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This paper introduces a new measure, based on a study by Trucost and Dr Robert Repetto,
combining external environmental costs with established measures of economic value added,
and demonstrates how this measure can be incorporated into financial analysis. We propose
that external environmental costs are relevant to all investors: universal investors are con-
cerned about the scale of external costs whether or not regulations to internalise them are
likely; mainstream investors need to understand external costs as an indication of future
regulatory compliance costs; and SRI investors need to evaluate companies on both financial
and social performance. The paper illustrates our new measure with data from US electric
utilities and illustrates how the environmental exposures of different fund managers and
portfolios can be compared. With such measures fund managers can understand and control
portfolio-wide environmental risks, demonstrate their environmental credentials quanti-
tatively and objectively and compete for the increasing number of investment mandates
that have an environmental component.
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The significance of external costs

 

ndustries produce both salable outputs and
undesirable residuals. Many companies

generate and discharge enormous amounts of
waste, much of which pollutes the natural
environment and imposes damage costs on
households and other enterprises. Economists
call these damages “externalities” because
their costs typically fall not on the firms that
discharge the wastes but on those that suffer
the damages. Consequently, accounting sys-
tems don’t ascribe these costs to their sources
or even quantify them systematically. This
paper describes an effort to fill that informa-
tion gap.

In 2005 The United Nations Environment
Program Finance Initiative published a re-
port by Freshfields Bruckhaus Deringer, the

I

 

world’s third largest law firm, on the integra-
tion of environmental, social and  governance
issues into institutional investments and found
that integrating environmental considerations
into investment analyses in order to predict
financial performance more reliably is clearly
permissible. This report and a study by Mercer
Investment Consultants, sponsored by the In-
stitutional Investors Group on Climate Change
and the Carbon Trust, both emphasise that
pension trustees have a duty to address the
financial risk posed by climate change and
other environmental issues as part of their
fiduciary duty to manage risk and maximise
investment returns in their portfolios.

A universal owner is an institutional owner
whose holdings are highly diversified and,
typically, held long-term. The holdings of
many institutions are a small but significant
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cross-section of publicly traded stock and
debt in the economy and, therefore, represent
a share of the entire economy (Hawley and
Williams, 2000). Universal investors have a
natural interest in external costs. They should
recognise that if their portfolios are widely
diversified, companies that externalise costs
to the detriment of other firms or the current
or future welfare of pension fund benefici-
aries are “robbing Peter to pay Paul”. The
problem is that such costs are not being cor-
rectly attributed to the companies that are
imposing them, making it difficult to hold
them properly to account. In the UK universal
investors have been in the forefront of the
push for change. Hermes Pensions Manage-
ment Ltd, which manages two of the largest
UK pension funds, explicitly discourages
companies from externalising costs. Hermes
Investment Principle Ten (Watson and Pitt-
Watson, 2002) states that “Companies should
support voluntary and statutory measures
which minimize the externalization of costs
to the detriment of society at large.” The
Universities Superannuation Scheme has
also consistently asked companies to reduce
externalities.

Mainstream investors also must have an
interest in external environmental costs be-
cause environmental laws, regulations and
emissions trading schemes increasingly act to
internalise these costs for companies. When
environmental laws and regulations limit the
use of environmental goods and services, com-
panies often face significant compliance costs.
For example, the EU has introduced the Large
Combustion Plant Directive, which comes into
force in 2008 (European Parliament, 2001). It
requires power generators to install exhaust
gas emissions control equipment in order to
reduce acid rain and smog precursors by
removing 90 per cent of SO

 

2

 

 and 85 per cent of
NOx from the emissions. Companies’ compli-
ance costs will be significant. Under current
technology, power plants would need an
increase in revenues of at least 

 

€

 

37.5/kW per
year just to recover the additional investment
cost. This translates into an increase in total
costs of 

 

€

 

5.0/MWh (ICF Consulting, 2003).
Power generators with less coal-fired capacity
will face much lower compliance costs, inas-
much as costs will be directly proportional
to current emissions of SO

 

2

 

. Investors that
understand companies’ current levels of SO

 

2

 

emissions will have financially material
information relevant to future shareholder
value.

Similarly, the introduction in 2005 of the EU
Emissions Trading Scheme puts a price on
emissions of carbon dioxide. The cost of emis-
sions permits, currently around 

 

€

 

12 per ton, is

responsible for about 50 per cent of the recent
steep increase in electricity prices in Europe.
In other words internalising the external costs
of carbon emissions has had as great an im-
pact on electricity prices as fossil fuel price
increases. Rather gratifyingly for economists,
the cost of permits is currently equal to the
marginal abatement cost of carbon in Europe,
just as economic theory would predict.

At first sight measures such as these, aimed
at internalising external costs, seem to increase
the prices and costs of all commodities, de-
pressing household consumption, business
profits and economic growth. This is generally
not the case for three reasons. First, internalis-
ing costs does not drive them higher but
merely recognises real costs that society is
already bearing that are not being reflected
in market prices. Second, internalising costs
actually generates more social welfare, not
less, by inducing firms to reduce their environ-
mental impacts to a more socially optimal
level. Third, the incentives given to firms
when costs are internalised generate a search
for new, superior methods of production.
There is a great deal of evidence to support
the so-called Porter Hypothesis, that stricter
pollution controls lead firms to adopt tech-
nologies that actually make the firms more
profitable. For example, the competitiveness
and profitability of the German chemical
industry has been attributed to the strict pol-
lution limits that industry was required to
satisfy from the 1970s. This led it to search for
techniques of production that produced less
waste products, leading to the innovation of
new and superior techniques that required
less material inputs and were therefore less
costly and more profitable.

Even if individual firms or industries are
unable to adapt – to increase efficiency in
order to absorb external costs as they are inter-
nalised – they will have to increase the prices
of their products. This, of course, increases the
incentives and returns for other companies to
produce substitutes with lower external costs.
And here lies the defect in the US Federal Gov-
ernment’s policy of promoting investment in
“clean” technologies without acknowledging
or seeking to attribute environmental damage
costs to “dirty” technologies. The business
climate for “clean-tech” would be vastly
improved if “dirty-tech” was forced to inter-
nalise environmental costs. To encourage the
former without discouraging the latter does
not create a level playing field, does not
properly address market failure and lowers
economic efficiency overall. It also means
that “clean-tech” must rely on a myriad of
subsidies and incentives that create further
market distortions and uncertainties.
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True value added: a new integrated 
measure of financial and 
environmental performance

 

Estimating and allocating external costs to the
companies that are responsible for them there-
fore provides useful information to all inves-
tors and provides an indication of future
private costs as regulations to control environ-
mental impacts are introduced. Knowing the
quantities of environmental goods and ser-
vices that companies use and the associated
social costs allows the economic effects of
future environmental limits to be modelled
and predicted.

Trucost has created databases estimating
these externality costs for 3,200 of the world’s
largest corporations. Trucost estimates each
firm’s emissions and waste, using company or
other information sources. A large number of
specific emissions to air, land and water are
estimated for each of a company’s business
units and then aggregated by category into
company-wide totals. Whenever possible, the
company’s own estimates are used; when that
is not possible, estimates are taken from public
data sources or constructed using average
emissions : output ratios for the relevant
industry. Companies are invited to suggest
improvements to such estimates. Trucost then
assigns to each category of emissions a mon-
etary value by multiplying its physical quan-
tity by a notional price based on economic
estimates of the marginal damages of an
additional ton of emissions. Trucost has
scoured the environmental economics litera-
ture, including studies made by government
environmental agencies, for estimates of mar-
ginal damages. Typically, such studies con-
struct damage estimates from studies of
emissions volumes and locations, dispersion
and fate models, exposure models, dose-
response estimates and, finally, economic es-
timates of willingness-to-pay for emissions
reduction. Such studies are the widely ac-
cepted methodology for estimating marginal
economic damages.

Aggregated over all the firm’s business
units and emissions, the result is an estimate
of the external environmental cost imposed on
the rest of the economy by a change in the
firm’s operations. Such a measure is useful for
many purposes. It can serve a company’s
management as a benchmark for tracking per-
formance relative to peers or its own past
performance. It can also serve as an external
benchmark for investors concerned about the
environmental performance of companies as
well as their finances. Not least, it can serve as
a measure of a company’s environmental
exposure and the financial risk originating in

its environmental performance. Over time, the
trend is clearly that firms are increasingly
being forced to internalise these environmen-
tal costs, either through stricter environmental
regulations or through liability for damages
caused to others.

Complementing the Trucost estimates, the
consulting firm Stern Stewart has popularised
a measure of value added (EVA@ or “eco-
nomic value added”) that incorporates the
firm’s cost of capital. This measure subtracts
from the company’s net operating profits after
taxes an estimate of the cost of its capital stock,
recognising that equity capital as well as
debt and long-term leases has an economic
cost. This measure uses the concept of the
“weighted average cost of capital”, dependent
on the firm’s asset structure and riskiness.
EVA measures the company’s financial sur-
plus after accounting for the costs of the capi-
tal it has used in its operations. Dr Robert
Repetto and Trucost have combined these
measures to produce a measure of true value
added, “TRUEVA”, that subtracts from the
firm’s operating surplus not only its costs of
capital but also the environmental damages it
imposes elsewhere in the economy. True value
added recognises that a company produces
not only useful products for which customers
are willing to pay but also wastes and
emissions which impose damages and which
victims would pay to avoid. This measure,
TRUEVA, is the first, to our knowledge, that
estimates the net economic contribution of
industry on a company-by-company basis.

We illustrate the results with a sample of
large US electric power company. Environ-
mental damage costs have been estimated
conservatively. Only air emissions of carbon
dioxide, sulphur oxides and nitrogen oxides
have been included, though power plants also
emit large quantities of harmful particulates
and trace elements of mercury and other toxic
substances. Trucost also collects information
on these trace emissions but, since their mon-
etary values are estimated to be of an order
smaller and also less reliable, they are not
included in this TRUEVA illustration. Dam-
ages per ton for nitrogen and sulfur oxides
have been estimated conservatively from a
large-scale damage study adjusted for price
changes into 2004 prices (Repetto 

 

et al.

 

, 1996).
The estimated marginal damage of US$14 per
ton of CO

 

2

 

 is the median value of a nearly
comprehensive sample of peer-reviewed
studies of the economic impacts of climate
change (Tol, 2005).

For each company, the first column of data
in Table 1 shows net operating profits after
taxes in millions of dollars, NOPAT, in 2004.
The next column shows Stern Stewart’s esti-
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mate of economic value added, EVA. A few
companies in 2004 were not earning their cost
of capital and generated negative economic
value added. The third column, labelled
TRUEVA, shows true value added once the
environmental damage costs created by the
companies’ emissions have been subtracted
out. Remarkably, comparing TRUEVA with
EVA, by this measure few electric power com-
panies were adding value to the economy. The
damages they imposed exceeded the sur-
pluses they generated, often by a large margin.
American Electric Power and the Southern
Company, two very large, coal-based power
generators, imposed net costs of US$4.8 and

US$3.4 billion respectively in 2004. The fourth
column, labelled ROC for return on capital,
represents each company’s NOPAT divided by
its capital stock. The final column, labelled
True ROC, shows each company’s true return
on capital, which, in some cases, is very nega-
tive. These companies must be regarded as
quite exposed to future restrictions on green-
house gas emissions and tighter air quality
restrictions based on health, acid rain, visi-
bility and other concerns.

Having a measure such as TRUEVA of
companies’ environmental damage costs also
allows comparisons to be made between the
environmental consequences of different in-

 

Table 1: Value-Added – US Electric Power Companies 2004

 

Company name NOPAT 2004
($millions)

EVA 2004
($millions)

TRUEVA2004
($millions)

ROC 2004
(%)

TRU ROC
2004 (%)

Ameren Corp  790.415 97.185

 

−

 

1,458.370 5.496

 

−

 

5.320
American Electric Power 1,429.582 134.994

 

−

 

4,853.359 4.958

 

−

 

12.343
Allegheny Energy Inc  341.716

 

−

 

13.456

 

−

 

1,525.960 4.137

 

−

 

14.175
Cinergy Corp  568.262 11.156

 

−

 

1,987.005 4.825

 

−

 

12.140
Centerpoint Energy Inc  617.131

 

−

 

159.328

 

−

 

1,162.770 3.386

 

−

 

2.119
Dpl Inc  218.166 53.555

 

−

 

429.240 6.256

 

−

 

7.588
Duquesne Light Holdings  106.029 9.424 9.424 5.235 5.235
Dte Energy Co  652.383

 

−

 

90.258

 

−

 

1,139.762 3.953

 

−

 

2.406
Consolidated Edison Inc  763.240

 

−

 

42.136

 

−

 

101.309 4.539 4.187
Edison International 1,511.968 403.366

 

−

 

882.726 5.919 0.884
Entergy Corp 1,093.428 114.785

 

−

 

634.187 5.307 1.672
Exelon Corp 2,285.552 542.397 224.534 6.162 5.305
Firstenergy Corp 1,620.799 309.470

 

−

 

882.234 5.513 1.459
Fpl Group Inc  991.320

 

−

 

15.767

 

−

 

1,140.436 4.636

 

−

 

0.624
Great Plains Energy Inc  217.207 95.052

 

−

 

394.450 8.624

 

−

 

10.811
Hawaiian Electric Inds  240.720 28.594

 

−

 

119.725 5.084 1.951
Idacorp Inc  57.129

 

−

 

42.048

 

−

 

182.196 2.667

 

−

 

3.876
Alliant Energy Corp  323.209 18.815

 

−

 

449.540 4.831

 

−

 

2.170
Nstar  336.382 60.106 58.717 5.564 5.541
Northeast Utilities  267.471

 

−

 

125.714

 

−

 

306.197 2.952 0.960
Pg&E Corp 1,501.360 507.895 497.362 6.725 6.678
Progress Energy Inc  953.079

 

−

 

34.062

 

−

 

1,567.562 4.451

 

−

 

2.711
Pnm Resources Inc  103.676

 

−

 

62.713

 

−

 

226.831 2.810

 

−

 

1.638
Pinnacle West Capital  348.573

 

−

 

56.742

 

−

 

368.069 3.956 0.423
Pepco Holdings Inc  537.856 92.083

 

−

 

206.956 5.345 2.373
Ppl Corp  893.759 247.623

 

−

 

660.077 6.391

 

−

 

0.100
Reliant Energy Inc  125.587

 

−

 

419.521

 

−

 

1,316.605 1.000

 

−

 

6.142
Southern Co 1,779.665 410.977

 

−

 

3,353.323 6.319

 

−

 

7.047
Sierra Pacific Resources  250.582 5.849

 

−

 

143.835 4.362 1.756
Teco Energy Inc  210.150

 

−

 

140.033

 

−

 

466.863 2.653

 

−

 

1.473
Unisource Energy Corp  157.418 59.932

 

−

 

204.959 6.927

 

−

 

4.730
Westar Energy Inc  203.152 48.226

 

−

 

641.954 5.809

 

−

 

13.926
Xcel Energy Inc  680.189

 

−

 

135.492

 

−

 

2,231.211 3.711

 

−

 

7.723
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vestment strategies within portfolios of
equities. In a forthcoming study, Trucost has
compared the carbon intensities of prominent
UK investment funds. Trucost calculated the
greenhouse gas emissions of companies held
by funds and converted them to carbon
dioxide equivalents (CO2e) based on “Global
Warming Potential” factors. The total CO2e
emissions attributed to each fund was calcu-
lated based on the percentage holdings of each
stock in the fund and their corresponding
emissions. In order to compare the results, the
CO2e emissions of each fund are divided by
the total value of the portfolio to give the CO2e
intensity of the funds per £m invested.

 

1

 

 Of the
47 funds analysed, carbon intensities per £1m
invested ranged between 361 tonnes and 3,058
tonnes. At the damage cost of US$14 or £7.5/
tonne, this amounts to an annual carbon dam-
age value in a range of 0.2 per cent and 2.2 per
cent of the funds’ asset values. The Scottish
Widows Investment Partnership – Environ-
mental Investor Fund had the lowest carbon
intensity. Perhaps more surprisingly, only four
of the Socially Responsible Investment (SRI)
funds had carbon intensities that were lower
than the best mainstream fund. Of course, not
all SRI funds have a strong environmental
mandate, some preferring broader ethical con-
siderations; nevertheless three-quarters of the
SRI funds had carbon intensities that were
lower than the FTSE 350 and FTSE All Share
benchmarks. Interesting too, is the finding that
the FTSE 350 (ex-investment trusts) is 33 per
cent more carbon intensive than the broader
FTSE All Share (ex-investment trusts). The car-
bon intensities per £1m invested of the two
indices are 1,172 and 881 tons respectively.
This demonstrates the predominance of car-
bon intensive oil and gas and extractive
industries among UK large capitalisation
companies.

In general, funds with lower carbon intensi-
ties tend to be underweight in the oil and gas
and electricity generation sectors and this has
led to additional volatility, and in some cases
underperformance, relative to benchmark in-
dices. In order to show that this is not the
inevitable result of pursuing an investment
strategy aimed at reducing carbon risk, Tru-
cost has constructed a carbon optimised port-
folio based on the FTSE 350. This portfolio
mirrors the sector weightings in the FTSE 350
but over-weights the less carbon intensive
companies and under weights the more car-
bon intensive companies within those sectors.
Because the carbon optimised portfolio holds
the same companies as the benchmark and is
sector neutral, tracking error is very low. How-
ever the carbon intensity of the optimised
portfolio is 41 per cent lower than the FTSE

350. It is therefore inherently well positioned
to benefit from increased regulations designed
to control or price carbon emissions.

Analysing the carbon intensity of funds in
the way described above allows pension fund
trustees to compare quantitatively the carbon
risk in the portfolios managed by their fund
managers. It is proving to be a valuable risk
management and reporting tool for fund man-
agers, enabling them to demonstrate their
environmental credentials objectively, particu-
larly when pursuing the increasing number of
investment fund mandates that have an envi-
ronmental component. Trucost is now build-
ing this methodology into conventional
portfolio performance attribution systems.
The objective is to give fund managers the
ability to attribute investment performance to
carbon efficiency in much the same way that
returns are currently attributed to sales, earn-
ings, net asset value or market capitalisation.

The TRUEVA measure is useful to invest-
ment managers because it integrates a financial
measure of a company’s environmental expo-
sure with a superior measure of the company’s
profitability. A company with profits that
exceeds its environmental exposure by a large
margin is a less risky investment, other things
being equal. TRUEVA relates environmental
information to the measures of profitability
and return on capital that investors care about,
and is thus more useful and relevant to invest-
ment analysis. The availability of this measure
also opens the door to several avenues of fur-
ther research. One could compare the risk and
return of companies using these alternative
measures of performance. For example, the
coefficient of variation of TRUEROC across
companies, a measure of variability, is seven
times higher than that of the more conven-
tional ROC measure. This suggests that there
is a large degree of unaccounted for risk among
companies in the industry. Moreover, there is
virtually no correlation between the two meas-
ures in the sample, suggesting that the two
measures of performance convey quite dif-
ferent information. One might track returns
and volatility of portfolios matched in other
respects but differentiated in their environ-
mental exposures as time series tests of return
and risk. Also, one would certainly wish to
extend the TRUEVA measure to other sectors
and to expand the measure to take into
account a wider variety of environmental
exposures.

 

Note

 

1. Fund holdings data was kindly supplied by Cary
Krosinsky of CapitalBridge.
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