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Executive Summary

n several jurisdictions around the world, electricity

utilities employ end-use energy efficiency as a resource

in meeting their customers’ needs for energy services.
Energy efficiency is seen as a cost-effective alternative to
investing in supply-side resources, such as building power
plants and expanding the electricity grid. Using energy effi-
ciency as a power system resource is particularly important
in China, where air pollution from coal-fired power plants is
a large and growing problem. Energy efficiency can do dou-
ble duty: it can economically meet a portion of China’s needs
for energy services while also making an important contri-
bution to achieving the goals of China’s current Clean Air
Action Plan. The concept of using energy savings to reduce
emissions is very well understood in China, and the country
has had much success with various policies to support energy
efficiency. However, there are many ways in which interna-
tional experience can be useful for integrating this concept
in a more meaningful way into the detailed planning process
for the power sector.

Internationally, methods for integrating energy efficien-
cy into power system resource planning are readily available
and are in active use in many jurisdictions. Some jurisdic-
tions have established comprehensive policy, regulatory, and
organizational systems that enable energy efficiency to be
used as a power system resource. In China, however, such
policy, regulatory, and organizational systems are still under
development. This paper explores policy and regulation that
could be put in place in China to support the use of energy
efficiency as a resource.

In China, as in many other jurisdictions, the companies
that own and operate the grid and distribution networks
(hereafter referred to as grid companies) can play important
roles in supporting energy efficiency as a power system re-
source. However, there are powerful barriers that discourage
the grid companies from doing so. In particular:

«  grid companies are concerned about the reduction
of marginal revenue that results from encouraging
customers to use electricity more efficiently;

«  grid companies are unable to make profits from their

investments in energy efficiency; and

« until recently, government policy in China did
not require grid companies to implement energy
efficiency programs until 2011.

Overcoming these barriers involves the implementation
of policy and regulatory mechanisms that address these
barriers. This paper includes detailed consideration of six
mechanisms, classified into the following three categories:

«  mechanisms for maintaining grid company financial
performance;

« mechanisms to enable grid companies to make profits
from energy efficiency investments; and a mechanism
that requires grid companies to implement energy
efficiency programs.

Two of the six specific mechanisms have already been
implemented in China:

o establishing a grid company-owned energy services
company (ESCO); and

«  establishing an energy efficiency obligation (EEO)
scheme.

The four mechanisms that have not been implemented
are:

« establishing rate cases and public benefits charges;

«  fully establishing revenue-based regulation
(“decoupling”) to address the net lost revenue
problem;

« implementing energy efficiency performance
incentives; and

» using energy efficiency to reduce grid infrastructure
costs.

The Chinese government’s current effort to implement
“transmission and distribution price reform” provides an
opening for implementation of some combination of these
remaining mechanisms.

The six policy and regulatory mechanisms described in
this paper are generally effective in addressing the barriers to
grid companies in China using energy efficiency as a power
system resource. However, implementing one, several, or
even all of the mechanisms will not be sufficient to ensure
that grid companies commence using energy efficiency as a

resource. Before this can occur, both the grid companies and
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governments in China have to be convinced that energy effi-
ciency is a cost-effective and practical alternative to investing
in supply-side resources, such as building power plants and
expanding the electricity grid.

In China, the central government has taken an import-
ant initial step in establishing an EEO on the two major
grid companies. What is needed now is for government
to strengthen policy and regulatory mechanisms to both
expand the energy efficiency programs delivered by grid
companies and to enable energy and capacity savings
achieved by all energy efficiency programs implemented in

China to be used as power system resources. This will reduce
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the number of new power stations and augmentations of
grid infrastructure that must be built in the future.

In addition, careful attention to the details of imple-
menting the government’s further planned reforms of
grid company regulation will be necessary to lead the grid
companies to seriously consider using energy efficiency as a
power sector resource. The government must follow through
with eliminating the throughput incentive and, in addition,
create financial incentives for grid companies to deliver
cost-effective demand-side management (DSM) and end-use

energy efficiency, building on the existing EEO.



6 | POLICY AND REGULATION TO SUPPORT ENERGY EFFICIENCY AS A POWER SECTOR RESOURCE IN CHINA

1. Introduction

1.1 Energy Efficiency as a

Resource
previous paper by The Regulatory Assistance

Project’ showed that, in several jurisdictions

around the world, electricity utilities employ
end-use energy efficiency as a resource in meeting their
customers’ needs for energy services. Energy efficiency is
seen as a cost-effective alternative to investing in supply-side
resources, such as building power plants and expanding the
electricity grid. A study by the International Energy Agency
has shown that, when energy efficiency is used as an alterna-
tive to investing in supply-side resources, it provides multiple
benefits to the power system, to electricity customers, and to
society as a whole.?

Using energy efficiency as a power system resource is
particularly important in China, where air pollution from
coal-fired power plants is a large and growing problem. Ener-
gy efficiency can meet a portion of China’s needs for energy
services while also contributing to reducing air pollution. In
this way, it can make an important contribution to achieving
the objectives of China’s current Clean Air Action Plan.

Internationally, methods for integrating energy efficien-
cy into power system resource planning are readily available
and are in active use in many jurisdictions. Some jurisdic-
tions have established comprehensive policy, regulatory, and
organizational systems that enable energy efficiency to be
used as a power system resource. In China, however, such
systems generally do not exist. This paper explores policy
and regulation mechanisms that could be put in place in

China to support the use of energy efficiency as a resource.
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1.2 Overcoming Barriers to
Using Energy Efficiency as a
Resource

In China, as in many other jurisdictions, grid companies?
are the key to using energy efficiency as a power system
resource. However, there are many barriers preventing grid
companies from doing this. In particular:

« grid companies are concerned about the reduction
of marginal revenue that results from encouraging
customers to use electricity more efficiently;

» grid companies are unable to make profits from their
investments in energy efficiency; and

« until recently, government policy in China did not
require grid companies to implement energy efficien-
cy programs (although this changed in 2011).

Overcoming these barriers involves the implementation
of policy and regulatory mechanisms that address these
barriers. The remainder of this paper comprises detailed
consideration of six mechanisms, classified into the follow-
ing three categories:

«  mechanisms for maintaining grid company financial
performance;

«  mechanisms to enable grid companies to make profits
from energy efficiency investments; and

e amechanism that requires grid companies to imple-

ment energy efficiency programs.

1 Crossley (2014b).
2 International Energy Agency (2014).

3 InChina, grid companies are government-owned and carry out high-
voltage transmission and low-voltage distribution of electricity and also sell
electricity to retail customers. Electricity generation is carried out by other
companies that sell electricity in bulk to the grid companies
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2. Maintaining Grid Company
Financial Performance

hen grid companies assist their customers

in using electricity more efficiently, the grid

companies sell less electricity. Other things
being equal, grid company revenue is reduced. In China,
the central government’s State-Owned Assets Supervision
and Administration Commission evaluates grid company
performance primarily on the bases of the revenue they earn
and the profits they make. Consequently, revenue reduction
is a major barrier to grid company implementation of energy
efficiency.

This barrier can be removed by changing the metrics
for evaluating grid company performance, particularly by
developing a metric that measures grid company perfor-
mance in delivering energy efficiency. The multiple benefits
that using energy efficiency as a power system resource will
bring to China provide ample justification for changing the
evaluation of grid company performance in this way.

However, given energy efficiency’s depressing effect on
revenues, a change in evaluation metrics should be accom-
panied by other policy and regulatory changes that will make
it easier for grid companies to achieve good financial per-
formance while implementing energy efficiency programs.
There are three main types of these mechanisms:#

»  Direct Cost Recovery refers to regulator-approved
mechanisms for the recovery of costs related to the
administration of energy efficiency programs by the
utility, implementation costs such as marketing, and
the actual cost of any rebates or incentives paid to
customers for energy efficient appliances and equip-
ment. Such costs are recovered by including them
in retail prices (determined in rate cases) or through
system benefits charges (separate fees included in
customers’ bills).

»  Fixed Cost Recovery refers to mechanisms that assist
the utility in recovering investment costs that do not
vary (in the short run) with changes in sales (from
whatever cause, including customer energy efficien-

cy). Such costs are referred to as “fixed” (although they

do vary in the long run). Typically, these costs (which
also include the allowed return on investment) are
recovered in energy prices, which regulators set, given
an assumed level of energy sales. If energy sales fall
below the assumed level, the utility may not recover
all of its fixed costs. Revenue “decoupling” and lost
revenue adjustment mechanisms allow for timely
recovery of fixed costs when energy sales are reduced
by customer energy efficiency.

«  Performance Incentives are mechanisms that
reward utilities for reaching certain energy efficiency
program targets, and impose a penalty for perfor-
mance below the agreed-upon targets. Performance
incentives allow utilities to earn a return on their
investment in electric efficiency, typically similar to

the return on supply-side investments.

2.1 Establishing Rate Cases
and Public Benefits Charges

2.1.1 Description

Rate cases (i.e., the regulatory process by which retail
prices are set) and public benefits charges can be used to en-
able utilities to recover the administration, implementation,
and evaluation costs of DSM and energy efficiency programs,
including the costs of any payments (rebates or incentives)
to end-use customers. Because these program costs reduce
utility revenues on a dollar-for-dollar basis, the timely
recovery of these costs is a minimum requirement for the
implementation of energy efficiency programs by utilities.>

A rate case, or a similar regulatory proceeding, is the
formal mandated process that public utilities go through in
order to set the rate or price at which they are allowed to

charge consumers for their service. Rate cases serve as one of

4 Institute for Electric Innovation (2014).

5 American Council for an Energy-Efficient Economy (2016¢).
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the primary instruments of government regulation of such
utilities. DSM and energy efficiency program costs can be
included in these regulatory proceedings as one of a number
of costs that are considered when public utility prices are set.
A public benefits charge is typically a small surcharge
applied to the electricity bills of all customers to fund public
benefits related to the provision of electricity. In many U.S.
states and in some other jurisdictions around the world,
a portion of the funds collected through a public benefits
charge is used to fund DSM and energy efficiency program

costs.

2.1.2 Implementation

Many jurisdictions around the world use different types
of rate cases to determine the prices that can be charged
by electricity utilities. The use of this mechanism to enable
utilities to recover DSM and energy efficiency program costs
was pioneered in the United States, which is still the world
leader in this area. Other jurisdictions throughout the world
also use rate cases in this way. For example, in Australia, the
National Energy Regulator includes funds for utility DSM
and energy efficiency programs in its five-yearly determina-
tions of electricity prices and charges.

In the United States, about 10 states use a public benefits
charge to collect funds to cover utility DSM and energy effi-
ciency program costs. The mechanism is also used in several
European jurisdictions, most notably in the United King-
dom, where a public benefits charge to fund energy efficiency
implementation by electricity utilities was first levied in 1994

by the then-electricity regulator.°

2.1.3 Practice

In most jurisdictions, rate cases, or their equivalents,
are typically carried out under the authority of a regulatory
body in an administrative law format. In the United States,
rate cases are carried out in a relatively formal, legalistic
fashion, with lawyers representing the various parties to the
proceeding: the utility, state agencies representing the public
interest, and other affected stakeholders. In other countries,
rate cases are generally less legalistic in this sense, but
nonetheless conforming to the relevant rules of administra-
tive procedure and evidence. The important point is that the
process produces reliable information—evidence—on which

a decision (the setting of prices) can be made.
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A public benefits charge can come in many shapes
or forms and under a variety of names, including system
benefits charge, wires charge, access charge, universal service
charge, or distribution charge. Whatever the form or name,
two features are essential to making it work. It must be both
competitively neutral and non-bypassable.”

To ensure that the public benefits charge is competi-
tively neutral, it is typically levied as a surcharge for the use
of the electricity distribution system, which is a monopoly
service, whereas selling electricity to end-use customers may
be contestable among several competitive retail suppliers.
Non-bypassable means that the charge must be applied to all
customers’ electricity bills whether they receive service from
a local utility or from a competitive electricity supplier.

A first step in deciding the optimum level of a public
benefits charge to fund DSM and energy efficiency program
costs is to calculate how much utilities currently spend to
deliver these programs. Expenditure on utility DSM and
energy efficiency programs in most U.S. states ranges from
one to five percent of the average electricity bill. Although
current spending is a good place to start, if it turns out
that markets deliver DSM and energy efficiency services at
reasonable levels without the involvement of utilities, or that
these services are provided through other means (such as tax
dollars), the benefits charge can be reduced accordingly.?

Public benefits charges may be levied in one of two ways:

« onavolumetric basis — generally a charge per kilo-
watt-hour (kWh), but occasionally on a kW basis; or
« on a fixed charge per customer basis.

Generally, levying a public benefits charge on a volu-
metric basis is more common, but some jurisdictions do
impose a fixed charge per customer. Proponents of volumet-
ric charges contend that energy efficiency and renewable
resources predominantly deliver energy and capacity and
hence should be charged on a volumetric basis, just like en-
ergy and capacity costs. Those favoring a fixed charge argue
that fixed customer charges are not bypassable by those who

lower their energy consumption.®

6 Crossley (2013a).
7 TheRegulatory Assistance Project (1995).
8 The Regulatory Assistance Project (1995).

9 The Regulatory Assistance Project (1995).
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When funds are collected via a public benefits charge,
there are a number of organizations—ranging from the
utility to a non-profit or governmental entity—that could
appropriately be given the responsibility to manage the
funds. Funds will be most successfully spent if there is as
little conflict as possible between the purpose of the partic-
ular benefit being funded and the interest of the managing

organization.

2.1.4 Market Impact

Generally, recovering DSM and energy efficiency
program costs through rate cases and public benefits charges
is done on the basis that the outcomes are competitively
neutral. Although the program costs are essentially paid
for by customers through increases in electricity prices, the
financial impact is the same for all utilities involved. The

market impact is therefore relatively minor.

2.1.5 Effectiveness

When DSM and energy efficiency program costs are
included in rate cases and public benefits charges, funds are
made available for utilities to implement DSM and energy
efficiency programs, thereby overcoming the program costs
barrier. However, program costs are only one of the financial
impacts that lead to utilities not being prepared to imple-
ment DSM and energy efficiency. The rate case and public
benefits charge mechanisms do not address the other major
financial barrier—the loss of marginal revenue—that utilities
face. Without other mechanisms to address the marginal
revenue barrier, the effectiveness of rate cases and public

benefits charges is limited.

2.1.6 Case Study: United Kingdom

The first public benefits charge implemented in the
United Kingdom, and in Europe, commenced in 1994 when
the then-electricity regulator for England and Wales com-
menced an initiative known as Energy Efficiency Standards
of Performance (EESoP).'® Under this initiative, the regulator
required electricity suppliers (i.e., electricity retailers) with
more than 15,000 customers to spend GBP 1.00 per residen-
tial customer on household energy savings measures. The
regulator also set energy savings targets to be achieved by the
suppliers. The program was extended to electricity suppliers

in Scotland in 1995 and in Northern Ireland in 1997.
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In 2000, the EESoP program was extended by the regula-
tor to all electricity and gas suppliers in the United Kingdom
with at least 50,000 customers. The suppliers were required
to spend GBP 1.20 per customer on household energy savings
measures.

The EESoP ran from 1994 until 2002 and became the
dominant vehicle through which energy efficiency measures
were delivered to residential customers in the United King-
dom. Suppliers met their energy savings targets by setting
up in excess of 800 schemes to deliver energy efficiency
measures.

EESoP had both social goals and environmental benefits.
The majority of customers assisted under EESoP 1 (1994 to
1998) were disadvantaged.” In EESoP 2 (1998 to 2000) and
EESoP 3 (2000 to 2002), energy suppliers were required to
focus approximately two-thirds of their expenditure on this
customer group. To reach disadvantaged households, sup-
pliers integrated some of their schemes with social housing
providers. In this way, energy suppliers could target a large
number of low-income consumers and offer them the ben-
efits of energy efficiency at little and no cost by leveraging
funds from social housing providers. Energy suppliers also
provided energy efficiency solutions to their own consumers
who were in need. Some suppliers ran schemes that were tar-
geted at their consumers who were in debt. Other suppliers
ran schemes with their prepayment meter customers.

The EESoP program demonstrated that energy suppliers
were capable of using the funds provided through a public
benefits charge to meet, and in some cases exceed, the energy
efficiency targets set. Over the eight years of the program,
suppliers developed in-house expertise through managing

and delivering energy efficiency schemes.'

2.1.7 Applicability in China

Electricity prices in China are not cost-reflective, but
are set administratively, and there are no regulatory pro-
cedures similar to rate cases in China. Therefore, changes

to current practices in China would be required to enable

10 Energy Saving Trust (2001).
11 Ofgemand Energy Saving Trust (2003).

12 Ofgemand Energy Saving Trust (2003).
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the introduction of rate cases and public benefits charges
as mechanisms to collect funds to cover DSM and energy

efficiency program costs.

2.2 Establishing Revenue
Decoupling and Lost Revenue
Adjustment

2.2.1 Description

Revenue “decoupling” and lost revenue adjustment
mechanisms (LRAMs) are regulatory mechanisms that
break the link between the amount of electricity sold and
the actual (allowed) revenue collected by a utility. These
mechanisms aim to reduce the “throughput effect,” whereby
utilities rely on supplying increasing volumes of electricity to
maintain their revenue and therefore profits."* Consequently,
they can ameliorate the reduction in utility marginal revenue
that results from increased end-use energy efficiency. This
enables decision-making by the utility to be refocused on
making least-cost investments to deliver reliable energy
services to customers, even when such investments reduce
the volume of electricity sales.

There are a variety of different approaches to revenue
decoupling, all of which share a common goal of ensuring
the recovery of a defined amount of revenue, independent
of changes in sales volume during the period under
consideration.’

Decoupling mechanisms are usually implemented with-
in a regulatory framework referred to as “revenue regulation”
or “revenue cap regulation.” Under revenue regulation, a
portion of the total revenue of a utility is set each year by the
regulator at a particular monetary value (“cap”) calculated
according to an established formula. The structure and levels
of retail electricity prices are then set to ensure that the
regulated portion of revenue remains within the cap deter-

mined by the regulator. Any over- or under-collection of
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revenue during one time period is corrected in determining
the revenue cap for the following time period.

To achieve full decoupling, the portion of total revenue
subject to a cap must be set at 100 percent; a lower value will
achieve only partial decoupling. Full decoupling insulates the
revenue collected by a utility from any deviation of actual
sales from expected sales. The cause of the deviation (e.g.,
increased investment in energy efficiency, weather varia-
tions, changes in economic activity) does not matter. Any
and all deviations will result in an adjustment (“true-up”) of
actual collected revenue to conform to the allowed revenue
set by the regulator.’®

An LRAM provides a second means of recovering lost
marginal revenue. This mechanism, unlike decoupling, does
not attempt to completely sever the link between revenue
and sales, but instead attempts to determine the portion
of lost revenue that results only from a successful energy
efficiency program.” This lost revenue is recovered by
adjusting the prices charged by utilities, removing the utility

disincentive to invest in efficiency.

2.2.2 Implementation

Revenue regulation and decoupling were first devel-
oped during the late 1980s and early 1990s and applied by
regulators in several U.S. states to large vertically integrated,
investor-owned monopoly utilities. Revenue regulation and
decoupling have since been implemented in several other
countries, including Northern Ireland and Australia, and
many U.S. states now use revenue-cap regulatory regimes
to make it easier for electricity utilities to deliver energy
efficiency to their end-use customers.’

Decoupling can only be applied to electricity services
that are subject to regulatory price controls. It cannot be
applied to companies that are free to set their prices and
thereby determine their own revenue, such as in jurisdic-

tions where the retail electricity market is fully competitive.

13 Lazar, Weston, and Shirley (2011).

14 Intheory, under traditional regulation, marginal revenue is equal to marginal
costs, soincreased sales do not lead to increased profits. However, given
that much of a utility's costs are fixed in the short run, reality differs from
theory. This means that practically all increases in sales lead to increased
profits and vice versa. And these effects are made worse by the adoption
of poorly designed deferred accounting practices and pass-through
mechanisms.

15 Lazaretal (2011).
16 Lazaretal (2011)
17 American Council for an Energy-Efficient Economy (2016a).

18 Migden-Ostrander, Watson, Lamont, and Sedano (2014).
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In jurisdictions where electricity utilities have been un-
bundled, decoupling can be applied to regulated monopoly
utilities, particularly the utilities that own and/or operate
electricity transmission and distribution grids. In Australia,
revenue regulation is the standard form of regulation applied
to all transmission utilities and to distribution utilities in
some states. Consequently, the revenue of these utilities is
independent of the volume of energy transported through
their grids. This makes it easier for the utilities to use energy
efficiency resources to reduce loads as an alternative to

augmenting or expanding their grids.

2.2.3 Practice

When establishing decoupling for an electricity utility,
the regulator begins with a rate case. It first determines the
revenue requirement for the utility. The revenue require-
ment is the aggregate of all approved costs incurred by the
utility, comprising: operating expenses; the cost of invested
capital, including both interest on debt and a “fair” return to
equity investors; and a depreciation allowance. The next step
is to set the structure and levels of retail prices. The final step
involves selecting the method, if any, whereby the allowed
revenue or revenue cap (which is based on the revenue
requirement calculated in the rate case) will be adjusted to
reflect short-run cost drivers, such as productivity increases,
inflation, or changes in numbers of customers.

Decoupling differs most from traditional regulation
when setting retail prices (Figure 1). Whereas traditional
regulation sets prices, then lets revenues float up or down

with consumption, decoupling sets the allowed revenue,
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then lets prices float down or up with consumption. This
price recalculation is done repeatedly, either with each
billing cycle or on some other periodic basis (e.g., annually).2°
The focus here is on delivering the level of revenue needed to

match the revenue requirement.

2.2.4 Market Impact

As mechanisms that apply only to electricity utilities
that are subject to regulatory price controls, decoupling
and LRAMs do not affect electricity markets directly. To
the extent that they increase the use of energy efficiency
resources by electricity utilities, decoupling and LRAMs may
contribute to:
«  establishing a market for energy efficiency resources
where such a market does not already exist; and
« increasing the quantity of energy efficiency resources
bid into competitive wholesale electricity markets

where the market rules enable demand-side bidding.

2.2.5 Effectiveness

Decoupling and LRAMs diminish a bias against reducing
electricity sales but they do not provide any incentive for
electricity utilities to use energy efficiency measures to
reduce load. Consequently, the effectiveness of these mecha-
nisms in increasing the implementation of energy efficiency
measures by electricity utilities has been questioned.
However, decoupling and LRAMs are not intended to be
major drivers for increased energy efficiency. Achieving this
objective will require the implementation of other mecha-

nisms in addition to decoupling and LRAMS.

Figure 1. Equations for Setting Electricity Prices With and Without Decoupling

Traditional Ratemaking Equation

Allowed Revenue Requirement

Unit Price =
Expected Units of Consumption

Actual Units of
Consumption

Unit

Actual Revenue = Price

Ratemaking Equation with Current Period Decoupling

Last Rate Case

Allowed Revenue = .
Revenue Requirement

Allowed Revenue

Unit Price =
Actual Units of Consumption

19 National Renewable Energy Laboratory (2009).

20 Lazaretal (2011)
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2.2.6 Case Study: Western
Massachusetts Electric Company

The following case study briefly describes a decoupling
mechanism applied to the electricity distributor Western
Massachusetts Electric Company (WMECO) in the United
States. The State of Massachusetts has adopted decoupling
measures to make it easier for distribution companies to
pursue an aggressive expansion of investment in energy
efficiency and demand-side resources.

In July 2008, the Massachusetts Department of Public
Utilities, in its Order in D.P.U. 07 50 A, directed each gas and
electric utility to include a decoupling proposal in its next
rate case.?’ In 2011, the Department issued an Order, subse-
quently updated in 2013, in D.P.U. 10-70 (the WMECO rate
case) that applied a mechanism for the annual reconciliation
of WMECO?’s distribution revenue and adjustment of the
company’s distribution rates in accordance with a revenue
decoupling mechanism (RDM).

As stated in WMECO’s testimony to the rate case
hearing, the purpose of the RDM was to adjust base rates
on an annual basis to account for the impact of changes in
the company’s actual base revenues relative to the Target
Revenues (i.e., revenue caps) by rate class established in
the company’s rate case. The differences between Actual
Revenues and Target Revenues were primarily the result of
the company’s energy demand-side resource initiatives and
the energy efficiency efforts of its customers, as well as the
continued economic decline in the company’s service area,
particularly among commercial and industrial customers.

For many years, WMECO has offered its customers sup-
port to implement energy efficiency measures to help them
reduce electrical usage. These programs include the residen-
tial “MassSAVE” program that provides home energy audits
and incentives to implement measures such as insulation
and air sealing. They also include programs that cover the
entire cost of implementing energy-saving measures for the
company’s low-income customers. WMECO offers programs
for all businesses in its territory—from small commercial
to large industrial—that help to fund both retrofit and new
construction measures. Following approval of its Three Year
Energy Efficiency Plan for 2010 through 2012, the company
began to implement a significant increase in the size of its
investment in energy efficiency from USD 12 million in 2009

to USD 35 million by 20712.
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WMECO proposed a total revenue decoupling mech-
anism that annually reconciled the difference between the
company’s actual distribution revenues and Target Revenues
for that year. The Company’s proposed mechanism was de-
signed to provide for annual filings that were straightforward
to audit and review.

The Order implementing the RDM was generally based
on WMECO’s proposal. The Order required an annual
adjustment to be made to Base Rates in a given Rate Year
to reconcile Target Revenue with Actual Revenue received
during the immediately preceding Rate Year. The Order
specified that the annual RDM Adjustment should be calcu-
lated in accordance with the formula in Figure 2, and applied
in the upcoming Rate Year.

The effect of this formula is that the annual RDM
Adjustment Factor is calculated by dividing (1) the difference

between Target Revenues and Actual Revenues for the most

Figure 2. Formula for Calculating the Annual Revenue
Decoupling Mechanism Adjustment for Western
Massachusetts Electric Company?*+

RDMAF, = (TR;; - AR,; + PPA,) / FkWh;

Where,

RDMAF,; means the RDM Adjustment factor applicable
during year i,

TR, , equals the total Target Revenue specified in the
Order,

AR, , means the Actual Revenue reported during year
i-1,

PPA; means the reconciliation in the upcoming Rate
Year of estimated actual revenue included in prior
period calculations of RDMA, and the recovery of
any deferred amounts, and

FkWh; = the forecast of total kWh sales applicable in
the upcoming Rate Year, defined as the forecasted
amount of electricity to be distributed to the

Distribution Company’s distribution customers.

21 Massachusetts Department of Public Utilities (2008).
22 Massachusetts Department of Public Utilities (2013).
23 Massachusetts Department of Public Utilities (2010).

24 Massachusetts Department of Public Utilities (2013).
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recently completed annual period by (2) projected kWh
deliveries for the next recovery period. This method of deter-
mining the RDM Adjustment Factor on a total revenue basis
is consistent with the approach authorized by the Massachu-
setts Department of Public Utilities in previous rate cases for
other electricity distributors.

WMECO calculates class Target Revenues for each rate
(customer) class. The initial Target Revenues are equal to
base revenues by class at the base rates that were provided
in section 3 of the Order implementing the RDM. Actual
Revenues, by class, are determined directly from the actual
booked base distribution revenues on a calendar month basis
accumulated for the 12- to 23-month period. The difference
between Actual Revenues and Target Revenues for that year
by class are summed and then divided by the projected total
annual WMECO sales for the period over which the adjust-
ment is to be recovered.

The Order implementing the RDM also required that, as
part of its annual filing, WMECO must submit the following
information for its residential, commercial, industrial, and
street lighting customers: (1) monthly customer counts; (2)
monthly kWh sales; (3) weather-normalized kWh sales; (4)
lost base revenue from energy efficiency programs for the
most recent calendar year available; and (5) forecasted sales

for the next two years.

2.2.7 Application in China

Until recently, there has been no opportunity to apply
revenue decoupling or LRAMs to grid companies in China.
Although China is in transition to market-based power
pricing, administratively set retail electricity prices still exist
and no information is available about the factors considered
in the price-setting process.

Commencing in early 2015, various policy changes oc-
curred that could provide opportunities to introduce revenue
decoupling for grid companies. In March 2015, the Chinese

central government released a policy statement Deepening
Reform of the Power Sector ({xFi#—F R b BB A
HEMNETER (FXE (2o1s) 95) X)EX). This policy

POLICY AND REGULATION TO SUPPORT ENERGY EFFICIENCY AS APOWER SECTORRESOURCEINCHINA | 13

statement includes a commitment to gradual national imple-
mentation of grid company regulation based on the principle
of “Approved Costs + Reasonable Revenue.” This regulatory
reform will make it easier for grid companies to implement
cost-effective energy efficiency and DSM, and eventually move
toward using energy efficiency as a power sector resource.

The Deepening Reform policy statement includes expand-
ing several existing transmission and distribution pricing
pilots to cover the entire country. These pricing pilots
were first implemented in Shenzhen and Inner Mongolia
in November 2014.2° In May 2015, the central government
announced that the regulatory principles implemented in
the first pilots will be extended to Yunnan, Anhui, and Hubei
provinces, and to Ningxia autonomous region.?” In March
20106, the National Development and Reform Commission
(NDRC) included another 12 provincial grids and North
China regional grid to pilot transmission and distribution
pricing reform?%; a later document directs that the policy be
adopted nationwide by requiring the remaining 14 provincial
grids to start pilots in September, 2016, and in Tibet and the
other regional grids in 2017.29

Depending on implementation details, the kind of
pricing reform implemented in these pilots may open up
greater opportunities for grid companies to support energy
efficiency and DSM by breaking the link between electricity
sales and grid company revenues. Specifically, the revenue
of each grid company involved in the pricing pilots is set
for three-year periods at a particular level determined by
the government.3°3' Although the primary objective of this
pricing reform is to drive increased operational efficiency, in
effect it introduces revenue decoupling and therefore makes
it easier for grid companies to implement DSM and end-use
energy efficiency. While the pricing pilots were not intro-
duced specifically with the intention of encouraging grid
companies to implement DSM and end-use energy efficiency,
grid companies involved in the pilot projects should, in prin-
ciple, be able to claim expenditure on implementing DSM
and energy efficiency programs as “allowed costs” under the

regulatory regime for the pricing pilots.3233

25 Central Committee of the Communist Party and State Council of China (2015).
26 Crossley, Wang, and He (2014).

27 China National Development and Reform Commission (2015c¢).

28 China National Development and Reform Commission (2016a)

29 China National Development and Reform Commission (2016c¢).

30 China National Development and Reform Commission (2015a)
31 China National Development and Reform Commission (2015a)
32 Dupuy, Crossley, Kahrl, and Porter (2015).

33 Atthe time of writing, there is some anecdotal evidence that DSM expenses
are being treated as allowed costs, as the DSM Rule, issued in 2010, calls for.
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New rules for the transmission and distribution pricing
pilot in the western part of Inner Mongolia provide further
support for grid company DSM and energy efficiency because
they call for the formulation of incentive mechanisms target-
ing various aspects of grid company service provision.34 The
rules specifically mention “strengthening DSM” as one of the
aspects for which an incentive mechanism will be developed.
Similar incentive mechanisms have been developed in Yunan
province.3 These rulings should effectively create a perfor-
mance incentives regime for grid company DSM and energy

efficiency that could be replicated throughout China.

2.3 Energy Efficiency
Performance Incentives

2.3.1 Description

Revenue decoupling removes disincentives for electric
utilities to deliver energy efficiency to their end-use custom-
ers, but it does not necessarily motivate the utility to invest
more broadly in energy efficiency as a resource. This is where
another type of financial performance mechanism comes
in: specifically, performance incentives to support utility
investment in end-use energy efficiency. Particularly in the
United States, some state regulatory commissions have
implemented mechanisms that provide financial rewards
when the utility meets specified targets for promoting end-
use energy efficiency.

The rationale for utility energy efficiency performance
incentives is that utility investment in energy efficiency
programs can be more cost-effective than supply-side solu-
tions such as building more power stations and transmission
and distribution infrastructure. However, under traditional
regulation, investor-owned electric utilities earn returns on
capital invested in generation, transmission, and distribution
and there is no incentive for utilities to invest in cost-effec-
tive energy efficiency. There is a clear financial incentive for
utilities to prefer investment in supply-side assets, because
these investments contribute to enhanced shareholder value.

Providing financial incentives to a utility if it performs well
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in delivering energy efficiency can change that business mod-
el by making energy efficiency profitable rather than merely a
break-even activity.3

To justify the payment of performance incentives,
programs must be cost-effective, after taking into account
all costs of implementing the programs (including any
performance incentive payments). In the United States,
cost-effectiveness is a primary goal of utility energy efficiency
programs. Although public demand for energy efficiency,
customer service, and environmental goals can be important
drivers, all programs must offer cost-effective energy and
demand savings to meet the regulators’ least-cost require-
ments. To ensure cost-effectiveness, independent program
evaluators review utility energy efficiency programs under
rigorous benefit/cost rules that examine the stream of energy
savings benefits provided by the programs over the expected
lifetimes of the energy efficiency measures, against the costs

of installing the measures.3

2.3.2 Implementation

Payment of incentives for utility delivery of energy
efficiency has been almost entirely restricted to certain states
in the United States. About 25 states currently have, or are
considering, some type of performance incentive.3® In some
of these states, incentive payments to utilities can be sub-
stantial. Penalties for failure to meet targets are also used by

some states to strengthen the incentive.

2.3.3 Practice

The three major types of performance mechanisms that

have been most prevalent in the United States include:39
«  performance target incentives;
«  shared savings incentives; and
« rate of return adders.

Performance target incentives provide payment (often
set as a percentage of the total budget for energy efficiency
programs) for achievement of specific metrics, usually
including savings targets. Most U.S. states providing such

incentives set performance ranges; incentives are not paid

34 China National Development and Reform Commission (2015b).
35 China National Development and Reform Commission (2015b)

36 National Action Plan for Energy Efficiency (2007).

37 Dupuy et al (2014).
38 American Council for an Energy-Efficient Economy (2016b).

39 National Action Plan for Energy Efficiency (2007).
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unless a utility achieves some minimum fraction of proposed
savings, and are often capped at some level after achievement
of projected savings.

Shared savings incentive mechanisms provide utilities
with an opportunity to share with customers the net ben-
efits resulting from successful implementation of energy
efficiency programs. These mechanisms also include specific
performance targets that tie the percentage of net savings
awarded to the percentage of goal achieved. Some, but not
all, shared savings mechanisms include penalty provisions
requiring utilities to pay customers when minimum perfor-
mance targets are not achieved.

Rate of return adders provide an increase in the return
on equity (ROE) applied to capitalized energy efficiency
expenditures. This approach currently is used in only a
few U.S. states, mainly because it requires energy efficiency
program costs to be capitalized, which relatively few utilities
prefer. In several cases, the adder is not tied to performance
in delivering energy efficiency, it simply is applied to all capi-
talized energy efficiency costs as a way to broadly incentivize

a utility for spending on energy efficiency programs.

2.3.4 Market Impact

Performance incentives increase the cost of electricity to
end-use customers because the incentives are ultimately paid
for by customers. When a regulator awards an incentive to a
utility, the utility is allowed to increase its electricity prices
to recover the amount of the awarded incentive. However,
as noted previously, all utility energy efficiency programs
that include the payment of incentives to the utility must be

cost-effective.

2.3.5 Effectiveness

In the United States, performance incentives have been
very effective in increasing the implementation of end-use
energy efficiency in those states where incentives are in
place. In some states, such as California, DSM and energy
efficiency performance incentives have become a major
source of revenue for utilities. Least effective, however, have
been rate-of-return incentives, which reward investment,

not performance.
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2.3.6 Case Study: California

To enable utilities to take a large role in implementing
energy efficiency programs, the California Public Utilities
Commission (CPUC) provides a “shared savings” incentive
mechanism for investor-owned electricity and gas utilities
(I0Us) in California. The purpose is to give utilities a portion
of the net energy value that the energy efficiency savings pro-
duce for customers. The version of shared savings adopted
in 2007 was called the “risk/return incentive mechanism”
(RRIM) and was designed to align ratepayer and shareholder
interests by creating a significant reward or penalty for IOUSs’
success or failure in meeting the CPUC’s targets for reducing
customer demand for electricity and natural gas.4°

The RRIM was calculated for each IOU based on how
well it met the energy savings targets and the economic
benefits generated from its energy efficiency portfolio. IOUs
were eligible for the RRIM if they achieved 8o to 85 percent
of CPUC energy savings targets and could earn larger
incentives if they exceeded the targets. Penalties might be
triggered if savings were less than 65 percent of the CPUC’s
energy savings targets. For the 2006 to 2008 program cycle,
total potential incentives were capped at USD 450 million
(less than one percent of total revenues) for the four IOUs
combined. Two interim payments were provided, first after
verifying actual energy efficiency measures installed and
program costs, then after evaluation, measurement, and ver-
ification (EM&V) studies documented projected per-measure
savings. Thirty percent of the total incentive was held back
pending a final post-installation EM&V “true-up.”#

In 2012, the RRIM was replaced by a different incentive
mechanism, called Energy Savings Performance Incentives
(ESPI), which pays out based on units of energy saved,
instead of as a percent of goals. For energy savings achieved,
utilities can earn a performance-based award of up to nine
percent of energy efficiency program expenditures (minus
codes and standards program expenditures). ESPI also added
some small amount of bonuses for complying with CPUC

procedures.+>

40 California Public Utilities Commission (2007).
41 California Public Utilities Commission (2007).

42 California Public Utilities Commission (2014)
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2.2.7 Application in China

There is no precedent in China for awarding financial
incentives to utilities that implement end-use energy
efficiency. Before such incentives could be introduced, there

would have to be a general acceptance that energy efficiency

can be a cost-effective alternative to investing in supply-side
resources. Because electricity prices in China are not cost-re-
flective, recognizing the cost-effectiveness of using energy
efficiency as a resource would require major changes to

current practices in China.
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3. Enabling Grid Companies to
Profit From Energy Efficiency

nder the current business model, a Chinese

grid company generates revenue and profits by

purchasing electricity in bulk from generation
companies, then selling the electricity to end-use custom-
ers after it has transported the electricity to the end-user
through grid infrastructure (“poles and wires”) that the
grid company owns. Under this model, higher volumes of
electricity sales lead to increased profits. Conversely, if a grid
company assists its customers to implement energy efficien-
cy and use less electricity, the company profits fall.

Revenue regulation (decoupling) and performance incen-
tives, discussed in the previous section, partially reverse this
situation. In U.S. states where performance incentives are im-
plemented, utilities can make a profit from the performance
incentives paid when they meet targets for assisting their
customers to be more energy efficient. This section discusses
two other mechanisms that enable grid companies to make a
profit from implementing end-use energy efficiency:

« using energy efficiency to reduce grid infrastructure
costs; and
o establishing a grid company-owned energy services

business.

3.1 Using Energy Efficiency
to Reduce Grid Infrastructure
Costs

3.1.1 Description

A major expense for grid companies is the costs involved
in building transmission and distribution grid infrastructure
(“poles and wires”) to deliver electricity to end-users’ prem-
ises. An alternative approach to building grid infrastructure
is to assist customers to be more energy efficient, therefore
reducing the amount of infrastructure that is required. Fre-
quently, implementing energy efficiency measures to reduce
customers’ loads is cheaper than building poles and wires to

deliver an equivalent quantity of energy.

3.1.2 Implementation

Implementing energy efficiency measures to lower cus-
tomer loads and therefore reduce the requirement for grid
infrastructure is now becoming increasingly common across
a range of jurisdictions. Energy efficiency was first used in
this way in the Pacific Northwest region of the United States,
commencing in the 1980s. Today, several U.S. states, notably
Connecticut and Vermont, have used energy efficiency to
defer grid augmentations, and this has also been implement-
ed in several Australian states, in some Canadian provinces,

in the United Kingdom, and in France, India, and Poland.#

3.1.3 Practice

There are two ways in which energy efficiency can be
used to reduce the requirement for grid infrastructure.
First, widespread and long-term implementation of energy
efficiency measures across a particular jurisdiction can
lead to an overall reduction in the requirement for grid
infrastructure in that jurisdiction. This has been achieved
through more than 30 years of sustained energy efficiency
implementation in several regions of the United States,
notably in California and the Pacific Northwest.

Second, energy efficiency can be targeted to lower
customer loads on particular grid elements, such as specific
distribution or transmission lines, or substations. Typically,
grid elements that are approaching their maximum loads are
targeted, with the aim of deferring the need to augment or
replace these elements. Deferring the construction of grid
elements can significantly reduce costs for grid companies.
In the United States, this practice is known as “geo-target-

ing” of energy efficiency.44

43 Crossley (2008).

44 Neme and Grevatt (2015).
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3.1.4 Market |mpact European Union and possibly the world. It had three main

Reducing the requirement for grid infrastructure is objectives:
beneficial for grid companies and may increase grid company *  toincrease the efficiency of electricity usage and to
profits if the cost savings are large enough. However, in create a critical mass of scientific and technological
analyzing the overall financial impact on the grid company, competence in relation to electricity DSM;
cost savings from energy efficiency must be balanced against +  tomodify the electricity-using behavior of consumers
the loss of revenue from lower electricity sales, plus the cost and building owners and managers; and
of implementing the energy efficiency measures. «  to contribute to the development of local renewable

energy and to establish a solid basis for future energy
3.1.5 Effectiveness choices.

There is now growing evidence from around the world Eight priority areas were identified for the Eco-Energy
that energy efficiency measures can be targeted to cost-effec- Plan:
tively reduce the requirement for grid infrastructure. *  communication and information;

«  new building construction;
3.1.6 Case Study: France *  existing buildings;

In France, during the 1980s, planning commenced for « efficient lighting and domestic electrical appliances;
the upgrading of transmission lines to supply increasing load *  large consumers and distributed generation;
growth in the French Riviera region. The initial plan com- ¢ public housing;
prised double 400 kilovolt (kV) lines on separate easements *  tourism; and
over 170 kilometers in length. Six route options for the up- ¢ demonstration projects by the Eco-Energy Plan
graded line were proposed. There was strong opposition to institutional partners.

this project, however, because the lines would pass through
the classified scenic gorges of the Verdun Regional Park. 4 3.1.7 Appllcatlon in China

In 2000, a decision was made on an alternative solution. In China, grid companies are subject to an EEO that
This comprised: requires them to achieve specified targets for reductions in

« replacement of the existing 225-kV line by a single electricity sales (gigawatt hours [GWh]) and peak demand
400-kV line, 100 kilometers in length, on the same (megawatts [MW]).#7 At present there is no requirement that
casement; energy efficiency measures implemented under the EEO be

«  removal of an existing 150-kV line that accompanied targeted to reduce the requirement for grid infrastructure.
the 225-kV line; and The obligation could be modified to add this requirement.

- implementation of an ambitious energy efficiency and The Chinese government should consider making this
renewable energy distributed generation program modification.

called the “Eco-Energy Plan” to slow down the growth
in demand in the area served by the subject transmis-
sion lines.

Continuing public opposition to the project led to a
court decision in May 2000, refusing planning permission for
the upgrading of the transmission lines. Therefore, at that
time, the energy efficiency and renewable energy program

was the only way to secure supply to this region by keeping

load growth within the capacity of the existing 250-kV line.
45 Crossley (2008).
The Eco-Energy Plan comprised a very large energy

efficiency and renewable energy project (including distrib- 46 Crossley (2008).

uted generation). It was the largest project of its type in the 47 Crossley and Wang (2015).



REGULATORY ASSISTANCE PROJECT

3.2 Establishing a Grid
Company-Owned ESCO

3.2.1 Description

With this mechanism, a grid company establishes a
separate, grid company-owned, for-profit business focused
on providing energy services to customers. Such a business
is commonly called an energy services company (ESCO). The
main purpose of establishing an ESCO is for the grid com-
pany to generate revenue and profits from providing energy
services (predominantly energy efficiency) to customers.

Typically, grid company ESCOs commence by focusing
on developing, installing, and financing comprehensive,
performance-based projects centered around improving
the energy efficiency of facilities owned or operated by
customers. Over time, the definition of energy services may
be broadened to include power marketing, energy brokering,
equipment maintenance and/or warranties, power quality
services, information technologies, and other activities that
do not necessarily entail performance contracting, long-term

agreements, or financing.#3

3.2.2 Implementation

The United States has the most extensive experience
with ESCOs established by, or closely affiliated with,
electricity utilities. With the deregulation of the U.S. elec-
tricity industry in the 1990s, most large electricity utilities
attempted to gain a competitive edge and make money in the
unregulated energy services market by either creating their
own ESCOs or, more commonly, by purchasing commercial
ones. In just a few years, the number of utility-affiliated
ESCOs in the United States increased from less than 30 to
more than 300.49 Utilities in other countries where similar
electricity industry restructuring was being implemented
also established ESCOs.

The experience with utility-owned ESCOs is decidedly
mixed. Although utilities have the inherent advantage of
strong pre-existing customer relationships, they are also
challenged to effectively market energy efficiency as a prod-
uct/service to customers who may be skeptical about why an
energy supplier is offering to reduce the amount of energy
they consume. In the early years of utility involvement in
ESCO businesses, there was some conflict between what was

seen as the utilities’ traditional business of selling energy
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and the reductions in energy sales resulting from ESCO
activities. Establishing an ESCO as a profit center and major
contributor to utility revenue requires significant changes
to the utility business model that many utilities found too
difficult to implement. Furthermore, operating an ESCO is
not simple. To become a successful and profitable business,
an ESCO requires staff with a complex mix of skills plus a
substantial level of equity capital, neither of which may be
readily available within a utility.

In the United States, after the California “energy crisis”
in the early 2000s, changes were made to the way utilities
were regulated that made it much less attractive for utilities
to own ESCOs. In response to this and the other difficulties,
many utilities closed or disposed of their ESCOs.5°

3.2.3 Practice

Most utilities establish an ESCO as a separate unreg-
ulated subsidiary. This business is therefore not subject to
the regulation that controls many aspects of the main utility
function of energy supply.

Utility ESCOs pursue two broad strategies. One is
customer retention, in which the utility targets existing
customers as a way to obtain long-term commitments. A
second strategy is customer acquisition, wherein the utility
targets new customers. In jurisdictions where customers can
choose their energy retailers, these customers may eventually
buy energy from the utility, in addition to energy services.

All utility ESCOs target customers in the utility’s service
territory and many also target customers outside this service
territory. In the United States, nearly all utility ESCOs
established in the 1990s targeted both commercial sector and
industrial sector customers. Residential customers were tar-
geted by only a few of the ESCOs. In these cases, it seemed
that the ESCO was closely associated with an energy mar-
keting business of the utility that was targeting residential

customers along with commercial and industrial accounts.>*

48 Rosenstock and Barrett (1998).
49 Musser (2003)
50 Frank (2008).

51 Rosenstock and Barrett (1998).
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3.2.4 Market Impact

In the 1990s, some utility-owned ESCOs in the United
States made large profits and, for a while, it seemed as
though the utility-owned businesses were in direct compe-
tition with unaffiliated independent ESCOs. There was even
speculation that utility-owned ESCOs would eventually
dominate the energy services industry in the United States.>
However, regulatory changes in the early 2000s resulted in
a major reduction in the numbers and influence of utili-
ty-owned ESCOs.

3.2.5 Effectiveness

In theory, establishing a utility-owned ESCO seems
to be an effective way for utilities to generate revenue and
profits from assisting their customers to be more energy-ef-
ficient. However, practical difficulties involved in an energy
supplier marketing energy efficiency as a product/service to
skeptical customers, coupled with difficulties in changing the
utility business model, have resulted in this mechanism not

reaching its potential.

3.2.6 Case Study: China

Since 2011, grid companies in China have been required
to achieve specified targets for reductions in electricity
sales (GWh) and peak demand (MW). Chinese government
support for ESCOs and financial incentives for energy per-
formance contracting have encouraged the grid companies
to establish ESCOs as their main mechanism for acquiring
energy and demand savings to meet these targets.s

State Grid Corporation of China has created ESCOs in
all 27 provinces within its service territory as subsidiaries of
State Grid-owned provincial grid companies. The main roles
of the State Grid ESCOs are implementing energy efficiency
projects, delivering specialized energy and consultancy

services, and helping to organize workshops and seminars to
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better engage end-users in energy efficiency programs. State
Grid’s provincial companies have also constructed energy
efficiency service platforms in which experts and energy
users can get together to study energy efficiency policies and
technologies and conduct energy audits.54 In 2015, State Grid
ESCOs signed 635 energy savings service contracts with a
total investment of 2.5 billion RMB.>

In contrast, China Southern Grid Company has estab-
lished one fully owned ESCO to implement energy efficiency
projects. The Southern Grid ESCO exploits energy efficiency
potential in industry and building sectors, green lighting,
high-efficient electrical devices, and residential appliances.
Southern Grid also plans to emphasize energy services by
changing from pure peak load management to end-use
energy efficiency, and from concentrating on electricity
consumption management to providing comprehensive

energy services.>

3.2.7 Application in China

Early experience with grid company-owned ESCOs in
China showed that the ESCOs were not competitive and
progress was slow for the following reasons:>’

« insufficient capital — the initial registered capital for
each grid company ESCO was about 30 to 40 million
Chinese yuan (CNY) (USD 4.8 to 6.4 million), which is
quite low compared with the scale of the energy and
demand savings that are required to be achieved;

o lack of projects — the grid company ESCOs lacked
marketing know-how;

« internal processes — State Grid required
headquarters’ approval for projects above CNY 10
million (USD 1.6 million) and the time taken for
approval was lengthy; and

«  staffing — the process to hire ESCO staff was

complicated.

52 Frank (2008).
53 Crossley (2013b).

54 Crossley (2013b)

55 2015 State Grid CSR report (2016a).
56 Crossley (2013b)

57 Crossley (2013b).
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Grid companies can improve their implementation of

the ESCO business model by:5®

providing education and training to facility owners
on the concept and operation of energy performance
contracting;

making sufficient funds available to grid company
ESCOs to enable the ESCOs to provide off-balance
sheet funding for energy efficiency projects at facility
owners’ sites;

providing detailed training for grid company ESCO
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staff in the full range of skills required, including
technical, business, and financial skills;

establishing partnering arrangements with technical
experts who have specialized technical skills and
expertise that existing grid company ESCO staff do
not have; and

marketing grid company ESCO services to owners
of facilities in areas of the market that match the
technical capability and capacity of the ESCO and its

partners.

58 Crossley (2013b).
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4. Requiring Grid Companies to
Implement Energy Efficiency

n addition to mechanisms that assist grid companies

to implement energy efficiency by maintaining grid

company financial performance and enabling grid com-
panies to make a profit from energy efficiency, governments
can ensure that grid companies implement energy efficiency
by requiring them to do so. Many governments around the
world are establishing EEO schemes to ensure that grid

companies implement end-use energy efficiency.

4.1 Establishing an Energy
Efficiency Obligation Scheme

4.1.1 Description
An EEO is a regulatory mechanism that requires obli-
gated parties to meet quantitative energy savings targets by
delivering or procuring eligible energy savings produced by
implementing approved end-use energy efficiency measures.
The requirement to meet quantitative energy savings targets
distinguishes EEOs from other similar mechanisms, such
as a general requirement to acquire all cost-effective energy
efficiency with no target specified.>®
Governments in many jurisdictions around the world
have endeavored to improve end-use energy efficiency, and
in some cases also achieve other objectives, by designing and
implementing schemes that place EEOs on particular parties.
These EEO schemes share three key features:
e aquantitative target for energy efficiency improve-
ment;
«  obligated parties that must meet the target; and
o asystem that: defines the energy savings activi-
ties that can be implemented to meet the target;
measures, verifies, and reports the energy savings
achieved through these activities; and confirms that
the activities actually took place.
Typically, obligations in EEO schemes are placed on
providers of networked energy (e.g., electricity and natural
gas distributors or standalone retail suppliers). Obligations

can also be placed on providers of other energy forms (e.g.,

liquid propane gas, heating oil, transport fuels, district
heating), and even on end-users of energy. In some jurisdic-
tions, energy savings to meet the obligation are delivered by

a third-party “energy efficiency utility.”

4.1.2 Implementation

EEO schemes have been implemented in more than 50
jurisdictions across the world. In the European Union, the
Energy Efficiency Directive requires that Member States
establish EEO schemes or alternative measures that would
deliver a growing level of energy savings from measures
delivered to end-use energy customers. In early 2017, 16 E.U.
Member States have adopted or plan to adopt EEO schemes.
In the United States, similar obligations are called energy
efficiency resource standards and have been adopted in 26
states, even in the absence of a federal mandate. In Australia,
similar EEO policies have been adopted in three states plus
the Australian Capital Territory.®° Other jurisdictions that
have implemented EEO schemes include Brazil, China,
Korea, South Africa, Switzerland, Uruguay, and the province

of Ontario in Canada.

4.1.3 Practice
Types of EEO Schemes
There are three broad types of EEO schemes:®’

«  schemes that have been established relatively inde-
pendently, often with their own enabling legislation,
and with energy savings targets specific to each
scheme (e.g., schemes in Australia and Europe);

«  schemes that are integral components of resource
planning and acquisition by obligated energy utilities

(e.g., schemes in North America); and

59 Crossley etal (2012).
60 Nadel, Cowart, Crossley, and Rosenow (In preparation).

61 Crossleyetal (2012).
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o schemes that have been established principally by
governments as integral components of government
policies (e.g., schemes in China and Korea).

Each of the three types of schemes is the product of
quite different ways of thinking about how to use an obliga-

tion mechanism to deliver energy efficiency.

Policy Objectives
Determining and stating the policy objectives is the
most important stage in designing an EEO scheme. These
objectives define what the obligation is intended to achieve
and significantly affect all the other parameters of the
scheme. Policy objectives for an EEO scheme may include:®
»  acquiring cost-effective energy efficiency as a
resource;
«  assisting disadvantaged households;
» developing an energy services industry; and
»  improving environmental outcomes.
The chosen policy objectives must be clearly stated
because they will strongly influence how the EEO scheme is

developed and implemented.

Energy Savings Target

Setting the energy savings target is the second most
important stage in designing an EEO scheme; the target
defines the path to achieving long-term energy savings goals.
There are six decisions to be made when setting the energy
savings target.®

First, the level of the target should be set in the light of
the overall policy objectives for the EEO scheme; the aim
is to strike a balance between making progress and judging
what is practically possible based on an assessment of energy
efficiency potential.

Second, the target may be set in terms of primary energy
or final energy; although final energy is familiar to end-users
and energy providers, targets set in primary energy may be
preferable for EEO schemes that cover a range of fuels.

Third, the units used for denominating the target should
be chosen to demonstrate progress in achieving the main
policy objective (e.g., reducing greenhouse gas emissions).

Fourth, the timeframe over which the target will be in
place is typically set over the medium- to long-term (e.g.,

10 to 20 years); setting a relatively long timeframe provides

assurance to the obligated parties that the costs involved in
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setting up systems and procedures to meet the target will be
justified.

Fifth, the time period over which eligible energy savings
will be calculated may be set as first-year savings or as savings
over a set period related to the lifetime of the particular
energy efficiency measure; selecting first-year savings favors
low-cost, short-lifetime measures over more costly measures
that save more energy over a longer time period and that
may be more cost-effective in the long run.

The sixth decision is whether to set sub-targets and
portfolio requirements that address particular policy ob-
jectives, such as stimulating an energy services industry,
assisting disadvantaged households, or reducing peak energy
demand in addition to reducing energy consumption; if
sub-targets are set, suitable metrics to measure progress in

achieving the relevant policy objectives must be developed.

Administration and Governance

Administration and governance of EEO schemes vary
enormously, but similar types of schemes tend to have
comparable arrangements.® Schemes established under their
own enabling legislation typically establish dedicated orga-
nizations (which may include private sector entities) to run
the scheme, with oversight provided by government agencies
or regulators. Schemes that are integrated into energy utility
operations are usually run by the utility with strong over-
sight by energy industry regulators; in some jurisdictions
dedicated organizations are established to deliver energy
savings. Schemes established as integral components of
government policies may be run by utilities in which they are
the obligated parties, or by government agencies; oversight is

provided by government agencies.

4.1.4 Market Impact

The purpose of EEO schemes is to expand or create a
market for end-use energy efficiency. By requiring energy
suppliers to meet energy savings targets by implementing
end-use energy efficiency measures, EEO schemes ensure

that a specified quantity of energy savings will be delivered.

62 Crossley (2014a).
63 Crossley (2014a).

64 Crossley (2014b).
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Some EEO schemes allow trading of energy savings among
obligated parties and some schemes also authorize third
parties to implement energy efficiency measures and then
sell the resulting energy savings to obligated parties. Both

of these enhancements to basic EEO schemes function to
substantially increase the number of players in the energy
efficiency market and may also stimulate the development of

an energy services industry.

4.1.5 Effectiveness

In the large majority of jurisdictions, EEO schemes have
resulted in the delivery of substantial verified energy savings
from implementing end-use energy efficiency measures.
Only the EEO scheme in Poland has failed to achieve sig-
nificant savings and this was because the scheme was badly

designed.%

4.1.6 Case Study: China

In November 2010, the Chinese central government
issued a national guidance document on Electricity Demand-
Side Management Regulations (& EiZ1T[2010] 26435).5
This document for the first time placed an EEO on the two
government-owned grid companies, State Grid Corporation
of China and China Southern Grid Company. The obligation
requires the grid companies to achieve energy savings of
at least 0.3 percent in sales volumes and 0.3 percent in
maximum load compared with the previous year. The EEO
also establishes a sub-target that requires the installation of
load monitoring equipment on 70 percent of the peak load,
and load control equipment on 10 percent of the peak load,
in any locality. This sub-target provides an opportunity for
the implementation of demand response programs in China.
The Electricity Demand-Side Management Regulation is
revised in September, 2017 by the National Development and
Reform Commission to keep up with new development of

power sector in China.®?

The EEO placed on the grid companies covers electricity.
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In addition, energy savings from other fuel types may be
converted to the equivalent electricity savings using standard
coefficients published by the National Statistics Bureau and
can then be counted toward the energy savings target. The
energy savings and demand reduction targets set by the
obligation can be met with end-use energy savings from all
economic sectors and from any facility. In addition, reduc-
tion of losses in transmission and distribution networks can
also be used to meet part of the targets. There is no targeting
of energy efficiency activities to particular sectors, nor are
certain sectors excluded, as occurs in some EEO schemes in
other jurisdictions.%®

In practice, there are five types of activities that grid
companies can undertake to produce eligible energy savings
that contribute to meeting their energy savings targets,
subject to constraints specified in a Compliance Evaluation
Scheme originally published by NDRC in 2011 as a trial
version,® and updated in 2014:7°

o directly implement energy efficiency projects in the
grid company’s own premises and in their end-use
customers’ premises;

» establish an ESCO affiliated with the grid company to
implement energy efficiency projects;

o  purchase energy savings by means of business trans-
actions/trading”" (not to exceed 40 percent of total
eligible energy savings);

< promote energy efficiency to the grid company’s end-
use customers; and

« directly carry out grid system upgrades and opera-
tional management improvements that save energy
and reduce losses in transmission and distribution
networks.

As a further constraint, grid companies can claim
100-percent energy savings value only for those energy
savings that are audited by a third party or recorded by
online monitoring equipment; otherwise only 8o percent of

the value can be claimed.

65 Nadel et al (In preparation)
66 China National Development and Reform Commission (2010).
67 China National Development and Reform Commission (2017).

68 Crossley and Wang (2015).

69 China National Development and Reform Commission (2011).
70 China National Development and Reform Commission (2014)

71 Agrid company may purchase energy savings from customers (or ESCOs)
if the grid company does not itself implement energy efficiency projects
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The initiative to place an EEO on grid companies was
a departure from the existing paradigm of Chinese govern-
ment involvement in energy efficiency that had commenced
in the 1980s. Previous government interventions were part of
a “wide net” industrial policy aimed at technology upgrading,
driven by government agencies. In contrast, the EEO is more
focused and is implemented by the grid companies.”>
The EEO guidance document stated that DSM should

be prioritized to meet electricity demand in the tight supply
situation and power shortages that have occurred in most
of China’s central and southern provinces (although these
shortages may occur less frequently in the future). DSM was
considered to be a mechanism that would help to deal with
power shortages as well as long-term sustainability issues,
such as:73

o achieving end-use energy efficiency at lowest cost;

«  reducing greenhouse gas emissions;

«  improving environmental quality;

» integrating demand-side resources into energy, social,

and economic planning; and

» enhancing grid security and reliability.
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4.1.7 Application in China

China’s grid company EEO is relatively new and the grid
companies have experienced some difficulties in changing
their business models to achieve the EEO energy savings and
load reduction targets. Both grid companies have chosen
to establish subsidiary ESCOs to carry out energy efficiency
projects. This use of ESCOs as the main delivery mechanism
locates the acquisition of energy efficiency resources in a sep-
arate, subsidiary business unit outside the grid company core
business rather than incorporating energy efficiency into the
grid company business model.7# This raises questions about
the commitment of the grid companies to achieving the
EEO targets and suggests that the EEO mechanism may not
continue over the long term without further policy action
by the government. In addition, the levels of the two EEO
targets are very low compared with targets for utility delivery
of energy efficiency in other jurisdictions. In 2015, the total
energy savings (on a first-year savings basis) were 14.27
terawatt-hours (TWh), and the total load reduction was 3.273
GW.75 These savings are large in comparison to total annual
energy savings in most other countries, but given China’s size
they are not particularly ambitious. Although it is too soon
to enable a robust assessment of the effectiveness of the grid
company EEO in China, performance to date has not been

outstanding.

72 Crossley and Wang (2015).

73 Crossley and Wang (2015).

74 Crossley (2013b)

75 China National Development and Reform Commission (2016¢).
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5. Conclusions: Using Energy
Efficiency as a Resource in China

his paper includes detailed consideration of six

policy and regulatory mechanisms that address

one or more barriers to grid companies in China
using energy efficiency as a power system resource. Although
the mechanisms are generally effective in addressing the
barriers, implementing one, several, or even all of the mech-
anisms will not be sufficient to ensure that grid companies
commence using energy efficiency as a resource. Before this
can occur, both the grid companies and governments in Chi-
na have to be convinced that energy efficiency is a cost-ef-
fective and practical alternative to investing in supply-side
resources, such as building power plants and expanding the
electricity grid.

In China, the central government has taken an import-

ant initial step in establishing an EEO on the two major

grid companies. What is needed now is for the government

to strengthen policy and regulatory mechanisms to both
expand the energy efficiency programs delivered by grid
companies and to enable energy and capacity savings
achieved by all energy efficiency programs implemented in
China to be used as power system resources. This will reduce
the number of new power stations and augmentations of
grid infrastructure that must be built in the future.

In addition, careful attention to the details of imple-
menting the government’s further planned reforms of
grid company regulation will be necessary to lead the grid
companies to seriously consider using energy efficiency as a
power sector resource. The government must follow through
with eliminating the throughput incentive and, in addition,
create financial incentives for grid companies to deliver
cost-effective DSM and end-use energy efficiency, building

on the existing EEO.
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