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The exploration of material metabolism based on MFA for Eco-Industrial Parks
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Abstract: Material flow analysis (MFA) is an important method for studying material metabolisms at regional and national
scales. This article generalizes the status quo of MFA research in different scales. Next, a physical Input-Output Table
(PIOT) is introduced as a mean of improving the analytical frameworks and accounting methods of MFA. The PIOT forms a
basis framework on which all enterprises and industrial symbiosis networks in the industrial area are assessed. Finally,
details concerning the study of metabolisms in Eco-Industrial Parks ( EIPs) at an industrial ecosystem-scale are presented,
and a EIPs-MFA model is constructed. This article concludes (1) Compared with MFA at national and regional scales, the
purpose and method of EIPs-MFA are different, the object for the former studies is the socio-economic system, while for the
latter it is the production system of the enterprise; (2) The former generally takes up a top-down approach, the latter
bottom-up; (3)The former often treats the studied system as a black box, while the latter use a gray box; (4) Considering
the particular objections of EIPs, which puts more emphasis on the metabolism of solid waste, water, and other special
material flows in the park, EIPs-MFA should select these indicators above as the vital components to account and evaluate
separately; (5) Last but not least, the aim of EIPs-MFA is to discern the characteristics of material flows inside and
between the enterprises, and to identify and evaluate opportunities and potentials for increasing the material use efficiency

through material re-use and recycling strategies.
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Table 3 Indicator framework of EIPs-MFA

S T b X 1
A Indicator Definition Expression
REYIREA MIE/t AN Tk A Material Inputs form Exterior Lisy mE
Input Indicators MIl/t PIEBY) i A Material Inputs from Interior Iy, w
TMI/t Y JF S5 A Total Material Inputs SN + PEYIEA MIE + MII
RGBT POE/t 7= AN H Products Outputs to Exterior Oy p
Output Indicator TWE/t TR MHERL Total Waste Emission Oisn.w
o N
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Owyp+ Owyw+ Lisy
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RGHEDHHR - . £ TV S/ SN B A
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- B3 E 2Eco-effi
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Table 4 Trends of EIPs-MFA indicators in the implementation of strategies for conversion of Industrial area into EIP
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(1) Tl e DA b RUBE B 0 550 2047 T 1645 2 R X SRR BE B 00 R O 20T T ik AP e — R I 22 1),
T i) 9 Aol B T AR P 4 R A 7 R T, J 3 TG ) B 5 R XS T P B S 2 B R 48 Wi LA Aok et
BT R A, R A BT LR RITEEAT 0, Ja & 2 UM S & B B A, R E BT
BB ARG A T AT T

(2) EIPs-MFA #57 Ke HA M40 IR 245 MV 31 M B SR, Tl A P 45 30715 4 SR A ST EIPs-
MFA $ETMARIOEE 3 B NA o 3R W B R AT Aol =5 AR A , X A F i Hh H 2R G ) W T 7
RESRIFAT BT 5 Tk A MZEINT M) BT LA Al W o i 3 Bt D ) @ o 7=l 3 ] sy B e
AT R BB BT E R s Tl 3 A A ERT B SR AT , 2 501 0 e S e Tl el DX B B 0 o
HEPEAHAA LR A A R E T W S AR R M ER R

(3) il 7 EIPs-MFA S8R, AT LA A& 48 T bel IX 1) AR 25 Tl bl IX e 20 S it B O B A 4K B o o
Yy RS FA R (MER ) 7T AR Jh J i A 25 0 bl X 40 S0 30 01 PRSP =l S A R BE i — DN B AR i . 5
B, 383 53T ol el XA i AR SRR AR AR AL, 38 T L B MR Bl IX 7E B 7 R R AR P A S
TR AR BE QAT , 3 R A A ] i B A 2 Tl el IX BRI S8 B s ol A2 SR BERL 224K 3R

o ZE ORI 2, 7EAE S TV Bl X A 4 X & M R R PR R 4, LR B R FF Y s E ¢ JR ou R it
FreRE 7= S BT R M BRI T (SFA) | R Bk — 2 IF R T A [RIA
B A SCIERE (A S S 2 07 AR 2 T IRBURH RS Anders Arvesen 18- R K 145 Bl 7E LR IR
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