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Abstract

The emergence of new information technology (IT) indeed improve living
convenience of end-user but the IT product life-span is shortened accordingly and
then generate a lot of electronic waste (e-Waste). Inappropriate e-Waste disposal can
lead unrecoverable environment damage. Most of such e-Waste had been stocked
because of end users have no idea to deal with these e-Wastes appropriately. However,
e-Waste management is hard to resolved issue because of e-waste recycle is usually
trigger by IT product end user thus fulfill uncertainty. In this research, according to
actual recycle mechanism and recycle refund policy in Taiwan, a proposed simulation
model, PSM, is constructed by system dynamic approach for end user intention and
behavior prediction of e-Waste recycles. Further, three dynamics hypotheses about
e-Waste recycle are testified, including: the effect of recycle refund policy, new
information technology emergence and diversity recycle channel upon recycle amount
of personal computer. Then the actual PC recycle amounts in Taiwan from 1997 to
2007 are adopted for simulation experiment implement. As the experiment results
shown, the prediction accuracy of PSM is about 95% and all three dynamics
hypotheses are supported. The life-span of used PC is indeed shortened by emerging
IT product about 50%. Additionally, the delay time which represents time-span
between products sold out and achieved recycle stage is varied from diversity recycle
channels even twice, such as the delay time school channel is average 5 years that
twice than business channel (only 2.5 years). The proposed simulation model, PSM,
reveal a systematical understanding of electronic supply chain and take forward and
reverse logistical into consideration simultaneously. Additionally, PSM model enable
legislations and electronic producers to verify recycle polices result prior to these
policies actual implement and then decrease implement cost and strategies fault.

Keyword : Electronic waste, recycle management, system dynamics simulation,
reverse logistics, electronic recycle
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6. Appendix

[ gov_recycled_amount(t) = gov_recycled_amount(t - dt) + (recycled_by_gov + second_hand_recycled_by_gov-p3)* dt
INIT gov_recycled_amount=10
INFLOWS:
=3 recycled_by_gov = delay(if refund_strateigc=1 and time < 2001 then total_Computar*0.1 else if refund_strateigc=1 and time = 2001 then
total_Computer*0.05 else if refund_strateige=0 and time = 2001 then total_Computer®0.06 else total_Computer0.03 if ime=1996 then 3
else 5,0)
=% second_hand_recycled_by_gov = DELAY1(second_hand_market*0.2,1.5,0)
OUTFLOWS:
=% p3=gov_recycled_amount
[ org_recycled_amountit) = org_recycled_amount(t - dt) + (Second_hand_recycled_by_org + recycled_by_org - p4) * dt
IMNIT org_recycled_amount=0
INFLOWS:
=3 second_hand_recycled_by_org = DELAY1(second_hand_market*0.05,1.5,0)
=5 recycled_by_org = delay( iftime = 2001 then total_Computer*0.05 else total_Computer*0.1,3,0)
OUTFLOWS:
=% pd = org_recycled_amount
[ school_recycled_amount(t) = school_recycled_amaount(t - dt) + (recycled_by_school + second_hand_recycled_by_school - p1) * dt
INIT school_recycled_amount=10

INFLOWS:
=% recycled_by_school = delay(ifime = 2001 then total_Computer*0.01 else iftime < 2003 then total_Computert0.03 else total_Computer*
0.05,5,0)
=% second_hand_recycled_by_school = delay1(second_hand_market*0.1,1.5,0)
OUTFLOWS:

=% p1=school_recycled_amount
1 second_hand_market(t) = second_hand_market{t - dt} + (second_hand_market_sale - second_hand_recycled_by_schoaol -
second_hnad_recycled_by_society - second_hand_recycled_by_gov- second_hand_recycled_by_org) * dt
INIT second_hand_market=10
INFLOWS:
=X second_hand_market_sale = DELAY(if new_|T_technology=1then total_Computert0.08 else total_Computer*0.05,if ime=1996 then 1
else 2,0)
OUTFLOWS:
=3 second_hand_recycled_by_school = delay1(second_hand_market*0.1,1.5,0)
=% second_hnad_recycled_by_society = DELAY1(second_hand_market*0.1,1.5,0)
=3 second_hand_recycled_by_gov = DELAY1(second_hand_market*0.2,1.5,0)
=3 second_hand_recycled_by_org = DELAY1(second_hand_market*0.05,1.5,0)
1 Society_recycled_amount(t) = Society_recycled_amount(t - dt) + {recycled_by_society + second_hnad_recycled_by_society - p2) * dt
INIT Society_recycled_amount =0
INFLOWS:
=% recycled_by_society = delay(if refund_strateigc=1 and time = 2001 then total_Computer*0.05 else if refund_strateigc=1 and time = 2001
then total_Computer®0.1 else if refund_strateigc=0 and time = 2001 then total_Computer*0.03 else total_Computerc0.06,if time=1998
then 3 else 5,0)
=3 second_hnad_recycled_by_society = DELAY1(second_hand_market*0.1,1.5,0)
OUTFLOWS:
=T p2 = Society_recycled_amount
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[ total_Computer(t) = total_Computerit - dt) + (Mew_computer + be_notified - second_hand_market_sale - recycled_by_society -
recycled_by_school - recycled_by_gov - recycled_by_org) * dt
IMIT total_Computer=10
INFLOWS:
=% MNew_computer = Sale_rate
=% be_notified = DELAY(if refund_strateigc=1 then waiting_disposal_PC*0.65 else waiting_disposal_PC*0.4,4,0)
QUTFLOWS:
=3 second_hand_market_sale = DELAY(if new_IT_technology=1 then total_Computert0.08 else total_Computer0.05,iftime=1996 then 1
else 2,0)
=% recycled_by_society = delay(if refund_strateigc=1 and time < 2001 then total_Computer*0.05 else if refund_strateigc="1 and time = 2001
then total_Computer 0.1 else if refund_strateigc=0 and time = 2001 then total_Computer0.03 else total_Computer*0.06,if ime=1996
then 3 else 5,0)
=3 recycled_by_school = delay(if ime = 2001 then total_Computer*0.01 else iftime < 2003 then total_Computer*0.03 else total_Computer*
0.05,5,0)
=3 recycled_by_gov = delay(if refund_strateigc=1 and time = 2001 then total_Computer 0.1 else if refund_strateigc=1 and time = 2001 then
total_Computer*0.05 else if refund_strateigc=0 and time = 2001 then total_Computert0.06 else total_Computert0.03 iftime=1996 then 3
else 5,0)
=3 recycled_by_org = delay( if ime = 2001 then total_Computer*0.05 else total_Computert0.1,3,0)
[ waiting_disposal_PC(t) = waiting_disposal_PCi(t - dt) + (unusable_rate - be_notified) * dt
INIT waiting_disposal_PC=10
INFLOWS:
=% unusable_rate = GRAPH(if new_IT_technology=1then Sale_rate®1.5 else Sale_rate*0.8)
L(U.UU. 0.00), (10.0, 0.00), (20.0, 0.00}, (30.0, 0.00), (40.0, 0.00), (50.0, 0.00), (60.0, 0.00}, (70.0, 0.00), (80.0, 0.00), (90.0, 0.00), (100, 0.00)

OUTFLOWS:
=% be_notified = DELAY(if refund_strateigc=1 then waiting_disposal_PC*0.65 else waiting_disposal_PC*0.4,4,0)

(0 Total_recycled_amount = Society_recycled_amount+scheol_recycled_amount+org_recycled_amount+gov_recycled_amount

195 new_IT_technology = GRAPH(TIME)
(1992, 0.00), (1993, 0.00), (1994, 0.00), (1995, 0.00), (1996, 0.00}, (1997, 0.00), (1998, 1.00), (1999, 0.00), (2000, 1.00), (2001, 0.00), (2002,
0.00), (2003, 1.00), (2004, 0.00), (2005, 0.00), (2006, 1.00), (2007, 0.00)

195 refund_strateigc = GRAPH(TIME)
(1992, 0.00), (1993, 0.00), (1994, 0.00), (1995, 0.00), (1996, 0.00}, (1997, 0.00), (1998, 1.00), (1999, 1.00), (2000, 1.00), (2001, 1.00), (2002,
1.00), (2003, 1.00), (2004, 1.00}, (2005, 1.00), (2006, 1.00), (2007, 1.00)

& Sale_rate = GRAPH(TIME)
(1992, 14494), (1993, 3557), (1994, 2906), (1995, 3186), (1996, 4557), (1997, 9175), (1998, 334379), (1999, 2.4e+006), (2000, 421270}, (2001, -
41210), (2002, 516765), (2003, 148892), (2004, 242430), (2005, 292489), (2006, 145072), (2007, 571339), (2008, 667337), (2009, 630045),
(2010, 741921)

342t

FEd o (R91) hkd 4§ g?%x% Boo

7 ;e Tk %% http://recycle.epa.gov.tw/epa/index.asp

A oFod, 2007 W opE 2 L H R DT S B R P ohF R e 4
http://e-info.org.tw/node/18254.

7 & kR i P R 0 T % OB Y M R OF £

http://www.dgbas.gov.tw/ct.asp?xltem=25562&CtNode=5210

Beamon, B.M. (1999), “Designing the Green Supply Chain,” Logistics Information
Management, Vol. 12, No. 4, pp. 332-342.

Billinghurst, M.B. (2005), “E-Waste: A Comparative Analysis of Current and
Contemplated Management Efforts by the European Union and United States,” Col
J Int Environ Law Policy, Vol. 16, No. 2, pp. 399-427.

Carter, C. (2004), “Purchasing and Social Responsibility: A Replication and
Extension,” Journal of Supply Chain Management, Vol. 40, No. 4, pp.4-16.

Carter, C.R., and Ellram, L.M. (1998), “Reverse Logistics: A Review of the Literature
and Framework for Future Investigation,” Journal of Business Logistics, Vol. 19,
No. 1, pp. 85-101.

Darby, L. and Obara, L. (2005), “Household Recycling Behavior and Attitudes

-16 -



Towards the Disposal of Small Electrical and Electronic Equipment,” Resources
Conservation & Recycling, 44, pp.17-35.

Dowlatshahi, S. (2000), “Developing a Theory of Reverse Logistics,” Interfaces, \Vol.
30, No. 3, pp.143-155.

Georgiadis, P., and Vlachos, D. (2004), “The Effect of Environmental parameters on
product Recovery,” European Journal of Operational Research, Vol. 157, pp.
449-464.

Guide, V.D.R. Jr., Jayaraman, V., Srivastava, R., and Benton, W.C. (2000),
“Supply-Chain Management for Recoverable Manufacturing Systems,” Interfaces,
\ol. 30, No. 3, pp. 125-142.

Guide, V.D.R. Jr., and Wassenhove, L.N.V. (2001), “Managing Product Returns for
Remanufacturing,” Production and Operations Management, Vol. 10, No. 2, pp.
142-155.

Inderfurth, K. (2005), “Impact of Uncertainties on Recovery Behavior in a
Remanufacturing Environment A Numerical Analysis,” International Journal of
Physical Distribution Logistics Management, Vol. 35, No. 5, pp. 318-336.

Kahhat, R., Kim, J., Xu, M., Allenby, B., and Williams, E. (2008), “Proposal for an
E-waste Management System for the United States,” Proceeding of 2008 IEEE
International Symposium on Electonics and the Environment (ISEE 2008), pp. 1-6.

Kang, H.Y. and Schoenung, J.M. (2006), “Estimation of Future Outflows and
Infrastructure Needed to Recycle Personal Computer Systems in California,”
Journal of Hazardous Materials, Vol. 137, pp. 1165-1174.

Klausner, M., and Hendrickson, C. (2000), “Reverse-Logistics Strategy for Product
Take-Back,” Interface, Vol. 30, No. 3, pp. 156-165.

Krikke, J. (2008), “Recycling e-Waste: the Sky is the Limit,” IT Professional,” Vol. 10,
No. 1, pp. 50-55.

Kulshreshtha, P., and Sarangi, S. (2001), “No Return, No Refund: an Analysis of
Deposit-Refund Systems,” Journal of Economic Behavior & Organization, Vol. 46,
pp. 379-394.

Lambert, A.J.D., Boelaarts, H.M., and Spinter, M.A.M. (2004), “Optimal Recycling
System Design: with an Application to Sophisticated Packaging Tools,”
Environmental and Resource Economics, Vol. 28, No. 3, pp. 273-299.

Light, E. (2002), “A Green Supply Chain,” NZ Business, Vol. 16, No. 3, pp. 46.

Lu, L.T., Wernick, K.L., Hsiao, T.Y., Yu, Y.H., Yang, Y.M. and Ma, H.W. (2006),
“Balancing the Life Cycle Impacts of Notebook Computers : Taiwan’s
Experience,” Resources, Conservation and Recycling, 48, pp.13-25.

Macauley, M., Palmer, K. and Shin, J.S. (2003), “Dealing with Electronic Waste :
Modeling the Costs and Environmental Benefits of Computer Monitor Disposal,”

-17 -



Journal of Environmental Management, 68, pp. 13-22.

Mayers, K., France, C., Cleverly, A., Kabouris, E. and Planas, S. (2002), “The Use
and Disposal of IT Products within Commercial Markets,” Journal of Business &
Industrial Marketing, Vol. 17, No. 5, pp.357-378.

Mollenkopf, D.A., and Closs, D.J. (2005), “The Hidden Value in Reverse Logistics,”
Supply Chain Management Review, Vol. 9, No. 5, pp. 34-43.

Nixon, H., Saphores, J.D., Ogunseitan, O., and Shapiro, A. (2007), “Electronic Waste
Recycling Preference in California: the Role of Environmental Attitudes and
Behaviors,” in Proceeding of IEEE International Symposium on Electronics & the
Environment, pp. 251-256.

O’Rourke, M. (2004), “Killer Computer : The Growing Problem of E-Waste,” Risk
Management Magazine, Vol. 51, No. 10, pp.12-8.

Perry, T.S. (2006), “Who Pays for E-Waste? Washington State Sticks Manufactures
with Recycling Tab,” IEEE Spectrun, July, pp. 14-15.

Prahinski, C. and Kocabasoglu, C. (2006), “Empirical Research Opportunities in
Reverse Supply Chains,” Omega, Vol. 34, pp. 519-531.

Realff, M.J., Raymond, M. and Ammons, J.C. (2004), “E-Waste : an Opportunity,”
Materalstoday, January, pp. 40-45.

Rogers, D.S., and Tibben-Lembke, R. (2001), “An Exaination of Reverse Logistics
Practices,” Journal of Business Logistics, Vol. 22, No. 2, pp. 129-147.

Saphores, J.D. and Nixon, H. (2006), “Household Willingness to Recycle Electronic
Waste-An Application to California,” University of California Postprints, paper
1165, pp.1-29.

Sarkis, J., Meade, L., and Talluri, S. (2004), “E-Logistics and the Natural
Environment,” Supply Chain Management, Vol. 9, No. 4, pp. 303-312.

Schmidt, C.W. (2006), “Unfair Trade : e-Waste in Africa,” Environmental Health
Perspectives, Vol. 114, No. 4, pp.232-235.

Seuring, S. (2004), “ Industrial Ecology, Life Cycles, Supply Chains: Differences and
Interrelations,” Business Strategy and the Environment, Vol. 15, No. 5, pp. 306-319.

Sheu, J.B., Chou, Y.H., and Hu, C.C. (2005), “An Integrated Logistics Operational
Model for Green-Supply Chain Management,” Transportation Research Part E,
\ol. 41, pp. 287-313.

Smith, J. (2005), “Being Green Can Make You See Red,” Printed Circuit Design &
Manufacture, Vol. 22, No. 2, pp. 26-29.

Suzuki, M., Subramanian, L., Watanabe, T., and Hasegawa, H. (2008), “The
Application of the International Resource Recycling System (IRRS) to
Encouragement of Electronic Waste Recycling—the Case of Fuji Xerox,” n
Proceeding of IEEE International Symposium on Electronics & the Environment.

-18 -



Swartz, N. (2004), “How to Recycle or Retire Your Old PC,” Information
Management Journal, Vol. 38, No. 2, pp. 7.

Tibben-Lembke, R. S. (2002), “Life after Death: Reverse Logistics and the Product
Life Cycle,” International Journal of Physical Distribution & Logistics
Management, Vol. 23, No. 3/4, pp. 223-244.

Tibben-Lembke, R. S., and Rogers, D.S. (2002), “Differences between Forward and
Reverse Logistics in a Retail Environment,” Supply Chain Management, Vol. 7, No.
5, 271-282.

Walton, S.V., Handfield, R.B., and Melnyk, S.A. (1998), “The Green Supply Chain:
Integrating Suppliers into Environmental Management Processes,” International
Journal of Purchasing and Materials Management, Vol. 34, No. 2, pp. 2-11.

Walther, G., and Spengler, T. (2005), “Impact of WEEE-Directive on Reverse
Logistics in Germany,” International Journal of Physical Distribution & Logistics
Management, Vol. 35, No. 5, pp. 337-361.

Yu, C.C. and Wang, C.S. (2008), “A Hybrid Mining Approach for Optimizing Returns
Policies in e-Retailing,” Expert Systems with Applications, Vol 35, 2008, pp.
1575-1582.

Zhu, O., and Sarkis, J. (2004), “Relationships between Operational
Practices and Performance among Early Adopters of Green Supply
Chain Management Practices in Chines Manufacturing Enterprises,”
Journal of Operations Management, Vol. 22,

-19 -



S % (3 AR 6 AR

TR AL T SRR L AR T S R € IR
FH R g AT REAT § BT AFT y @ 3t 4 # (2009/06) T A R
% 3 % International Conference on New Trends in Information Science and Service
Science (NISS 2009)F% + § it {73 4 (= fcg>t Elindex) « £ § i BF ¥ 394 4
a7y AR A 2L IFIFF LA AR Py A8 %
RS- ¥ ,j_pf:}gp\.ﬂiaﬁgé‘?im‘bi,g’j\P Pave ¢ Pfpl ki
L E P (TSSCl) 2 7% 6P (F LB ecizh) P F P ¢ EFTAMH 2 o
B4 oo
d AT aAE Y SR M o e-Waste FREApG EL Y 2R LARLDE IR
o AARTRAFTL 57 b ko
1. Ao f APk 202 & Focl i (de t RiRF) a5 45 AR 0 24P
Mw i ltdit i 7o L TR L S % 0 B M TR R and 3o poh
A2 v je iy v - A7 R oI MRS R 0 4 W
AT REEE B F L o
2. AERY FARAIHLERLER VR E R B F R
JEGEPREFE FPL A N REICASURFALLRF
Bt e Rt enos(blde D T X A2FE ) e SHELEFS AR
ST 0 FAE LA E
3. B AEMREY G I AFT RN AR EAF A L LS
AP RleE LA foa L 0 kst i ﬁ—%%"&f@;’* * e-Waste ¥ LKL
4L Hn B ik Rk AERIATT £ A R MR ECA - A e
B W H T R TRAS(FH LT N Y FEeE L) Lﬂ}g
REOLERRT AT IO &3 ARG RROREAE T
AR PR e L e R

YU AR BE R § kAR

-20-



NISS 2009

PRASH 0 ¢ B B IR res T gk

€ & P A 2009/6/30-2009/7/2

¢ & %4 : 3" Conference on New Trends in Information and Service
Sciences (NI1SS2009)

7% % # < Personal Computer Waste Management Process in Taiwan via

System Dynamics Perspective

wapg
-~ g‘»ﬁ g ﬁé_ff‘_

% 3 E NISS2009 #13t ¢ Ad 37 § B"Z s i o ks o & 45
IPM( The Institute of Policy and Management ), the Chinese Academy of
Sciences (CAS), GERI(Gumi Electronics and Information Technology
Telecommunications Research Institute)# 2 AICIT( Advanced Institute
of Convergence Information Technology) > &_#4f & cnaTE & & 77 3¢
€ o R L 3 % (6.30~7.2)> A # th% i ® 4&(Beijing Friendship
Hotel) 8 7% - A ergp 2 H-=x 5 2007/7/2 > F]1 5 A% DA % > T H W
- X MFOR2)I AR o7 Tt apy LE O TEMALELELY
FUo Flt R E BHEC o R RO E TR E R SR g
oo BAFLF X - % 0 9 9B TR ¢ R4 e Reception) 0 =
= TARR e e M T REAREE (B1)-

-21-



FI1 4 5 %z 4t (7 NISS2009 § 737 7

BFQIERTEFEL - i Bsession i 25 F_Ubiquitous
e-service and business process orchestration > i 4 A Stk p 53
SAMT.H.Chouo 22k A 3= 5 is- B3> LA miF 5 kp
FRE F IR E(R2) o RE A L GO FE A F o 2R g G
FEE G AR o F g A G200 M (2 42150 4
dpresentz 54 48 (HQ&A) o A 4F A AR b 0 2 BT A
A E AR F R Flaie- R A ke F kY o F

)
—

i\
Py
-—\

FHRTT X S RETFE AR DR PE TS F - XM
?ﬁ¢mm”w$ ABom g A s At HR g R TR S

EET oAy MDA ERFFEOARD T RIAIL 50w &
RipenB H o BT b S E Rk R Ko & F R T G
ﬁﬁﬁwwlﬂ&ﬁoﬂ“é%iﬁgﬁ%%ﬁﬁ%ipzﬁﬁiﬁ
BTG G AR A AL DERFFRL B ELY = AR

m

\4

@°ﬂ&’¢?%ﬁ%¢&iiéﬁ*%ﬁ%?%iﬁ’%”W
ST Y RALE ART i G L SR 0 fRo gt R A € 3¢ g T3

v
R LS TS ERE TR IR TSR AR TR B 2 A
LLE

-22.



Bl 2 NISS2009 #4 ~ # *

WO mgERT R Y P EFLE 0 RIS ERER D PEL T

BRI 2 AR B e SRR R D RY R

XY
\
>
fra
F}
e

Eﬁ%%%ﬁiﬁﬂé“@%ﬁﬁﬁﬁwﬁﬁw%uﬁﬁééﬁﬁw
IREE R - TRAZEFALREFDF LN FRLF WAL TR
AR E-Beon FBEREFDRE ) A A2 g AL ARG A
FRUFRIPLEAFEALL TR RAR - FFp e vF i
PRy L Aeip- B F]L Aw BFRMEOFER B A2 R 2 HY
§HONAE A WF] S LFFA IR g R R A R AR A

FHEE K- B LR -

-23-



i

. T BRRBEER

1L 7N 2%gi®iz s d Wikgs £ g g (S £8)
R ER fﬁ&iﬁmﬂé ¥ REEAR AP o g
AT T R B AR AR e Bk P AR Y g g

[
{Eé

A
=

e R R R DT E LR e A

Rerhad A g A (

@

3) -

W3 77 1pf¢

2. WIBFAREgERE 1 - A ERFIM R PE LEBESR

o

(B 4) FFRE A ST A RIRY o

B4 7% 3pEa: RESE

=24 -



oo EER

leRE Y A 0 X5 UEHE o

S0 R 6 C

FLp F R BPFHEOMAL H > TF P LA

o REHAFE TR

-25.



NCM 2009, INC 2009, IMS 2009, IDC 2009

FFEA DT R

JRAZE = 0 ¢ E X F g @Al I8 g

€ R PFR 1 2009/8/25-2009/8/27

€ & + 4 - NCM 2009: FIFTH INTERNATIONAL JOINT

CONFERENCE on INC, IMS and IDC

B

1. General Model for Ubiquitous Networking Deployment Constructed
Recommendation

2. Integrated Network Management Certification Training with

Computer Game: A Knowledge Placement Framework

PG
- R

% 5 & NCM2009 73t ¢ 8.4 2 AICIT( Advanced Institute of
Convergence Information Technology) i #% > & 4 &4 & & % +4c 7
NCM2008 (B ) € » ¢ i £ L 7H feh® o £ A7k
Hi{ &3 € RTRB £ 2 77 3+ F 3¢ ¢ »5th International Joint
Conference on INC, IMS and IDC,4 %3 : INC2009 ( International
Conference on Networked Computing) -  IMS2009 ( International
Conference on Advanced Information Management and Service) -
IDC2009 ( International Conference on Digital Content, Multimedia
Technology and its Applications) o F]t #3¢ € engp R » £ 2 7 > &<
FHE29% E - TEMNET IR E AL 7 EL a5 g (NCM
2009)m & ~ ¢ ~F EEF X B BEyEY 0 — B Special Session > F]

+ AR

U LR R £ g RO Se AT SRR O R &

-26 -



ERPFRF L4 3 =
(6.30~7.2)* s W g f #
[ S A i )
_ v SRS N N ek S
e BT bR R
e (L8 LRI $

A 4R F RS E R R
o R S I T
ERE S Hm R AR
oA A LSRR 4

Mop WA A o B AL

Al G- AR R EE WAL DT I ] < e
AT ERF RO E G 28 F R A 2R - FaLe F ]
B & oenv £ £ INC2009 ¢ :ker#= > o 2 Tk $2 8/25 &7
gL e R 2hHh A IEERENS2TF L oy LR
FOFAER AL 1 X hT A EE A FIE 6 ki F ik
(Reception) » = =& 7 3R 3| ~ JepAp b THEAERE 7 (B 1)-

Bk g R (T o0 S Ad F1E A6 W4 4 44 NISS2009 € &
pF o 7738 & 5 (NCM2009) 0~ ¢ 4 i Franzo Ko#t sy » Flut &
AFAEE A T RS %1 > 3 fgIﬁpaéfmgﬁ.Jﬁjiﬁiufé >
F R A BT RAES A SLE S iR o 2

AR R R AT R A S o T s §

-27 -



O TN S
E - RANEEE R R
KA AT R R
hOEPER N fEB A 4F A B R
PR T AR
PHRET E% o

Ak Wl B e
it € ehuL % > Franzo Ko

O - IV EE WA= o E 7R

B 2NCM2009 22 < ¢ 1 B % 4 4% 4 & &

REHFAPL BF 5 FHL P f4 88035
F e B AR 24 =t B A 18 1% (8/27) 0 iz sessionsi 4 G B R E
kpoogeng AR REF o SR A AR A F XEFL B0 SR
%@ﬁ’ﬁWJ&g@&*giﬁﬁ%i%&—kg%%@béﬂ
e B R IR E NS, WS R E ko H A AL R
YD FAAT A cnF I s BB ARRLI A A A G - R
PP R BEnE TR S - B gk o

ﬁ”'g\‘f'}:{‘éﬂg“,i 0&&?,\:%%:’(%??3—1‘;@f;gﬁ%f%,fg‘{é—_ggiﬁ

ﬂ ‘?’T’éﬁ\i REoHOREa 3 4t g BLL e 4



Y o FE Fﬂgmm#ﬂuﬁﬁii%% ’%ﬁ&rwimﬁ
Ao o avr FRESPE BRI & - PRSI EES

/J

EHORAL 7 B G F A AL A LT g
SRR SRR AL R S e B AR MU

~

e
J

5
N

S BLE B (R
*&%;Lﬁ]ﬁbﬁﬂﬁﬁ“kﬁi S < 2R

A ek F gk Tt w2 ?yi4¢9mwﬁﬁm) h %
FEALY o MLAGST O R dp e o S R AR T R

AT LY E ks .

\\\

@ MHESS L

& Al KK
7HE WORLD HERTAGE NG FORTRES 8

B3 87" 260 (742 1 K& 432

B R
HA e GuEk:

R EY AL O HWAFFTLAER G KR S FR -
HERFH G DT 2 2k
WEeph FETSH PG A A p L oy AL

2o RBAFL TR

-29.



NISS 2009

PRASH 0 ¢ B B IR res T gk

€ & P A 2009/6/30-2009/7/2

¢ & %4 : 3" Conference on New Trends in Information and Service
Sciences (NI1SS2009)

7% % # < Personal Computer Waste Management Process in Taiwan via

System Dynamics Perspective

wapg
-~ g‘»ﬁ g ﬁé_ff‘_

% 3 E NISS2009 #13t ¢ Ad 37 § B"Z s i o ks o & 45
IPM( The Institute of Policy and Management ), the Chinese Academy of
Sciences (CAS), GERI(Gumi Electronics and Information Technology
Telecommunications Research Institute)# 2 AICIT( Advanced Institute
of Convergence Information Technology) > &_#4f & cnaTE & & 77 3¢
€ o R L 3 % (6.30~7.2)> A # th% i ® 4&(Beijing Friendship
Hotel) 8 7% - A ergp 2 H-=x 5 2007/7/2 > F]1 5 A% DA % > T H W
- X MFOR2)I AR o7 Tt apy LE O TEMALELELY
FUo Flt R E BHEC o R RO E TR E R SR g
oo BAFLF X - % 0 9 9B TR ¢ R4 e Reception) 0 =
= TARR e e M T REAREE (B1)-



FI1 4 5 %z 4t (7 NISS2009 § 737 7

BFQIERTEFEL - i Bsession i 25 F_Ubiquitous
e-service and business process orchestration > i 4 A Stk p 53
SAMT.H.Chouo 22k A 3= 5 is- B3> LA miF 5 kp
EROF H DIFRI(R2) c 2 R FORFE L F c BB g %S
FEERG AR F A 200 MR (F 15154 4
erpresent % 54 4 FOQ&A) o L F A AR el ik 0 4 T A
A E AR F R Flaie- R A ke F kY o F

)
—

i\
Py
-—\

FHRTT X S RETFE AR DR PE TS F - XM
?ﬁ¢mm”w$ ABom g A s At HR g R TR S

EET oAy MDA ERFFEOARD T RIAIL 50w &
RipenB H o BT b S E Rk R Ko & F R T G
ﬁﬁﬁwwlﬂ&ﬁoﬂ“é%iﬁgﬁ%%ﬁﬁ%ipzﬁﬁiﬁ
BTG G AR A AL DERFFRL B ELY = AR

m

\4

@°ﬂ&’¢?%ﬁ%¢&iiéﬁ*%ﬁ%?%iﬁ’%”W
ST Y RALE ART i G L SR 0 fRo gt R A € 3¢ g T3

v
R LS TS ERE TR IR TSR AR TR B 2 A
LLE



Bl 2 NISS2009 #4 ~ # *

WO mgERT R Y P EFLE 0 RIS ERER D PEL T

BRI 2 AR B e SRR R D RY R

XY
\
>
fra
F_x
e

Eﬁ%%%ﬁiﬁﬂé“@%ﬁﬁﬁﬁwﬁﬁw%uﬁﬁééﬁﬁw
R ﬁg\éﬁ&"‘ & Lii.@%m’f:{\]ﬂ p "/‘%LL”L"‘@?\@E&E&
PAHE-Boa R EREFNBE I 1F AR g AL amA R
FREFRID BT FEOLL R Rk LT 2 F AR
PRy g bedp - B Bl v FRAESE R RE A2 R 2 ES
R SRR FER RS E NS B SR B R

FHEE K- B LR -



. T BRRBEER

i

L 2T I&FEFEEP-d 0Eg s L) ahg § o a8 #18)

P A 2

i
o

?ﬁﬁﬁ&éﬁﬁwﬁog%ﬁﬁniﬁﬂ’@{

GRS Bl R AR A 3 R AN Y e
CAEE R L TG AR A ST 0 E A e Ll

5
%
>~
g
f,m
—~
)
N

B3 79 1p 42t &y %3
2. MIBFHERERE T - A PEFIA R DT LESRF L

(B 4) FFRE A ST A RIRY o

B4 77" 3pF4 A4

o



$p e Tk

leRE Y A 0 X5 UEHE o

S0 R 6 C

[ N S 2 &4 2 H N ,
L) FRYEAFEOMELAE > Y e PR

Ao REAEL TR



NCM 2009, INC 2009, IMS 2009, IDC 2009

FFEA DT R

JRAZE = 0 ¢ E X F g @Al I8 g

€ R PFR 1 2009/8/25-2009/8/27

€ & + 4 - NCM 2009: FIFTH INTERNATIONAL JOINT

CONFERENCE on INC, IMS and IDC

B

1. General Model for Ubiquitous Networking Deployment Constructed
Recommendation

2. Integrated Network Management Certification Training with

Computer Game: A Knowledge Placement Framework

PG
- R

% 5 & NCM2009 73t ¢ 8.4 2 AICIT( Advanced Institute of
Convergence Information Technology) i #% > & 4 &4 & & % +4c 7
NCM2008 (B ) € » ¢ i £ L 7H feh® o £ A7k
Hi{ &3 € RTRB £ 2 77 3+ F 3¢ ¢ »5th International Joint
Conference on INC, IMS and IDC,4 %3 : INC2009 ( International
Conference on Networked Computing) -  IMS2009 ( International
Conference on Advanced Information Management and Service) -
IDC2009 ( International Conference on Digital Content, Multimedia
Technology and its Applications) o F]t #3¢ € engp R » £ 2 7 > &<
FHE29% E - TEMNET IR E AL 7 EL a5 g (NCM
2009)m & ~ ¢ ~F EEF X B BEyEY 0 — B Special Session > F]

+ AR

U LR R £ g RO Se AT SRR O R &



ERPFFLH 3 =
(6.30~7.2)* §E W% F: #
R A
: %20 AL B R FNE S
C® Fe ¥ b TR M RS
;ICM:oog "y Alest - 520
4 A FRFEFIN
s ORIEVR R g &
LRE Fwmeahaal
A oA A LS E g4

IR SR EE

e

Al G- AR R EE WAL DT I ] < e
AR RFRATRI TG 2K FILEFF2EFA - F Rl § 1
Boab & ene § £ INC2009 ¢ ikendb=x » d 3 5k £ 8/25 & 73
THE R A R 25t EAd EENERENBRT F A by LG
RO AP AAY 1 X T SR F S S P g R F
(Reception) » = =& 7 3R 3| ~ JepAp b THEAERE 7 (B 1)-

Bk g R (T o0 S Ad F1E A6 W4 4 44 NISS2009 € &
pF > 7738 & =X (NCM2009) s+ ¢ i /i Franzo Ko#u e sy » F]ut &
AFAEE A T RS %1 > 3 fgIﬁpaéfmgﬁ.Jﬁjiﬁiufé >
F R A BT RAES A SLE S iR o 2

Av\ib%'ﬁﬁ'é R A A LS B ARy § E’—ﬁgj;}ﬁs,; BT SRS E o



GH hA AL &SI
E - RANEEE R R
N 3 ETF R REER
EREA Ll e B S N RN L =
E N AR RE IR el s R
PR

Bl PR G
71 € eh8aL % > Franzo Ko#c#z

s L a A aE iy

B 2NCM2009 22+ & 5 B %2 4 4% 4 & 2

REHFAPL BF 5 FHL P f4 88035
F e B AR 24 =t B A 18 1% (8/27) 0 iz sessionsi 4 G B R E
kpoogeng AR REF o SR A AR A F XEFL B0 SR
?@%’ﬁwi&g@ﬁ*giﬁﬁ%i%A—kg%%@b%Q
e Bk PREERIT SRy I TR ko A AL R
MDA AT A E oS AR ARERLIA A AR - X R
PR BPE TR S - gk e

FEL e E S~ o BERIE A gt S@F%’%‘% ) f&{tﬁt_géirﬁ
3

mi%ﬂ*’ﬁ”"i?%f
2
f

W%Wﬁﬁ"wUﬁi
SO S ERCY - E O ‘“mkﬁﬁéﬁﬁpﬁgﬂﬂiﬁQKJ



Y o FE Fﬂgmm#ﬂuﬁﬁii%% ’%ﬁ&rwimﬁ
Ao o avr FRESPE BRI & - PRSI EES

/J

EHORAL 7 B G F A AL A LT g
SRR SRR AL R S e B AR MU

~

e
J

5
N

S BLE B (R
*&%;Lﬁ]ﬁbﬁﬂﬁﬁ“kﬁi S < 2R

A ek F gk Tt w2 ?yi4¢9mwﬁﬁm) h %
FEALY o MLAGST O R dp e o S R AR T R

AT LY E ks .

\\\

@ MHESS L

& Al KK
7HE WORLD HERTAGE NG FORTRES 8

B3 87" 260 (742 1 K& 432

B R
HA e GuEk:

R EY AL O HWAFFTLAER G KR S FR -
HERFH G DT 2 2k
WEeph FETSH PG A A p L oy AL

2o RBAFL TR




