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This article suggests that profitable energy efficiency measures
are often foregone due to the internal structure of most American cor-
porations, in which energy functions are managed by cost centers
rather than profit centers. This limits access to capital and fosters use
of financial decision rules such as the “2-year payback” criterion that
lead to suboptimal investment. The authors propose that corporations
restructure their operations so that energy functions are managed by
profit centers that can implement energy efficiency measures in other
business units, realize a profit, and return it to their parent company.

Years of work have documented that profitable measures can be
undertaken in most businesses to improve energy efficiency. For ex-
ample, Dr. Stephen DeCanio of the University of California, Santa Bar-
bara, recently analyzed a data set provided by the U.S. Environmental
Protection Agency of 3,673 individual lighting upgrades reported by
participants in the voluntary Green Lights program.! The typical Green
Lights upgrade is to replace magnetic ballasts and T-12 Lamps with
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more efficient electronic ballasts and T-8 lamps. DeCanio found that the
average internal rate of return (IRR) of Green Lights projects was 36.0
percent.

Coupling this high rate of return on a relatively risk-free invest-
ment with a history of utility-funded promotions and subsidies and ag-
gressive federal programs, one would expect electronic ballasts and T-
8 lamps to have driven magnetic ballasts and T-12 lamps from the
market. In fact, this is not the case. In 1998, magnetic ballasts accounted
for 62 percent of all fluorescent lamp ballast shipmér@ir vintage
model of ballast sales, based on Census Bureau data, indicates that elec-
tronic ballasts serve only about one-third of commercial floor space in
the U.S. In addition, within the past few years, the authors have visited
numerous new commercial facilities lit by magnetic ballasts and T-12
lamps.

Despite a plethora of energy savings opportunities with low risk
and proven financial returns, it is clear that profitable measures are of-
ten not undertaken.

COST-CENTERS ARE THE PRIMARY
ORGANIZATIONAL BARRIER TO ENERGY EFFICIENCY

We believe that organizational structures create a fundamental bar-
rier to corporate investment in energy efficiency. Private firms operate
business units that have profit center authority and accounting systems.
These profit centers have access to capital, earn profits, and can return
funds to the corporation. A business unit that is successful grows, while
one that does not earn money tends to shrink or be eliminated. When
a business unit earns high rates of return it does not need to argue for
money. The CFO (Chief Financial Officer) of the organization allocates
it internally or raises it from capital markets. Growth of a business unit
is rarely curtailed by lack of capital if the unit earns enough to justify
raising additional capital.

Reducing energy within a business unit is almost always second-
ary to focusing on the core products and services that can grow a busi-
ness unit’s revenue. Careers are made on expanding markets and earn-
ing profits; usually not on reducing costs, except when cost reductions
can be achieved without additional capital (e.g., “ corporate
downsizing”).
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Despite the fact that corporate real estate assets account for 30 per-
cent to 40 percent of total corporate assets3, most companies do not
manage their properties with the goal of maximizing economic value
added. The absence of profit motives within organizational elements
charged with decisionmaking reduces investment in profitable energy
efficiency measures.

While corporations use a variety of management metrics for their
revenue-generating activities, such as Economic Value Added, Total
Business Return, Shareholder Value Added and Cash Flow Return on
Investment, the most common performance metric in cost centers is
simple payback, and the most common requirement is a two-year pay-
back period, i.e., that the total cost of the project is recouped within two
tears through operating cost savings.

An example of a project with a two-year payback would be a light-
ing upgrade that costs $ 10,000 to implement and saves $5,000 per year
in operating costs. As shown in Exhibit 1, such a two-year payback rep-
resents an IRR of approximately 50 percent.

Exhibit 1. Internal Rates of Return Consistent with Various Payback
Periods and Project Lifetimes.

2 year 3 year 4 year 5 year 6 year 7 year
Lifetime  payback payback payback payback payback payback

7 years 47% 27% 16% 9% 6% 0%
10 years 49% 31% 21% 15% 11% 7%
15 years 50% 33% 24% 18% 14% 11%

The pervasiveness of the payback criterion is demonstrated by its
use even in organizations charged with the mission of promoting energy
efficiency. For example, the U.S. Department of Energy’s Office of En-
ergy Efficiency and Renewable Energy recently prepared an analysis of
motor system upgrades, restricting its analysis to “economic” measures,
which it defined as those with “less than three-year payback”:*

Use of the two-year payback criterion is completely at odds with
modern financial theory. The average cost of debt in the U.S. is less
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than seven percent (based on current bond rates) and the average cost
of equity capital is less than 12 percent. A firm employing equal
amounts of debt and equity financing has an average cost of capital of
8.5 percent. Such a firm, if acting rationally, would undertake all no-risk
investments with an IRR greater than 8.5 percent. As shown in Exhibit
1, for projects with a ten-year lifetime, this criterion is consistent with a
simple payback period of up to six years. Low-risk lighting upgrades
meeting this criterion would include occupancy controls, dimmable
ballasts, and fixture re-designs—a menu of options that is rarely chosen
and technologies that are rarely seen outside “architectural” lighting
designs.

The magnitude of market failure created by the two-year payback
criterion is perhaps best given by what is often cited as a success story:
the experience of Dow Chemical’s Louisiana Division. Dow organized
an annual contest in 1981 to identify energy-saving projects with a one-
year payback.® Every year a large array of projects qualified and was
funded. 575 audited projects were completed with an average return of
204 percent and aggregate annual savings of $ 110 million.

While this effort saved Dow Chemical millions of dollars, the fact
is that Dow Chemical’s cost of capital was closer to 8.5 percent, which
represents a six- to seven-year payback. By only focusing on projects
with a one-year or shorter payback, profitable projects were foregone
whose aggregate value had to be far greater than the total amount
saved.

Dow Chemical’s delays in undertaking energy-efficiency
projects created an additional loss of profits. The fact that each year
Dow Chemical was able to find additional projects needing a one-year
payback means that it was losing profit by delaying its investments. Ex-
hibit 2 shows a conceptual estimate of the losses involved for Dow
Chemical or any other organization that fails to expedite all investments
that exceed its cost of capital: for every one-year delay, total profits fall
by about $1.80 per square foot.

Rather than accelerate, expand and institutionalize this extraordi-
narily profitable program, Dow eliminated the contest coordinating
committee in 1993 after the coordinator retired, and continuing efforts
“cannot be tracked.”

Analysis of another Fortune 500 firm with a strong energy savings
program shows that while it has reduced energy use by 20 percent in six
years, it foregoes about $50 million per year in additional savings (a loss
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Exhibit 2. The Net Present Value of a Lighting Upgrade for a 1-mil-
lion-square-foot Facility

Years to Total NPV
Implementation ($Million)®
1.5 12.2
2.0 11.3
2.5 10.4
3.0 9.5
3.5 8.6

of up to $500 million in shareholder value) due to its use of a two-year
payback criterion.”

Cost centers are usually poorly experienced in securing any type of
external financing. In addition, the currently available financial prod-
ucts—loans, leases, and performance-based contracts—have attributes
that reduce their desirability, particularly for activities that are viewed
as not critical to the core business of a company.

Securing new loans is often hindered by existing loan covenants
that require that certain financial ratios, such as debt-equity, be main-
tained. Organizations operating under this constraint are unlikely to al-
locate “borrowing power” to cost-center projects that do not grow the
core business of the operating units. In addition, the equipment pur-
chased for energy efficiency projects must be booked as a capital ex-
pense, which can reduce an organization’s return on equity.

Because it is difficult to obtain leases that qualify as true “operating
leases” under the FASB (Financial Accounting Standards Board) guide-
lines commonly adopted by public corporations, most leases are booked
as capital expenditures, and trigger the same concerns about loan cov-
enants and deleterious effects on financial measures such as return on
equity.

While performance contracts (in which an energy service company
and a customer “share” the energy savings through various mecha-
nisms) avoid concerns about loan covenants and financial rations, they
create extremely high transaction costs. Savings must be measured,
monitored and verified. In particular, baseline conditions must be pre-
defined so that increases in energy use due to altered operational con-
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ditions (e.g., adding a second shift at a manufacturing plant) do not re-
duce payments to the energy services company. This creates a perceived
potential for on-going operational interference. In addition, perfor-
mance contracts that do not incorporate fixed payment schedules create
uncertainty about future payments, which often proves unacceptable to
customers.

CORPORATE RESTRUCTURING:
A POTENTIAL SOLUTION

A variety of methods have been employed to circumvent the orga-
nizational and institutional barriers that hinder energy efficiency in
commercial buildings. For example, the EPA Green Lights 2nd Energy
Star Buildings programs have succeeded in reducing the cost of selling
and securing top—Ilevel corporate commitments for energy upgrades.
Few programs, however, have eliminated market inefficiencies or at-
tacked their root causes. To eliminate the institutional and organiza-
tional barriers will require market transformation efforts that alter mar-
ket conditions in a more fundamental manner.

Our key recommendation is that corporations restructure their op-
erations to form business units—profit centers—to capture the profits
from energy-efficiency investments.

A new profit-oriented business unit could take the form of a sepa-
rate accounting division, subsidiary, or independent corporation, or
could rely on various forms of outsourcing.

The new business unit would essentially “own the current bills” of
the other business units in the company. Those business units would be
committed to paying historical costs (or some pre-determined schedule
of costs) for energy services to the new business unit. The new business
would then identify, fund, implement and capture the profits from en-
ergy-efficiency investments.

The energy saving profit center would have its own balance sheet,
with assets and liabilities; would have its own income statement—with
profits (or losses); and would be eligible to compete for corporate capital
and raise capital on its own. By creating value above its cost of capital,
the new business unit would contribute to the firm’s overall prosperity.

Exhibit 3 is a conceptual diagram of how a new business unit
would earn profits by improving energy efficiency within other units.
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Exhibit 3. Conceptual Diagram of How a New Energy Services Profit
Center Might Operate

New business unit
upgrades lighting
for other units

L7
-
-
L/
= 3

CFO allocates capital to
new business unit

“Returns money”
to CFO”

New business unit
profits from energy
savings

Exhibit 4 shows the operational schematic for one implementation
of a new profit center.

New Institutional Frameworks are Needed

Establishing proper accounting systems will greatly assist in the
effective operation of new energy-efficiency profit centers. Charts of ac-
counts will need to be modified so that changes in energy use and costs
can be measured and verified.

Particular attention must be given to measuring and accounting for
productivity gains (e.g., fewer product defects, lower absenteeism) gen-
erated by upgrade projects. Intra-company agreements will need to be
established that handle the flow of data and transactions. Such frame-
works will need to establish principles and mechanisms for dispute
resolution.

Fortunately, establishment of better accounting systems for estab-
lishing baseline energy use and worker productivity will have value in
managing the processes, not just in creating more paperwork. Because
energy systems frequently fall out of alignment with design goals, the
monitoring systems installed to assure fair payouts will have the benefi-
cial side-effect of improving the operations of the energy systems,
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Exhibit 4. Schematic Diagram for the Structure of a New Energy Ser-

vices Profit Center
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thereby inevitably increasing the total savings (and earnings of the new
business unit).

New purchase agreements, service agreements, and other legal
steps may also required to assure that property rights of financing en-
tities can be protected so that investment can be securely made by third
parties in an efficiency market.

An Outline of the Profit-Center Campaign

A concerted effort is needed to launch this campaign. Public and
non-profit entities working to improve the energy efficiency of the
economy might work through existing channels to reach senior-level
executives. For example, articles and op-ed pieces could be placed in
publications such as the Harvard Business Review, CFO Magazine, Direc-
tors & Boards and the Wall Street Journal. We employed a similar strategy
for the launch of the Green Lights program.

Institutional investors should also be induced to support efforts to
create new energy efficiency profit centers. That institutional investors
can be influenced to take action is not debatable. The California State
Pension Fund (CalPERS), for example, owns $141 billion in total assets,
has been active in the “corporate governance” movement, and been a
major leader in pressure on boards to improve profitability. It recently
adopted a variation of TEVA (total economic value added) as its central
measure of corporate success. Groups like CalPERS need help in under-
standing that energy efficiency investments can yield significant im-
provements in TEVA. A campaign should be launched to persuade such
institutional investors to exert influence on firms to maximize profitabil-
ity through creation of energy efficiency profit centers.

Working with the financial community will be critical to the suc-
cess of the new spin-offs. Fostering new service businesses to serve
these new profit centers can create a virtuous circle of growth and profit.

Several leading management-consulting firms have adopted varia-
tions of the total economic value added approach as their central theme.
They charge as much as $60,000 a month per consultant to help Fortune
500 firms implement TEVA-type frameworks for managing their core
business. Perhaps these firms represent a means to make energy effi-
ciency a freestanding business within corporations. At present, while
TEVA-related measures are increasingly being incorporated into large
corporations, in many cases they are being used primarily in revenue-
generating units and have not been adopted for business activities
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viewed as “support functions,” which unfortunately often encompasses
real estate and energy management activities.

To Start: Just Do It

The most effective strategy to further broad development of new
energy efficiency profit centers is for a market information program to
work with one or more companies, under real conditions, to create new
profit centers.

Working under real world conditions would facilitate the identifi-
cation of the myriad organizational and institutional issues that accom-
pany the creation of the new units, and allow solutions to be developed,
tested and refined. The lessons learned are likely to prove transferable
in a broader context.

In addition, publicizing the profits that these initial business units
generate for their parent companies will create a strong inducement for
other companies to follow. When Forbes and Fortune run the picture of
decisionmakers who have made their companies or investment funds
billions of dollars by creating profit centers to reduce energy use, the
rest will follow—CEOs and investment managers are competitive if
nothing else.

CONCLUSION

The magnitude of the opportunity is truly large. While progress is
being made through efforts to promote energy efficiency, what is miss-
ing and needed is a program that directly assaults the organizational
impediments and institutional deficiencies that have severely reduced
the rich harvest of energy gains now possible throughout the world in
buildings, industry and residences. What is needed is to prove that a
business model based on profit will work as well here as it does every-
where else.
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