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Abstract

This paper examines the scope and nature of federal activities devoted to

ing the efficiency of energy utilization

vehicles, and industrial
are identified and their
consistency of an overall

processes and equipment.
characteristics are explored.
policy of energy efficiency

improv-
consumer products, motor
Several forms of regulation

It is postulated that
regulation can be ascer-

in buildings,

tained from the examination of a regulatory policy matrix.

1. INTRODUCTION

The increasing awareness over the past several
years of the importance of energy conservation as
an element of a comprehensive national energy po-
licy has led to the establishment by the federal

government of an extensive set of regulations which
establish energy efficiency requirements on a va-

riety of products,

systems, These

fede-

and processes.

new federal programs represent a substantial

ral involvement in an aspect of product, system,

and process design which has traditionally been

devoid of governmental regulation. In this paper

we w ill analyze those federal energy efficiency

regulatory programs for the purposes of understand-

ing the intent, form, and scope of the regulations

and determining whether they comprise a consistent

set of programs.
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2. THE REGULATORY AGENCIES

Each of the energy efficiency
to be examined

regulatory programs

in this paper is administered by one

of the regulatory agencies of the federal govern-

ment. Some general background information on the

nature of these agencies and the regulatory process

is provided in this section.

Conventional analysis of the structure of our form

of federal government deals with the three bran-

ches: the executive, the legislative, and the ju-

dicial. However, there are some who argue that the

regulatory agencies constitute a fourth branch of
government.

The regulations issued by these agen-

cies affect what we eat and drink, the clothes we
The

fourth branch of the govern-

wear, the cars we drive, and the fuel we burn.

size of this so-called

ment can be appreciated by considering that there



are about 100,000 people who are employed within
the 50 different federal regulatory agencies. Just
the basic rules of federal regulations would fill
a book with 60,000 pages and occupy a shelf 15
feet long! This year the federal government will
spend 3.5 billion dollars for regulatory programs,

a 21 percent increase over last year (1).

These regulatory bodies promulgate rules and regu-
lations, administer these rules, and often enforce
them in a quasi-judicial manner. The source of

authority for these regulatory bodies is the Con-
gress which created the agencies to assume regu-
latory responsibility for certain broad areas of
activity. In addition, Congress enacts laws which
direct the existing agencies to regulate specific

activities.

These regulatory agencies have limited power. The
regulations they promulgate may be overruled by a
judicial court, or Congess can amend the law which
initially provided the regulatory authority. Con-
gress also controls these agencies on a continuous
basis by exercising its oversight responsibility
and by appropriating funds for the operation of
the agency. The President exerts control by ap-
pointing the agency chiefs subject to confirmation

by the Senate.

There are two types of regulatory agencies: 1)
those whose chief administrator serves at the
pleasure of the President and 2) those so-called
"independent” regulatory agencies administered by
a multi-member commission whose members are ap-
pointed for staggered terms of fixed duration.
Usually there is a requirement for a balance of
political affiliation
The first group includes agencies such as the
Federal Aviation Administration, the Food and Drug
Administration, the Federal Energy Administration
(now part of the new Department of Energy), and
the Occupational Safety and Health Administration.
The latter group includes the Securities and
Exchange Commission, the Federal Trade Commission,
the Interstate Commerce Commission, and the Fed-
eral Power Commission (recently replaced by the

new Federal Energy Regulatory Commission.)

among the commission members.

3. ORIGINS OF ENERGY EFFICIENCY REGULATIONS

Prior to 1974, the federal involvement in energy
efficiency was confined to two regulations. By far
the best known was the Federal Housing Administra-
tion’'s insulation standards for houses covered by
FHA mortgage insurance.* The other regulation was
issued in 1969 by the Federal Trade Commission and
required that light bulb packages disclose the
amount of lumens produced as well as the wattage
(the lumens/watts ratio is an appropriate measure

of the energy efficiency of the bulb) (3).

In late 1973 and early 1974, additional federal

regulations in the name of energy efficiency were
adopted as the result of the passage of the Emer-
gency Daylight Saving Time Energy Conservation Act
of 1973 (P.L. 93-182) and the Emergency Highway

Energy Conservation Act (P.L. 93-329). The former
increased the number of days per vear that Daylight
Savings Time was operative while the latter estab-

lished the 55 m.p.h. speed limit.

Beginning in 1975, the extent of federal regulation
of energy efficiency increased enormously. In Dec.
1975, the Energy Policy and Conservation Act (EPCA,
P.L. 94-163) was enacted. EPCA, the first of seve-
ral comprehensive energy laws, established programs
for improving energy efficiency of automobiles,
household appliances, industrial processes, and for
encouraging state governments to accelerate their

own energy efficiency efforts.

In 1976, the Energy Conservation and Production Act
(ECPA, P.L. 94-385) extended several of these pro-
grams and established a federal effort aimed at

improving the energy efficiency of new buildings.

President Carter’s National Energy Plan extends and
modifies the efforts established under EPCA and
ECPA. However, as of this writing, the final form

of that legislation is still in doubt.

4. FORMS OF ENERGY EFFICIENCY REGULATION

The energy consumption associated with any particu-

lar activity can be considered to be equal to the

*Originally promulgated in accordance with the
National Housing Act, the standards have since
been strengthened several times (2).
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energy consumed per unit of the activity multiplied

by the extent of the activity:

extent of
activity

energy consumed per

Ener Consumption= N L
g9y P unit of activity

There are obviously many alternative ways to spec-

ify the appropriate "unit of activity,” depending

on the purpose of the analysis. For example, the
energy consumed for space heating of residences
may be represented as the energy consumed for
space heating per residence multiplied by the num-
ber of residences. The energy consumption for
production of steel might be written as the energy
consumption per ton of steel produced times the
number of tons produced. As another example, the
annual gasoline consumption of an automobile can
be represented as the gasoline consumption per
mile multiplied by the number of miles driven

annually.

If we define the energy efficiency of a given ac-
tivity as the inverse of the energy consumed per
unit of activity, we can write that

extent of the activity

energy efficiency of the
activity

energy consumption
associated with an =
activity

This arrangement illustrates that conservation
measures can focus either on reducing the extent
of an activity or on increasing the energy effi-
iency of the activity. Proposals such as gasoline
rationing, increasing the gasoline tax, and subsi-
dizing mass transit are aimed primarily at reduc-

ing the extent of automobile usage, while a "gas

puzzler" tax is aimed primarily at improving the
energy efficiency of the typical automobile. It
lias recently been shown that focusing on improv-
ing energy efficiency is considerably more effec-
tive in saving energy than focusing on reducing
the extent of the activity(4). In the remainder
of this paper we will focus only on regulations

explicitly aimed at improving energy efficiency.
4.1 DIRECT REGULATION

We introduce the term direct regulation of energy
efficiency to mean those regulations that are ex-

plicitly aimed at improving the energy efficiency

of specific classes of products, systems, and pro-

cesses by encouraging or mandating design changes

in those products, systems, and processes.

A good example of direct regulation is the auto-

mobile fuel economy standards. The law explicitly
establishes performance targets for new automobiles
EPCA

that manufacturers must meet. In addition,

requires that specific rules defining measurement,
calculations, and disclosures of fuel economy le-
vels are to be promulgated by the Environmental

Protection Agency, while fuel economy levels for
1981-84 are to be established by regulations is-

sued by the Secretary of Transportation.

Another example of direct regulation is the issu-
ance (pursuant to EPCA) of a target for an improve-
ment by 1980 in the energy efficiency of household

furnace equipment (5).

4.2 INDIRECT REGULATIONS

Indirect regulations are defined as regulations
aimed at encouraging or mandating improvements in
energy efficiency but which do not satisfy the

definition of direct regulation.

An example of indirect regulation

93-239. As is well

is the 55 m.p.h.
speed limit established by P.L.
known, the speed lim it has not been totally effec-
tive since it has not been well accepted by the

general public and has not been rigidly enforced by
the states; however, it has reduced the average
speed and thus has achieved significant energy
savings. Although the regulation was explicitly
designed to take advantage of the improved energy
efficiency of automobiles at the reduced speed, it
our definition of an

fits indirect regulation be-

cause it is not explicitly aimed at changing the

design of automobiles.

Another example of indirect regulation of energy
efficiency would be a proposal to regulate thermo-
stat settings in building heating systems. For a
given building and outdoor temperature, a lower
thermostat setting would reduce the rate of heat
loss and thus increase the energy efficiency of
the structure. this

However, improved energy ef-

ficiency is accomplished without explicitly affect-

ing the design of the building or the heating sys-
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tern used in the building.

4.3 COMPARISONS BETWEEN DIRECT AND INDIRECT REGU-
LATIONS
It may be argued that direct regulations are more
effective because they operate on the problem at
the source rather than at the point of use. Using
the examples described in the two preceding sub-
sections, it is clear that administration and
enforcement of direct regulations are simpler be-
cause it is much easier to deal with a small num-
ber of automobile and furnace equipment manufact-
urers than with the millions of car and home owners
who will be controlled by the adoption of one of

these indirect forms of regulation.

Further, since direct regulations of energy effic-
iency concentrate on the design and manufacture of
equipment rather than on the manner in which the

equipment is utilized, they are more likely to
spur technological changes in the regulated indus-

tries than indirect regulations.

A more detailed examination of direct regulations

is provided in the following sections.

5. CHARACTERISTICS OF DIRECT REGULATION

For purposes of policy analysis, it is useful to
try to identify the important characteristics of
direct regulation. In this section, three inde-
pendent characteristics are defined and briefly

discussed.
5.1 STRENGTH

The strength of a regulation can be defined as the
extent to which engineering design decisions are
dictated by the regulation. "Strong" regulations
consist of specific governmental rules affecting
detailed design decisions while "weak" regulations
permit industry greater design freedom. Obviously,
a determination of the strength of a specific reg-
ulatory action requires comparing the anticipated
influence of the government in the design process
as the result of the regulation to the situation
which would exist in the absence of the regulation.
This situation, the absence of a direct federal
regulation of energy efficiency, shall be called

the "base line" condition. The base line is not

necessarily a free-market condition since a variety
of non-free market forces may be operative. Ex-
amples of departures from a free market state are
inadequate information, presence of a cartel or
monopoly, failure to adequately account for social
or environmental costs of energy consumption, pre-
sence of other forms of regulations such as regu-
lations affecting other than the energy consump-
tion, energy regulations focusing on the extent of
activity rather than on efficiency, and indirect
We there-

fore characterize the strength of direct regulation

forms of energy efficiency regulation.
according to the degree to which the regulation
modifies the role of the federal government in the

design process relative to the base line condition.

5.2 EFFECTIVENESS

A second characteristic of direct regulation of
energy efficiency that must be considered is some
measure of the energy savings attributable to the
regulation. We introduce the term effectiveness,
defined as the ratio of the anticipated annual

energy savings to the total energy consumed in the
regulated area. It seems appropriate that the
equivalent annual rate at which savings are to
occur be incorporated into the definition of

effectiveness so that we can distinguish between
regulations which are designed to achieve savings
quickly and those that provide long lead times to

achieve the same savings.

5.3 CERTAINTY

A third characteristic of direct regulation is the
degree of certainty that the anticipated energy
savings will be realized. The level of certainty
for any specific regulation can be estimated by
examining the nature and severity of the penalties
for noncompliance with the regulation. That is,
regulations which are backed up by strong enforce-
ment programs are more certain to achieve the an-
ticipated energy savings than regulations which
have weak or non-existent penalties for non-

compliance.
5.4 IMPACT OF REGULATION

The overall impact of a regulation may be consid-
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ered to be some measure of benefits resulting
from the regulation and the costs associated
with the regulation. The distribution of the

benefits and costs among different groups needs
We offer

to be considered. the preliminary hy-

pothesis here that the impact of a direct regu-
lation may be expressed as a function of the
characteristics of strength, effectiveness, and

certainty. An examination of the form of this

functional relationship and the possible inclusion
of additional characteristics of regulations in

the equation are left for future study.

5.5 MEASUREMENT OF CHARACTERISTICS

One of the requirements for further understanding
of the direct regulatory process is the establish-
ing of units of measurements for the

identified

independent
variables (characteristics) in the
preceding paragraphs. The basis for an approp-
riate measure of effectiveness is contained in
the definition of that characteristic. However,
depending on the specific wording of the regu-

reliable

lation, it may be difficult to obtain

estimates of anticipated savings and the equiva-
lent annual rate at which they are expected to

occur. The certainty characteristic might be
gquantified by establishing a relative ranking
system in terms of the nature of the enforcement
mechanisms available to the regulatory agency. A
more detailed examination of this question defi-

nitely merits further study, but is postponed for
future consideration. The following section is
devoted to the establishment of a metric for the

strength characteristic.

6. RELATIVE STRENGTHS OF DIRECT
REGULATORY MECHANISMS

In this section we identify six specific mecha-
nisms for direct regulation of energy efficiency
and establish a ranking system based on their

relative strengths.
6.1 PROCUREMENT STANDARDS

This is considered a weak form of regulation
since the government is acting as any private cus-
tomer would in specifying to the potential vendors

the characteristics of the products being con-

sidered for purchase. Specification of a minimum

level of energy efficiency for certain products to
be purchased for government use represents a con-
tinuation of a well-founded and long-standing gov-
ernment practice of issuing procurement product
specifications. Energy efficiency characteristics

are a relatively minor addition to an already long

baseline list of physical, economic, and perform-

ance characteristics such as size, color, weight,

purchase price, strength, etc.

There is certainly the possibility that the govern-

ment might be a large enough customer for some
industries that the issuance of government procure-
ment specifications concerning energy efficiency
influence design practices within
This,

the characterization of this form of regulation as

would strongly

the entire industry. however, would not alter

weak, since in such a situation the strong influ-
ence of the government on practices within those
in the base line

industries is already reflected

condition.

6.2 ELIGIBILITY REQUIREMENTS FOR FINANCIAL
ASSISTANCE

The regulatory approach which is next weakest to

procurement standards is one in which the federal
government offers a financial incentive to a non-
federal energy user to purchase or otherwise uti-
lize products and systems which meet certain stan-
dards of energy efficiency. The financial incen-

tive may take the form of tax deduction or credits,
accelerated depreciation schedules, loan guarantees

or loan interest subsidies, or grants. This form

of regulation provides an economic benefit to those
parties who voluntarily choose to satisfy the eligi-
bility
of this regulatory approcah,

The purely voluntary nature
and the fact that eli-

requirements.
gible parties receive a financial subsidy, qualify
this as a weak regulation. It is nothing more than
the "carrot" which the federal government frequen-

tly employs to encourage changes in market behavior.

Establishment of efficiency standards as eligibility
requirements for financial assistance is deemed to
be a stronger form of regulation than the use of

since the former

procurement standards, is designed

to appeal to a much broader constituency than the
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latter, which is limited to companies that sell

goods and services to the federal government. An
example of the application of this particular reg-
insulation

ulatory technique is the requirement for

FHA-approved mortgage loans.

6.3 MANDATORY DISCLOSURE OF ENERGY USAGE INFOR-
MATION

Next up the ladder of regulatory strength are reg-

ulations which require disclosure of energy use

information by manufacturers of energy-consuming

equipment and by large industrial users of energy.

Energy labeling of appliances is illustrative of a

federal program which utilizes this regulatory tool.

Since no action beyond disclosure of information

is required, it might be argued that this is actu-

ally an indirect form of regulation. However, the
evolution of the particular federal programs which
require mandatory disclosure of energy use infor-
mation makes it clear that the explicit objective
of these efforts was to encourage manufacturers
and large industrial users to improve energy ef-
ficiency (6,7). The argument was made that if
disclosure of energy information were made manda-
tory, equipment manufacturers and large industrial
users would compete with each other to achieve the
best energy efficiency, and in fact they would use

energy efficiency as a marketing device.

Mandatory disclosure of energy-usage is a stronger
form of regulation than the two previous regula-
tory techniques discussed in this section because
the disclosure requirement affects the behavior of
an entire industry, while both the procurement
standards and the standards for elgibility for
financial assistance only affect those who volun-
tarily choose to participate in an arrangement
whereby they receive some direct benefits from the

federal government.
6.4 PERFORMANCE TARGETS

The next strongest regulatory instrument utilized
is the establishment by the government of energy
efficiency targets to be met by specific companies
or industries. Since these targets apply to an
entire energy-consuming industry, or to an entire

line of energy-consuming products produced by an

industry or company, this form of regulation still
allows considerable design flexibility to remain
within the regulated sector. For example, the
automobile fuel economy regulations instituted
under EPCA specify the fleet-wide average fuel
economy to be achieved by each automobile manufact-
urer. Under this arrangement, a manufacturer can
continue to produce gas guzzlers, as long as
enough fuel-efficient models are produced so that
the sales-weighted average fuel economy of all

models meets the performance target.

6.5 PERFORMANCE STANDARDS

Performance standards, whereby individual products,
systems, and processes are required to meet energy
efficiency requirements, are the next strongest
regulatory mechanism. They impose a constraint on
design decisions which is more severe than that
imposed by performance targets. For example, the
minimum fuel economy standard recently adopted by
the U.S. Senate (8) would (if signed into law)
prohibit gas guzzlers outright. However, manufact-
urers still have many design options available to
them in order to achieve the performance level dic-

tated by the regulation.
6.6 DESIGN STANDARDS

The strongest regulatory tool available is the
design standard. This form of regulation, which
dictates design characteristics, removes design
options which would be present under any of the
weaker forms of regulation. Design standards aimed
at improving automobile fuel economy could take
many forms, including regulations dictating maxi-
mum vehicle weight, engine horsepower or displace-
ment, mandatory use of radial tires, or prohibiting
certain features such as air-conditioning or auto-
matic transmissions. So far there is little evi-
dence of the use of this mechanism at the federal
energy regulatory level, although it has been used
by some state and local governments. An example is
the required use of electric igniters to replace
pilot lights for gas-burning appliances in Cali-

fornia.
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7. EVALUATION OF REGULATORY POLICY

In this section we will examine the set of exist-
ing and proposed direct regulations of energy ef-
ficiency by utilizing the system of relative
strengths established in the previous section and
constructing a regulatory policy matrix in which
the regulations are arranged in accordance with
the level of energy consumption within the regu-

lated sector and in accordance with the strength

of the regulation.
7.1 CONSISTENCY OF REGULATORY POLICY

We advance the proposition that a consistent regu-
latory policy with respect to the strength char-

acteristic of different regulatory mechanisms is

a policy in which the stronger mechanisms are
applied to the larger energy-consuming areas. W
further propose that a measure of the consistency
of the overall

regulatory policy is provided by

the extent to which the entries in the regulatory

policy matrix lie on the main diagonal. Both of

these propositions are admittedly oversimplified

since they ignore the other characteristics of the

regulations (e.g., effectiveness, certainty) and

do not account for the possible presence of in-
direct regulations within a given sector. However,
it is worthwhile exploring the potential useful-
ness of even this limited concept of consistency
as a policy analysis tool. Further refinements
of the concept such as increasing the dimension-
ality of the matrix, indirect

should

and accounting for

regulations, increase its usefulness.

7.2 REGULATORY POLICY MATRIX

The regulatory policy matrix is shown in Figure 1.

The various strength levels discussed in the pre-

vious section are arranged equidistantly in a

vertical column. This implies that the strength
levels identified in this paper are separated by
equal increments (the validity of this assumption

deserves durther study). The areas affected by

direct regulation are arranged in increasing nu-

merical order along the horizontal axis, in accor-

dance with the amount of the energy consumed in
in the

that sector. The notation for the entries

regulatory policy matrix distinguishes between reg-
to 1975, reg-
EPCA or ECPA (sev-

ulations which were promulgated prior
ulations authorized under either
eral of the regulations authorized under these two
laws have not yet been promulgated in their final
form), and regulations proposed in President Carter’s

National Energy Plan.
7.2.1 Pre-1975 Regulations

The two direct regulations of energy efficiency in

effect prior to 1975 are the labeling requirements

for light bulbs and the insulations standards for
residential building construction.

the light bulb

The strength of

labeling requirement is obviously at

level 3. Since the regulation applies only to gen-
eral service incandescent bulbs of less than 150
watts, an estimate of the energy consumption is

obtained from the total energy consumption for

lighting in the residential sector (9) by assuming

that the average flourescent lamp uses one-fourth

of the energy consumed by the average incandescent

bulb  (10), and using sales figures for the two
kinds of lights (11).

The housing insulation standards are in fact eligi-
bility requirements for FHA mortgage loan insurance,

and are displayed in the matrix row corresponding

to a strength level of 2. The size of the regu-

lated area is given by the amount of energy lost
through the shells of residential structures, and
to account for furnace inefficiencies and flue

losses, is taken to be 80% of the energy consumed

for residential space heating and cooling (12).

7.2.2 EPCA Regulations

Title 111, Part B of EPCA establishes a system for

labeling of appliances, automobiles, and home heat-

ing and cooling equipment with energy consumption
information.

In addition, major energy-consuming

industries are required to make annual reports of
the energy efficiency of their production oper-

ations. EPCA goes beyond the labeling requirement
in these sectors and also establishes performance

targets for improved energy efficiency.

The size of the area affected by the appliance reg-

ulations is determined from the energy consumption
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STRENGTH OF REGULATION

1. PROCUREMENT STDS.

2. FINANCIAL ASST.

3. DISCLOSURE

4. PERFORMANCE TARGET

5. PERFORMANCE STDS.

6. DESIGN STDS.

ENERGY CONSUMED IN REGULATED AREA (QUADS)

FIGURE 1

e PRE-1975 AUTHORITY

Y ENERGY POLICY AND CONSERVATION ACT (EPCA) P.L. 94-163

ENERGY CONSERVATION AND PRODUCTION ACT (ECPA) P.L.
O PRESIDENT CARTER'S PROPOSED NATIONAL ENERGY PLAN

REGULATORY POLICY MATRIX

94-385



attributed to the eight types of appliances which

are explicitly covered by EPCA (12). The size of
the area affected by the regulation of home heat-
ing and cooling equipment is determined from the
energy consumed for single family residential space
heating and cooling (12). The provisions of EPCA
energy efficiency apply to the

(12). In

covering industrial

ten largest energy-consuming industries
addition, authorization to establish performance

standards for major household appliances and heat-
ing and cooling equipment in EPCA (Sec.
325) if it

gets are not

is provided
is determined that the performance tar-
likely to be achieved in the absence

of a standard.

Under Section 301 and 381(a) of EPCA, federal ag-

encies were directed to institute energy conser-
vation principles in their procurement and leasing

activities. The sectors affected include auto-

mobiles (13), appliances, and buildings.

Section 362 of EPCA sets up a system of grants to
states for the purpose of establishing state-wide
conservation programs. In order for a state to be

eligible for the federal grants, the proposed state

program must include energy efficiency standards

for all new and renovated buildings, including

lighting efficiency standards for commercial struc-

tures.
7.2.3 ECPA Regulations

The major new regulatory program instituted by ECPA
was the directive to the Secretary of Housing and

Urban Development to promulgate energy conservation
performance standards for new buildings. These
standards, because they apply to commercial as well

as residential construction, affect a larger area
than the FHA insulation standards discussed earlier

in this section.
7.2.4 Proposed Regulations

The final form of President Carter’s National

Energy Plan has not been determined at the time of
this writing. However, the direct regulations of
energy efficiency as proposed by the President are
displayed in the regulatory policy matrix. In-
cluded are the proposed rebates to purchases of

fuel-efficient automobiles and light trucks (this

proposal almost certainly will not be adopted by

Congress), tax credits for installation of energy
conservation and solar energy equipment in resi-
financial incentives for

dences and in industry,

industrial adoption of cogeneration (joint steam
and electric power production), and strengthening

of the performance standards provisions of EPCA and
ECPA as they pertain to applicances, heating and

cooling equipment, and building construction.

If we accept the proposition that a consistent pol-
icy of direct regulation of energy efficiency in-

volves application of the stronger regulatory in-

struments to the larger energy consuming sectors,
then an indication of consistency of present and
proposed policy is obtained by examining the extent
to which the regulations lie along the main diago-

nal of the regulatory policy matrix.

It is apparent that our present energy efficiency
regulatory policy does not meet this ideal consis-
tency criterion. There is an excessive amount of

strong regulation in the low consumption areas, such

as household applicances, and relatively weak regu-
latory efforts in the highly consumptive steam gen-

eration and industrial process sections. Obviously,

there may be a substantial economic or political
rationale for this disparity, but the concept of
consistency deserves considerably more thought and
attention if we are to establish a comprehensive

national energy policy.
8. SUMMARY AND CONCLUSIONS

The past few years have seen a rapid increase in

federal government regulatory activities in the area

of energy utilization. There are strong indications

of further involvement in this area. Hence, there

is a need for a methodology for analyzing the scope,

nature, and characteristics of the individual regu-

lations, and for examining the consistency of an

overall regulatory policy.

In this paper we have established a typology for
energy regulations. Three classes of regulation
are discussed: 1) regulations over the extent of
energy-consuming activities; 2) indirect regu-
lations of energy efficiency; and 3) direct regu-

lations of energy efficiency.
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Focusing on direct regulations of energy effic-
iency, we identified three independent character-
istics of that class of regulation and labeled

them as strength, effectiveness, and certainty.
The strength characteristic was explored further
through the establishment of a relative ranking
system for the strengths of six specific direct

regulatory mechanisms.

A regulatory policy matrix was established in which
specific existing or proposed direct regulations

of energy efficiency were arranged in accordance
with their strength and the amount of energy con-
sumed in the regulated sector. It was argued
that a consistent regulatory policy involved ap-

plication of the stronger regulatory mechanisms to
the larger energy consuming sectors, and thus a

measure of consistency is the extent to which the
regulations displayed in the regulatory policy

matrix fall along the main diagonal. According

to this criterion, the most apparent inconsisten-
cies in the nation’'s energy efficiency regulatory
policy are the presence of excessive strong regu-
lation in low consumption sectors such as appli-
ances and lighting, and the use of relatively
weak regulations in large energy consuming sec-

tors such as industrial processes.

The methodology outlined in this paper for the
analysis of energy regulations has the potential
for developing into a powerful policy analysis
tool. Some areas which require further refine-
ment before this potential can be fully realized
are: determining quantitative measures for the
certainty characteristic increasing the dimensions
of the regulatory policy matrix through inclusion
of the certainty and effectiveness characteristics
in addition to the strength characteristics, de-
veloping a quantitative measure of consistency, and
extending the analysis to include indirect regu-
lations and regulations on the extent of energy-

consuming activities.
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