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Fig. 1 Basic Concept of “system and environ-

ment” for the Environmental Performance
Evaluation
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Fig. 2 Overall Flowchart of the Environmental
Performance Evaluation
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Table 1 Industry, Workers number, and Total
floor area in the eight Offices

The Offices Industry Workers (Man) | Total Floor Area (m?)
A Electrical Machinery 68 1,637
B Firm 32 460
C Production 10 176
D Equipment 20 331
E Construction 43 500
F Production 7 160
G Food 6 90
H Electrical Machinery 40 360
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Table 2 Environmental Balance Accounting of the Paper in Office “A”

B L BB

{

B ¥ X &

(June 5-9, 1995)

Incoming Part Weight (g) Inner Part Weight (g) Outgoing Part Weight (g)
Double Sided Prints 432 A3 0 ; Double Sided Prints 0
Incoming N " A Informative - - N
Materials Single Sided Prints 0 Single A4 183 Products Single Sided Prints 180
Subtotal 432 Sided B4 5 Subtotal 180
Envelopes 7,930 Papers | B5 33 Envelopes 0
Produced .
Packages 611,240 Others 0 Delivery | Packages 38,750
Postcards 10 Subtotal 221 Matters | Postcards 0
Delivery 7y wspapers 2,465 A3 0 Subtotal 38,750
Matters pape i .
Leaflets 90 Single A4 0 Waste Papers 3,595
Direct Mail 0 Sided B4 0 Packing Papers 2,645
Subtotal 621,735 Papers BS 0 Papers to | RecyclablePapers 4,210
A3 1,660 Consumed Others 0 be Burned Papers Treated by
8,405
A4 16,650 Subtotal 0 Shredder
Copy Paper gy 1,090 Sending 716 Subtotal 18,855
(Virgin B FAX — 87 0
Paper) 5 1,170 Receiving Newspapers
Others 0 Magazines 0
Subtotal 20,570 Papers to | Printer Papers 0
A3 0 be Recycled| Copy Papers 0
A4 0 Drawing Papers 0
Copy Paper ['g 4 0 Subtotal 0
(Recycled
Paper) BS 0
Others 0
Subtotal 0
Total 642,737 Total [ 57185
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Informative Products 180

Incoming Materials sl AL poubeiSideciRant=y |
- Single Sided Prints 180
Double Sided Prints 432:| Information | 38£7$ (:’:xceivin ) Delivery Matters 38750
Single Sided Prints 0 9 ) FAX (Sending) 716
Virgan Paper e 3 Information
0 20570
Copy Paper  ee—! — b3 Papers to be Burned 18855
Printing ‘ Waste papers 3595
A Packing papers 2645
e Recycable Papers 4210
Delivery Matters 621735 Recycled Paper]. Papers Treated
0 = by Shredder 8405
Packages 611240
Envelopes 7930 —> Papers to be Recycled 0
Postcards 10 _/— 221 0 0 Newspapers 0
Newspapers 2465 Magazines 0
Leaflets 90 X Printer Papers 0
Direct Mail 0 (Unit : g) Copy Papers 0
: Drawing Papers 0

—3 Paper Flow

A Stock for Copy Papers and Printer Papers(New Papers)
w3 Information

B Working Area (Single Sided Prints) C BOX for Single sided Prints (Single Sided Papers)

D Working Area (Double Sided Prints) E Stock for Double Sided Papers to be Recycled
On June 5-9, 1995

Fig. 3 Flowchart of the Paper in Office “A”

Table 3 Measured Weights of the Incoming Part and Outgoing Part in the eight Offices

(Unit: g)

The Offices A B C D E F G H
Incoming Materials 432 0 1,901 8,966 1,311 890 218 1,500
| Delivery Matters 621,735| 11,200 | 15,510 | 28,645 | 16,700 | 10,160 | 6,930 | 3,020
I“i;;:“g Virgin Papers 20,570 | 11,647 | 3,380 | 10,610 | 22,036 0| 6,600 5,540
Recycled Papers 0 0 5,526, 0 0 9,430 0 0
Total 642,737 | 22,847 | 26,317 | 48,221 | 40,047 | 20,480 | 13,748 | 10,060
Informative Products 180 0 562 | 8,805| 2,501 | 3,020 5,437 0
| Delivery Matters 38,750 | 7,060 | 3,505 | 11,790 | 46,560 | 2,980 | 9,485 70
O”;ii:ng Papers to be Burned 18,855 | 44,018 | 8,654 | 21,659 | 11,795 | 10,135 6,808 | 2,839
Papers to be Recycled 0| 4,260 3,150 | 10,740 9,825 0 0 0
Total 57,785 | 55,338 | 15,871 | 52,994 | 70,681 | 16,135 | 21,730 | 2,909

(For a period of one week in 1995 in the each office)
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Table 4 Measured Weights of Copy Papers and Single sided Papers and Related Items in the eight Offices

‘The Offices A B C D E F G H
Copy Papers Introduced (g) 20,570 11,647 8,906 10,610 22,036 9,430 6,600 5,540
Copy Papers Introduced/
Workers (g/Man) 303 364 891 531 512 1,347 1,100 139
Single Sided Papers Produced (g) 221 1,034 765 110 5,085 1,170 190 0
Single Sided Papers Produced/
Copy Papers Introduced 1.1% 8.9% 8.6% 1.0% 23.1% 12.4% 2.9% 0.0%
Single Sided Papers Consumed (g) 0 106 1,016 63 2,195 1,000 460 [1}
Single Sided Papers Consumed/
Copy Papers Introduced 0.0% 0.9% 11.4% 0.6% 10.0% 10.6% 7.0% 0.0%
Papers Treated by Shredder (g) 8,405 14,910 581 1,190 0 0 4,600 0
Outgoing Papers to be Burned (g) 18,855 44,018 8,654 20,469 11,795 10,135 6,808 2,839

(For a period of one week in 1995 in the each office)

70% -
[ The Production Rate of Single sided Papers
60% = Single sided Papers Produced/Copy Papers | [—
Introduced
50% —— . 4
O Papers Treated by Shredder./Outgoing Papers
40% — to be Bumed i
30% —
20% - - e ——— —
- M o [
o il
A B C D E F G H

The Offices

Fig. 4 The Production Rate of Single sided
Paper and Shredder Treatments in the
eight Offices
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<CASE1>

Consumption of 1Ton Virgin Paper

. 0.08t-CO2 0.98t-C0: 1.00t-COz  0.004t-CO:
A4 P

Procurement f
Paper Pul| .
of Tree Ping

0.967t

Con:
—|
1.000t

of Paper

1.934t 1.000t

® ®

[©)
Total 2.06 t-CO:
<CASE2>

Consumption of 1 Ton Recycled Paper
(The Intermix Raw of 80% Used Papers)

. 0.02t-C02 0.20t-CO2 1.00t-CO2  0.004t-CO:
A o22eco A
A g g
: uf
Proz\:r::::m Paper Pulping ‘ -3 M:;\P:::re pmgp Consumption
0.386t 0.193t i 1.000t 1.000t
@ Recycling @ @
0774t |@
Total 1.44t-CO2
<Example> )
Unassimilated COz ~ © 4Emrssnon of COz
Step
’ (Weight) >
Fig. 5 Indispensable Raw Materials and Emission

of CO; from the Production of 1 ton Paper
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I ) w K H weH LB E-F B X A
Table 5 Detailed Comparison of Curtailment of CO, Emission in The eight Offices
(Kg-CO,/Year)
The Offices A B C D E F G H Average
Estimated Maximum Quantity of Emission 3,477 |5.28 |2,002 [3,675 [4,550 |2,037 [1,306 41 [2,8%
without Effort (a)
Already Reduced Quantity by Using Recycled 0 0 114 0 0 231 0 0 43
Papers . (b)
A.lready Reduced Quantity by Using Single 17 a1 156 15 m 186 58 0 162
Sided Papers (c)
Already Reduced Quantity by Recycling Used 0 333 246 840 768 0 0 0 273
Papers (d)
The Present Quantity of Emission .
(e=a—(b+c+d)) 3,460 4,844 1,575 2,820 3,011 1,620 1,248 747 2,416
Future Reducible Quantity by Using Only 508 422 190 339 628 87 215 158 330
Recycled Papers €
Future Reducible Quantity by Using More 218 196 142 158 292 148 100 73 173
Single Sided Papers ()
Future Reducible Quantity by Recycling All
Used Papers h) 986 2,131 485 854 147 617 361 87 709
Minimum Quantity of Emission with Thorough
Effort (i=e—(f+g+h)) 1,598 . |2,096 758 1,470 1,943 767 572 428 1,204
Already Reduced Quantity of E.rmssmn 17 424 517 855 1,539 a7 58 0 418
(j=a—e=b+c+d)
Future Reducible Quantity of Emission 1,862 [2,748 817  |1:350 | 1,068 853 676 319 |1,212
(k=e—i=f+g+h)
Maximum Reducible Quantity of Emission
(1=a—i=b+c+d+f+g+h) 1,879 3,172 1,334 2,205 2,607 1,270 734 319 1,690
Maximum Reducible Rate of Emission ) 54.0% 60.29% 63.8% 60.09 57.3% 62.3% 56.296 42.7% 57.1%
(m=1-(i/a))
Already Attained Rate to Maximum Reduction 09%| 134%| 388%| 388%| 590%| 328%| 79%| 00%| 239%
by Effort (n=j/1)
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Fig. 6 Comparison of the Ratio of Reduced and
Reducible CO, Emission in the eight
Offices
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Table 6 The Analysis for Efficiency of the Future
reduction of CO,; Emission by Three
Kinds of Improvements

Future Reducible Quantity of CO; Emission |A|B|C|D|E|F|G|H
By Using Only Recycled Papers* NG O OO eA AN
By Using More Single Sided Papers** ® o0 o/ 000
By Recycling A 11 Used Papers*** O|e|0|0|e|O|0|A

®:0%~25%

©:75% ~ 100%

(Efficient Rate of Future Reducible Quantity of CO;

Emission by Effort of Each Office)

* Papers are Conversed to Recycling Papers (Intermix

Raw of 80% Used Papers)

** The Production Rate of Single Sided Paper is 20%, the
Consumption Rate of Single Sided Paper is 100%

*** Both Used Papers to be Burned and Papers Treated by
Shredder are Discharged as Papers to be Recycled

A :25% ~50%  (O:50% ~ 75%
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Abstract

In this study, an environmental performance evaluation and its environmental audit was carried
out for eight main or branch offices in Hiroshima City. Each location was studied selected as an
experimental system, based on the theory that the [system] and the [environment | are distinct from
one another. Incoming parts (incoming materials, deliveries and incoming copy paper), circulation
(one sided paper both produced and consumed, FAX), and outgoing parts (outgoing materials, trash
to be burned and to be recycled) were considered as subjects and measured in the investigation.

The measurement for each office was performed for a period of one week between June and
September 1995. Based on the measurement results, the incoming and outgoing materials were
systematically arranged, and an environmental balance acceunting, which is the basic data for
environmental audit, was presented. Moreover, taking the environmental balance accounting as a
basis, a flow diagram of the materials was drawn, and evaluations of various environmental effects
and related improvements were carried out in the eight offices. In these evaluations, the level of CO.
emission was used as an index, and was simulated using the LCA technique. The results for the CO,
emission level in the eight offices were : four of them had an approximate 30% reduction ; two less
than a 10% reduction ; while the remaining two showed almost no change at all.-

Although there were different results for each office in these evaluations, overall approximately
a 60% of reduction for CO, was possible for each of the eight offices.

Key words : environmental performance evaluation, environmental audit, system and environment,
environmental balance accounting, reduction of CO, emission



