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Environmental Cost Accounting for Capital Budgeting

nvironmental cost accounting --- the identification, compilation, analysis, use, and reporting of
environmental cost information -- has emerged as one of the foremost items on the agenda of
business in the 1990s. The reasons for this phenomenon are many and varied, and originate both
within and outside the firm.

For internal decision-making, environmenta costs impinge upon many facets of business
operations. For legal staff, meeting the Securities and Exchange Commission (SEC) requirements
for disclosure of environmental liabilities (most notably remediation costs) demands regular and
systematic appraisal of the anticipated costs "reasonably likely to have a materia effect” on the
financia condition of the firm. For the accounting staff, compliance with Financia Accounting
Standard (FAS) No. 5 on contingency costs creates the same need for tracking and reporting
environmental liabilities that affect the balance sheet of the firm.  And for financia staff
responsible for monitoring and maximizing the value of the firm, disclosure of any kind of
environmental information -- pollution levels or their cost repercussions -- may influence the stock
market's perception of the firm's value.

Though the formal requirements of the SEC and Financial Accounting Standards Board
(FASB) have attracted much attention, they are by no means the only reason for firms to put in
place workable environmental costing systems. For product managers, properly inventoried and
allocated environmental costs may make the difference between a profitable and unprofitable
product line. For the environmental or production engineer, a rigorous accounting of
environmental compliance costs is integral to identifying and prioritizing process improvements.
For the plant manager facing an increasingly competitive domestic and globa marketplace of
products with low profit margins, effective control of environmental costs may be critical to
ensuring long-term viability. And, at the highest management level, the chief executive committed
to continuous improvement should have a working knowledge of environmental costs to
benchmark afirm's performance against its competitors and industry as a whole.

On the external front, pressures are mounting to encourage or require tracking and
disclosure of various types of environmental costs. The debate over how to improve nationd
income accounts to account for use and depletion of natural assets has spilled into the corporate
arena in the form of pronouncements on "full-cost accounting” (FCA). Though definitions vary,
the vison is common -- creating accounting systems that will alow both firms and their
stakeholders (investors, customers, environmental organizations, host communities) a clear
perspective on the total environmental effects of a company or facility. The emergence of life-
cycle analysis, including its monetary component life-cycle costing (or "impact vauation”), is a
reflection of this movement toward greater public accountability of the environmental
consequences of product manufacture, use, and disposal. Though few firms have yet to take steps
in the direction of reporting such cost information, pressures to do so will continue to grow as
part of the broader movement toward higher standards for corporate environmental management
systems, public accountability, and accounting.

PURPOSE AND SCOPE
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A Benchmark Survey of Management Accountants

The purpose of this study is to benchmark current corporate environmental cost
accounting practices as they are applied to the capital budgeting decisions in U.S. manufacturing
firms. It seeks to provide business managers and government agencies with an understanding of
how firms are integrating environmental cost considerations into decisions about environmental
investments. Such an understanding can assist firms in comparing their practices with industry
averages and in prioritizing improvements. For government agencies, a profile of environmental
accounting in relation to environmental investments can help target technical assistance and policy
initiatives as well pinpoint those areas of cost accounting where innovation is most visible or,
alternatively, most lagging.

In this study, “environmental investments’ is broadly defined, encompassing any capitd
project -- compliance or non-compliance -- that has as a mgor (though not necessarily exclusive)
objective, the control, reduction, or prevention of pollution. Though all types of investments and
other business decisions certainly stand to benefit from improved environmental accounting, a
focus on environmental investments offers the most accessible "window" into current corporate
practices. Thisis the case because most corporate environmenta accounting innovations thus far
have been linked to, and driven by, decisions surrounding environmental projects. Thus, the study
findings are confined to one application of environmental cost accounting as an internal decision
support tool. The costs of interest are all those which are "internal” (versus external or socia) in
nature, that is, costs that are material to the firm's decisions about if, when, and how much of its
capital resources ought to be allocated to specific environmental investments.

RESPONDENTS

The survey targeted corporate management accountants in U.S. industria firms based on
the judgment that the accounting function in business, if properly informed and mobilized, can
play a key role in advancing environmental accounting practices in business organizations. Thisis
not to say that management accountants currently play such a catalyst role. Indeed, to date,
environmental staff probably have been the prime movers in rethinking how accounting systems
can better serve the firms long-range environmental management objectives. At the same time,
the accounting profession remains dominated by financia accountants whose responsibility is
largely information-gathering to support external reporting to shareholders and regulators.
Advances in the management accounting community have occurred, but progress has been dower
in revamping cost accounting systems to provide relevant information to modern business
decision-making. Nonetheless, besides being an excellent source of benchmarking information for
the business and government audiences, the opportunity is at hand to activate the management
accountant profession in support of improved environmental accounting.

The survey sample was selected from a list of approximately 5,000 members of the
Institute of Management Accountants (IMA) using two criteria (1) employment in the
manufacturing sector (SICs 20-39) and (2) self-identification as responsible for planning and
budget or cost functions within their respective firms.

Of the estimated 787 dligible respondents, we received 149 completed questionnaires, a
response rate of 19%. Though the survey sample was randomly drawn, respondents were
decidedly weighted toward larger firms. Forty-two percent have 5000 employees or more
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Environmental Cost Accounting for Capital Budgeting

worldwide, whereas only 8% have fewer than 200 employees. Moreover, 49% report annual
worldwide sales of over $500 million and only 3% report sales under $10 million.

CAPITAL BUDGETING PROCESS

How do firms structure and manage their capital budgeting processes, specifically with
respect to environmental projects? Are such projects given special treatment in the form of
earmarked funds or budget caps? What business functions regularly participate in the capital
budgeting process? Major findings from the survey indicate that:

The single most common structure, reported by 30% of al respondents, is budgeting
a three business levels -- plant, division, and corporate. Corporate only, division
only, and plant only represented 17%, 16%, and 16%, respectively.

Discretionary spending for capital projects is a feature often associated with firms
with multiple plants. In total, 72% of respondents report some level of discretionary
spending allowed at individual facilities, ranging from $5000-$100,000.

The vast mgority of respondents (86%) report a single capital funding pool for all
capital projects, environmental or otherwise.

Product/operations, environmental, and finance/accounting personnel are the most
routine contributors to costing environmental projects, followed by consultants and
purchasing staff.

TRACKING COSTS

Moving from questions of capital budgeting in general to the question of environmental
costing practices:

71% of respondents reported that their company tracks some environmental costs on
a company-wide basis.

Among those who track environmental costs on a company-wide basis, 64%
reported tracking at plant level, 63% at the corporate level, and 44% at the
divisona level. These figures reflect multiple responses (i.e., tracking may be
occurring at more than one level within the firm).
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THE COST INVENTORY: HOW WIDE ISTHE NET?

What internal costs are included in environmental project financia evaluation? And to
what extent are such costs quantified in the project justification process, as opposed to handled in
gualitative fashion only?

Environmental costs most often considered in project financial evaluation are those
that are the most tangible and quantifiable, for example: on-site air/wastewater/
hazardous waste testing/monitoring, on-site wastewater pretreatment/treatment/
disposal, on-site hazardous waste pre-treatment/treatment/disposal, off-site hazard-
ous waste transport, and waste manifesting are considered by more than 60% of the
respondents.

Environmental costs least frequently considered in project financial evaluation
include:  environmental fines and penalties, corporate image, insurance COSts,
persona injury claims, marketable by-products, natura resources damage costs,
legal staff time, and saes of environmentally friendly/green products. Based on
earlier studies, these are also the costs generally perceived as less tangible,
contingent, and difficult to quantify.

ARE ENVIRONMENTAL COSTSQUANTIFIED?

To what extent, then, are "considered” costs also quantified? Among those costs normally
considered in project financial evaluation, which are assigned a "specific dollar value' for costs or
savings?

In general, firms who consider a specific cost item are inclined to take the next step
and quantify such costs. For example, while only 55% report considering insurance
costs, 84% of those respondents quantify these costs. This pattern generally holds
true across all cost items.

For two-thirds of al environmental costs, 70% of firms who report they consider
such costs also quantify them during project financial evaluation.

SUPERFUND LIABILITY: MAJOR OR MINOR PLAYER?

Among al environmenta costs on the minds of corporate managers, one deserves specid
attention -- Superfund liability. We asked respondents if and how Superfund liability affects
various aspects of internal management decision-making in the area of capital budgeting.

Among al respondents, only 32% indicated they consider Superfund in capital
environmental project evaluation.

Among those who do consider Superfund, 33% assign a specific dollar value, 23%
do not, and 44% combine qualitative and quantitative evaluation methods. This

ES-5



Environmental Cost Accounting for Capital Budgeting

suggests that somewhere between only 7-14% of al respondents regularly quantify
Superfund liability during project financial evaluation.

If liability is considered in any form, it generally appears after financial evaluation is
complete and a project is brought to upper management for fina review and
approval.

For the few firms who consider a project’s effect on hazardous waste (“ Superfund”)
liability in preparing an appropriations request for an environmental project, 74% use
an assessment method developed internally.

By a substantial margin, the most frequently cited hurdle (58%) to quantifying
ligbility is difficulty in estimating if liability costs will occur. Following this is the
difficulty in estimating the magnitude of costs (45%) and when liability will occur
(29%).

Contrary to conventional wisdom that legal concerns play a key role in excluding
liability from investment decisions, remarkably few identified "If | quantify, | may be
subject to toxic torts' (5%) and "If | quantify, | have to disclose to the SEC" (3%)
as barriers to quantifying liability.

A tota of 61% of survey respondents indicated that Superfund liability was either
very important (27%) or somewhat important (34%) in determining priorities for
environmental projects, suggesting that the genera appreciation of liability
avoidance well exceeds concrete steps to quantify it.

COST ALLOCATION

When firms incur environmental costs, not all processes and products are equaly
responsible for cost generation. Even in modest-sized manufacturing firms with two or three
production lines, the costs of licensing, monitoring, waste storage, emissions controls,
environmental staff time, off-site disposal, insurance, future regulatory compliance, and even
liability are not driven equally by each production line. Some process lines may be more
hazardous materials-intensive, generate more emissions per unit output, require more frequent and
intensive inspection and monitoring, and generate greater quantities of waste requiring off-site
disposal. Similarly, particular processes, or products, may cause a disproportionate share of costs
associated with training and reporting to government agencies, or give rise to risks that may result
in higher insurance costs or risks of future personal or property damages. In short, when it comes
to environmental costs, not all processes and products are created equal.

To obtain a glimpse of current practices, we asked respondents to describe their current
practices in cost alocation across a range of 17 environmental costs. For each cost item,
respondents were asked to check whether the initial cost assignment was. always to overhead,
usually to overhead, usually to product/process, or always to product/process.
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For every cost item, "always to overhead" is the most frequent response. Virtually all
costs fall in the 55-75% response range; that is, well over half of respondents report
initially assigning environmental costs always to overhead accounts.

Costs most often initially assigned to overhead -- from licensing/permitting to
insurance costs -- are those most typically associated with central staff functions or
plant-, division-, or corporate-wide overhead costs, e.g., legal, environmental, and
training staff activities.

The pattern of diminishing frequency from overhead to product/process assignment
holds steadily for all entries, regardless of how tangible costs are.

58% of those who initially assign costs to an overhead account later reallocate to a
product or process. This translates into about 44% of all survey respondents.

Labor hours (55%) and production volume (53%) are by far the most common bases
for alocating overhead costs back to products/processes, followed by materials use
(27%) and square footage of facility space (24%).

Financial/accounting systems data, mentioned by 51% of respondents, is the most
frequent source of environmental cost information. This is followed by purchasing,
production/operation logs, engineering estimates, and materials tracking information.

FINANCIAL INDICATORS: THE BOTTOM LINE

Improving the cost inventory and cost allocation methods are major steps toward greater
balance and rigor in evaluating environmental projects. Two other variables that can play a
decisive role in determining whether projects survive the intense competition for scarce capita
resources are the choice of project financial indicators and the related issue of analysis time
horizons.

In addition to their less tangible and contingent nature, many environmental costs and
savings materialize only in the mid- and long-term. In contrast to costs of activities such as on-
gte air and hazardous waste testing, monitoring, handling, and manifesting, other costs (or
savings/revenues) linked to corporate image, liability, and green product sales are by nature those
with longer-term time horizons. In the case of future compliance costs, the very term implies
costs that will materialize only some years into the future. Thus, if any of these costs form part of
the cost/benefit calculation of a proposed environmental project, an analytica method that is
insensitive to mid- and long-term cost and revenue streams will be incapable of capturing the
long-term profitability of the proposed project. Pollution prevention projects are especially
vulnerable to this shortcoming. This is the case because many rely on product redesign, process
modification, and materials substitution that may be capital intensive but yield attractive returns
beginning 3-5 years after the initial capital outlay.
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74% of respondents indicated they perform "a less detailed/informal screening” of
environmental projects prior to adetailed financial analysis.

For those firms that perform informal screenings, Return on Investment (ROI)
(25%) and Payback (25%) are the most commonly used financial indicators. Eleven
percent of respondents report use of qualitative methods.

For full project justification, ROl at 24% is the leading quantitative indicator,
followed by Interna Rate of Return (IRR) at 18%. However, for 27% of
respondents, the single most frequent response to this question, is that their
"evauation is qualitative only." This strikingly high figure may be explained by the
tendency of some respondents to interpret environmental projects as compliance-
driven or "must-do," thereby not warranting the resources to develop a full financial
evaluation.

Among all respondents, 56% indicate no "standard hurdle rate, or threshold" is
required before approving an environmental project. Moreover, 57% report equal
hurdle rates for environmental and non-environmental projects, 36% report that
hurdle rates are lower for environmental investments.

Among those respondents who use Payback at any stage of project justification, 1-2
years is by far the most common (50%) hurdle rate required for project approval.
For IRR users (48% of respondents), hurdle rates reported are 10-19%, followed by
20-30% (25% of respondents) and greater than 30% (18% of respondents).

CONCLUSIONS

Among the many internal business functions served by rigorous, disaggregated
environmental cost information, capital budgeting for environmental projects is one of the
principa beneficiaries.  Accounting systems to identify, compile, andyze, and report
environmental cost information in a timely and rigorous fashion are a prerequisite to
understanding the sources and magnitude of environmental costs in the firm. Only if these costs
are understood can managers maintain a clear picture of the true costs of current production
processes and products. This, in turn, allows managers to direct attention to opportunities to
minimize compliance costs, reduce operating costs, and fully mesh the environmental and financia
performance goals of the organization.

Concerning the key issues of environmental cost inventory and cost alocation methods,
the survey suggests that much work remains before business practices provide managers with a
comprehensive and transparent look at "true" costs of processes and products. While most firms
guantify the more obvious and measurable environmental costs, substantially fewer have grappled
with those that are less tangible, uncertain, and difficult to quantify. Estimates of environmental
costs in the range of 3%-20% of facility operational or product line costs as reported by some
companies may, after a closer ook, be substantially understated.
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Dedling systematically with these types of costs is not new to corporations. In the normal
course of business, managers regularly look into the future to forecast everything from the price
of oil to consumer demand for a new line of computers. Applying these approaches, including
those drawn from risk analysis, to estimate less tangible costs would represent a maor step
toward characterizing current and future environmental costs.

Cost alocation, too, remains a magjor challenge. Most firms continue to place most
environmental costs initialy into overhead accounts. Though some subsequently allocate these
costs to products or processes, the basis upon which these alocations are made are often ill-
conceived, that is, they bear little or no relationship to the activities which are responsible for their
creation. When proper allocation does not occur, managers receive distorted signals regarding
the true costs and benefits of retaining or changing processes and products. Moreover, like
incomplete cost inventories, misallocation of environmental costs stands in the way of effective
performance monitoring, product pricing, incentives and rewards systems, and other activities
essential to maintaining a competitive enterprise.

Upgrading the capital budgeting system through improved environmental accounting
systems is best viewed in the broader context of strategic planning. With multiple forces working
to fuse environmental and financia objectives of the firm, it is critical to exercise an even hand in
evaluating the returns to al capital investments, environmental or otherwise. When cost inventory
and cost alocation practices fail to provide aleve playing field for al investments, managers are
left without the information they need to make optimal use of limited resources. In particular,
those environmental projects with strong pollution prevention content, as well as those with side
benefits unrelated to environmental improvement per se -- e.g., process optimization and yield,
market penetration, corporate image -- are particularly vulnerable to the adverse effects of
incompl ete cost information.

While many social benefits may result from improved internal environmental accounting,
the case for such improvements may be made purely on the basis of the firm's self-interest. Thisis
the central message that public policymakers, professional associations, trade associations and
stakeholders should deliver to firms seeking to understand and apply environmental accounting
techniques to their capital budgeting processes.
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INTRODUCTION

nvironmental cost accounting --- the identification, compilation, analysis, use, and reporting

of environmental cost information -- has emerged as one of the foremost items on the agenda
of business in the 1990s. The reasons for this phenomenon are many and varied, and originate
both within and outside the firm.

For internal decision-making, environmenta costs impinge upon many facets of business
operations. For legal staff, meeting the Securities and Exchange Commission (SEC) requirements
for disclosure of environmental liabilities (most notably remediation costs) demands regular and
systematic appraisal of the anticipated costs "reasonably likely to have a materia effect” on the
financial condition of the firm (Edwards 1992). For the accounting staff, compliance with
Financial Accounting Standard (FAS) No. 5 on contingency costs creates the same need for
tracking and reporting environmental liabilities that affect the balance sheet of the firm.  And for
financia staff responsible for monitoring and maximizing the value of the firm, disclosure of any
kind of environmenta information -- pollution levels or their cost repercussions -- may influence
the stock market's perception of the firm's value (Freedman 1993).

Though the formal requirements of the SEC and Financia Accounting Standards Board
(FASB) have attracted much attention, they are by no means the only reason for firms to put in
place workable environmental costing systems (Ditz, Ranganathan and Banks 1995; Todd 1994).
For product managers, properly inventoried and alocated environmental costs may make the
difference between a profitable and unprofitable product line. For the environmental or
production engineer, a rigorous accounting of environmental compliance costs is integral to
identifying and prioritizing process improvements. For the plant manager facing an increasingly
competitive domestic and global marketplace of products with low profit margins, effective
control of environmental costs may be critical to ensuring long-term viability. For the personnel
officer seeking to create fair and effective employee incentive and reward programs,
environmental costs may be a key ingredient in measuring staff performance. And, at the highest
management level, the chief executive committed to continuous improvement should have a
working knowledge of environmental costs to benchmark a firm's performance against its
competitors and industry as awhole.

On the external front, pressures are mounting to encourage or require tracking and
disclosure of various types of environmental costs. The debate over how to modify nationd
income accounts to incorporate the use and depletion of natural assets (Repetto 1989) has spilled
into the corporate arena in the form of pronouncements about "full-cost accounting” (FCA)
(Popoff and Buzzelli 1993). Though definitions vary, the vision is common -- creating accounting
systems that will alow both firms and their stakeholders (investors, customers, environmental
organizations, host communities) a clear perspective on the total environmental effects of a
company or facility. The emergence of life-cycle analysis, including its monetary component, life-
cycle costing (or "impact valuation"), is a reflection of this movement toward greater public
accountability of the environmental consequences of product manufacture, use, and disposal.
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Though few firms have yet to take steps in the direction of reporting such cost information,
pressures to do so will continue to grow as part of the broader movement toward higher
standards for corporate environmental management systems, public accountability (Cascio 1994),
and accounting (Gray 1993, Rubenstein 1994).

This study is an effort to better understand current practices in one of the many
dimensions of environmental cost accounting -- the use of environmental costs in the capital
budgeting practices of U.S. firms. Our focus is on benchmarking the way U.S. firms identify,
allocate, and analyze environmental costs in the context of evaluating the profitability of potential
environmental investments. By environmental investments, we mean any capita project --
compliance or non-compliance -- that has as a major objective
the control, reduction, or prevention of pollution. Thus, our analysisis confined to one aspect of
environmental accounting as an internal decision support tool, where costs are limited to those
germane to the business functions discussed earlier. This distinction between internal and externd
(or societal) cost domains is a critical one for preserving the clarity of our study’s scope and
implications (White, Savage, and Shapiro forthcoming).

Our study has a number of predecessors. Earlier investigations of corporate practices in
accounting for liability provide a profile of how firms deal with SEC and FASB requirements to
disclose future environmental liability costs (Price Waterhouse 1992). Specific questions focused
on the estimation, accrual, recovery, discounting, and reporting of remediation costs known or
anticipated by 523 U.S. companies.

A more recent informal survey of 26 Global Environmental Management Initiative
(GEMI) conference attendees (23 representing Environmental, Hedth, and Safety (EHS)
functions within their respective firms) provides a profile of several aspects of environmental cost
accounting practices (Bristol-Myers Squibb 1994). This survey focused on topics such as
methods and levels of tracking costs, financial analysis of projects, use of Total Cost Assessment
(TCA) techniques (White, Becker, and Goldstein 1991), and management's motives and
perceptions of the benefits of environmental cost accounting in general. Though limited to a small
sample, some key findings of this survey are noteworthy:

environmental costs are most often allocated to overhead accounts (versus to products
Or processes);

compliance-related projects are approved without prior financial analysis; and

management control, both capital and operating, is by far the most frequent reason for
tracking environmental costs.

Promoting the use of environmental cost information in capital budgeting has been the
subject of both federal and state voluntary and regulatory initiatives. EPA's Environmental
Accounting Project, one component of its Design for the Environment (DfE) activities, has
viewed capital budgeting as one of the key business activities through which improved
environmental accounting practices can foster industrial pollution prevention (US EPA 1995). At
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the state level, New Jersey, Maine, and Washington require firms to use some form of
environmental accounting, or TCA, in evaluating pollution prevention investment options.
Though each has its own language and requirements, al are amed at guiding business toward
enlarging the inventory of environmental costs and allocating such costs to processes and
products rather than to pooled overhead accounts. Following this trend, business and non-
governmental organizations such as GEMI (GEMI 1994) and the Coalition for Environmentally
Responsible Economies (CERES 1995) have identified improved environmental accounting
methods as integral to a firm achieving best practices in evaluating capital investments and
establishing a sound materials management program.

As the recognition for improved environmental accounting gains momentum in business,
accounting, and government circles, it is useful to step back and take a systematic look at the
perceptions, accomplishments, and plans of various types and sizes of firms. Such benchmarking
can provide valuable information to companies, trade associations, technical assistance providers,
and policymakers to:

evaluate where U.S. firms as a whole are in various aspects of environmental
accounting applications in capital budgeting;

compare current practices across firms of different types and product lines to identify
leading and lagging sectors, and to help business and government assistance programs
identify priorities;

compare progress in different aspects of environmental accounting as applied to
capital budgeting decisions (e.g. cost inventory, cost allocation methods) as input for
future professional, federal, and state technical assistance initiatives,; and

assess if and how certain public policies (e.g. Superfund liability) promote or impede
improved environmental accounting practices.

Thus, the purpose of this report is to inform both private and public sector initiatives
aimed at solidifying the link between sound environmental accounting and sound capital budgeting
for environmental projects. While improved environmental accounting benefits all types of
investment decisions, environmental project analysis is likely to be especialy enhanced by more
rigorous accounting methods for reasons presented later in this report. Thus, the focus on
environmental projects offers a convenient “window” on where firms are and where they are
going in bringing environmental costs more systematically into their budgeting process.
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THE MANAGEMENT ACCOUNTANT PERSPECTIVE

any business functions contribute to the identification, tracking, analysis, use, and

reporting of environmental cost information: the purchasing staff who procure waste
disposal services; the environmental manager who oversees the design and operation of an on-
site solvent recovery system; the environmental manager or legal staff who oversee monitoring,
permitting, and other compliance activities; the environmental engineer who operates the on-site
wastewater treatment plant; the production engineer who tracks raw materia inputs and losses
in a batch operation; and the accountant or financial manager who receives, organizes, and
reports cost information to upper management.

Is there a single best source of environmental cost information and practices? Because
environmental costs are so varied, diffuse, and often unrecognized, the answer is generally no,
especialy for mid- and large-sized companies. Assembling costs for a rigorous profitability
evaluation of compliance and non-compliance projects may require inputs from environmental,
legal, purchasing, operations, facilities management, financial, marketing and accounting staff. In
fact, it is probably true that if fewer than three of these staff areas are involved in developing cost
information, it is highly probable that some salient costs (or savings) have been omitted from the
project evaluation. And the more a firm seeks to venture into the area of less tangible costs and
savings --e.g., liability avoidance, future regulatory compliance, corporate image effects,
expansion into "green” markets -- the wider the cost "net" must be cast to properly capture and
quantify such costs.

For this project, we have chosen to survey corporate management accountants in U.S.
industrial firms based on the judgment that the accounting function in business, if properly
informed and mobilized, can play a key role in advancing environmental accounting practices in
business organizations. This is not to say that management accountants currently play such a
catalyst role. Indeed, to date, environmental staff probably have been the prime movers in
rethinking how accounting systems can better serve the firms long-range environmental
management objectives. At the same time, the accounting profession remains dominated by
financial accountants whose responsibility is largely information-gathering to support external
reporting to shareholders and regulators (Gray 1993, Rubenstein 1994). Advances in the
management accounting community have occurred, but progress has been sower in revamping
cost accounting systems to provide relevant information to modern business decision-making
(Johnson and Kaplan 1991). Nonetheless, the opportunity is at hand to activate the management
accountant profession in support of improved environmental accounting (Epstein 1995). To take
strides in that direction requires an understanding of the current knowledge base, practices, and
perspectives of the profession and the companies it serves. In this spirit we have chosen
management accountants as our targeted population.
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RESEARCH DESIGN

he survey sample was selected from a list of approximately 5,000 members of the Institute

of Management Accountants (IMA) using two criteriaz (1) employment in the
manufacturing sector (SICs 20-39) and (2) sdlf-identification in IMA’s membership form as
responsible for planning and budget or cost functions within their respective firms. The IMA
membership list provides the accountant's name, business, and business address (but no telephone
number). We randomly selected 1,000 names from this list.

In early January of 1995, we sent an advance letter to potential respondents aerting them
to the upcoming survey and explaining the purpose of the research (Appendix A). This letter
identified EPA as the funding agency and IMA as the collaborator in the study. The full survey,
together with a pre-stamped return envelope, was sent approximately two weeks later' (Appendix
B).

Follow-up by postcard and telephone was conducted during February. A coding error
resulted in the loss of identifying information for 200 members of the sample, preventing follow-
up with this group. Reminder postcards were mailed to the other 800 potentia respondents in
mid-February. Telephone reminders began the following week. We contacted all those for whom
we were able to obtain a working business phone number. Callers asked respondents to return
the surveys within five business days. Respondents were contacted in person whenever possible,
and voice messages were left when this was not possible. Each phone number where callers
reported no answer was tried at least four times. Accountants whose surveys were returned as
undeliverable by the post office were excluded from telephone follow-up. A summary of contacts
with the survey sampleis shownin Table 1.

Table 1. Contactswith Survey Sample
Type of Contact n
Advance letter 1,000
Survey with pre-stamped return envelope 1,000
Post-card follow-up 800
Telephone follow-up 626

The IMA list included many entries that no longer represent an active accountant at the
business identified in the list. Sixty surveys were returned as undeliverable, and 10 respondents
informed us by mail or phone that they are not currently engaged in work relevant to the survey.
Telephone follow-up identified additional problematic entries. Information about these entries is
useful in interpreting the response rate for the survey, since it indicates that the survey reached far
fewer than the original 1,000 eligible participants.

! Office of Management and Budget Approval # 2070 0138.
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Because the IMA list did not include telephone numbers, our first task in conducting
telephone follow-up was to identify a telephone number for each accountant's business. We found
567 phone numbers using Phonedisc 95, a CD-ROM business phone directory. In an attempt to
locate numbers for businesses not included in the CD-ROM directory, we next called Directory
Assistance for 160 members of the original sample list. An additional 59 phone numbers were
identified by this method. Based on this rate of success (37%), we concluded that contacting
Directory Assistance for the remaining 173 companies would not be cost-effective. Businesses
with no phone listing include those that have terminated operations or moved outside the area
served by their earlier telephone directory. Non-listed businesses also include accountants who
work independently and those who do not have a business telephone number. For businesses that
no longer exist or moved, the mailed survey may not have reached an €ligible accountant. Among
the businesses we did reach by telephone, follow-up calls revealed that 114 accountants in the
sample list were no longer at the company identified in the IMA list. For these entries, the mailed
survey did not reach an eligible accountant. Table 2 summarizes results of follow-up efforts.

Table 2. Follow-Up Results

Outcome n

Survey returned by post office 60
Accountant reported he/she not engaged in relevant work 10
Accountant no longer at listed business 114

No business phone listed in CD-ROM/Directory Assistance 109

Based on follow-up results, we can estimate the number of surveys that eventualy
reached an eligible participant. A conservative estimate assumes that surveys reached a
participant unless (1) they were returned by the post office or (2) telephone follow-up confirmed
that the accountant was no longer at the IMA business address. Using this assumption, we
estimate that the survey reached 816 eligible accountants. If we make the additional assumption
that the percentage of accountants no longer at the listed business would be similar for the 200
businesses with whom we were unable to follow-up, we estimate that 787 surveys reached an
eligible accountant. Both of these estimates overstate the number of surveys that reached an
eligible accountant, since the substantial percentage of businesses for whom there is no business
phone listing includes those that went out of business or moved some distance, so that the
accountant listed by IMA is presumed no longer eligible for the survey.
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We received 149 completed questionnaires.  Thirty-three accountants declined to
participate when contacted by telephone. "Too busy" was the most common reason for declining
to participate. Using 787 as a reasonable, and perhaps high, estimate of the number of surveys
that reached an eligible accountant, the survey achieved a response rate of 19%. This participation
rate is similar to results for other mail surveys of professional groups.
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RESPONDENT PROFILE

I igure 1 depicts the distribution of respondents by SIC code. Nearly half (48%) work for
firms in one of four equipment manufacturing sectors plus miscellaneous manufacturers. We
lumped these five SICs together to control the length of the questionnaire: industrial equipment,
electric equipment, transportation equipment, instruments and miscellaneous manufacturing. The
remainder are scattered across the other nine categories, with the heaviest representation in
chemicals and petroleum/coa (12%) and metals (12%). Those least represented in the sample are
printing (3%) and rubber/plastics (1%). The former is not surprising since printing firms, though
large in number, are generally small establishments of 30 employees or less. These types of firms
are unlikely to have a full-time accountant responsible for planning and budgeting or cost
functions; our survey sample, on the other hand, focuses on such accountants.

Figure 1. Respondent's product line (by SIC code)
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Respondents are located with almost equal frequency in corporate (32%), divisiond
(31%) and individual plants (31%) (Figure 2). Slightly less than two-thirds (61%) are registrants
with the Securities and Exchange Commission (SEC). With respect to employees (Figure 3),
somewhat under haf (42%) have over 5000 employees worldwide, while only 8% have fewer
than 200 employees. The remaining 50% are mid- to mid-large-size enterprises in the 200-999
range and 1000-5000 employee range.

Figure2. Respondent's position at firm
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Annual sales volume approximately mirrors the employment profile of the respondents
(Figure 4). Nearly haf have annua worldwide sales greater than $500 million, while only 3%
report sales of under $10 million.  Using 200 employees and $10 million annual sales as a genera
rule for distinguishing small businesses from medium and larger enterprises, our sample is clearly
weighted toward the latter. This, again, is expected given our criteria for inclusion in the sample.
Professiona management accountants with planning, budgeting, and cost responsibilities are likely
to be affiliated with larger corporate organizations with routinized planning and budgeting cycles,
multiple plants and divisions, and complex cost structures requiring dedicated accounting staff for
management and oversight. And, of course, they also are likely to have the financia and human
resources to devote to completion of a survey questionnaire in comparison to the greater resource
constraints facing smaller firms.

Figure4. Most recent annual sales
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Finaly, annual corporate capital budgets track the pattern of company size reflected in
sales and employment levels (Figure 5). About half (51%) of the respondents report capital
budgets greater than $10 million, 89% over $1 million, and only 5% less than $.5 million. The
medium- and large-scale weighting of our sample is again evident.

Figure5. Annual corporate budget
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CAPITAL BUDGETING PROCESS

ow do firms structure and manage their capital budgeting process, specifically with respect

to environmental projects? Are such projects given specia treatment in the form of
earmarked funds or budget caps? What business functions regularly participate in the capital
budgeting process?

A look at the data (Figure 6) reveals that the single most common combination of
responses was budgeting at al three levels, a process described by 30% of all respondents.
Corporate only, divison only, and plant only represented 17%, 16%, and 16% respectively.
Based on Tellus experience working with firms during the last five years, the prevalence of this
tiered-type structure is typical of medium- to large-size firms, wherein initial project identification
and justification begins at the plant level, moves up to divisional or group review (unless a project
is small enough to qualify for discretionary spending at the facility level), and finaly is approved
or rejected by corporate management. A number of respondents indicated some variation on the
category names, e.g., "departmental,” "operating unit,” and "branch." Interestingly, only one
respondent indicated budgeting by "product line." Among al respondents, virtualy al (95%)
budget on a regular as opposed to an ad hoc basis, a finding expected for a sample dominated by
mid- to large-size manufacturers. Four of the five firms whose budgeting is ad hoc fall within the
lower half of firm sizesy§<.05)? as measured by annual sales.

Figure 6. Level at which capital budgeting occurs
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Discretionary spending for capital projects is a feature often associated with firms having
multiple plants. In these instances, plant managers are alowed to spend up to a predetermined

2 pearson chi square test were used for all statistical analyses ap < .05.
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fixed amount for projects without the formal justification process and divisional or corporate
approval required for larger expenditures. When asked if such discretion exists, respondents
indicated a wide range of such caps (Figure 7). At the low end, 28% indicated no discretionary
spending whatsoever, or “no limit”; al expenditures, no matter how small, require upper
management approval. After this no-limit category, respondents reported in roughly equal
fractions (12%-18%) discretionary caps ranging from $5000 to over $100,000.2 Thus, in total,
72% report some level of discretionary spending alowed in their firms. As in the case of
budgeting cycle, and consistent with our expectations, it is the larger firms that give individua
plants greater independence in undertaking capital projects with upper management approval (p
<.05). For example, 80 percent of firms with annual sales under $10 million indicated no
allowance for discretionary spending, whereas only 13% of firms with sales greater than $500
million reported such a procedure.

Figure7. Limit on discretionary capital spending
3BT
30 T 28
o 257
G
©
&
20 T
ﬁ- 18 17
5 14
g o 12 12
[
o
10
5 €
0 1 1 1 1 1
no limit up to up to up to up to other
$5000 $10,000 $50,000 $100,000
Spending Limit

Firms use a wide range of categories to classify projects as they enter the budget cycle,
and category names may be critical (White, Becker, and Goldstein, 1991b). Those bearing an
"environmenta" tag may be viewed as inherently non-value adding. These projects are seen as

30One respondent reported that the discretionary cap depends on who is the highest ranking plant personnel. The
figure ranges from $25,000 for a "Director” to $250,000 for an Assistant Vice President and $500,000 for a Vice
President. Another respondent reported that the discretionary cap is variable and depends on plant size.
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necessary but unprofitable uses of capital and, perhaps, are subject to a lower hurdle rate, if any.
Alternatively, a project labeled "profit-adding” or "cost-saving” will be more welcome by
management in the course of project justification. It is sometimes the case that a project with
strong environmental content may be automatically labeled "environmenta” and escape systematic
financia anaysis even though it may, in fact, yield a competitive rate of return if profitability
analysis were performed.

Given a list of 14 project categories, respondents were asked which are used to classify
projectsin their firms (Table 3). At the high end (60% or greater reporting the use of a category)
are “cost-saving,” “environmental,” “replacement,” and “expansion.” Among other potential
environmentally-related categories, about a third, 32%, use the term “compliance,” 25% use
“waste treatment,” 20% use “pollution prevention,” and 17% use “waste reduction.” Thus,
overal, “environmental” is by far the most common environmentally-related category, which may
be interpreted as an indication that most firms lump environmental projects of al types into a
single category. Insofar as this is the case, the tendency not to discriminate between different
types of environmenta projects may cloak important contributions of pollution prevention (P2)
and waste reductions to non-environmental objectives such as overal yield enhancement and

Table3. Termsfirmsuseto categorize capital projects

Term Percent who useterm
Cost saving 73
Environmental 67
Expansion of existing operations 64
Replacement 64
Maintenance 54
Expansion into new operations 50
Compliance 32
General/Administrative 27
Waste treatment 25
Pollution prevention 20
Profit adding 20
Waste reduction 17
Profit sustaining 13
Abandonment 3

product quality, as well as profit-adding and cost-saving.
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Which business functions tend to assign environmental projects to individual categories?
Among the eight choices available and alowing for one answer only (Figure 8), plant
environmental staff most often make this critical determination (29%), followed by plant
finance/accounting (12%) and corporate finance/accounting staff (12%). Among those who
responded "other," avariety of staff functions were named: engineering, plant engineering, capital
planning committee, divison manager, consultants, product/process engineer, corporate
manufacturing, and president. Another 15% report using "no categories.” Thus, after eliminating
"other” and "no categories," 55% of respondents indicate “plant environmental” and “plant
finance/accounting” as those responsible for project classification. The pivotal role of these staff
in project categorization should make the staff a prime target for initiatives -- originating either
internal or externa to the firm -- to upgrade and refine the project classification process to avoid

Figure 8. Who makestheinitial decision to place an
environmental project in a particular category?
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the aforementioned pitfallsin financial analysis.

Are environmental projects, both compliance and non-compliance, accorded a separate
capital budget pool or, aternatively, do they compete with other contending projects for capital
resources? The vast maority of respondents (86%) report a single pool, whereas only 11%
report a separate pool for environmental projects and 3% for compliance projects. This is a
finding of substantial consequence for pollution prevention projects. It once again reinforces the
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importance of rigorous cost analysis if P2 projects are to compete effectively, since special set-
aside funds are the decided exception and intense competition the rule. Though 94% report
annual environmental project expenditures have either "no set cap" or "vary from year to year,"
the general absence of earmarked funds implies an intense annual competition for capita
resources.

In the course of environmental project justification, many staff functions may contribute to
developing cost information for environmental projects (White, Becker, Goldstein 1991a and
1991b). These staff functions may include environmental, operations, accounting, financial,
purchasing, and facilities management. As the cost net extends to encompass less tangible longer-
term costs, savings, and revenues, other staff functions (e.g., legal and marketing) increasingly
become important sources of information. In fact, there is a direct correlation between the rigor
of cost analysis and the number of staff involved in identifying, compiling, and analyzing cost
information. The more numerous and less tangible project costs are -- a characteristic typical of
many P2 investments -- the more different staff functions are required to do the job right. For
example, costy/savings associated with liability avoidance, future regulatory compliance,
compliance with future international environmenta management systems standards, and
penetration of green product markets -- all may require input from staff not traditionally involved
in the project justification process.

When given seven typical sources of cost information and allowed multiple responses,
respondents most often cited product/operations, environmental, and finance/accounting staff as
routine contributors to costing environmental projects (Table 4). Over a third indicated
consultant (38%) and purchasing (36%) participation, followed by vendors (23%) and legal staff
(20%). "Others' included a strong showing by engineering/plant engineering (13 respondents)
plus an assortment of single mention of others, including: industrial engineering, facilities
engineering, corporate engineering, and maintenance. The strong showing of environmenta and
production/operations is not surprising given the state-of-the-art of environmental project costing
in general, which heavily emphasizes conventional company costs. As awareness of less tangible
costs/savings increases, we are likely to see a more active role on the part of staff functions such
as lega and marketing. Finally, the appearance of vendors and consultants, though not surprising,
is a reminder that these parties should be included in any initiative amed at strengthening the
costing methods used by manufacturing firms in evaluating environmental projects.
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Table4. Who develops cost estimates for environmental projects?
Department Routinely involved (%)
Production/Operations 65
Environmental 64
Finance/A ccounting 64
Consultants 38
Purchasing 36
Vendors 23
Legd 20
Other 13

Trendsin Capital Budgeting

Are capital budgeting practicesin genera changing in U.S. manufacturing firms? Are such
practices following the rapid pace of change in business organizations, change spurred by such
forces as merger and acquisition activity, new product development, and changing environmental
regulations? Are efforts to achieve environmental improvements affecting the way firms manage
their capital resources or, as some observers argue, are past practices and traditional shareholder
value drivers intact despite pressures to become increasingly "green" (Walley and Whitehead
1994)~

When presented with eight potential changes to their firms capital budgeting practices
during the last three years, the common answer (60%) was "no change." Raising the discretionary
cap on facility-level capital expenditures was a distant second at 17%, which may reflect primarily
an inflation adjustment and not a rea dollar increase. Four options explicitly related to
environmental projects’ were each mentioned by no more than 7% of respondents. Thus, a
picture of essentially unchanging capital budgeting practices emerges, at least for the changes
identified in the survey instrument. Of course, this does not preclude the possibility that firms are
making changes unrelated to those that affect their handling of environmental projects.
Notwithstanding this possibility, it appears that capital budgeting practices, at least for
environmental projects, have remained relatively constant amidst downsizing, re-engineering, and
other trends and styles that are reshaping American manufacturing industry (Klammer 1994).

* Whether the firm stopped or started classifying environmental projects separately from other capital projects, and
whether the firm stopped or started distinguishing environmental compliance from non-compliance projects.
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Tracking Environmental Costs

Moving from questions of capital budgeting in general to the question of environmental
costing practices, our survey found 71% of respondents reporting that their company tracks
environmental costs on a company-wide basis. Thisis a surprising finding. In work with many
different firms during the last five years, Tellus Institute has found few instances -- certainly less
than the mgority reported in this survey -- of accounting systems designed to tag or segregate
environmental costs on a routine basis. The survey finding may be attributable to one or a
combination of four explanations:

the respondents self-selected in favor of those management accountants whose firms are more
apt to practice advanced environmental accounting methods;

Tellus earlier work (White, Becker and Goldstein 1991a; White, Savage and Dierks 1995),
covering a diverse but small sample of firms, is not representative of company practices in
general;

"tracking environmenta costs' may be defined more loosely by respondents than intended by
the question, thereby leading to an increased number of positive responses; and

“company-wide” may have been loosely defined by respondents.

The nature of the question allowed respondents to either choose an option (“no”) that implied
their company did not track environmental costs at al or choose “company-wide’ (“yes’). In
other words, “company-wide” was interpreted as “at all” or “at any level.”

Figure 9 depicts the most common organizational level at which environmenta costs are
tracked. Among those who track environmental costs company-wide, sightly under two-thirds
reported tracking at plant level and at the corporate level, and 44% at the divisional level. This
probably reflects the absence of divisions in many of the respondents firms, as well as factors
related to the accounting structure. Figure 10 sheds further light on the tracking question. Here
we see the most common structure among those who track environmental costs is participation of
al three levels -- plant, divison, and corporate -- followed closely by plant only and corporate
only. This response, as in the earlier "do you track” question, may also reflect varying
interpretations of "environmental costs.” Those firms who report the involvement of al three
levels probably have in place the most systematic and tiered procedure for compiling and
reporting environmental costs originating at the plant level and moving up the corporate
hierarchy. For those in amost equal numbers who report plant-only and corporate-only tracking,
we suspect a less comprehensive and routinized tracking system. For example, plants may
compile relatively straight-forward costs like waste handling and disposal, whereas corporate
tracking may focus on Superfund liability.
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Figure9. Level at which environmental
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THE COST INVENTORY

How Wideisthe Net?

Definitions of environmental costs are subject to enormous variation (GEMI 1994, Fagg
et al 1993). Figure 11 presents a three-part, "nested” scheme for distinguishing different types of
costs (Shapiro, Savage, and White forthcoming). For most firms, current tracking practices
encompass only Box A (conventional costs) including items such as:

off-site waste disposal,

purchase and maintenance of air emissions control systems,

utilities costs,

and perhaps costs associated with permitting of air or wastewater discharges.

Beyond this conventional cost domain is Box B, encompassing a wide range of less-tangible costs
(and savings and revenue streams) such as:

liability,

future regulatory compliance,

enhanced position in "green" product markets,

and the economic consequences of changes in corporate image linked to environmental
performance.

Probably more than any other less-tangible cost, especialy in relationship to SEC requirements
and financia reporting in genera, liability has been the subject of substantial discussion within and
outside the accounting profession (Canadian Institute of Chartered Accountants 1993; Surmaand
Vondra 1992; Newell, Kreuze, and Newell 1990). Also included in Box B are changes in stock
value linked to environmental performance, an elusive yet potentially significant less-tangible item
of specia interest for publicly traded firms (Cohen 1995). Together, Boxes A and B comprise the
internal domain, the collection of costs for which firms are accountable (or otherwise experience)
under current and foreseeable regulatory and market conditions.
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Figure1l. Cost Boundaries
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Box C comprises external costs, or "externalities’ in the language of economics. These
costs entaill those for which the firm is not accountable or are not of material economic
consequence to the firm under current and foreseeable regulatory and market conditions. Box C
may include, for example, adverse hedth effects for air emissions that result even if such
emissions are within compliance levels, damages to buildings or crops resulting from SO2
emissions; and irreversible damage to ecosystems or species owing to mining or forestry activities.
A few firms have taken the first step toward developing accounting systems that track and, in
some instances, report the physica and economic magnitudes of these externa costs (Boone
1995, Elkington 1991). Certainly the pronouncements of business leaders suggest that the future
may see further corporate initiatives to track and report these costs as part of the general
movement toward enlightened public accountability (Popoff and Buzzelli 1993; Andraca and
McCready 1994).

With continuously evolving U.S. environmental regulations and public expectations and
with emerging international environmental management systems standards, the boundaries
depicted in Figure 11 are anything but static. Costs in Box C today may well be in Box B
tomorrow. In the same vein, the less tangible nature of Box B costs such as liability and
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corporate image will change as more rigorous measurement techniques are developed to quantify
such costs. For now, however, putting in place systems to more effectively track Box A and Box
B costs is the nearer-term, high-payoff challenge facing most firms.

Within this conceptua framework, what internal (Box A and Box B) costs are included in
environmental project financial evaluation as reported by the management accountants in our
sample? And to what extent are such costs quantified in the project justification process, as
opposed to handled in qualitative fashion only?

The first of these questions, the inclusiveness of the cost inventory, is reported in Table 5.
This table presents the percent of respondents who "normally” consider 28 different types of costs
(or savings or revenues) in preparing financia justification for environmental projects. This cost
inventory includes items ranging from the conventional, tangible, and measurable -- eg.,
production efficiency/yield, energy, water, hazardous waste pre-treatment/treatment/disposal -- to
those which, in the eyes of most corporations today, would be regarded as less conventional, less
tangible, and less measurable (White, Becker, and Savage 1993).
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Table5. Costsnormally considered in financial analysis
Cost Item Per cent who
consider
On-site air/wastewater/hazardous waste testing/monitoring 79
Energy costs 78
On-site wastewater pre-treatment/treatment/disposal 77
Licensing/permitting 76
Water costs 74
Production efficiency/yield 74
On-site hazardous waste pre-treatment/treatment/di sposal 71
On-site hazardous waste handling (storage, labelling) 70
On-site air emission controls 69
Employee safety/health compensation claims 69
Off-site hazardous waste transport 62
Manifesting for off-site hazardous waste transport 59
Staff training for environmental compliance 59
Future regulatory compliance costs 59
Environmental penalties/fines 57
Insurance costs 55
Corporate image effects