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Toward New Potentials and Issues of Material Flow Cost Accounting (MFCA) as a Sustainability Management Tool,
based on the International Standardizations of [ISO14051 and ISO14052

Michiyasu NAKAJIMA® * and Bernd WAGNER?

Synopsis: Sustainability management has become an essential issue for society and for business organizations.
A number of management tools to resolve sustainability issues have been developed, for example, MFCA
(Material Flow Cost Accounting) and LCA (Life Cycle Assessment). Both, MFCA and LCA, have been
published as international standards within the ISO 14000 ff Environmental Management framework
(ISO14051/2 and IS014040). Both approaches differ though considerably in scope, methodology, objective, and
result. MFCA focuses mainly on material efficiency of production processes within an organization. LCA
concentrates primarily on the environmental relevance of products considering the entire life cycle “from
cradle to grave”. While MFCA is part of the Environmental Management Standard, in practice it has been
predominantly used to improve cost efficiency. LCA on the other hand has been used to show the
environmental impacts along the life cycle of a product, regarding mainly the amount of Green House Gases,
not regarding economic effects. But sustainability requests the consideration of all three “bottom lines”
simultaneously: the economic, the environmental, and the social. Even though MFCA and LCA differ in many
respects, they are linked to each other by a common core element: material (mass) flows and their
transformation. Products (regarded by LCA) are the result of transformation or production process (regarded
by MFCA). In this paper, we show some issues of MFCA as a sustainability management tool, based on the
international standardizations of ISO14051 and ISO14052. When we try to integrate MFCA with LCA
regarding economic, environmental, and social aspects, we first show some of the methodological differences.
The possibilities to integrate MFCA and LCA are explained by the case example of a German Solid Biomass
Heat and Power Co-Generation Plant, including the calculation of a corporate Carbon Foot Print. While most
MFCA case examples focus on an in-company scope this case study covers a wider boundary, from forest to
consumers, embracing the entire life cycle. We discuss possibilities to include economic aspects into LCA as
well as putting more emphasis on environmental aspects in MFCA. And we consider the analysis of social
aspects within such an integrated approach. This paper shows the possibilities to integrate MFCA and LCA
in order to develop a comprehensive and efficient tool of sustainability management, for corporate efficiency
and for public information purposes.

Keywords: International standardization; life cycle assessment (LCA); material flow cost accounting (MFCA);

resource efficiency; sustainable development
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WCMFCAZER LTS M, EHICIEMFCADFERET
bdHoFA Y REEEMICDH, RO THEASIBRO TV,
BER, Y794 F 22— TOMFCADOBEHICET 2%
7= EBSHAE (1S014052) H9kad T MFCAMEHIC X -
T, —HGEBITY 794 F 2=V TORFEEEEZ R
PRI RBEEALHFELLREELBED TV,

F7:. MFCAOBAHHOIHEELEAHLE T, LV&RE
RECEESTH2REBRMEBMET 22010, 2L 21,
MFCA L LCA L DHAEFNVEREDHEINRTE TS
(BER. FEES 2006, . HIF 2015). ARWTIR, 2D
I BZMFCAORRBIZBWT, REFEFMFETHS
LCA(SA47H A 2 NVTEAXA V) ICRERENDRER
WIE L MFCA DA EF VO EHAEE TNV 2R
T2 ETOREICOWT, HHmETOMREZRAL L
FOEARTHRIL TV S,

2. ERE#HE (1SO14501 and ISO14052) (Z& |+ 3 MFCA

NHEHERBAHEROREL

9. MFCAL QL W) EHRTHDH, bbb,
MFCARRLEDORE ATV AV PFEL LTEREI L,
CANG VALBE LTI T YT NOAAND IR P
iz REARSE LEFORBLTE 22825, MFCA
EHZOMBERMRIEANTERTH ). EBERICIARL 2
MFCANFLELD b, 72& 213, HRTOMFCAIZHT
DRFEEERLFREL ZORAFRCHTIMEETL LY
HHABRETOMFCAOVD AL LTHEHEREER
bhp (GRFEEE 2002 &, B#E 2002, 2008), Fit
HECEHOEHEMAD. 20005FELBE10FE EIbzo T
BEBEICVERE - AR S Wk, FRIRERELE2ELTH
AENZHOICHEBEICER - RESKTEZ, 20X)
% HATOMFCADORE % 82, MFCA O EEEHREL
MIRE - Efish7=2id 5, HRTOMFCAZ LTI
EREHAE (1S014051) 1L X 7zMFCA . EPNHT—#&
WZMFCAY LTHBENZHBAICH S, L7zho T,
A TIXEREREBIL SN2 MFCA % %82, MFCADR
B AVAY MFREL LTOTEESHOBEIIOVT
HrBHZLET B,

MFCA DEAHH I, MBEAOVEDDTO AL
BEOHMBENK (=7 € R) LLTwb, LaL,
MFCAZSAKREWICO oMM A RADOBEHERL T
2T TRV, ERBREBILOBRI AT, LCAL DE
WEBHICL, MEEZXHT 5 LT, MFCARDLDD
Tut A E 3G T FEOHBBEL L TWEREITTH S,
L7:%35T. MEFCASGH. ICRANTI VAL DYE
EfTORTI TN 75 L DE#EERZT A 7% 4
VBT A L I3ERETETH S, 7272L. MFCA

VNEBTOBAHEFZEICREL &I 20, AHHA
T4 74 7 VTOETOHEART I TVICHT 2 WE
FHMLTAEITIT V7 u—2fRICHIET S L3S
EMCRXELZAWETHY, EHI1T. TOTYTVT
U—% 3R FFAiT 5 L ZEBNTFLZEEMREL
ZUINELSBRVE L OREVD L.

BAED~< A VX v ME#RE LR LT oBH TNk
2T AL, MFCAW, BRATRAED L CIIESE
MoOZBRREZ BT LIVRAI AV PFETH S, MFCA
DI—F—ThHHAEDN, BHNTZIZEALMHEHICS
WTRET A< TY TR ADOBIRE SERE L TERT
BILICHRELTVD, b LAERERE L2/ EVIRY,
HENDTOL R T LIIAEMEMFCAOEAHEL T
L lilhBb, —HMIC, BHO K $¥774Y—D
FRCEETAF T4 Y — QRYTIAY %) ®
HHOBEORICHEETIHE (REPHBRELL) T,
BHOEZENZ2EERELZRIZTILETELVRLTD
5o TOX)CHHOBRREDO W LEATORALZ
HiE L=-MFCAZRBEE LI LS, HAMEILE
WTHENZ K ORIFEAZEABELLEEZ 5N,

COIHIIIRBCBILZBRBHETOFRAEORAL L
Tid. BHEOTA YAV P FETHIEMFAELZEALT
WaZlbHY), BANMRICLIZERIETHS, Lz
HoT, BEEBOMMNZAE S TEAEL, BENRM
ETHBLIAAPDKEERTIA MIREIFIZEDOKREST
DOHBFIZHEITVT WS, MFCANEEMIITREFH LR
BEHALTETCHLLHHSNBAUTHY ., X VRE
PEORBERETZFENOBHAIMFEIATVS
(ISO 2011; 2015) -

EzIE BREANOEELZEROMEDTHLI AN
F—1ZBLTH. F4 Y DIMU (Institute fiir Management
und Umwelt, Augsburg) TMFCAZRBZE L4055,
<FYTINDOOEDTHHEEHEL TV (Strobel and
Redmann 2001). SO Z e H 5, HKTOMFCA7 R Y =
7 P THIANT—HEDMEIICITEATHTLEIIEL
7= (hE. B 2002, 2008), LALAd6, —BEE<
FUTNMIHLT, TAVF—HBEZ THRNOMA» 21X
TLREMT LT, SHTHEHKRITVTNVUADOHKRT
LICHETAILEELY, T2, BAZANVF—BDE
BLANLVTIIAKRTOIREBTH Y. S HIC—BITIZEK
DEERRBVRELZHERT - Laddbohknit
EARN

HATOMFCABATR Y27 FOFBTIE, =4
F— (FERICIZ. B RESEOBXRM) 03X MEA
RFYTAVORAFFMBICHLTRE L RS, TR MHIRA
SELTOEEENSORHMSNAHER, R AVF-IC
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MLTH»ZAER ST Ha2abdbERShTI R
ol ldbdb, BIZ.MFCAZBIIAZDIANVT —
O, MFCA D EBEHBLOBRTIIRD TEE
RBEOVDLOLRD, HREL LT, ISOM40510f5FT
DIANF—HRIIHTHHBPICEET > T3 (ISO
2011, BHEELTIE, BASHAZANVF—ICHLT,
YEMITE ) EEICBCHRNICLEL IRV
F—BYUEPHEBIATWEIEDEL, BAZARNVF—
BEOHIRDLDEETHLLER/L VB2 TH S,

¥, REPEFECHOERSIALIKICHLTS, BXE
BT, KOFEHEDI LR, FREICHL20, BiEaR
PIICKESERIND LR, SHICIEHKEER
ERLAEHECE. CEORKELLTEY Y (BH) ok
L) Bl . MR ZMENICRBELTETHELE
ILwnH) T L hh ol

Lo T, MFCARREFHKFFHELL T,
IS014000 7 7 3 Y —OH THEEEHE (IS014051) fLsh
225, —¥F—DFEHEL LT, MFCARH 2% X Ml
BFEETHY. ZOI X MIRIE= TV 7T a XOHIBIC
FoTERASh, HRLLT. REAMHIRICOEMRMT 2
EVH)FHLELTHILLIZEER %,

BifE, EBBHEL (IS0 2016) »E4fTHTHSMFCA
DY T4 F =z —~ORERS. HHHTOR T T
AHIREERT 2 LT, 3754 ¥ —REEF L OHR@IY
ERBEDVEL ALNBILE, EBIT. Z0X) ¥
MICEBET 27 7 Vva ARSENBCERTSZTY
TN 2K L THICRE WS EEFE»L DS
{ALNDZLNERICHD (BHEEXE 2011; Schmidt
and Nakajima 2013; /& 2009; H&, A4 2012, 2014)

72, BRIZBIAH 754 F2—VITBIFSHMFCA
HHIZBWT, ¥ 754 F 2 — V2RI 0% E.
MFCAZ2BMBALY 754 F 2 — Y TOMFCAZSE
BIohEL, ZOLEDYTITL Y — (F2& 21, 14h)
E(F3) BE (i) 2EFVELTHA-
PEHENTVE, BRPBICEZOLNDIY T IS F 2R
FATHA I NVDEH I, BBOYT 734X —2FT 54
Y—D¥F T34 ¥ —, ESKCEREBOBECHEOBEE L.
B EMFCAOERAFALE LTEHBEEEA TRV, &
512, LCADERIBE L 2R % > TMFCA OFEHIRFZEIC
BWTik, BYSLITHLERETOIA 794 7 Ve #ilH
LL—RBEOMFCASMITERERS LTV EVE
BThb, 54 7% 4 7 VTOMFCADOERZHE L2
BAEICE. BHOFEZICHET 3 —EOMRICBIL~ T
Y7V 7a—EFVOERLE F— 2 IE. ZOREHRO
TaIz s PAUYN—HORREFLZLELTERE, B
B CTREERIE LV, Lz2o T, LED24 3 LI
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3HIC X B REMICBIF 5 MFCAGH A RADEV LR D,
COBRMNEMTHEEEN 2~3H» DL BHAEE
L) BRENRFRICHEET S LT, & xiE. 794794
I VOBBEICHET A L2 HELTW S,

D) EMFCAIZBITHHKRLRENHL—HT, H
REZFTHEL, B7IV7 - KB7 IT7h EEEERIVED
E 4 T, MFCADREIAS ERLBEDTVDH I L B HE
ThHb, COLIBERICELET, E2E, ZhET
DOMFCA%# L WREREEROIFIA Y FFRHEELT
RBEEEH7:0IC. MFCALLCADHATHEMEZRET L.
BFLRELY AFIC] WLTEIRIRA Y PREAL
REXELZLELECBVWTEETHS, ZLT,. 2D
BEMOMFCAFHEICLoTIAIA VI THILET, ¥
ATFEVTFAREPERTELLEZORS,

3. SWEHARES JURKEE - HeIREEZ MY
AAE MFCAS : K1Y TOEMDS
FlZHBR72EH i, BRICBIFISZMFCADEA YT

M5, HRTOMFCARREIRO L) 27 ukA 2L

DEAHAL LTRESh, REFHEKFFELLTRRE

L7 ZRICHLT, FA4 Y - IMUTOHOMFCAIZSAPR

ORACLE% ¥ERP Y 25 AIZMFCADB S ZHEAL. £

ZOBHY A7 L EHRIHARATZEL D B MFCAMLH

EhRfTEN7- (Wagner and Enzler 2005)s ZD X 5 %

BHOIENEL S S bbb 5T, BRTOMFCA%Z

EPEE L-BEO—BRNEMFCATIR, L, 3

SRZHBME LB RE2TF—7 Z2HE - WEL. MFCA%

MICEDETUAT LI L E2LEREFL LT RV, L

HMoT. MFCALLCADHEBETFNEZERIZLAIC. L

DICHRREICHETIWEY - WHERNRA YTy b TV

FLY PO T7U—RFET A b LT, MFCAL

LCADF— 5 WEOHPFADOFHED bW H DR a7 HEE L

oTWwh,
7z 213, MFCADAH#HA, O0Eo0BETRT

2.2 »2b 5T, LCAREMEOMES S BELS

CELETTOERIATAEREHEE LT/ 74

NTHHIETHD (HABKEEHS 2014)o MFCA D&

FHIPA LB R W BRI E O B ERME L S EREE D

LI, BRREICHAZEREERT 5, ThIHLT,

LCATIEMMBCILBEALZIA 74 7 VvOTF— 515

SWTHREHVEFMT 20T, £CTOF—F B MFCA L

FBICENEL EEBEICEDL 251X, BRRELOF

FARRZRAKRTLEICH S LEZ P, EBZEZIA 74 7V

F—5O—8 (K#5) E—BROEHEMEICEL, Z0X

I F— s HEHOECE TTRERT 2 HEEILVDOTH
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CDE) HRBECHT ML LT, MFCAD#BZ L
BTN EROND, KIS, HFEBHOT T F 8IS
ELBELIZFA VDAL FATOMFCAT RV 27
FebEI, X DRHAEALMFCADWEENZ ST
LCA X DA TRREICOVWTH LA E LT 5,

31 N1#AZRICHWIFB3MFCAZ7OY 17 b
RICRTHLIZ, 77 F—HBESEELIZFA YDA
FRACBIFAIMFCA7 Uy =7 bORTY T 70—
EFNTHD, MFCAGH L A=K7y b TY ¥ b
HEaHAEDLELANEROREEZRTDIOTH 2
(Nertinger and Wagner 2011), M1iZH 5 LI, ®7T
VT NTR—EFNVIE, ErOWEEY Y —ELT, [
MER] - TR 8k ] - A BB~O®RE] - [AMEH
Bl - [REF~OBHR] - [MBE] - TR LRE] FRES
nTwb, IS FRPORMAPYHIN, £
DOARM (—8) Lo THAARAREIERS W, B -
BN RBBRRBCTY N7y bEMD, T2, ZOVT
Y7 v 7u—HicBnTh, MFCAGHMRPRREXE - #

SWEBORENEYR LY F—TERBIN TS, T,

WEYyy— [BRBRLE%] TR, ~F VT Ve ARLEE
BB . HANEELESD T, XEERE-EOLIE-B

T EWEREOREK - ERBUDPETOATHS, T2,

WEEY ¥ — [RHHR] Tk, BEY - - BT - Fik- 8
K- HECEAHLE -  BERAEIBTFOLATNS,

H1TORRMWIIRENTHWAIAFIIZ, #—Fr7v b
7YV MEHE W) T LT COy (ZRALRFE) - NyO (B
BALR%E) - CH, (X7 V) OFYEEY Y 7 —ToOHHRR
Thb, CNODOBEHICETE N/ I ROKFE - I -
HECHT2FRAFFEY 74 25T 22 LAHME
oTWwWh, A=KV 7y b7V MERE W) Z LTI,
CO, * NyO » CH, % CO 8 L Te& & 57l L 72355121,
R1ISRT & 912, 35 ~40g-COpeq/kWhE & ), D%
BLORBIERASRMTE, N A AOBEMEL BT
BILNTED, 72, CO LV BN T, WEL
vy— [RRLEw%] »5 [REF~OERE] FTHOT 0
LA TEEDNIT% % EDTE Y, NyO - CHOHHE WS
BETI. WREY S — [BBE] 2260 98% ZHH LT
Vo ¥72. CO,BBRINZHHELEKDNT2% 2 Wi L
vy — [BREE] BEEHL TS, TDXHIZ. N4 F< R
DMDOREE L OHEEHR L IRBILT APFHOBRDORZ %
ILZRMET 5. X 51C1F. MFCAIWCED { HRMHETFEH
HIR/ET 2 EHFTETH D EWFICHED BANHROH
WA SR TRBL DI L TH S,

ZDEDBRIMIIBVTLCAKREI L FHIZ. COy it
BERBORBE VOB THERASATEY, FHROFERL W
O HTRRBA 2 EREBERICHLEERLL Do

FAVIZBWT, T0X) BLEEHLEMFCAZHT 25
CICREYE - HANEBOSMEZER/TEZ0ITE, K
DEIRERVDLELITHS, TTE, ZAVF—EE

16,5 ttruck

40 truck Smalt requirsriient

slectric fiter

97 % of the CO2-emissions

E1 KA VICHFB1N1F T X TOMFCAES!

98 % off the N20 and
CH4 emissions.

HFR : Nertinger and Wagner (2011) . E{F## (Springer-Verlag) DFF#E 218 T, HR L T&#
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