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Industrial Transformation and Corporations’
Environmental Accounting System

----Physical and Monetary Interactions for Promoting
Environmental Improvement----

By Tohru Morioka, Prof.,Dr.of Eng

1999 Environmental Accounting International Symposium
sponsored by
Japan Environment Agency and United Nations Univ.
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1.Environmental Awareness by Business Corporations’ Actions
Directly/Indirectly Bearing Environmental Burdens in Global Context

2.Corporations’ Initiatives to Industrial Transformation towards
Sustainable Global Society

3.Environmental Management System, Environmental Reporting
and Communication for Environmental Action of Corporations

4.Repercussions and Cyclic Performance among Corporate Account
System, Household Account System, and National Account System

5.Environmental Performance Improvement Expected to be Recorded
and Audited in Corporate Environmental Account System

6. Accountability,Disclosure and Environmental Communication for
Partnership



1.Environmental Awareness by Business Corporations’ Actions
Directly/Indirectly Bearing Environmental Burdens in Global Context

Environmental impacts in four categorized channels originated from
economic activities of business sectors:resources utilization, product/
services, on-site process-based impacts and general behavior

environmental Impacts  enyjironmental impacts _
In resources exploitation in production stage environmental burdens

associated with products

roducts
resources I{ material balance > ‘
and production

=T by-products,wastes,
environmental burdens

account and
assets for :
investment

corporation —K —t>
_/ benefit

indirect environmental burdens of industrial activities on natural ecosystem




Approaches to environmentally sustainable industrial society
harmonious with natural global system

1987 Sustainable development

1992 Rio summit, Agenda2l
development without damage: not deprive chance of future generation
to satisfy their needs

1993 Sustainable production and consumption:
minimizing environmental burden/pollutants
/
Eco-efficiency (WBCBD)
Factor ten club
Industrial ecology
IT in IHDP
Zero emission research initiatives(ZERI,UNU)
Eco-restructuring(R.U.Ayres)
CCP(Constructing eCycle-oriented industrial Complex Project, T.Morioka)



Requirements of voluntary actions responsible for global
environmental issues

global warming

energy O _
consumption acid rain - sustainable energy supply

POPs in ocean

production & transboundary wastes cleaner production
consumption -

urban environmental
Industrialization & disruption in _ - green trade and financial aid
urbanization developing countries

desertation

land use & . )
exploitation rain forest - ecological development




Environmental action programs corresponding to Agenda 21 and
other global pledges or agreements

ICC Environmental management system
WBCSD Minimizing environmental load per unit service

GRI Global reporting initiative

GIN Greening industry network

many organization for partnership among business sectors,
academia, and others



2.Corporations® Initiatives to Industrial Transformation towards Sustainable
Global Society

Eco-design, DfE , and other environment-aware products
development to reduce total environmental impact and total cost on
product life stream

[ Design for disassembly

[ Life cycle analysis and LC engineering design

[ Needs assessment for green product in design level

[ Consumers’ choice of environment-conscious products

[ Eco-labelling and green procurement



Inverse manufacturing, reverse logistics and other process innovation
for recycle-oriented society

[ Inverse manufacturing for reuse and recycle

[ Reverse logistics to take back and transport

[ Quality management for reuse and recycle

[ Matching market system between suppliers and buyers

[ Cost sharing, information exchange and others



Zero emission initiative and emission-minimized factories movement

[ZERI (UNU/IAS)

[ Industrial symbiosis practices enhancing “Greening industries”
[ Collaboration and networking of industrial plants for recycle

[ Eco-town and other regional complex of loop-closing

[ CCP: Societal experimental sites project

[ Better communication network for loop-closing

[ Environmental restructuring of industrial system prior to EOP
technology application in account system



Investment to energy-saving and low-impacts buildings, utilities or
Infrastructures by business sectors

[ Energy-saving and low-impacts houses

[ Building complex with energy-saving utilities or infrastructures
[ Life cycle management of buildings

[ Eco-city and other infrastructural plans

[ Renovation with maintenance for prolongation

[ Eco-investment considered in account system as stock and flow

10
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Clean development mechanism, joint implementation and other
chances presented to business sectors in strategic actions to global
warming threat

[ Global environmental capacity indicated by CO2 emission

[ Clean Development Mechanism in projects in developping countries

[Joint Implementation in steel, power, other processing industries

[ Performance of engineering practices in flexible CO2 reduction
program appraised in accounting system or not?



12
3.Environmental Management System, Environmental Reporting and

Communication for Environmental Action of Corporations

Environmental management system with formal audit to evaluate
environmental performance

[ Environmental management system, 1SO 14000s with formal auditing
process

'Increased number of accredited/registered site of EMS

'Umbrella of 1SO 14000s: LCA, EPE, Labelling

 Integrated management beyond issue-oriented approach: cost,
resources, risk, environment considered in project management

[ Continuous improvement practices supported by contents or
Implications in accounting system?



13
Environmental reporting and communication among stakeholders

investors, financial planners, stockholders
communication-based

Improvement
money-term improvement

N\ Vol

environmental reporting environmental accounting

customer and user of
product and industrial

assoclation community, employee,

public and government

Eco-labelling |

Y N

Eco-product innovation operation-based

improvement



Eco-labelling, eco-product marketing, and other demand supply
matching mechanisms for greening industries

[ Quantitative indicators to show environmental impacts supported
by life cycle assessment techniques

[ Energy-saving or pollutants-reduction in compliance program of
Industrial products

[ Exposition, marketing, and promotion of eco-goods

14
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Green procurement, green consumer’s actions and eco-fund
Investment for greening market

purchasing eco-material,
green procurement

eco-fund, green investment

physical

money

eco-product

environment-conscious
allocation of gained profit

[ Eco-restructuring of input/output and production system in corporation
and participation in societal cycle of social investment, fair trade, and

environmentally-responsible expenditure

[ Book-keeping in physical term and monetary term, accounting, check, and

directioning

[ Working reports for site-based, performance-oriented environmental audit

[ Tarns-sectorial joint action of preparing material/monetary accounting



4.Repercussions and Cyclic Performance among Corporate Account 16
System, Household Account System, and National Account System

Balance sheets of corporations and their monetary management
strategies expected to be associated with engineering performance
and management system appropriateness

Economic monetary Physical  material

expenditure(cost) revenue account -
P (cos) [purchasing recycled recycled resources stream

@ assets liabilities account goods/products

recycling waste stream

Cost constructing and
additional expenditure due to operating loop-closing
18 facilities

purchasing recycled goods

reduced emission
attributable to
asset

investment cost of pollution |4 introducing
prevention devices remediation
B practice program|~ >

operation cost of pollution

- . 18 : )
remediation practice S
- participating in joint
— local actions for better
manpower cost of joint local 13 environment increased manpower for local environmental

environment actions collaboration with time spent




Environment-conscious actions appear in various types of record of
expenditures or investment side of corporate account table

[Pollution discovered in soil and underground water of owned land gained in
past, requires clean-up/remediation.
— Actualized expenditure as initial/operation cost of clean-up activities, or in
the other not observable on revenue account table and not paid in case of
hidden pollution before corporate decision on clean-up.

[ Investment to production facilities for inverse manufacturing or design for
disassembly does not instantly bring any profit, and surely eliminates some
equivalent part of external cost attributable to one-way or thrown-away type of
discharging waste.

- Any partial acturization of environmentally sound production system should

be approapriately evaluated on the full cost principle, or in terms of valuated
reduced social cost, and entried on account.

17
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Environment-conscious actions appear in various types of record of
revenue or profit side of corporate account table

[Unpaid social cost is attributabel to waste/pollutants of consumed
products/services provided by corporations, besides major concern or
revenue from saled products/services in revernue accounting.

-~ When social cost would become to be paid by produt supplier, net profit
would be reduced by the amount equivalent to increased pollution
abatement cost and eliminated chance of sale.

[ Fair trade concept is concerned from viewpoint of social investment in case
of double-standard trade, one-side bargaining trade under strong economic
power.

- Environmental accounting has primarily focuss on direct expenditure,
and is expected to include social context of sustainability.



Impact-minimized products or services in household sector would be
supplied actively by green industries

[ End-user to choose environmentally-efficient products/services in full-cost
manner should drive on the road to sustainable society.

[ Green industies present product-related informations to imply life-cycle
performance of environmental loading in product/by-product chain
approach. These informations combine efforts of green corporations with
those of green households.

[ Besides appropriate monetary accounting with reasonable range of
preciseness for issues tradable to money, and in parallel physical valuation
social valuation and others are introduced in EMS and environmental
reporting.

19



Linkage between corporate environmental account system and national 20
environmental account system

[ Economic activities of environmentally-friendly impact-minimized industries are
expected to be distinguished from others in national environmental account system and
become advantageous in fair competition on market.

[United Nations STAT proposed A system for Integrated Environmental and Economic
Accounting (SEEA, 1993), and Japan Environmental Agency summarized recent
researches on national environmental accounting in 1998.

[ Dimensions characterize various approaches to establishing nation-wide environmental
accounting system are useful for developping corporate environmental accounting system.
Those are folows:

monetary accounting, physical-term accounting or mixture of them,

flow-dominant or stock-based,

rﬁlevant to frame of System of Nationa Accounting (SNA) or relatively independent on
that,

aggregation-oriented or prioritizing on breakdown list

enphasizing either of consistency of accounting system itself (accountants-oriented) and
user-friendlyness (decision-maker-oriented),

natural resources depletion or environmental pollution as majour evaluation target,
economies for developping countries or more in detail those for industiarized societies



5.Environmental Performance Improvement Expected to be Recorded and
Audited in Corporate Environmental Account System

Improvement of operational and management performance in PDCA
cycle of conjoint system of environmental accounting and
environmental management

[ Identification of targeted working and/or process-based position to be
iImproved depends on profile of clustered costs in account.

[ Achivement levels are measured in physical or voted terms in corporate
environmental management system, on the other hand major in monetary
terms in corporate environmental accouting :Best cordination is performed
by using interactive references to the other.

[ What is an approach of specifying cost-bearing indication in accounting
pertinent to environmental improvement among total amount of expenditure

In accounting?

21



Environmental performance in aggregated in even corporate account or
disaggregated?

[Publics show been interests in detailed items of monetary expenditure and their physical performance
of reducing environmental impacts.

[Grand total, sub-total, and individual cost values are judged in different manner in accounting system:
pollution prevention cost (air, water, soil, noise, vibration, odor, subsiding), waste recycling (source
reduction, treatment and disposal, recycling), environmental load reduction (CO2, HCFC, energy
saving, resource saving, water saving, chemical risk management, and others) and wide range of

management cost.

[Management costs are grouped into 2 categories : engineering management cost;personell/service
management cost. The former is physically characterized to control environmental load. It includes (1)
cost of greening resources, and greening procurement, (2) monitoring measurement cost, environmental
management practice cost , (3)cost of post-consumer product and packaging material recycling, and
(4)other indirect costs related to load reduction practices and (5) research/development cost for

environmental conservation.

[ Management costs of second category is referred to personell cost of environmental division,
educational management cost and wide range of corporate expenditure for pro-social actions.More
detailed cost-related items of social management cost are used for environmental accounting of logistic
industry, services industry and finance corporation.



Appropriateness, consistency and discrepancy of anticipatory pollution
prevention actions and posterior remediation actions: same amount of

monetary expenditure showing different implication based on timing and
direction of actions.

[ Careless discharging wastewater bearing hazardous chemical into soil is subject
to result in contamination of ground water. Pollution prevention facilities
protect environment from contamination but requires considerable amount of
Investment prior to realization of performance of anticipatory action. On the
contrary, posterior remediation of underground water implies mixture of least
investment in earlier time elapsed and suddenly large scale of clean-up cost.

[ The discount rate is regarded as parameter to evaluate time preference of
present to future in traditional cost-benefit analysis. The behavior to
underestimate magnitude of consequence and occurence probability of risk

without anticipatory preventive action is promoted by the corporate strategy of
gaining short-term high return.

23



How cost-bearing activities for technology research and development
should be evaluated in monetary term in accounting system from the
viewpoints of both of environmental relatedness and specified roles of

Industrial transformation?

[ Environmentally responsible corporates continue to invest money to
research and development activities for further manufacturing of new
products,expanding facility scale of economy, or environmental innovation

of processing, recycling and product itself.

[R&D cost for fuel cell power generation system in automobile industry
would be regarded as environment relatedness? Why LNG cogeneration
system in building is not? What is judgement criteria? Who judge and audit?

24



6. Accountability, Disclosure and Environmental Communication for
Partnership

Responsibility for environmental conservation may be accomplished
through aggressive communication by corporate sector in terms of

environmental accounting.

[ Simple ranking system is available from the viewpoint of responsibility to
promote communication among corporate sectors and their stakeholders:
one-star to five stars mark on every environmental accounting system.

[ Interactive system of questions in scheduled time period and summarized
answering in reasonable temporal pose is available, and feedback of opinions

to improvement of environmental accounting in following fiscal year is also
expected. Information system with electronic devices supports effective and

satisfactory communication.

25



Disclosure of environmental account to stakeholders stimulates open 20

communication among stockholders, employees, customers and
corporate management board.

[ Customers become satisfied with purchasing and using products supplied by
corporates which have prepared informations relevant to direct/indirect
monetary expenditure for environmental conservation: appropriate pricing
on environment-conscious products on full cost paying principle for life cycle
consideration.

[ Employees should appreciate that their works are responsible for producing
environmentally-friendly and appropriately profit-derived goods/services.

[ Stockholders have deep interest in certain and high-level return of
investment. Green stockholders request environmental action with relevant
expenditure to anticipatory environmental conservation besides satisfactory
monetary return.



Trials, check and reviewing of practices of environmental accounting
supported by guidelines.

[ Expected diversification of details, items and implications of
practices of environmental accounting in wide variety of industries:
manufactures, logistics, service industries, and others.

[ More efforts of industrial association in each categorized industry
for standardizing detailed items for accounting, aggregation method,
rating and calculating indices. Cost allocation for environmental cost

and other production costs become a task for business association in
each industry.

27



Communication networking of initiatives, researches and development
of environmental accounting

[ Environmental accounting initiative such as in global reporting initiative
(GRI) or environmental reporting initiative in Japan (ERI) is expected to
provide opportunities of pilot actions of accounting, academic survey with
scientific programs and development of standard guide on environmental
accounting.

[ Environmental accounting initiative is expected to develop partnership
among various NGOs on environmental conservation and global
environmental pledge movement, especially on eco-investment, eco-business,

green-entrepreneur movement, and wide range of environmental accounting.

Those actions aim to green industrial transformation towards sustainable
society.

28
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FEE FEE
IFAC I1APC
FEE EU
EU
IASC (International Accounting Standard 1AS)

(1) Federation des ExpertsComptable Europeens (FEE)
38 EU 15

26
(2) International Federation of Accountants Committee (IFAC) International
Auditing Practices Committee (IAPC)
(3) European Commission (EC) EU

(4) International Accounting Standards Committee (IASC)
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(5) IASC FEE
( )
(6) FEE ( )
@) European Commission Directorate General XV : Discussion Paper

concerning recognition, measurement and disclosure of environmental issues in the annual accounts and

annual reports of companies 1999 7
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FEE
Towards a Generally Accepted

Framework for Environmental Reporting

CERES GRI(

)
CERES/GRI 3

8)CERES GRI( ) Sustainability
Reporting Guideline: Exposure Draft for public comment and testing

1999



GRI

(GRI)

FEE

«C )
IASC 9
FEE

sustainability reporting (social reporting) (triple

bottom line reporting)
FEE 4
FEE

(9) 1ASC 1989 Framework for the Presentation of Financial

Statements
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IASC
IASC

10

(20) UNEP/SustainAbility 1994 Company Environmental Reporting: a measure of the

progress of business & industry towards sustainable development , Technical report No.24
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FEE UNEP SustainAbility
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SustainAbility Ltd. ©
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(11) UNEP/SustainAbility 1994 Company Environmental Reporting: a measure of the progress of

business & industry towards sustainable development , Technical report No.24
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of the European Union EU (EMAS)
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Environmental Managerial Accounting in the U.S.
-- Trends and Opportunities

| nter national Symposium on Environmental
Accounting

Tokyo, 28 October 1999

% Accounting
5" Project

USEPA

The Environmental Accounting Project's
Mission:

“ To encourage and motivate businesses to
under stand the full spectrum of their
environmental costs, and integrate these
costs into decision-making.”




Background

e 1993: Focus groups and Stakeholders’ Action
Agenda setting meeting with The Business
Roundtable, US Chamber of Commerce, AACE
International, Institute of Management
Accountants, American Institute of CPAs

« Since then have worked with partners in industry,
trade associations, universities and non-profit
research institutions, government agencies, and
others to conduct research, develop gwdance-
and tools, develop case studies, conduct LI
education and benchmarking activities.

Move Emphasis Away from Environmental
Management Costs

 Emphasis largely has been on firms’
environmental management costs.

BUT

Environmental Managerial Accounting [
Accounting for Regulatory and other
Environmental Management costs
* This mindset is a barrier to implementation and
integrated application of EMA.

e Opportunities for using EMA to enhance o
financial & environmental performance lie in:#25
- Conventional costs (especially material
and energy losses)
- External costs




Gaps in Effortsto Collect “ Conventional”
Costs

 Businesses’ information and accounting systems
typically do not track non-product output data.

 Environmental cost collection efforts often focus
on requlated materials. Non-regulated materials
and energy may not be considered in
environmental accounting efforts or day-to-day,_,,..
decision-making. i

Energy waste

* Lovins, Lovins, and Hawken, “A Road Map for
Natural Capitalism,” Harvard Business Review,
May-June 1999:

— “The U.S. economy is not even 10% as energy efficient as
the laws of physics allow. Just the energy thrown off as
waste heat by U.S. power stations equals the total energy
use of Japan.”

— “...Deficient measurement and accounting practices also
prevent companies from allocating costs - and waste - with
any accuracy. For example, only a few semiconductor
plants worldwide regularly and accurately measure how
much energy they’re using to produce a unit of chilled water
or clean air for their clean-room production facilities.
That makes it hard for them to improve efficiency.”




Components of the Cost of Waste

Adapted from Burton Hamner, “Management Accounting: The Hidden
Driver for Clean Production,” Accountant’s Journal, Philippine Institute
of Certified Public Accountants, 2:1996.

* Inefficient Use of Raw * Waste treatment
Materials, e.g., — Depreciation of capital

— Purchase price X quantity of equipment
raw materials — Electricity, labor,

— Processing costs of maintenance, supplies
materials until they become — Record-keeping, sampling
waste « Other (e.g., management,

— Depreciation of excess insurance, consultants)
capacity

» Capital opportunity costs

« Waste handlin rior to .
gp * Inflation of costs

treatment or disposal, e.g.,
— Labor and supplies

 Waste disposal: fees and
equipment

| mproving materials tracking for enhanced

environmental cost management

e« Conduct process mapping and activity-based
costing (see, especially, Robert Pojasek, Ph.D.) to
identify sources of wastes (and drivers of costs).
One benefit is the expansion of cost collection
beyond regulated materials.

e Link to materials requirement planning systems
(MRPs) and enterprise resource planning
systems (ERPSs).

* Generally expand EMA dialogue beyond total cost
assessment. (Total cost assessment is limited |n
its ability to identify new opportunities.) :




External Costs

* We've typically shied away from this “outer box”.

* New driver for industry: sustainability-oriented
decision-making

e U.S. industry showing interest in incorporating
externality data into decision-making.

* Make data accessible to those companies who
are ready to use it.

* International cooperation on data compilation and
research?

American Institute of Chemical Engineers/Center

for Waste Reduction Technologies. Total Cost

Assessment initiative

* l10transnational companies working to develop a
standardized TCA approach applicable to a
diverse array of industries

e Industry-run initiative. (Not an US EPA initiative.)

» Life cycle approach: “It's not TOTAL cost
assessment unless you consider ALL the costs.”

e Searching for impact and valuation data and
techniques

* 6impact categories: greenhouse gases, o
eutrophication, human health effects, et o7ac
eco-toxic effects, acidification, ke
photochemical ozone creation potential

» Website: www.aiche.org/cwrt/projects/cost.htm




“ Marketing” Environmental Managerial
Accounting

EMA concept has become fairly well known,
especially among Environmental, Health, and
Safety specialists in large companies

Institutionalization is difficult
Hard to get small companies’ attention

New marketing outlets:

— Purchasing (contracts with chemical suppliers,
hospitals’ evaluation of non-mercury products)

— Supply chain managers
— Small business Certified Public Accountants

Obtaining Environmental Accounting Project
Products

U.S. EPA’s Environmental Accounting Project
offers approximately 30 documents and software
tools spanning environmental accounting
applications and industries.

Download products from the website at
www.epa.gov/opptintr/acctg

Obtain products free-of-charge from US EPA's
Pollution Prevention Information (Fidico
Clearinghouse at ppic@epa.gov. or
via telephone at 202-260-1023.




Observations on Environmental Managerial Accounting in the U.S,

Susan McLaughlin, U.S. Environmental Protection Agency
International Symposium on Environmental Accounting, Tokyo, Japan, 28 October 1999

A Vision...

In January 1993, Dow Chemical’s President and CEO, Frank Popoff, and Dow s Vice President
and Corporate Director of Environment, Health, and Safety, Dave Buzzelli, published an article
in Chemical & Engineering News entitled Full-Cost Accounting. Their vision of full-cost
accounting (FCA) was to redefine natural resources “as assets on company ledgers”...and to
factor them “into the calculation of a country' s gross domestic product. Environmental costs
would be built into a product’s cost, and consumers would be able to make informed purchases.”
This was an ambitious and particularly exciting discussion, especialy considering that it came
from leaders of one of the world’ s largest chemical producing corporations. But, as Popoff and
Buzzelli discussed, there is danger is pushing FCA concepts along too quickly: early moversin
industry could be penalized by consumers for increasing their prices, and methods for evaluating
the costs to the environment are not yet fully developed and agreed-upon. Premature full cost
pricing might lead consumers to make decisions that are worse for the environment rather than
better. Popoff and Buzzelli stated that

“the implementation of full-cost accounting...cannot be accomplished in isolation.
It will require debate and finally cooperation among governments, industry, and
the environmental community -- nationally and internationally...Clearly, thisisa
complex issue and only through a step-by-step process can the goal be reached.
The four basic steps are to 1) debate and discuss the concept, 2) develop new tools,
like LCA (life cycle analysis), 3) measure and assign environmental costs, and 4)
eventually price our products accordingly. It will take years to accomplish, but
when implemented correctly, full-cost accounting will improve environmental
performance more than any other action, program, or regulation in place today.”

Popoff and Buzzelli described a series of initia steps that industry can take to move towards the
ultimate goal, including ensuring that individual plants are charged for the actual amount of
waste sent to a landfill, ensuring “ that forecasts for future environmental costs are realistic when
entering new businesses and building new plants’, and charging deposits on returnable
distribution containers that contain hazardous substances.

Background of EPA’s Environmental Accounting Project

We have along way to go before we reach the goals laid out by these visionaries. However,
U.S. industry is making great strides towards it. This progress comes as a result of extensive
efforts by companies, cleaner production experts, environmental research institutions, and others
to increase the consideration of environmental costs in companies’ decision-making. The U.S.
Environmental Protection Agency s Environmental Accounting Project, founded at
approximately the same time that Popoff and Buzzelli wrote their article, has played a catalytic
role in advancing these efforts.



The Environmental Accounting Project is a cooperative program with industry, trade
associations, accounting and other professional associations, governmental institutions, academic
and research ingtitutions, and environmental organizations. The Project was formed in the early
1990s when the US Environmenta Protection Agency (US EPA) adopted cleaner production as
its preferred method for environmental protection, replacing its traditional emphasis on control
and abatement methods. Industry and academia pointed out at the time that companies
managerial accounting systems typically hide the benefits of cleaner production investments,
rendering cleaner production difficult to financially justify within the organization. EPA
formed the Environmental Accounting Project to address the obstacles that companies’ internal
managerial accounting systems created for cleaner production.

Since 1993 US EPA’s Environmental Accounting Project has developed, or funded other
organizations to develop, a multitude of tools, guidance manuals, training courses, case studies
and other resources to advance environmental managerial accounting: the internal collection and
analysis of environmentally-related information for use in organizations’ decision-making.
This work can be broken down into general categories:

1) Total cost assessment (TCA) is the financial evaluation of existing and/or proposed
products or processes with environmental performance implications. TCA differs from
traditional financial evaluation practices because it ensures that a wider range of costs and
benefits are considered in the analysis, including energy costs, waste disposal costs, regulatory
requirements, and long-term liabilities.

2) Environmental cost management more broadly addresses the improvement of an
organization s accounting practices to routinely track environmental costs and benefits —
including material losses and other costs of waste — to the responsible departments, facilities,
processes, or products. This involves minimizing or eliminating overhead account pools and
tracing costs directly to their “drivers’. It is also dependent upon a sound understanding of
materia flows in the organization (which leads to improved understanding of the sources of the
environmental costs). Improved environmental cost management ensures that more accurate,
important information is available to personnel throughout the organization who are interested in
improving the efficiency or environmental performance of the organization or who are
conducting design for the environment (DfE) research, life cycle analyses, or TCAs. Also,
when environmental costs are tracked to the appropriate sources, managers responsible for the
costs may gain incentives to reduce or avoid these costs — even when the firm' s environmental
performance is not their top concern.

Environmental managerial accounting at US EPA and, more generaly, in the U.S,, initialy
focused largely on TCA. Thisisin part due to our close work with environmental, health, and
safety professionals who understandably were more interested in justifying particular clean
production techniques than changing their organization's entire accounting system. The latter
is beyond the purview of most EH& S professionals and, because it requires the involvement of
accounting and many other departments, runs into a multitude of organizational barriers and can
be quite complicated. While improved environmental cost management was recognized as the
ultimate goal, activities focusing on improved environmental cost management developed later.

Categories of Environmental Costs and Benefits



EPA categorizes environmental costs and benefits into these four categories:

Potentially Hidden Costs: This category includes “ conventional” costs such as materials, energy,
and labor, as well as regulatory and voluntary program costs, “ upfront” costs such as research
and development investments, and “back-end” costs such as monitoring of a waste disposal site
after its closure. Costs and benefits in this category are actual expenses and investment costs
that afirm incurs (i.e., actual expenditures) but may be hidden in the firm's overhead accounts or
otherwise not carefully traced to the responsible product or process.

Contingent Costs: This category includes expenses that a firm may or may not incur, depending
on the outcome of an event or decision, e.g., remediation expenses, fines for non-compliance,
expenses for lawsuits from community members, etc.

Image and Relationship Costs. This category includes issues that can affect the firm’'s
profitability, although they may not trandate directly to expenditures, e.g., good or bad
relationships with employees, community members, and financial institutions.

External (Societal) Costs: This category includes costs which do not affect a firm's profitability
in the near term. The firm does not have financia responsibility for these costs. External
costs include contributions to global warming and damage to ecosystems due releases to bodies
of water.

In the U.S,, environmental managerial accounting studies have emphasized hidden and
contingent costs, particularly the costs of managing, handling, and disposing of regulated
materials and incurring remediation and legal expenses for wastes emitted to the environment.
Due to increased environmental regulation and remediation requirements in the U.S. over the last
few decades, these costs have grown exponentially. Y et companies still hide many of these
costs in overhead accounts rather than making the appropriate managers responsible for the
reduction of these costs.

The hidden environmental management and the contingent costs were obvious, attention-getting
first targets for environmental managerial accounting efforts. Unfortunately, this has the effect
of [imiting many discussions of environmental managerial accounting to environmental
management and liability costs. This is problematic because significant opportunities for
improving financial and environmenta performance through environmental managerial
accounting lie in the examination of conventional costs (especially material losses and energy)
and in the consideration of external costs in decision-making.



Material and Energy Costs

Additionally, when environmental managerial accounting is equated with environmental
management costs -- especially the management of regulated, hazardous substances -- its
relevance becomes limited only to those responsible for managing the firm's environmental
performance. This is unfortunate because production managers, engineers, accountants and
others throughout the firm are essential to the integration and institutionalization of improved
tracking of environmental costs and benefits and, in turn, to the identification of opportunities for
improving the firm's efficiency and environmental performance. The costs of wasted materials
(and value-added wasted materials) and energy is more likely to get their attention.

Companies information tracking systems do not typically track the cost of wasted materials and
energy. This means that they are hiding the expense related to enormous sources of waste.

For example, in arecent Harvard Business Review article, Amory Lovins, Hunter Lovins, and
Paul Hawken noted that “ The U.S. economy is not even 10% as energy efficient as the laws of
physics allow. Just the energy thrown off as waste heat by U.S. power stations equals the total
energy use of Japan.1

An argument can be made that material and energy costs are operational rather than
environmental costs, but nevertheless it often takes an environmental managerial accounting
magnifying glass to identify costly, wasteful practices. Take, for example, an evaluation of a
paint blending system at Andersen Corporation, amajor U.S. manufacturer of windows and
doors. Due to regulatory pressures and costs associated with solvent emissions on their
automated paint blending system, Andersen reviewed and financially evaluated a number of
alternative systems. The most promising aternative, a “ meter mix” system, yielded an 18-
month payback and a 58% internal rate of return. Of the savings calculated during these
evaluations, 92% were due to reduced expenditures on purchases of materials (paints and
solvents). The driver for the change, however, was regulatory pressure and costs.?

As mentioned above, environmental managerial accounting efforts have often focused on total
cost assessment. However, TCA evaluates cleaner production possibilities that have already
been identified. It does not do much to shed light on the wider array of efficiency and
environmental performance enhancing opportunities that are available to the firm. The latter is
better done through environmental accounting activities that improve materials tracking,
including process mapping,2 materials balancing, and ecobalancing.4 Once these processes are

1 Amory B. Lovins, L. Hunter Lovins, and Paul Hawken, “A Road Map for Natural Capitalism,” Harvard
Business Review, May-June 1999, pp.145-158.
2 U.S. Environmental Protection Agency, The Lean and Green Supply Chain: A Practical Guide for

Materials and Supply Chain Managers to Reduce Costs and Improve Environmental Performance, Forthcomingin
1990.

3 Robert B. Pojasek, Ph.D. of Cambridge, Massachusetts has written and consulted extensively on using
process mapping and activity-based costing to identify opportunities for preventing pollution. See
www.pollutionprevention.com to review hisarticles.

4 White and Wagner define an“ecobalance” as“a structured method for reporting the physical inflows and
outflows of resources, raw materials, energy, products, and wastes occurring within a particular organization during
aspecified period of time.” See Mark A. White and Bernd Wagner, “ ?Ecobalance’ : A Tool for Environmental
Financial Management”, Pollution Prevention Review, Spring 1996.
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used to identify sources of waste, cost information can be attached to identify the most
financially lucrative possibilities for improving operations. Improved materials tracking
practices also ensure that organizations look beyond regulated, hazardous substances to the costs
associated with all wastes.

Ideally, system-wide cost and information systems such as activity-based costing systems (ABC),
materials requirement planning systems (MRPI1), and enterprise resource planning systems
(ERP) can be leveraged to maintain, report, and routinize the collection of this information.
Unfortunately, progress in using these systems for environmental accounting purposes has been
disappointingly slow until now. Reasons include the complexities in using the systems, the
failure of environmental, health, and safety departments to be included in the initial
implementation of the systems, and the fact that these systems are not yet built with
environmental accounting needs in mind. This remains, however, an opportunity area and one
where international discussion might be helpful.

External costs

Environmental managerial accounting discussions in the U.S. have, for practical reasons, mostly
shied away from a focus on external costs. These costs are difficult to measure and most firms
are not prepared to value them or consider them in their decision-making. Also, if the purpose of
an environmental accounting study isto financialy evaluate a pre-identified cleaner production
alternative, potentialy hidden, contingent, and relationship costs largely have proven to suffice
to justify the investment. However, as an industry representative recently pointed out to me,
it'snot TOTAL cost assessment unless ALL the costs are considered. And, since studies of
internal expenditures and other costs can be heavily influenced by what materials are regulated,
the inclusion of external costsis likely to lead to decisions that have more benefits for the
environment. It reduces the chances that decisions will be made that are perhaps better for the
firm’s bottom line but not necessarily the best choice for reducing negative impacts on the
environment. It has business benefits for the firm as well: it is no secret that what today is
considered an external cost may tomorrow, through regulation or consumer and community
demands, become an internal cost.

One of the most exciting and encouraging environmental managerial accounting initiatives in the
U.S. isatotal cost assessment initiative being carried out under the auspices of the American
Institute of Chemical Engineers’ Center for Waste Reduction Technologies (CWRT).5> Ten major
transnational firms are working collaboratively to develop a standardized total cost assessment
methodology that will be applicable to awide array of industries and that will enable afirm to
quantify all the impacts and costs of a decision, product, or process -- from material and
regulatory costs through external impact costs. The inclusion of externality costs in decision-
making requires that the firm have an understanding of the array of impacts that its products or
processes have, or could potentially have, on the environment. The starting point of CWRT's
TCA methodology, therefore, is alife cycle inventory of the product or process being evaluated.
Thisis abig step towards the concept of full cost accounting (FCA) espoused by Popoff and
Buzzelli.

5 See www.aiche.org/cwrt/projects/cost.htm



As sustainability takes root as a concept, the notion and necessity of including external costsin
decision-making equations will grow. However, impact and valuation data are not yet readily
available to assist firms in these efforts. The CWRT group has been assisted by a couple of
efforts to compile available externality data and valuation techniques, but there clearly remain
enormous gaps. This presents a tremendous opportunity for governmental agencies, non-profit
organizations, trade associations, and academic ingtitutions to work together to compile datain
an accessible and useful fashion and to conduct research to fill data gaps. Popoff and Buzzelli
completed their article by saying that “Full-cost accounting may well be the most important step
down the path to sustainable development.” Just as the total cost assessment effort was
necessary to support cleaner production, FCA is necessary to support sustainable development.
I am hopeful that industry, academia, and government will continue to work closely together to
move towards universal acceptance and adoption of full cost accounting.



