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Material Flow Analysis, Material Flow Cost Accounting and Eco-Efficiency

® MATERIAL FLOW ANALYSIS

0 Budgets and Cycles: Conservation of Mass (G&A, Chp.17, pp.240-244)
= Level, Sources, and Sinks => Final sinks of resources or materials
= Residence time and Age

= Connecting waste management with production and fabrication...
0 Resource Analyses in Industrial Ecology
= Elemental Substance Analysis and Molecular Analysis (G&A, Chp.17, pp.244-249)
o The Balance between Natural and Anthropogenic Mobilization of Resources

e NATIONAL MATERIAL ACCOUNTS

0 National-Level Accounting: National Material Accounts (G&A, Chp.18, pp.254-255)
0 Country-Level Metabolism (G&A, Chp.18, pp.255-260)

= Total Material Requirement (TMR):
Domestic Material Input (DMI) and Domestic Material Consumption (DMC)
= Domestic Processed Output (DPO)

0 Embodiments in Trade (G&A, Chp.18, pp.260-261)
= Embodied GHG Emission, Carbon Leakage, and Carbon Border Adjustment Mechanism
0 Resource Productivity (G&A, Chp.18, pp.261-262)
O Input-Output Tables (G&A, Chp.18, pp.262-266)
0 Eurostat Economy-wide Material Flow Accounts Handbook
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https://ec.europa.eu/eurostat/web/products-manuals-and-guidelines/-/ks-gq-18-006

® TYPES OF MATERIAL FLOW ANALYSIS (Ayres, Chp.8 -- Bringezu and Moriguchi)

O Industrial / Societal Metabolism

= Material flow analysis (MFA) refers to the analysis of the throughput of process chains
comprising extraction or harvest, chemical transformation, manufacturing, consumption,
recycling and disposal of materials.

O Specific environmental problems related to certain impacts per unit flow of:
= la. Substances: Substance Flow Analysis
= Ib. Materials: Bulk Material Analysis
= Ic. Products: Life Cycle Assessment
O Problems of environmental concern related to the throughput of:
= Ila. Firms: Material Flow Costing Accounting / Eco-Efficiency
= IIb. Sectors: Physical Input-Output Analysis / Critical Flux
= Ilc. Regions: Economy-wide Material Flow Analysis / Final Sinks

O The term ‘MFA’ has usually referred to analyses of types la, Ib, IIb and Ilc. Studies of type Ic are
generally considered to fall under the heading of LCA. Accounting of type Ila is mainly related
to environmental management.

Tuble 8.1 Types of material flow-related analysis

Type of analysis I
a b C
Objects of Specific environmental problems related to certain impacts per unit flow of:
primary interest
substances materials products
e.g. Cd. CL. Pb. Zn. Hg.  e.g. wooden products,  e.g. diapers. batteries,
N. P. C. CO,, CFC energy carriers, cars
excavation, biomass,
plastics

within certain firms, sectors, regions

11

a b C

Problems of environmental concern related to the throughput of:

firms sectors regions

e.g. single plants, e.g. production sectors, e.g. total or main

medium and large chemical industry, throughput, mass flow

companies construction balance, total material
requirement

associated with substances, materials, products

® MATERIAL FLOW COST ACCOUNTING

o Environmental Management Accounting
= Environmental Management; Management Accounting
= Traditional cost accounting vs. Material Flow Cost Accounting
o0 MFCA has been developed in Germany in the late 1990s. After 2000, MFCA was
tremendously supported by the Japanese Ministry of Trade and Industry (METTI).
o MFCA is ISO-standardized to 14051:2011 (General framework), 14052:2017 (Guidance
for practical implementation in a supply chain) and 14053:2021 (Guidance for phased
implementation in organizations).
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https://www.idbcfp.org.tw/ViewData.aspx?nnid=227
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