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OPERATION DECISION-MAKING AND BENEFIT
DISTRIBUTION OF REMANUFACTURING SUPPLY CHAIN
UNDER GOVERNMENT REGULATION

ABSTRACT

With the rapid development of modern industry, the issues of resource
scarcity and environmental pollution have become increasingly severe. To
address the contradictions between socio-economic development and resource
environmental issues, countries around the world are actively promoting the
circular economy. Remanufacturing, as an essential component of the circular
economy, is a crucial means to tackle current resource and environmental
challenges. However, practical issues such as low recycling quantities and high
costs associated with recycling and remanufacturing are prevalent, which has led
to less than ideal outcomes in the remanufacturing of waste products in many
industries. In response, governments across the globe, based on the principle of
Extended Producer Responsibility, have introduced various regulations to
incentivize enterprises to engage in recycling and remanufacturing. Among

these, fund policies and reward-punishment policies are two types of
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governmental regulations that significantly motivate the recycling and
remanufacturing activities across various industries. At the same time, in
industrial practice, to reduce the risks associated with recycling and
remanufacturing, many enterprises collaborate with other businesses in the
supply chain through models such as remanufacturing transfer and joint
remanufacturing to conduct these activities. Therefore, studying the impact of
fund policies and reward-punishment policies, two types of government
regulations, on the choice of recycling and remanufacturing responsibility
transfer models and cooperation models, operational decisions, and supply chain
profit distribution issues for remanufacturing supply chain enterprises, is of
significant importance for enriching the research outcomes in the field of
remanufacturing supply chain and guiding the operational decisions of related
enterprises.

This article begins by examining the issue of recycling and
remanufacturing responsibility transfer in the remanufacturing supply chain
under the fund policy. It discusses the preferences of supply chain members for
different recycling and remanufacturing responsibility transfer models (referred
to as recycling and remanufacturing models) and the impact of the fund policy.
Furthermore, it explores the optimal recycling and remanufacturing models and
their applicable conditions from three perspectives: the supply chain, consumer,
and societal welfare. Then, focusing on the recycling and remanufacturing

model that maximizes societal welfare, this study examines the choice of
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cooperation models and the impact of reward-punishment policies by
introducing such policies and expanding the structure of the remanufacturing
supply chain. It explores policy optimization strategies that promote a balanced
development of societal welfare and economic benefits within the supply chain.
Finally, using cooperative game theory to coordinate the profit distribution issue
in the supply chain, a stable operating model for the remanufacturing supply
chain is obtained. The relevant research conclusions are as follows:

There are differences in the preferences of remanufacturing supply chain
members for different recycling and remanufacturing models. Manufacturers
prefer the model where remanufacturing is solely outsourced, while
remanufacturers prefer different recycling and remanufacturing models
depending on the product development efficiency. Under the full authorization
model, supply chain members forming a grand coalition can maximize the
supply chain profit. However, changes in the target recycling rate and the
intensity of rewards and punishments can lead to higher profits for supply chain
members in partial coalitions. Therefore, the grand coalition cooperation model
IS not stable.

Under the fund policy, the maximum societal welfare is achieved under the
full outsourcing and full authorization models, the maximum supply chain profit
iIs achieved under the sole remanufacturing outsourcing model, and the
maximum consumer utility is achieved under the sole remanufacturing

authorization model. The fund policy can guide enterprises to choose recycling
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and remanufacturing models that are more beneficial to society, but the conflict
between societal welfare and supply chain profits is difficult to reconcile. The
reward-punishment policy can promote cooperation among supply chain
members, and the grand coalition cooperation model can achieve the
maximization of supply chain profits, addressing the issue of optimal
distribution of supply chain member profits and societal welfare. Moreover,
whether it is the fund policy or the reward-punishment policy, only an
appropriate level of incentive intensity can achieve dual optimization of societal
welfare and supply chain profits; excessive incentive intensity will ultimately
backfire.

Changes in the fund policy and reward-punishment incentive policy
directly affect the unit profit of new products and remanufactured goods.
Therefore, different supply chain members have different preferences for the
strength of policy incentives. Under the fund policy, manufacturers prefer a
lower environmental tax while remanufacturers prefer a higher environmental
tax. Under the reward-punishment policy, retailers prefer a lenient policy with a
low recycling target and low intensity of rewards and punishments, while
remanufacturers prefer a strict policy with a high recycling target and high
intensity of rewards and punishments, and manufacturers prefer a policy with a
moderate recycling target and intensity of rewards and punishments.

Influenced by changes in regulatory policies, it is challenging for members

of the remanufacturing supply chain to reach a consensus on the choice of

VIl



LRI R A 247 185

cooperation models. The differences in profits among supply chain members

under various policy levels make it difficult to meet the profit distribution

requirements of all members. Therefore, by taking into account the profit

differences among supply chain members under different policy levels, a

designed supply chain profit distribution plan can meet the revenue distribution

requirements of each member under different policy levels, thereby achieving
stability in the supply chain cooperation model.

Author: Chen-yu Ming (Management Science and Engineering)

Supervised by- Professor Zhi Liu

KEY WORDS: remanufacturing supply chain, fund policy, incentive and

penalty policy, Stackelberg game, cooperative game
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BRI A3 T A TR AL BT 7™ i I B AR5 AN B P Sl PR A 3 i A7 4 R E S
o A SR 2RI T 1) 32 TR 5 1 9™ ™ ot PP Al P 1 P o RS RO R 453 2, DU 1) s v
HE R B o PR3k o A 2 5 B R LA A R IBC B A AR AR A B o 15 AN ARG FL
) H B [l

UEBTE AR IR 3% 16.

4.4 FETEIEIEFIEIR A ER 5T EC ALY

AR 3 BT BUORAZ S0 BE R BEAE 7> BRI, IR et B Bt R R s 7 B T R
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% 18 B BUN BURAZ 314 ELHE R Me (3 B s AR BRI F A RE 0, A S 8 1 8 0 1) A B2
DA =4 i (4 S B ol 7 PO 8 ) E 7 A0 0 BB B WAL 2 o R g R it ) o ) R S B A 2 0 P T SO
ANBE A AE E KA BE A s 0 FC 2R . It N ple B3 XA 2t 7 PG 8 SR 092436 A2 »
U3 S B RS 5% PR IER B SRS REHERFRRUE « D9l ARSCRA G VR IR BEAR AR o A1 S B 1l 5
[ FR) 28 AR AR S T o s FHAZ o BC R UPR 7 BT, TR K B ARGUE O A% IR 4 H B AR
PRI iR A 23 e T 2%

4.4.1 S1FEFFHERE

FRIE R EUH B [N VI R R R, HA N RS SEHEARPITEEYE, vER
JET N PRI ST RFAEAE v(s) RIS . AR A SR BE N EESE R, n={M, R T}E Rt
MAERL G, Hrhv(@), v(M), Vv(R), v(T), V(MR), v(MT), Vv(RT), Vv(MRT)&ZJ
B 8 B R R ZH R BT A B R R E A . AR A VE TR RS, BB R 2 HAE 54t
A FAth i R ZR BT RE S SRAS BRI . s 2, BRIE(EACE TiZER R, T
HAEHE N EE AR P BN BE ) o TESRAL, FRATHI BN AR L) R 4L & B AR 1
NEFIEE BT . Ak, B RRFIEEA 0.

& 4-3 BAF IR B 3

1P Q) M R T MR MT RT MRT

v(s) & an £ & e £ .

B 1 S(L-k)* (k-5)° A+6(1-06) (1-0)K*+A 1 1
2 4A 4A 2A 2A 4

HArA=k?>-2ks+6 .

4.4.2 #%0 S ECHLE

Giif 4.00 W), C BT GORIBERFIE T, TR MRT J2 6t i 51 iR
EAFRE. RIS BARE — 4 E R ST R TS « TR A
7 0 B T I B IR . JRATAN BV X,y 5 o g R (7
R SRR R KB ORI AT . T TR X = (4 X, X, ) RS
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AR SRR FRVE N, A BERON S &I BT %o S A AR SCHIE ,, MR FEPEA
SRR RN T

(1) MAEHEME: x, 2v(M), X, =V(R), X >V(T);

(2) HEARBME: X, +X,+X =1,

L BRHE RN C(v) ={x(v) e V)| 2, % (V) 2 v(s),s © N}T2. fEA S0 B5E T,
T A% O 73 B T S8 RT DLARFIE B BER IR 9 3 Be T 56 X = (X %g, X ) 15 X, 2 V(M) ,
Xg ZV(R) » X 2V(T), Xy + Xz 2V(MR) , X, + X 2V(MT), X; + X3 2V(RT), X, + Xz + % =1
RN BT o A% P A2 BRSSPI P 72 BT RIS G o %0 ARES, R4
Sy BE 7 RALAF B2 55 P 73 e (AR 229 K T ML pR I ) S AR AR BT
BE A AR Z A0 KT e AT 25 B R s SRE A, i HOKER B A 45 e lie, REREE
FasE . AL NTESE, MR DI ERE A2 5EHWE, XRE B AR
B2 5F ERNMER i KRB B, BB AR E
443 8%

T {EVEAVE NG S S VR TR 70 7 V2 e 8 T 2 AR | B AR PR NIRRT 2
FERMETEE S CRIAED AAMAR A s (R K2 e, X &1FmsE
[N, V], PENIEES R (e n)i) o 54

7;,(V)=am,(V)+(1-a)M,;(N,v) (4-11)
2.5 (V) =V(N) (4-12)

Hrm (v) =v(@i) 1M, (N,v) =1-v(n-i) 73322 5% i /IG5 BC T RRAN IR, S
g & 43 7, (v) VAR SRR EE B0 R o ll—a, HHEN(4-12) 105 « A SCH I H ¢ S it
N2 P 8 AR PR S 2 T AP 3 e PR R A 20 T 2R

444 ZERSEETROREKBNERT
AN IE S A EZREE SRR MRT BEEIMZ A, TS SEZEEIS T

173 BC T3 S AFAE 1) — S ) A H it
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(D)o BLJ7 8 SR o b
R 4-3 HERFEE AN L IRHE R BOE R, BRI, [Rlgis
fEm oz B e FBK®E 25 FHWkm » & EWRMTRAN:

SU-k? 50Kk (k- 5)?
A4K2+5-2kSs) ~ T 2(K2+5-2kS)  AKZ+5-2ks)

2
<x < (k=9) 1o <§,

2(k2+5-2ks) 2~ M 4

HArx, +x, +% =1,

LT 5 x={Xy , Xg, X PR AL L, WL RIS Xy +Xg 2 Vyr s Xy + % 2 Vyr
Xp +Xg 2Vr s B Eur +&ur +8ar S2(Xy +Xg + %) =2 H LA H]

g WO % WO B oo W % M X m|oH

A={(5,k)|(0<5<%,5<k<1)U(%<5<%,5<ksk1Uk2sk<1)} . K

35-\6 5—(5°-5 )  35+/5(65-45%-1)
- 1428 b 1+25

XA G ={(5,k)|0< 5 <L,6 <k <, SHMAIEIIET LA BREN LS5 1Mk
HE., XA G-AF, RAKEFEXTSEEFIESE LR A, B
Mi(NV)+M (NI <V, i, {i, i}e{M,RT}. SRIf, 4503 xh s i 2 e i

AU B FF AN — AN o BURF T TH 77 it T 1) 32 (10 A 202 8 75 AR B0 S 75 R
IR R, Rk B (Waste Electrical and Electronic Equipment) VFIFRE ) (%35
LT AL BRI S AR BERIE ) [ AT PSR BEAT I 2 BT . B T 9 A R
PRI R, V1 B s T A i A S AR BB BT o I A1 R 3R 1) e A o 3 B0 40 Bk
WEANEH L, Bk ES 5E SR EE. i, AR R R 2 R R R R
WIEVE, 26 <K MT BEBRRIE R T MR BRI, it 7 57 5 P A 3 g 6 B LLIE SR A
R ERKHIETE, BE SN2, MR BCREAT MT B AR B AF)E
RV/INHE CATIUN o 3 ey e DA AR 5 22 Wi R R e 3 2 ) W ide 3 5 B v B P A pe S A A
REE S AR — B TR RE B e KAk BRI, AEKIHE R, REsBt B I A ae
B il DR ) B 2

HI UL AT A, 22 B S AR I 2R PR U 1 15 2 1) Jay 30 B0 S R A D Bk B, )R 1 R 8O A
RIS 5 ANE, A 75 FE AR R 3R 1032 Bl 4 5 BUR) B 5 R MR A0 35 R A B AT

ky o IXRYIERIR B N R A 1F R

5

i

iH

il
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SN2 53 B AR G R, DR A AR DR (A LB Al AT & VR A 20 P m) B AT AE— 58
FRIBRIE . AT XTIX BRI, FRATHE R A BB e v J7 S I BRI ) R it 2 g5
PRI ZR BV RF LA AW e, AT 75 2135 12 P AT (4 LB ol 53 S AR R O DR T 2%
(2) 8k B2 L e it

2% Wang[74] & B & 8 Al B &, HEAXE R T LERRN

(Diiij =7Zii{rj_7z-iD_7[JP’ ¢’|\'\:§zq :”l\(leT —7?3 _”r?_”TD’ {i, j=M,RT}o Rioric)s ZE[= i
A 55 A 0 46 R &+ S+ Eay <200 + X + %) =2 1 321 [ B %5

2(&E +&p + &) A BN LB & M A T X3k 2 BL T 2805 R TR 2 5 F AR B 0 2%

- 92 - MR+MT+RT . . L
ol < S ola i gl = Par g"gﬂ oot | 21124 o) S B L 1 P 440 A B

T KRB MRT BCE G IRLEER 2/3 I, 2535 B MR B R HE LR 2, 15
KIFEEATDE « NARRX — ), 4EFF RIRIRRS S, ASCERH T — A0 LUINALR) JR) # BK
MIEFRRFEE R T7 %, ana(4-6) M (4-T) s .

i {eﬂ(wmq o) MRT

< ¢7i”+j .
MRT i 0 (1,)e(M,RT) (4-13)
1 Pw+reT > (Di+j

Z eﬂ(wmén—«a‘i,»vij +zVu <9 (4-14)

BEE AL BE AN R AL, & BB (MR, MT, RT) AR FIOFAEKRS
HEINAAR S A5 L, 1 R S I S I A 1 n o) i i v 2 5 30U S B ) ST 2 B A 1
R KB RIS IR 2/3, SEES 58 MR L, KECEATRE.
2% & B 2% JRy S e B AR AL A R ANE 2 BIRE S 5120 I R R AE B B IR, &
BHEAMRHEE TR A . Bk, fERCRNEE, 75 EBA I InAE KO KB R
DA 14 03D ) ) Sy 8 B AN HE A 25 SR AR i ¥ A 2 S5 B ) R A R 4 e B RR . A
M E A 258 PR PSR BB R e . tna(4-13) o : BATNFTA & B
BB T —/MUE o, RSB AL B 2 AR B V(i) = i BARV()) = o'y o
IXFE—3K, 2343 B BE A IR A 8 0 R K T R BE B A 3 i RV s, 38 24 PR Z A 4y
156 B3 AR EE DA /INZ S 0 IR B AR IE AR O /N Horp g > 0 IR E S 40, Be& 38 I3
T v R SR B B AR A A i 4 B, AR A 1S BT A 3040 06 B3 AR ARRAE A 35 A2 20 (4-14)
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BUm], BRI RPTE 2 5 FH MABVER 261

B R, BRA TS BB 05 BT H L e S A TR B RAE (E (R AR ) N MRT
I B AR A0 R (R R SR AZ 0 A0 R 7 )5 IBURFAE B R R A% 005 7 (8 (BRI AU%
DIz 1H).

45 BUERE ST

4.5.1 [RYFEEMRS MAFIEERELE

DN AR BT 3 IR A S Je 3 H W AR 1A 1 7 V2 I BRIV ) RE T 2 2 5
HAABENESCHL R RS E , AR SCRAEA RV 9% 38 AT RIS kB X e JEAZ L5 N
BUZ G TR o AHS I 7 B . ASSOGHE 9% 38 6 Bl 3k i ) SO s N 0.1~0.9 R0 9
ANEEGL, DR BINBURHE A V5 0 T &M o Bk . HORAEAN A 1) 8 5 N 3AT140 )
HUXTE] (5,1) ) 14 ki, At 374 s K AB SR 356 I 12 07 48 2245 e B P A o 32 4 o5 A
IR RIFEE . 14 mZRsmir i REAE ZRBOR, FEREF . 34 SRR M™
adFRNEA ZE AR, FfE TG . XA RO 3 S A Y . ORI
BIROE S = 0.3M18 = 0.4 FHEX 7] 6 <k <k, Uk, <k <1 pgAE2S, 7 BIIBUS 05

JRAZ O RIXT L, FRATE 6 =0.351 5 =0.4 i k, 437X 0.4 1 0.45, k,43JHX 0.7 1 0.88.

K 44 A0S B O EEER

k, K, K,
) J5 % IR JF % IR J5iA% IR
[0.5000,0.7500]  [0.5000,0.7500] ~ [0.5000,0.7500]  [0.5000,0.7500]  [0.5000,0.7500]  [0.5000,0.7500]
0.1 [0.0810,0.1620] [0.0810,0.1620] [0.0173,0.0346]  [0.0173,0.0407]  [0.0023,0.0046]  [0.0023,0.0151]
[0.0900,0.1800] ~ [0.0900,0.1800]  [0.1731,0.3462]  [0.1731,0.3462]  [0.2088,0.4175]  [0.2088,0.4175]
[0.5000,0.7500]  [0.5000,0.7500]  [0.5000,0.7500]  [0.5000,0.7500]  [0.5000,0.7500]  [0.5000,0.7500]
0.2 [0.0900,0.1800]  [0.0900,0.1800]  [0.0250,0.0500]  [0.0250,0.0616] [0.0038,0.0077]  [0.0038,0.0263]
[0.0500,0.1000]  [0.0500,0.1000]  [0.1250,0.2500] ~ [0.1250,0.2500]  [0.1731,0.3462]  [0.1731,0.3462]
[0.5000,0.7500]  [0.5000,0.7500] [0.5000,0.7500]  [0.5000,0.7500]
03 %) %]

[0.1227,0.2455]

[0.1227,0.2455]
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[0.0182,0.0365]

[0.0182,0.0581]



LRI R A 247 185

[0.0114,0.0227]  [0.0114,0.0471] [0.1081,0.2162]  [0.1081,0.2162]
[0.5000,0.7500] ~ [0.5000,0.7500]  [0.5000,0.7500]  [0.5000,0.7500] ~ [0.5000,0.7500]  [0.5000,0.7500]
0.4 [0.1247,02495] [0.1247,0.2495] ~ [0.0348,0.0696]  [0.0348,0.1399]  [0.0031,0.006]  [0.00310.0335]
[0.0026,0.0052] ~ [0.0026,0.0330]  [0.0582,0.1165]  [0.0582,0.1165]  [0.1224,0.2449]  [0.1224,0.2449]
Bk 4-4

[0.5000,0.7608] [0.5000,0.7705] [0.5000,0.7500]

0.5 % [0.0332,0.1324] % [0.0250,0.1351] % [0.005,0.0974]
[0.0147,0.1114] [0.0500,0.1073] [0.0900,0.1800]

[0.5000,0.7893] [0.5000,0.7944] [0.5000,0.7827]

0.6 % [0.0540,0.1080] % [0.0214,0.1090] @ [0.0045,0.0950]
[0.0100,0.1043] [0.0351,0.1046] [0.0682,0.1364]

[0.5000,0.8333] [0.5000,0.8385] [0.5000,0.8295]

0.7 % [0.0411,0.0822] % [0.0169,0.1157] % [0.0038,0.1096]
[0.0065,0.1149] [0.0242,0.1088] [0.0486,0.0971]

[0.5000,0.8617] [0.5000,0.8652] [0.5000,0.8603]

0.8 % [0.0277,0.0686] % [0.0118,0.0907] @ [0.0027,0.0866]
[0.0038,0.0927] [0.0147,0.0882] [0.0308,0.0624]

[0.5000,0.9069] [0.5000,0.9086] [0.5000,0.9066]

0.9 % [0.0140,0.0458] % [0.0061,0.0632] % [0.0015,0.0627]

[0.0017,0.0634]

[0.0068,0.0623]

[0.0147,0.0437]

I3 4-4 WA, FEJFARAEE T AIARIE 73 B0 77 2800 R A% 0 JE 0 B 26 PR IX TR IR
AEAE R R 43 T D7 5 [RIRER 2 Ao C R I s T 2E JEURFAEAE T BRI 23 L 7 R AT 2 A% 0
JE U X 1) P (R b F B R 0), IBURFAEAEL ™ 1R 23 C 75 SR LE 30 43 X 1) AT 98
TEARAZ O EN . S B4 4.16,

58 4.16 IAUZOIEEIA/N T EZ G, BT Z48 5 T MRT B AR e .

4590 4.16 IEPH AN R :

ol <ouire o {iYene WEBBERELY 1, SEBRESEMEAMF. FikE
1% 05 B0 Bl AR TR o
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L > oy > TR R i SIS REAEME v, A BTN o A REFE) MRT R, |
F A RE 5 b BREE TR 2 A R BRAAE . BL MR BCEAB,  opt s > onnkr s T HISY
Fe ERR B M (v) 229 M (V) +AM (V) , (HEAEE TR m (v) A%, BIAZ 5 AN
T AL, My (V) + Mg (V) +my, (V) <EF +E <1, Mo (V) +M,, (V) +mg(v) <&M + & <1,
o M (w) om€ v, ,  fF HE A, M Ax, fF H
I-MI  v£ v RA( X ) Mo AX >0 HE/MEEAM, (V) > Ax, >0
AAE . I AR X T 2 & 1E 1 28 % 0, I AUZ O 2 D A7 A8 — A 43 TE 6 2 -
(M (V) + A%, ) + (Mg (V) + AXg ) + (M, (V) + AX,, ) =1 o 0F T HoAth J5 5B B MT A1 RT [FIFE RO,
Zhif 4.16 #HIE

N BRAES® 416, ASCEE T — DB BT RBOY SR A
(6=0.3k =0.7 )X L JFAZ O FIIIAUAZ OV R o 308 T 9% 38 %0 P Ao ot S AT e oy

5=0.2,0.3I & 7 {55 A 7 {HEEAT ELEL .

K 4-3 AUz L E B R T 4-2 J5R 0, IR IIR I INBURAE AR 1218 7€ Ja) AR 1Bk
S FHIEE T OV S 58 RAVE 2 AR o7 %8, ARSI R Az s . stsh, A
K 4-4 TOInBL o fE5 5 7 A U] AR Y, 245 o AE A7 AE RO RR 23 X T8) Y INAR 7 (A7 4E
KRt BIRAE 14510 16 MIEmtE. W H, B o IR A6 R AR TR Y, AL
o EAE o ERAMHIE, AL« B B MBS KT8 o A8 BB, TR 7 (8 1 Bk
fE N T IR o ER R . SRR YR AP EIRHA 5E 102 5 38 A 7 B 7 AR
TIRRFLAE B E 2 BE T %6, S5 B AE 7> e SE AT AT A1 gt AR B A R
AA5- PR AR At 5 T s RO 4 R T AR, 2065 1 5 S DL B R o T P A3 7 S I 35
Bgg, IRl AR IR i 7 A0 24 7 (A o B kb TE 4 FERIE R, (EEHRE R AL T 5E S
SR AT LAERA AT LA AE o BEE ARG a5 007 i A A 5y, T RIAL T
5o 55 I LRI BENE AT [RIAE BRI 2 PO OR B o 1T ELIABSURE 73 BE 5 SR B0 B3 AN ]
S 5HWRE DT RADNRER, AT 35805 E BIANE D FCAAR S0 DI BCRFALL fEL 72
BENS 5 AT 54 59 RRE S, A RIES 5H LT 585 IS I ALE 7 e s
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(0.5,0.018243,0.48176)

K 4-2 J A0 X3

(0.5,0.018243,0.48176)

v

(0.87365,0.018243,0.10811) (0.5,0.39189,0.10811)

4-3 INBUZ O X 35,
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k 6=0.2

X Xg XT ok x":"/l * x‘%’ * x¥
(@ 6=0.2
T T T T T T
0.8 i
M% R kR *W
0.6 i
04 r A
o2k o L+ *W_
MEZE
o ¥ * * 5 "
0t xx X% %_
1 1 1 1 1 1 1

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

k 6=0.3

XM XR Xpoo*xoox ko oxg o kXY
(b) 6=0.3

] 4-4 JBLRT JE A 7 Be EE AL
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4.5.2 BURSE MR

AT IRTT H AR RIS AN 4G RECR B0 T i R B, LR IBUR 338
SR 8 S U AR B I8 T AR H bR RIS AN R H AR RCR T BUR 2246 )
JEE AR AL RIE 55 1o 2 45 ) FEE RNV 2 A8 3 BE TR s [ A0 38 78 A o 438 Iz ol 57 R 43 T
PSR . 2% Wangl A1 (The Global E-waste Monitor 2020) 1%k}, A xz
HOUE N : ¢, =0.26, ¢, =0.12, 5§=0.45, L HIx LR p=0.3, @ HAREIRE p=0.7
R b A S I PR RE R T 0, BRI AR R RE e 0.41. L, K
WIEZHKO, =01, SR EREKO =03, ¢ =03, ¢ =0.15, Nle /e, >5, #e =012

Me /e <o
(L) B IS S 57 M) 52

P 4-5(a) () 73 531l 9 H b S S A sy 5 A [l i3 T 2208 SR B8 Ao Bt B % 1
Iy EEANEFEM BT DL ASTRIL p BIR/MUGEI MRT S6FIXTH] 8 <k <1 BT A R

Wiy 2 538 R (A S o BEAE 20 R B, B it I B R 92 1 -1 3 it 320 B )
TGN, 3R A A 2 T o KB B ) ik v/l T P 3 A A DR o PRI R R A
B a2l P13 7 B B RO A B 0 . AR BRI S A2 v H AR OKF R IX —i 3
ARACHIRE R, XU S H AR RSO 258 ) B 2 5 35 A 23 B BE K

A RBONMET A X R R R, G R AE ook, EE R
RPN XA AL E R, D AT T S f ISR e AN S, B e
DRI B K o BB RT IRV BRASE 7 38 4 iy BE A B oK. X 45 RT J56 B X Ik
EIIANEER MRy MT A1 MRT 082, RT BRERAORCE T RECE, 228 i A -1l 7 19
I 73 BE 32 LS T 73 PO U 5 22 o 55— L BRI T 2 o AR - 136 o A 2 R S I 5
45 D AT BT b AN Al 3 ot B A T s T D S il e B8 R A A v
MT A1 MR 15 83 A JEC 5 B DR AN K il T BT 2 5 B MR B MT J5G B3 A AT 1
B HR MR AN K o X ARASHAA 3 7o B0 20 C A B S g o R bt 3 7 FR) R 7 S AE I 98
Bk MLLEN S, e BRECRT, HilidG i TR RS RN B seBl ok
A 73 B o

] 4-6(a) 111 (b) 73 il AR 2 A% g FEAN v 2258 7 BE T H o [ Wi 3 o B 1 A e B3R 7 e
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ST DL o A SCR DA [ 2085 77 P 1 AR B o 53 R A2 AL e 55 A0 2 A X A1 5 AN TR
ARG LT, & REANEAE B s ECR p B e Se BB S A 72 BC, 5L R
Ed . BEE RAREMCER p 5800, B s BaAlE g, 245 R A 584 U S0 i
{3 T ) S P D05 N, A i 3 e AR /0 1 - 1366 R AR S I (EL 2 H AR [T
BEINBVE AT, RT IR B A S A6 452 5 1o A 1) 3 g (R R o O o2, g
R T MR A3 T T R R R JEOR (1 A2 AL a5 AR 3 B A AR B8/ . FERRIE LT,
WU A R U v ) s [ AT DU H 2 A DX T8] . MIRT BB AN RE AL o 112 SR AR )
H brlaliieR, 245 1 A A 73 BC a6 28K T g v o K I A g R0 s e 5 - 1 i
T 58 A G R, R R A B RE T BHRE R S A AR H T, B A AR EICR
p ARANRENS AR IX TP Ry o« BEE H ARl I 0, D AT il i v A2 45 7 A A
9l /> T PR 3 e )RR 84 TS A5 1 36 o R 2 T T T R AR 521 ool 375 1 -
T IR 73 BC 4 0 o

g Bik, FAVRBIZGE AR AL F RS R N EE R R R R, 2 T W
BONTERS B IRICBOR, 2AE R HO H b [N SR AL T AR AR A AT P Al 325 7 s 2
PR IR, Ay BB REVS il AR B s (1 H bR BSCR AT AR TS 5, (B AR AR T R
R AT T P13 7 B A BB F A e S o ) 3 e D e o A D TP UC RG24
FEE, HARBMCRIE S, DU 7 A 1 i 7 2 8] e P 2 38 4 it AR Wi 55 2 A o
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g™ by oq"” by oqr” 6 o9, 2-5(1-p)
op  4A1-8)  op 4(1-5)  op 4(1-68) 86, 25(4-5)1-5)
oqr  1+dp g 1+p oq"" 2-5+%p oqf  l+dp I
00, 25(1-5) 00, 45(1-08) 06, 451-68) 086, 4s1-5)
BfisR 16. &1 4.15 IERRITAZ
D —_ —
W os<k<r g ow P Gl Z&mz2m

op 2 -6 & )

ony _ ~(1-5)6,((2-8)m, —m,) _ ony _ Gp((2-0)m, —om,)

op 2(4-5)*(1-6) op 2(4-5)*(1-6)
a7Z.|\c/:IRT ZHR(mr_mn)<o , a7z.l'\\/I/I§ :_QR((2_5)mn_mr)<o , a7ZI'I[\/IR :0R(mr_5mn)>o ,
op 2(1-9) dp 4(1-6) op 8(1-5)
871.1'\\/1/I'-I!— _QR(mr_mn)<O aﬂ.}gﬂ _0R(mr_mn)<0 aﬂhFle _eR(mr_mn)
op 4(1-6) T op 8(1-5) " o 4(1-5)
RT _ D
aﬂ-RT :eR(mr mn)<0 , ?ﬂEi: ﬁE (1) ; a7Z'R — (1+(2 5)10)((2 é‘)m m) O ,
op 8(1-5) 96, 2(4-05)*(1-5)
ozy _(2-o)m —om) o om" _(A+dp)m —om,) _, Om" _ (L+p)(m —m) .
00, 25(4-5)3(1-5) a6, 85(1-0) " o6, 8(1-5) ’
_ _ D* _ _ * C*
?%'aiE(Z);psk(z 0) 5,672,\,, 20;p>k(2 0) 5’87Z'M <0 p< k-6 aﬁMRTZO;
5(2-k-58) o6, 5(2-k-5) o6, s-ks 06,
_ c* _ MR* _ MR*
p>k 5’ aﬂ-MRT<0; p< k-6 ’ Ot yg 505 p> k—o ’ OTtym <0
s—-ks o6, 5(2-k-8) 06, 5(2-k-8) 06,
k@-9)-5  omy’ 204 p> k2-8)-5  omu _, s k-6 om”
S(1-k) 96, S(1-k) 0, s-ks 06,
RT* . RT* RT*
ar_s, K=0 o _qg, 9%, s3i1(3).

p > b < ’
00, s—ks' o6, 00,
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