5 42
762 524 238 561 536 25 26
789 612 177 646 625 21 18
380 189 191 234 215 20 38
1, 256 881 375 539 502 37 57
1,619 1,127 492 619 558 61 62
1,089 844 245 1,020 997 23 6
52 14 37 300 300 - 5
270 188 82 384 374 10 42
319 245 74 395 391 4 24
15, 244 10, 929 4,315 | 10,972 | 10, 562 410 28
(A )
A
50 55
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© 10 %

10t on

10%

10%
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30 %

10%
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6
1.
1997 9 12
9 , 10 11 12
9 10
1
-1 . (97
(97 9 12
-1 (97 8 12
(97 9 12
1
3.52
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1. 25%
75%
) 273 |
) 282 |
294 ) 1.95 |
429 )3.52 |
277.5 1.95
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96> 97 9 97 12
0 ) 2
9 8, 200 6, 754 696 750 126
10 9, 037 7,334 945 758 126
11 7,976 6, 553 788 635 92
12 9, 216 7,739 321 1, 156 85
64, 429 28, 380 2,750 3,299 429
2.
97>
(
59 32 3 7 9 2 114
3.
215 2,237
1.35 1
4,
1997 9, 900
17, 000 1




3.0 1, 862 . 35 2,172

5.
12
1,271
2 140 3 83 2 9
, 5 110 |, 6 130 , 1 103 ,
102 , 2 100 , 3 107 1,271
1)
80% 35
4 497 39. 1%
310  (24.4% , 5 229  (18%
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98>

(%

A 2.7

1 26 2
2 124 9.8
3 310 24. 4
4 497 39.1

5 229 18
6 43 3.4
7 8 0.6

1, 271 100
538
(42.4%, 366  (28.8% 71. 2% ,
21. 9% 4. 2%
7| & N i'-'_l
4% o+
ofmE £ Sy
2% 42%
chM|TH &
29%
J
< 30>
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15 ,
15 20 , 21 25 , 25 30 , 31 35 , 35 40 , 41 45 , 45

2% ,
21 30
42. 3% , 31 15.2% 20 42. 5%
15 64%
30 84. 3%
5. 4%
7.3% : 3 251
19. 7% , 1 2 21.5% 4 5 29.4% 10
52 (4.1%
oAy
400
[ ] =0
350 :
300 | —
250 [ s
200 |- B

167
T : : ST ISSEIPPI |
Al - . . .88 : — .
28 5 32
= i | &
0 : : : : .

2S5 5% ol 16-20 21-25 28-30 31-96 36-40 446 46W Ol o4m
ot # = = g = g =

< 31>
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99>

0 1 2 3 4 5 6 10 |10
68 93 1103| 170 | 251 | 211 | 163 | 86 74 52 1271
(%] 54 |7.3/8.1|13.4/19.7/16.6/12.8/6.8| 5.8 4.1 100
2)
1997
)
1
) ) ) 2- 5
1.5 , 1.2 , 1.1 1
0.9 0.9 , 0.9 , 0.9
0.8 , 0.7 , ,
1
)
1 732 , 3 187
1,271 15%
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' 1 823
433 34%

SEHANY 7wt E —=

——ug

—.— g
=3
e L LLEY
———
—e— 2 a5
—f— gt E
T
=
—— ]

g | ] = 7] E}

< 32>
3)
1997
11
2204280 )
, , 15.3%195 ), 15.6%198
), 15.6%198 )
(9.9%, : (8.9%,
(7.9% . 5
5
51. 2% 55. 6% 10
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Cud 45 E QM ool & HAD 20
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< 33>
4)
32. 4% “ ” 418
32. 9% “ ” 18. 4%

dE 5 AiETd
U=
&%

et =¥ 2 oty
A AN
10% =

alareteld |
15%

B4%
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5)
954

747

83 (8.7%

2.8%

45. 2%

, 95 (9.9%

i il e

T

TR e e
190

e
1

TEH

e R

Cle a5
o e
ot

< 35>
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(49. 4%

) 212
16. 7% , 13.5% 9. 5% 2. 6%
SEAs
G600
s00 ii7
400
300 ¢+
g 168
T 22
100 |
ad c
. — >
1 5 ) 3 oj o x 5 % 7 o} pay UHE
r} r}
< 36>
< 100>
( ) (% (%
89 7
( 628 49.4 53.1
, 212 16.7 17.9
171 13.5 13.5
121 9.5 10.2
33 2.6 2.8
17 1.3 1.4
1,271 100 100
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30. 4%
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11. 7% . 17. 6%

29. 3%

P 1998 8 17
20
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< 101>

A - , :
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102>

001-11

001-12

001-13|

001-14| (

’ ) |001-15| - (

001- 16| -

001-17| -

001-18| -

001-21 - (

002-21 -

002-22| -

( 002-23| -

002-24| -

002- 25| -
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003-21

003-22

003-23

003-24

003-25

004-21

004- 22

004-23

004-24

005-21
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200
< 103>

(KPA), (KFP)

200
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<

103>

LG

75%

(%

200

22

11

200

~N NN O
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280

30%

(KPP)

(KPA)

20%

200

5%
‘96
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4, 400

600 700

220

75%

‘a7
3,300
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1)

4,51 , 2. 84, 0. 70,
0.64
< 104>
( / )
«( ) ()
(1 ) 6,316.5 22,200 3.51
1,308.7 3, 000 2.29
320.0 150 0. 47
310.0 2, 800 9.03 2.84
(5 ) 259.0 15 0. 66
2,740.5 3,750 1.37
(4,938.2) (9, 715) (1.97)
6, 462. 4 5, 000 0.77
1,000.0 30 0.03 0. 64
(3 ) 1,842.0 1,300 0.71 '
(9, 904. 4) (6, 330) (0. 64)
380.0 300 0.79
923.2 130 0.14
(4 ) 370.0 - -
(1, 303.2) (430) (0. 33) 0.70
(1 ) 99.0 558 5.64
8, 200.0 10, 000 1.22
16, 540. 0 111, 266 .673
2,000.0 4,000 2.00 451
(5 ) 510.0 250 0. 49 '
710.0 600 0.85
(27, 960. 0) (126, 116) (4. 51)
- - - 2.17
3 )
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W=2(3 x W x Wi)
W = ()
S i ( )
Wi i ( / )
Wi i « 7))
1 L
0.033 , 0. 043 ,
, 224
< 105>
< 105>
) 2, 961, 665|234, 259|318, 579|406, 929,661, 301|385, 861|454, 464|500, 272
/ ) - 2.84 2.84 0.64 0.70 0.70 | 4.51 2.17
() - 0.033 | 0.033 | 0.043 | 0.043 | 0.043 | 0.043 | 0.038
()| 223,916 |21,955]| 29,857 | 11,199 | 19,905 | 11, 614 | 88, 134 | 41, 252
1996
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2)
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3 69. 6
/ )
<106>.
< 106>
A B C
() 2, 000 9, 000 4, 800 -
(% 80 85 87 85
() 5 7 5 5
(% 24 15 19 20
( ) 6 36 10 -
( / 80.0 37.5 91.2 69. 6
) = X +
‘95
1 0.04 17
< 107>
< 107>
( ) 6,564.7 |6,307.6 199. 7 14.8 28.2 14. 4
( ) 6,088.9|2,422. 2 817.5 62.4 1,639.9| 1,146.9
2.7840
16, 951
) = x =69.6 x0.04 = 2.7840



108>

3 10%

241

60%

3%

10%

60%

5%

10%

20%
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W =2(S x W x Wi)
Ve = ()
S i ( )
Wi i (ton/ )
Wi : ( /ton)
8
0. 164t on/ .
0. 062t on/ : 2.6
< 109>
< 109>
() om gy y Co) o
A 97.9 10 0. 102 44.5 2 0. 045
B - - - 6230. 0 740 0.119
C 3.6 1 0. 281 22.3 5 0.225
D 50.7 2 0.039 192. 2 0.5 0. 003
E 890.0 181 0.020 1068. 0 24 0. 002
F - - - 26.7 15 0. 056
G 44.5 21 0.472 44.5 2 0. 045
H 178.0 12 0. 067 881.1 356 0. 0004
- - 0.164 - - 0. 062
1. 695ni/ t on
127 .
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60 , 12 , 200
< 110>
( )t 1, 148, 520 457, 385 573, 750 117,385
(kg/ ) - 0.164 0. 062 0. 062
(n¥ton) 1. 6949
() 199, 764 127, 137 60, 292 12, 335
“ , , 1996
3 ( )
75%
LG , ‘95 3,200
30%
2 , 2 3
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W= S S (Wij

x Dj) x Aj/100 = (R/100)

W : ()
Wij @i ()
Oj @i ()
Aj i (%
R (%
111>
FS
() 0.323" 0.129 0.637 0.579 0.195 0. 556
() 234,578 | 129, 411 18, 265 11,502 |3,197 | 72,203
Bk 75, 723 16, 637 11, 629 6, 658 623 | 40,176
30%
() 22, 717 4,991 3,489 1,997 187 | 12, 053
75%
() 30, 289
() x ()
‘95 34.9 ,
30% ‘95 5.0
3.5 , 2.0
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‘95 40.8
30% 0.2 FHS
12.1
75% 30.3
4,
50%
50% ,
60% , , )
25% , 10% 112>,
< 112>
(% 60 25 10
4 5
4 H
) 95% 2
50% <113>.
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< 113> 4

- 149 -

k
90 x 9x 594(6 ) 95%
11 850 16 50%
90 x 12x 350(2 ) 5%
W = S(Fi x Pai/100 x A/100 x Wi =+ Cai)
W = )
Ao ( )
Pai : i (%
A (%
Wi i (1 )
Gi i (kg/
9%8.1 6.7
9.6 134.4
< 114>
( 2,318.9 1,425.2 996. 5 897. 2
(% - 60 25 10
(% - 49.6 49.6 49.6
(kg ) - 16 20 20
() 34,912 26, 509 6,178 2,225
) - 3.70 4.32 4.32
() 134, 384 98, 082 26, 689 9,612
. , , 199




‘05
PVC
40%
( 15kg,
3.5 ) , ( 10kg,

24 ) 2
< 115>

(kg) ()

15 3.5 ,

10 2.4 :

WA= I(Fui x Pui/100 x Ai/100 x Wi + Gai)

Vi = ()
Fui : i ( )
Pui : i (%
A | (%
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Cai ;i (kg/
5.3
, 1.7 , 0.3 7.6
< 116>
( )t 1,800.6| 615.5 | 163.7 114. 8 211.9 822.7
(% - 2.2 0.4 3.7 0.03 0.1
(% - 50 50 50 50 50
(kg/ ) - 15 15 10 10 10
( ) 729.9| 451.4 21.8 212.4 3.2 41.1
(1 ) - 11. 67 11. 67 8.08 8.08 8.08
() 7,596 | 5, 268 254 1,716 26 332
“ , , 1996
6.
613 ni 10, 703
m 5.7% ( , 1997).
48. 7% 51. 3%

61% 73% 71%
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<

117>

240, 900 93, 950 146,950 | 240, 900 -

% 100 39 61 100 -
199, 800 53, 950 145,850 | 133, 870 65, 930

% 100 27 73 67 33

30, 300 8,790 21,510 30, 300 -

% 100 29 71 100 -

134, 400 134, 400 - 134, 400 -

% 100 100 - 100 -

7, 600 7,600 - 7, 600 -

% 100 100 - 100 -
613, 000 298,680 | 314,320 | 547,070 65, 930
% 100 48.7 51.3 89.2 10.8
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118>

- ¥ (S)
Q) ( 2) i W=2(S xUWi
(Wi) x Wi )
" ¥ (Wi)
200 | i (S) o
(o | iy VRIS XU
(V¥) _ x Wi )
. . (Wi)
5
(i W=s 5(Dj x
- "(D_j) : Wij) xAj/100
; () | TRID
i (R)
¥ (A)
¥ (Pai) W=3(F xPai/1
(W) ¥ (A) 00 XA/ 100 x Ui
¥ (Wi) ~Gil)
N (Gai)
¥ (Fui)
¥ (Pui) V=(Fui xPui /1
- ¥ (A) |00 xA /100 x U
¥ (Wi) i +qai)
¥ (Gai)
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< 119>
| MF

119> ( %

95 " 96 o

va 214 34 44
11.7 7.1 -3.5 0.3 0.2 -3.7 -9.8
15.8 83| -11.3 -0.2 -1.8| -12.7 | -28.2
22.6 10.1 -8.1 1.4 0.6 | -13.0 | -20.8
1.5 4.2 -19.9 -5.6 -8.1| -1220 | -43.7
8.7 6.1 2.7 0.8 18 3.8 3.7
10.7 -0.4 -2.9 -3.7 -3.3 -2.5 -1.8
5.8 16.7 10.2 11.3 8.9 12.5 9.1
. 1998
-8.1%
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97

-19. 9%

| MF
2. 7%
95  10. 7%
-0.4% 97 -2. 9%
10. 2%
< 37>
38. 4%
46. 3%
42. 5%

- 155 -

4/ 4

" 96

61. 6%
53. 7%
95. 7%

57. 5%
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' 97

37>

20, 000

- 156 -

60, 000




10

#2247 7}
pa £E

305,

U
2au| =gt

61%

61%
39%
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25, 560
11, 300
17, 300

35,0008
8%

G0 ,0008
B

20.000%

30,0008
61%
< 39> (%
< 39> y 60!m0

7.5% 35, 000 6, 2%

30, 000 61. 3%

20, 000 25%
20, 000 30, 000
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1.
1
253
38. 4% 21. 9%
14. 9%
1. 6%
61. 6%
5.0% 17. 0%
39.6% < 40>,
L 21.0% B 14.98 [ x4 g
EEEEFE | (14 5%)
3. 4% ﬂ 16. 5%
" ?1
E fud 1.68
4 | — H .
s : mmm - LM e {18 6%)
% | !
A N 56.06 !
A - 1
%] E
L 5.0% & : 39.68% P
[ -1 ., e > {35 6%
< 40>
| MF
18. 6%

15, 000 20, 000

- 159 -



2. BOX

BX
BX
53. 7%
1 0. 5%
1. 5%
0. 4% 46. 3%
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1.
1
'97 1 725 200
11.0%22 )
, | MF
1
«C )
2 , , ( ) 43
< 120> , 22,080
67. 4% 32.6%
20. 8%
23. 8% . | MF
33. 9%
39
17, 026 60. 4%
26. 9% 18. 6%
14. 9%
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28 4,531 90. 9%
51. 3%
69 95. 7%
3 30%
3. 9%
0. 4%
| MF
H ( )
32. 6%
< 120> ( , : 9%
(
22,080 | 14,874 | 4,593 | 5,240| 5,160 | 80|5,041 | 7,206
(74) 100%, 67.4, 20.8 | 23.8| 23.4| 0.4| 22.8| 32.6
17,026 | 10,277 | 4,571 | 2,539 | 2,537 23,167 | 6,749
(39) 100%, 60.4, 26.9 | 14.9| 14.9| 0.0| 18.6| 39.6
4,985 | 4,531 22 | 2,635| 2,557 | 781,874 454
(28) 100%, 90.9/ 0.5| 528/ 5.3| 15| 37.6 9.1
69| 66.3] 0.0 66 66| 0.0 0.3 2.7
(7) 100%, 100/ 0.0 | 95.7| 95.7| 0.0 0.4 3.9
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' 97 150 (67
) (142 ) 72%
< 43>
44%
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90%
=R S
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7| EHE| 25
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6% (
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10
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9, 915

20, 528
26%
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55%

ni



i 9,600 37%

, 9, 200 35%
4, 600 18%
< 121> (
37, 425 - 20,528 | 3,519 | 9,915| 2,424| 1,038
26,200 | 4,600 400 | 9,200| 9,600| 1,800 600
31,889 | 21,556 - 1,333 | 8,333 444 222
44,556 | 20,556 | 8,667 | 1,667 | 10,000 | 1,444 | 2,222

i 21,55 , 20,556
68% 46% ,

8,333 , 10, 000 26% 22% . ,
8, 667 19%
im 17, 261 ,
8, 267 48%
22% 20%

, 51% 42% 47% 55%
, 21% 25% 23% 19%
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< 122>

(/7 ) 17,261 3,832 8, 267 3,480 989 495 198
(%] 100 22 48 20 6 3 1
n
100%
BO% [ |
CEL '
; LT
BO% iﬂﬂ?L#E
(malHs
0% 1=EES T
[@rzHEE
20% |
% 2 X | h &5 & 7|
i
< 45>
3, 003n 5. 4%
2, 969 56, 666
25 )
6, 126m 10. 8%
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3, 100m

65, 104
< 123>
o oy Y e Mmooy @)
2969 | 56,666 | 12,208 | 16.5 21.0 3003 | 63128
3.100 | 65,104 | 23,475 | 13.4 21.0 6,126 | 106, 355
2.
, ' (Pulp
| og) , (R pine)
(Spruce),
6%
6%
6% ,
6%
PB
, 68, 000
, 57,000 , 52, 000 ,
65, 000 8, 000
65, 000
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82, 000 17, 000

, ( , ) 12,000
22,013
< 124> (1998 )
/GT| 82,000 | 70,824 65, 000 60, 000 34, 013
(% 241.1 208. 2 191.1 176. 4 100.0
< 124> PB MF
D
H
PB
=5} 56,000 58,400 /G,
67,400 76,000 /GT
12,000 /GT 34,013 /G
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. PB

PB
( ) D | )
PB (1998)
'98 H ,
PB , B
1999
PB 60% 5% 35%
125> H =} (1998) e
(%
MDF 4,376 2.4 365
31, 646 17.1 2,637
PB 6, 789 3.7 566
74, 924 40.3 6, 244
P 9,727 5.2 811
B 13,553 7.3 1,129
22,053 11.8 1,838
9,221 5.0 768
5,778 3.1 482
3, 252 1.8 271
21 - 2
3, 580 1.9 298
88 0.4 57
185, 607 100.0 15, 467
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H  (
=}
D H
< 126> (1997)

(%
64,453 | 722 |12,203 10,157 | 1,694 35,897 | 1,800 | 1,435 | 545
(100.0) [(1.1) |(18.9) (15.8) | (2.6) |(55.7) | (2.8) | (2.2) | (0.8)
55,157 |2, 206 | 13,789 13,789 | 2,758 |16,547 | 3,310 | 2, 758 0
(100.0) [(4.0) |(21.4) (25.0) | (5.0) [(30.0) | (6.0) | (5.0) | (0.0)
119,610 2,928 | 25,992 23,946 | 4,452 |52,444 | 5110 | 4,193 | 545
(100.0) [(2.4) |(21.7) (20.0) | (3.7) |(43.8) | (4.3) | (3.5) | (0.5)
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. PB

10
2000
" 98
99

11

(2001

10
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30%

12, 000

(PB - MF

26

15, 000

10

1999-117 )

" 98



1
2
- 3: 13,520
4 12, 000

< 127> (

2,083

- 10, 000 . 10, 000

- 12, 083 +

3,333

6, 597

12,013
22,013

1, 667

1, 667

1, 000

[ ( 1.5%+
83 ]

283

4,617

16, 640
( ) 26, 640

14, 900 N

4, 000

60, 234

© 41%
» 24%
12, 000 © 8%
13, 520 . 479

(%

47%
1 41%
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24%

, 12, 000
8%
2000 1 1
1997 1 20383 1 744
< 128> '97 ( I)
47,894. 8 28,739.2| 1,905.3 26,833.9 6, 674.9| 12, 480.7
30,578.5 23,917.3| 1,391.3| 22,526.00 6,518.5  142.7
3,400.00 3,341.3] 4453 2,89%.0 29.2 38.5
13,907.3 1,480.6 68.7] 1,411.9 127.2| 12,299.5
03,528, 4] 27,851.2| 8915 26,959.7| 65,677.2 -
33,733.0| 10,0115 75.4] 9,936.1] 23,721.5 -
5,427.1] 5,400.8] 521.2| 4,879.6 2.3 -
54,368, 3| 12,438.9]  294.9| 12, 144.0| 41,929.4 -
47,776.5 3,791.9 1,847.9] 1,944 0 43, 984.6 -
9,747.1 1,290.7 571.6 719.1 8, 456. 4 -
1,456. 4| 1,416.4 690. 9 725.5 40.0 -
36,573.00 1,084.8 5855 499 3 35,4882 -
189,199. 7| 60,382.3| 4,644.7| 55, 737.6 116, 336.7| 12,480.7
74,058. 6| 35 219.5| 2,038 3| 33 181.2| 38,69.4  142.7
10,292.5/ 10,158.5/ 1,657.4 8,501.1 95.5 38.5
104, 848. 6| 15, 004. 3 949. 1| 14,055.2| 77,544.8] 12,299.5
'97 , 1998,
1 14, 470
108 13, 520
100
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. PB

10
7, 097Gr 10. 9%
PB
58%
0
( ) ( )
= (
) ( D
QxP TQF VXQ - « « « « « o« v oo ( 1
(P (A, (V)
(Q
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Q<P (F/(P V) xP
(PxRI(P V)

F(L-MP - o o o e

6, 704G1( 6, 704G 117,553

/(30,000 12, 466)

6, 704GT
201
(7.2% 7, 300GT( 610GT/ )
< 129> PB
(IRR : 10.9% : 58%
F= 117, 553
(G) |GF (P-V) 6,704| 7,007 \= 12, 466
() |QxP=FH (1-VIP 201,128| 252,319| P= 30, 000
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< 130>
5
G 15,000
2 2
92
1

2
20, 000
0
1, 500G , 1 5Gr
C
10t on/ hr
, C 162
50% C , 90%
4, 500kcal , C 9, 600kcal, 9, 200kcal
257 C 67¢, 708
19.46 C 18.8 19.41
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< 130> ( ., 1 5GU1 )
o | 10,000]1500020,000] 30,00 ~C
10 /
220, 000 | 220,001 220,00 220,00 220,00 [ g 555 [ 5, s
(% 10| 100| 100 100 | 100 | 100 | 100
(% 50 50 50 50 50 9 %
578,000 | 578 00 | 578,00 | 578,00 | 576,00 | 578, 0 | 576,00
] E::gz:m@) #5091 4500 | 4,500 | 4,500 | 4,500 . .
0 0 0 0| 9,600 9,200
! 257kg | 257kg | 257kg | 257kg | 257kg | 67¢ | 70¢
(ton) 19.46 | 19.46 | 19.46 | 19.46 | 19.46 | 18.85 | 19.41
: (e( ;<g) 5,000 | 5,000 | 5,000 5000 5000 ., g
6 7
: (e()GD 1,500 | 1,500 | 1,500 | 1500 1500 ;o a7 g
0 5
()
(G, ¢) 0| 100| 150| 20.0| 30.0 0.275| 0.520
0| 50.0| 75.0| 100.0| 150.0  347.0 | 707.0
() 120.0 | 120.0 | 120.0 | 120.0 | 120.0| 78.0 78.0
172 | 172|172 12| 12| 127 72
202.0 | 342.0| 367.0 | 392.0 | 442.0 | 552.0 | 857.0
e 260 | 210 185 | 160 | 110 | - -
- 564 | 514 | 489 | 464 | 4l4
(%
e 47.1| 380| 3B5| 289 199 - -
- 65.9| 60.0| 571 542 | 484
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1 5 C 1,262.6 ¢, 1,358.7¢

0 10 , 15
, 20 , 30 C 98 6
1 3 120 . C
2 78
300 172
: c 127 , 72
; 292 ,
10 342 , 15 367 , 20 392 .
30 442 . C 552 . 857
C
0 260 , 10 210 , 15 185 .
20 160 , 30 110 .
0 564 30 414
C . 0
47.1% 10 38.0% 15 33.5% 20 28.9% 30
19. 9% . 0
65. 9% 30 48. 4%
C
< 130> < 131>
G 20,000 1, 500G
C 4, 800
3, 000G 9, 600 . 5, 000GT 1 6
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, ’97 210 C 169,484 ¢
47 (1,400 /$ )
131> C )
0 10, 000 15, 000 20, 000 30, 000
1, 500GT 78, 000 63, 000 55, 500 48, 000 33, 000
3, 000GT 156,000 | 126,000 111, 000 96, 000 66, 000
5, 000GT 260,000 | 210, 000 185,000 | 160, 000 110, 000
2
1.
1) A
(PBMF )
A
A
PB MF PB : :
50%

182 -



2)
10%
< 132>
() 39 12 20 22 35 39 12 18 20 25
( / 740 900| 680 730 | 650 680 | 740 900| 680 730 | 650 680
( 9 7 6 8 7 6
( 400 350 300 400 350 300
(% 12 10 6 12 10 6
A
1)

- 183 -

50



0 600 ( ) , (

2)

‘99 131
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50% 14. 5% , 10%
109 83. 2%
< 133>
10% 10 - 20% 21 - 30% 31 - 40% 41 -50%]| 51%
() 4 27 29 31 16 6 113
(% 3.5 23.9 25.7 27.4 14.2 53 100
113
31 40% 30%
3)
L
42 1
85 (20kg )
(45%,
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(45%, 10%

1 5 120 130
4, 000
1999 1 (5 ) 38, B, 32
5-7
5 1 12 ,
- 1 ( )-3 4
( 1 )
- ( ) 2 80 2
( )
10% ,
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4)

134 >
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1)

. W

11

10

1986

13

100%

1 500-800box(40

2 3 (1 )
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20

)

11

(90%,

(10%



2)

15%

90%

30%

- 189 -

1)



90%

2

1)
’ 1995
1995 50

, 1999 5 143

135>
' 95 ' 96 '97 ' 08 ' 99
50 87 103 136 143
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150 , 100- 200

6 7™
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136>
() () (%
‘95 62, 515 33, 563 54
‘06 228, 594 160, 997 70
‘97 291, 503 217,091 94
‘08 345, 691 259, 045 75
137> 1997/ 1998
1998 1998
1997 1998 (% 1997 1997
(% (%
20,077 22,142| 10 11,079 14,205 64 1,954 3,354/ 15
19,132 24,005 25 |10,046, 18,415 77 1,562 2,713 11
9,741 13,793 42 5,267 9,403 68 908 1,525/ 11
5,361 6,842 28 2,784, 4,750 69 752 927, 14
17,366| 26,018 50 9,926/ 20,010 77 1,151 2,337 9
21,388 31,086 46 8,420 23,1700 75 1,195 2,915 9
55,449 65,684 18 34,361 50,334 77 5,765 7,948 12
148, 464| 189,570, 28 81,883 140,287, 74 (13,287 21,719 11
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e NHESIE Fo

30,000 —1—30’:“'/.. 1504
20,000 1004
10,000 800
A4
a 0o
8BS mm 417} L | 1| mat ASEA gt =pm)

T R rsesd BEYW  —— 501

< 46>

1
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2)

LR,V HWV
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M¥, PB

50: 50
85%



50%

, . 70%
10% , 2-3 6

1)
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90%

, 70 50%

100%

20% , 80%
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(

5 10%

(10 15 )
)
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20%

70 75%



2)

6

1999

(40

(22

(5

(10

(15

44%

(9

138>

32

42

13
13
41

40

10

23
15
93

- 198 -



80

50%

50%
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1)

5
3 15 4 20 3
6 3 30% ,
20 30 0
80%
, 20
23% 30 44%
20
< 139>
10 1 1.1
20 23 25.6
30 44 48.9
40 12 13.3
50 9 10.0
60 1 1.1
0] 100.0
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140>

( (%
11 12.2
27 30.0
24 26.7
4 4.4
4 4.4
, 12( 3 ) 13.2
2 2.2
1( 6 ) 1.1( 6.6)
% 100.0
30 (33.3%

13 (14.4%, 20 (22.2%

, b
20 30
141>
1 7 7.8 8.3
2 13 14.4 15.5
3 20 22.2 23.8
4 30 33.3 35.7
14 15.6 16.7
6 6.7
20 100.0 100. 0

- 201 -




2)

52 57.8% ,
24 26. 7% 80%
142>
52 57.8 59.1
24 26.7 27.3
4 4.4 4.5
8 8.9 9.1
2 2.2
90 100.0 100.0
)
39
43. 3%
143>
49 54.5 B55.7
39 43.3 44. 3
2 2.2 2.3
90 100.0 100.0
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' 1 54. 3%
, 2 28. 6% . 5

HEENT LRA BEA 2 FA S

109

2= &)
e ¥ 4w
JA3M W)
2
(578 0l A 8]
\ am
122 H)
< 47>
)
A'S
32 35. 6% 36 40%
144>
4
5
29 3 32
36 - 36
13 1 14
AS 5 5
1 1 2
84 5 89
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, 85%

(1)

89. 7% ,

< 145>
5 5.6 7.4
19 21.1 27.9
37 41.1 54. 4
7 7.8 10.3
22 24. 4 -
20 100.0 100.0
(2)
79. 7%
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KO0

qEEsi A F1 nEs

=

m=z
48>
)
52. 29447 ) ,
2
146>
() ()

47 52.2 54
14 15.6 16.1
13 14. 4 14.9
11 12.2 12. 6
2 2.2 2.3
3 3.3 -
20 100 100
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<

147>

a|l b~ W N|PF

3)

, 1980
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(GR
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1)

(R )
(°93.7.31)
3 25
, know how
2)
18
3) xR
xR
2 . 2 1998
1999 (MDF, PB)
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4)

0. 509/ 0. 80g/
90%
F2002- 1998
90%
2, 3
1
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1

2)

HAGIHEZ &8 |

159 HH%

[wamEEng

FHERE

A0
MBS

O3 BEHE L | |

2HIE AN

&7
87373 A%

#73vta
#3)

ERN =
FRME 1|

49>
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3)

98 7 29
4)
L
m t

70%

100%

5 /L
, , KS F 3104( ), KS F 3201(
), KS F 3202(
< 148>
4 1
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(KS
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1977

(GEN Gobal Eco-1abelling Network)

| SO 14020s
< 149> (N
(&N 19
53 )
Bui |l ding Mterial (Furni ture)
-VWoden Furniture,
-Gfice hai r
BEvi ronnent al -Gfice furniture
Choi ce and panel system
Nor di ¢ Swan [H oori ng -Wiode_nfurnlture
and fitnents
Sichting -Furni ture(except chair
M | i eukeur and other seatings)
Thai Geen .
Label - Rubberwood furniture
- Recycl ed boar d,
- Low f or mai dehyde
bl ue Angel Product of wood,
- Gonposi t e wood panel s
-Board Made from Wiste Vod or
The Li ke,
- buf fer Materials Mide  of
Qi l ed Logs & Used Ti nier,
Boo-Mrk | Lani nat ed F ber boar d of
Recycl ed Pul p
-Agricultureal Milch Sheeting
of Recycled Rl p

DWW gen.gr.jp
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1) Eco- Mar k

1989

Associ at i on)

1996

2,023
1991
45

(1994 4 )

- 100%

Lam nat ed- H ber boar d

- toxi c

AB905 5. 3.

Eco- mark

- 214 -

6

(Lam nat e)

(JEA

(JEA Japan

69

1998

1994

BEnvi r onnent

7

JIS



100%

, toxi c gas

styrene foan{JI S Z- 0235 )

50%

9 7 1
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(f or nal dehyde)

JIS A 5905, JIS A 5908

100% ,
5%
, toluene xyl ene ,
3 4
2) ue Angel
)
1977 ,
(Environnental Mnisters of the Federation and
the Federal S ates) , 1986 (Federal Mnistry
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for the Environnent, Nature onservation and Nicl ear Safety)

(B ue Angel)

4100

D B RREE |

¥

ToHREED B E

!

T JlEEere Ha |

v

EZE e Al

!

I TZEIAIEH

I

=

I
X

, 1996 12 920
B ue Angel 76

HErESEY Higtd &= &
EOHEE =4 B30I NEE =2,

FAMINMEE HRH HE &
AENER MEHES ==,

JIENWT 20 L™, @ B0l RS A
QP HENAM SRS JESECEL |
F0E D@ SECTETE HEE.

T SESmHIL FHoR

EPE BALL

PO SHE HHE 22 a2 2 ARREE
=T et sF2AAIEE 50

BEHSTM 2MHA 2E
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‘ (LA : Life
Gycl e Assessnent)’

‘ (Sreantined LCH’ ,

)

ue Angel
139 (53 ) 383 (49
) , Gonposite wood Panel 10 (5 )
1998 12 107 532
3) Wi te Saan

1989

(Nordic Eco-labelling board)
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)
Nordi ¢ Eco-1abel Iing

1994 5 , 1999 12 20
(1)
92 10 7 Nordi ¢ envi ronnent al -1 abel | i ng
- fornal dehyde : 0.5%

- allergenic, toxic, carcinogenic, nutagenic

BJ 1%

, 2%
5%
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(pht hal ei n)

(2)

60%
90%
4) Envi ronnent  Choi ce Progr anf ECP)
)
1988 ,
1995 TerraChoi ce BEnvironnental Servi ce
165 , 1,700 , 90

¢

TerraChoi ce Environnental Service

’ ¢ ’

(PWC : Public Wirks and Governnent Servi ces
Canada) , ;
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1997

150>

2

50

1700

“Cenand S de Minagenent Approach”

1995
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. I1SO

1O TYPE | 3
. TYPE I ‘ ’ , 3
TYPE 11 ,

(LA (BB

1O 1O 14020  1SO 14021( TYPE

N ), 150 14025( TYPE | ), 150 14025(TYPE 111 )
3.

(10 14020s
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2,000

| amnate board

100%
50%

100%

- 223 -

(LA



(LCY ®R

| SO 14000 257
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< 151>

< 151>
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152

001- 11

00L-12 |

001-13 |

001- 14

001-15 | -

001-16 | -

001-17 | -

001-18 | -

001-21 | -

002-21 | -

002-22 | -

002-23 | -

002-24 | -

002-25 | -
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003-21| -

003-22| -

003-23| -

003-24| -

003-25|

004-21| -

004-22|

004-23|
004-24|
005-21|
4]
) “2000 1 1
) 1]
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1)

LPM

2)

3)

228 -



153>

B

(P8 MR

(P8 MR

(P8 MR
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4)

154>

154>
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1,507 (
40, 330 3.7% 32 /|
o= x|
TAL | —* I wo- HE |—P HEE
[0 &]—+[2a 2w v oisavss sa
HED | —» &
0| 2E0| = *
[ma ]— [ |
< 51>
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a =l
— | el ug

< 52>

()

1

v
SERE

ol@ 0| i

- 232 -
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o EESE g5

+&1
b & |—| 32 4‘
[om e [27]
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2)

1)

2)

3)

4)

233 -



BC

4.
1)
‘98 1, 652 1 4. 1Kg
< 53> 9 11
4 6 , 11 251
15% . 1 42 3%
4 11 72% 85%
12 3 29% 66%
1 ' 98
204 1,142
1 56 , 1 7.0 5 8
| SR —e— RS |
= H| @
280 1 0%
B2% B
Wﬁr { B0%
0 + F3% 1 Fom
-~ = 74% i
180
o 508k
{ 40%

et

1w 2 3 68 TH 0B8m o 108 MTE 12y

< 53> 98
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180,000

160,000
140,000
120,000
100,000
80,000
50,000
40,000
20,000

99
3 5

[ B e A7 ajzh

20
200
130
. H 50
13 28 3@ 48 58 63 TE BE 9¥ 108 11E {23
< 54> ,
98 ,
2 98 | MF
‘99
99 6 7
26% 6% , 7 19% 5% ,

, 6 7 8% 10%
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155> ‘98 99 ( kg, %
‘08 ‘99 ‘08 ‘99 ‘08 ‘99 ‘08 ‘99
1 22,850/ 21,815 19,500/ 11,200 42,350 33,015
54 9% 66 9 46 % 34 % 100 100
5 21,120| 52,794 24,000/ 30, 900 45,120, 83,694
47 % 63 9 53 % 37 % 100 100
3 46,715 97,401 24,500/ 49, 600 71, 215| 147,001
66 % 66 9 34 % 34 % 100 100
4 73,815 137,054 28,500/ 62,470 102, 315| 199, 524
72 % 69 9 28 % 31 % 100 100
5 87,040 167, 222 19,500/ 40, 400 106, 540/ 207,622
82 % 81 9 18 % 19 % 100 100
6 75, 770/ 134,151 27,000 9, 200 11,954| 102, 770| 155, 305
74 % 86 9 26 9 6 % 8 ¢ 100 100
7 113, 579 123, 900 27, 400 8, 000 14,900 140, 979| 146, 800
81 % 84 9 19 ¢ 5 % 10 ¢ 100 100
8 97, 390 27, 400 124, 790
78% 22% 100
9 184, 450 52, 400 236, 850
78% 22% 100
10 153, 030 68, 300 221, 330
69% 31% 100
1 175, 682 75, 401 251, 083
70% 30% 100
12 16, 115 40, 200 56, 315
29% 1% 100
440, 889 734,337| 170,400 211, 770 26,854 608,289 972,961
72% 759 28% 22% 3% 100 100
1, 142, 556 509, 101 1, 651, 657
69% 31% 100
2)
)
( )
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156>

15cm

97

60Hp(1 )
2 3 /KR

77,100

EEW | — | sBeojol| —» | my [—

b | AIEFEE0| 0]
< 55>
' 97

> | 2 s

237 -
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157>

'97 5 300kw hr 353, 700
1)
11 km 220
112km 1 24, 700 ,
125km 27, 600 ,
, 11
1 100, 000
< 158> (99
(e)/
(km) /0 /1
(km
112 0.53 415. 86 24, 685
125 0.53 415. 86 27,551
388, 360 kw 618
, 10%
* (388,360 ) + (61.8 /kw + 10%
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1 47,000 1 25
1 150 200
1 26,000
kg 590 ) 2,200
< 159> , ;
(7))
( /kog ( 1°¢)
26, 000 47,000 590 2,200
7,425 ,
48, 000
< 160>
«( )
() C ) | ) L )
77, 100 10 5% 3, 000 7,325 610
353, 700 7 5% 20,000 | 48,002 4,000
- )/
2)
99 6 7
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6 196 ( 100 , 9% )
, 7
100 92
32%1, 277 ) 6 7
8% 29% 6 kg
32.9 , 7 kg 25.3
< 161>
() ()
(kg) () ()
6 134,084 110 | 100 96 2,585,000 1, 394, 250 | 432, 193 4, 411, 443
7 123, 900| 115 92 - 2, 702, 500 - 431, 676| 3, 134, 176
)
6 B
26 716 A
6 148 7 6
, 23 634
< 162>
(kg) () ()
6 134, 084 11, 954 26 6 716, 326 148, 110
7 123, 900 14, 900 23 6 633, 673 148, 110
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) (99 5 )

99 5 , 1
43 5,224 ,
121
3,384 (65% ,
1, 144 22% 449 9%
182 3%
< 163>
(kg) | (e, )|Ce, )kw )€ . ) ) ()
43, 100 520 438 327 109, 360 144 -
() - 1, 144,000 182,147 449,412 64,522 3, 384,000 5, 224, 081
- 22% 3% 9% 1% 65% 100%
3)
(‘98 1,652 ) B/ C
, 15,000 / , 16, 000
, 102, 642
90, 325 12, 317 , 88, 692
86, 980 1,712 ,

14, 253

25%
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9,912

B 4, 368
5,544
4)
1, 652
19, 572
164>

5, 808 5, 808 -
40, 608 35, 735 -4, 873
774 681 -93
5, 388 4,741 -647
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