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REGULATED TARIFF, SAVINGS AND OTHER APPROACHES TO 
PROMOTE ENERGY EFFICIENCY IN GEORGIA 

In Georgia, a comprehensive restructuring of the energy sector is taking place. The Georgian 
Law on Electricity and Natural Gas (the "Law") was passed in 1997 and amended in 1999. This 
Law establishes the national energy policy goals and the related regulatory framework. The 
energy entities, previously owned and operated by the Ministry of Fuel and Energy, are being 
unbundled and corporatized, and the electricity distribution companies are being privatized. A 
new independent regulatory body, the Georgian National Energy Regulatory Commission 
(GNERC) has been established. The responsibilities and duties of the GNERC include the setting 
of wholesale and retail tariffs, and the licensing and regulation of the distribution utilities. 

This report identifies options for developing financing mechanisms, using the regulatory and 
legislative authority established in the Law, which will facilitate the implementation of energy 
efficiency projects in Georgia. It addresses the following topics: 

Financing of energy efficiency projects by energy suppliers (particularly electricity and 
natural gas distribution companies), using funds that can be recovered through the regulated 
tariffs; 

Financing of energy efficiency projects from the monetary savings generated by the energy 
savings created by these projects; 

Financing of energy efficiency projects using a revolving fund specially created for energy 
efficiency project financing; 

Description of a financial model for assessing the cost-effectiveness of energy efficiency 
projects. 

2. FINANCING ENERGY EFFICIENCY THROUGH REGULATED RATES 

The GNERC can adopt policies and procedures consistent with its regulatory functions to provide 
the financial mechanisms for distribution companies to initiate a wide range of demand-side 
management @SM) activities that promote energy efficiency. The current tariff structures and the 
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lack of effective billing and collection procedures may pose disincentives or barriers to the 
implementation of energy efficiency. For example: 

Tariffs below full marginal costs will cause customers to undervalue energy efficiency 
investments; 

If customers are not paying the costs of their usage, they have no incentive to save energy, 
yet the energy savings may have significant benefits to the utility; 

Tariff methodologies that cause a utility's profits to increase with its energy sales (and 
conversely decrease with reduced sales resulting from energy efficiency) will cause the 
utility to be hesitant to sponsor energy efficiency initiatives. 

There are a host of tariff mechanisms that can reduce or eliminate such disincentive for energy 
efficiency projects should the GNERC decide that utility-sponsored initiatives are in fact 
warranted. These include: 

DSM Cost Recovery - In this approach, the utility's costs of implementing efficiency 
measures are collected directly from customers through the tariffs. The costs may be 
expensed and recovered through a tariff adjustment, or by treating the expense as an asset, 
adding it to the rate base and providing a return on the asset through tariffs over a period of 
time in a manner similar to other utility assets. 

Lost Revenue Adjustment - In this approach, the utility is allowed to recover through tariffs 
the value of the lost revenues due to the energy savings. 

Additional Financial Incentives -The tariffs may also include additional financial incentives 
to reward utilities for implementing highly cost-effective energy efficiency measures. 

Revenue Caps - In this approach, the utility is allowed to recover a certain fixed amount of 
total revenue or revenue per customer, regardless of the level of sales. 

Other regulatory mechanisms that may be used to encourage utilities to implement and finance 
DSM programs include licensing requirements, energy efficiency standards of performance, and 
metering and billing standards: 

Licensing - An important responsibility of the GNERC involves the issuance of licenses. The 
GNERC can specify in the terms and conditions of the license that the implementation of 
cost-effective energy efficiency (including public education) will be among the licensee's 
obligations and that the costs of meeting this obligation will be recovered through the tariffs. 

Energy Eficiency Standards of Performance -Licensees can be required by the GNERC to 
meet certain standards of performance related to reliability, safety, customer service, etc. The 
GNERC may also specify similar standards of performance for energy efficiency. 
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Metering and collections - A11 of the utilities in Georgia shouid be required to undertake 
major programs to upgrade metering and collections. These programs will allow the utilities 

- -~pro~i~ee~tome~s-info~atio~o~eost-s.avingoppo~~ti~-an$ . . - .-~ - . 

consumption. It must be stressed that proper metering, billing and collections will be a strong 
contributor to improving the efficiency of energy use. 

4. FINANCING ENERGY EFFICIENCY FROM ENERGY COST SAVINGS 

A mechanism demonstrated to be useful for achieving cost-effective energy savings programs is 
the use of an energy service company (ESCO). It is likely that with increased emphasis on 
energy efficiency and the passage of the proposed Energy Efficiency Law, new ESCOs will enter 
the market in Georgia and offer services to implement and finance projects. 

Energy Service Companies and Performance Contracting 

An ESCO is an organization that provides a wide range of services related to the implementation of 
energy efficient products, technologies, and equipment to owners of industrial, commercial, 
institutional, agricultural, andlor domestic facilities. The services provided generally include the 
financing of the energy efficiency options so that the facility owner has to put up little or no capital. 
The compensation for the ESCO services is paid by the facility owner from the monetary savings 
resulting from the reduced energy consumption. In most cases, the compensation is based on 
demonstrated performance, in terms of energy efficiency improvement or some other measure of 
performance. 

ESCOs generally use the concept of performance contracting for implementing projects. 
Performance contracting is defined by the following key attributes: 

Performance contracting offers turnkey services, including feasibility analysis, design, 
engineering, construction management, installation, operation, maintenance, and financing; 

Performance contractors offer 100% financing, using "shared savings" contracts or various 
types of leasing options, under which customers pay for energy services from the actual 
energy savings; 

Performance contractors are compensated based on measured results; 

Most of the technical, financial, and operational risks are borne by the performance 
contractor. 

Policy Options for Promoting an ESCO Industry in Georgia 

The Government of Georgia (GOG) and the GNERC, supported by technical assistance, can 
consider adopting the following policy and regulatory initiatives in order to spur the development of 
an ESCO industry in the Republic: 
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Training and Capacity Building - Sponsor a series of training courses on the technical, 
financial and operational aspects of ESCOs. Limited work in this area is now underway. 

-. -- ~- - 
Information and Education for Customers and Financial Institutions - Large energy users 
and financial institutions need to be educated on the concept and benefits of ESCOs, through 
a series of workshops or seminars with selected target groups. 

Study Tours and Trade Missions -To promote the establishment of ESCOs, study tours and 
trade missions to the U.S. or other countries that have successfully implemented ESCOs may 
be useful. 

TariflReform - For ESCOs to succeed in the market, the GNERC will need to continue its 
tariff reform efforts to ensure that tariffs increasingly reflect the full cost of energy supply. 

Financing -The GOG should consider establishing an Energy Efficiency Fund that provides 
financing for energy efficiency projects and facilitates the role of ESCOs. 

Standard ESCO Contracts and Agreements -Technical assistance providers can develop 
Georgia-specific contracts and agreements for ESCO and performance contracting projects. 

5. ESTABLISHMENT OF A REVOLVING FUND FOR ENERGY EFFICIENCY 

The weak economic situation in Georgia, together with inadequate financial institutions and lack 
of capital, creates difficulties in financing energy efficiency projects. This paper proposes the 
establishment of a Revolving Fund for Energy Efficiency (Fund). The overall purpose of the 
Fund is to provide the capital needed for cost-effective energy efficiency projects in facilities 
where normal funding on reasonable commercial terms is difficult if not possible. The Fund 
would provide a range of financial mechanisms to facilitate the development and financing of 
energy efficiency projects. 

Establishment of the Georgian Energy Efficiency Fund 

The Fund, if established, would provide financing to qualified energy efficiency projects. The 
initial capital for the Fund can be created by state legislation as part of the Georgian Energy 
Efficiency Law. This capital can then be expanded with contributions from international donor 
organizations, international financial institutions, local private and public financial institutions, 
and other internationa1 and domestic investors. Although the Fund could be organized as a non- 
profit, it is worth considering the possibility of a profit-making operation managed by a 
professional fund manager to be able to access more financial resources. 

Purpose and Benefits 

The primary purpose of the Fund will be to stimulate the market implementation of cost-effective 
energy efficiency projects. The Fund will achieve this objective by: 

Helping finance specific projects through debt or equity financing; 
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Contributing to the development of energy efficiency service delivery organizations (such as 
ESCOs); 

-. .- . . ._ ~ ~ . . ~  
Developing and demonstrating model financial transactions; 

Developing typical financing agreements that can be used by the private sector; 

Involving local financial institutions in the transactions to build their interest and capability 
for financing energy efficiency projects. 

Types of Financial Assistance Provided 

The Fund shall use a range of financial mechanisms to facilitate the financing of energy 
efficiency projects and the development of a market infrastructure for energy efficiency service 
delivery. Examples include: 

Equity investment for ESCOs; 

Debt financing or co-financing; 

Loan guarantees; 

Equity for financial institutions; 

Grants or loans for feasibility studies and detailed project reports. 

The Fund Manager would establish and publish the minimum qualifications for projects to 
receive various types of financial assistance from the Fund. 

6 .  METHODOLOGY FOR ASSESSMENT OF COST-EFFECTIVENESS OF ENERGY 
EFFICIENCY PROJECTS 

The implementation of energy efficiency projects may lead to a diverse range of impacts on the 
different stakeholders involved (e.g., customers, utilities, society and the environment). These 
impacts each have different costs and benefits associated with them. Therefore, the cost- 
effectiveness of energy efficiency projects depends on not only the type and magnitude of the 
impacts but also on the perspective of the stakeholder, and need to be evaluated separately for 
each type of stakeholder. 

It is important the Georgian policymakers have available a consistent methodology for 
evaluating energy efficiency programs and activities. Of course, energy efficiency can offer a 
cost-effective resource for the power system; however, depending on the measures/approaches 
considered and the implementation mechanism, the impacts on interested stakeholders may vary 
and indeed, the worthiness of pursuing the energy efficiency option can differ. Given that 
Georgia appears poised to undertake actions that will promote energy efficiency, it is important 
that a cost-effectiveness methodology be established. 

Hagler Bailly 



Development of the Cost-Effectiveness Assessment Methodology 

-Several-s€&rBmethodo10gies-for.assessing-thecost-effectiveness.~nergy~efficiencyprojects. . ~ ~ 

have been developed. The methodology described here for application in Georgia represents a 
modification of the California Standard Practice, using the approach of the European Union (EU) 
methodology. This Energy Efficiency Cost-Effectiveness Assessment Methodology is 
recommended to consist of the following four tests: 

Customer Test; 

Utility Test; 

Total Resource Cost (TRC) Test; 

Societal Test. 

Cost-Effectiveness Tests 

Customer Test 

The Customer (Participant) Test compares the cost of installation, use and maintenance of the 
energy efficiency option against the value of the benefit that the option produces over its useful 
life in the customer's energy bill. As this test measures the customer perspective, any incentive 
payments from the utility (or another source, such as the government) and any customer tax 
savings are considered a benefit. 

Utility Test 

The Utility Test compares the cost incurred by the utility for implementing a program (including 
all administrative and incentive costs, as well as any increased supply costs incurred) plus the net 
changes in revenues experienced by the utility, to the cost savings (avoided supply costs) 
experienced by the utility as a result of the energy efficiency option. These savings include all 
variable operating cost savings (including fuel, labor, and maintenance costs), as well as any 
avoided capacity costs, including the value of transmission and distribution capacity and capital 
deferrals. 

Total Resource Cost (TRC) Test 

The Total Resource Cost (TRC) Test focuses on the total economic costs and benefits from a 
societal perspective. It compares the total cost of implementing the energy efficiency option (by 
combining the costs incurred by the participant and the utility) to the impacts of the option on the 
operating and capital costs of the utility. It is important to recognize that the TRC Test does not 
distinguish who pays for the installation of the energy efficient option (either the participant or 
the utility); from the TRC point of view these differences are considered transfer payments. 
However, third party (i.e., non-utility) incentives and customer tax savings are included in the 
calculation of benefits. 
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Societal Test 

TheS-~e taHes t -compares the - to ta l~ -co~ t~f f thee~erg -~f f i~kn t -~p t i~nna . s - i . nn f i e~e~L,L .~~~~ .~ . .~ .  
against the total change in resource costs, including any "external" benefits or costs experienced 
as a result of the option. Extemal benefits mainly include the decrease in environmental damage 
associated with the generation of electricity. The value of these benefits, however, is often 
difficult to quantify with a high degree of precision, or in a way that achieves consensus among 
various interest groups. 

Unlike the TRC test, third party incentives and customer tax savings are considered to be transfer 
payments and are therefore not reflected. 

Calculating Cost-Effectiveness 

To quantify cost-effectiveness measures for the above cost tests, it is necessary to evaluate each 
benefit and cost component. The primary benefit and cost components for each test are 
summarized in the table below. 

- 

Cost-effectiveness measures may be expressed in terms of either Net Present Value (NPV) or 
benefitlcost ratio (BCR). An energy efficiency option program is considered to be cost effective 
if and only if benefits outweigh costs. This is equivalent to the NPV being positive or the BCR 
being greater than 1 .O. 

This report analyzes a number of ways to promote energy efficiency, using the regulatory and 
legislative framework existing in the country. A number of specific recommendations include: 

COSTS 

Energy Efficiency Option 
Costs 

Total Utility Program Cost 
+ Revenue Loss to the 
Utility 

Total Program Cost 
(Utility & Customer) 

Total Program Cost 
(Utility &Customer) + 
Extemal Costs 

TEST 

CUSTOMER 
(PARTICIPANT) TEST 

UTILITY TEST 

- 
TOTAL RESOURCE 
COST (TRC) TEST 

SOCIETAL TEST 
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BENEFITS 

Reduced Customer Bills + 
Incentives + Customer Tax 
Savings 

Avoided Supply Cost 

Avoided Supply Cost + 
Customer Tax Savings + Third 
Party Incentives 

Avoided Supply Cost + External 
Benefits 



I The GNERC should consider adopting a set of tariff mechanisms that will reduce or 
eliminate disincentives and provide incentives for implementation of energy efficiency 
~ t S b ? i s t E b u t l o n u t i K t i e s : ~ -  --- 

The GNERC should consider whether, as a part of the licensing terms and conditions, that 

I distribution utilities should implement cost-effective energy efficiency (including public 
education) programs and that they meet energy efficiency standards of performance. 

I All of the utilities in Georgia should be required to undertake major programs to upgrade 
metering and collections. 

I The GOG and the GNERC should consider adopting a number of policy and regulatory 
initiatives, as described in this report, to facilitate the development of a viable ESCO 
industry. 

I The GOG should consider establishing a revolving fund, referred to in this report as the 
Georgian Energy Efficiency Fund, to provide the capital needed for stimulating the 

I implementation of cost-effective energy efficiency projects. 
- 

Given the current interest in promoting energy efficiency, it is recommended that the 

I GNERC take a lead role in establishing a cost-effectiveness assessment methodology for the 
Republic. 
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REGULATED TARIFF, SAVINGS AND OTHER APPROACHES TO 
PROMOTE ENERGY EFFICIENCY IN GEORGIA 

Energy efficiency refers to the rational use of energy, consistent with internationally accepted 
standards and norms, in appliances, equipment, buildings, and industrial facilities. The level of 
energy efficiency in the Georgian economy is very low, due to the low energy prices in the former 
Soviet economic system and the lack of effort devoted to rehabilitation and modernization of energy 
using equipment and facilities. A key element of the Georgian energy strategy for the future is the 
improvement of energy efficiency. The implementation of energy efficiency options will require a 
coordinated effort among government agencies, regulators, utilities, energy users, and energy 
service companies. 

A large number of technical and operational options are available to improve energy efficiency in 
Georgia. However, most of these options require investment in equipment, products and services. 
The limited availability of capital for energy efficiency projects is a major banier to the 
achievement of the goal of increased energy efficiency. 

This report identifies options for developing financing mechanisms that will facilitate the 
implementation of energy efficiency projects. It addresses the following topics: 

Financing of energy efficiency projects by energy suppliers (particularly electricity and 
natural gas distribution companies), using funds that can be recovered through the regulated 
tariffs; 

Financing of energy efficiency projects from the monetary savings generated by these 
projects; 

Financing of energy efficiency projects using a so-called "revolving fund" specially created 
for energy efficiency project financing; 

Description of a financial model for assessing the cost-effectiveness of energy efficiency 
projects. 
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2. FINANCING ENERGY EFFICIENCY THROUGH REGULATED RATES 
- .- --  

2.1. Introduction 

Experience in the United States, Canada, and many Western European countries has pointed out 
that one useful approach to implement energy efficiency projects is through Demand-Side 
Management activities initiated and financed by distribution utilities. Demand-Side Management 
@SM) refers to cooperative activities between the utility and its customers (sometimes with the 
assistance of third parties such as energy service companies and various other energy service 
providers) to implement options for increasing the efficiency of energy utilization. Such activities 
create resulting benefits to the customer, utility, and society as a whole. 

The concepts of DSM were developed in the U.S. in response to problems and issues related to the 
enormous capital needs for new generation capacity, uncertain fuel prices and load growth, and the 
adverse environmental impacts of power generation, transmission, distribution, and utilization. 
These concepts have been successfully applied or are being applied in North America, Western 
Europe, Australia and Asia, as well as countries in central and Eastern Europe and the former Soviet 
Union. 

The experience in these countries demonstrates that implementation of DSM programs by 
distribution utilities can: 

Improve the efficiency of energy systems; 

Reduce the financial requirements associated with building new energy facilities; 

Reduce adverse environmental impacts; 

Lower the cost of delivered energy to consumers; 

Improve the reliability and quality of power supply; 

Contribute to local economic development. 

In Georgia, a comprehensive restructuring of the energy sector is taking place. The Georgian 
Law on Electricity and Natural Gas was passed in 1997 and amended in 1999. This Law 
establishes the national energy policy goals and the related regulatory framework. A new quasi- 
independent regulatory body, the Georgian National Energy Regulatory Commission (GNERC) 
has been established. The responsibilities and duties of the GNERC include the setting of 
wholesale and retail tariffs, and the licensing and regulation of the distribution utilities. 

Supportive regulatory policies can enhance the implementation of energy efficiency options. 
Regulatory policies designed without attention to their impact on energy efficiency can have the 
opposite effect. Some areas of regulatory activity with potential impact on energy efficiency in 
Georgia are as follows: 
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2.2. Tariff Setting 

Th~~tellechic-tariff-is9-Lari-($0;045~-per-~a~t-houriThegast~is-250-Lari.per-l00.0-.. 
cubic meters (about $4.06 per 1000 cu. ft.). Both of these tariffs are widespread but not 
completely uniform throughout Georgia. Neither tariff recovers the full cost of delivering energy. 
For purposes of this paper, the points to emphasize are that: 

Tariffs below full marginal costs will cause customers to undervalue energy efficiency 
investments; 

Energy efficiency has the same value to the utility system whether or not customers are 
paying the costs of their usage; 

Tariff methodologies that cause a utility's profits to increase with its kilowatt-hour or cubic 
meter sales (and conversely decrease with reduced sales resulting from energy efficiency) 
may cause the utility to be hostile to energy efficiency. 

Each of these points is discussed further below. 

Tariffs belowfull marginal costs will cause customers to undervalue energy eficiency: This 
point is not subject to serious dispute. Customers who receive free or partially subsidized 
electricity are unlikely to perceive the full benefits of energy efficiency investments. Where 
embedded costs vary significantly from long-run marginal costs, the use of embedded costs for 
tariff setting will also distort the customers' perception of the value of energy efficiency. When, 
as may be the case in Georgia, future costs of acquiring new capacity are above the embedded 
costs of existing capacity that are likely to be the basis for tariff setting, additional support - even 
a surcharge - for energy efficiency programs is likely to be justifiable. Otherwise, new generating 
capacity will be built or purchased even though energy efficiency would be less costly. 

Energy eficiency has the same value to the utility system whether or not customers are paying 
the costs of their usage: Energy efficiency in Georgia will make sense in economic and policy 
terms even before metering and collections have improved. When Georgians use electricity or 
gas unnecessarily, more gas must be imported from Russia, or the hydroelectric reservoirs must 
be depleted to meet the demand. These decisions must be paid for in the future (in cash or in 
increased Russian leverage over Georgian decision-making) whether or not customers have 
meters. Consequently, it will be in the best interests of Georgia to implement energy efficiency 
whenever such efficiency costs less than the full cost of additional supply, taking these non- 
economic factors into account. Such efficiency will also be in the interest of donor or lending 
agencies if they are otherwise likely to have to pay the bill for the additional energy. 

Programs particularly likely to make sense would be those focusing on new construction and on 
new appliances. Energy efficiency is relatively inexpensive when it is undertaken during 
construction rather than in the form of rehabilitation in the future. Furthermore, buildings under 
construction now are likely to last for many years, so the savings will persist far into the future. 
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I Similarly, incentives to sell (andlor purchase) efficient appliances have the potential to produce 
savings lasting over the life of the appliances at relatively low costs. 

I 
~ . . . ... ~ ~ ~ - ~ .. .. ~ ---- 

Tariff methodologies that cause a utility's profis to increase in proportion to its kilowatt-hour or 
cubic meter sales will cause the utility to be hostile to energy eficiency: Most methodologies for 

I setting utility tariffs (including those currently in use in Georgia) cause utility profitability to 
decrease if sales decrease. Under these types of cost-based approaches, utilities are 
understandably hostile to implementing energy efficiency projects that will reduce sales. 

I The same effect can be expected under conventional price cap plans, for such plans penalize 
energy efficiency if it may raise prices even when it lowers customer bills by reducing usage. For 
example, a customer who pays 9 tetri per kwh and uses 300 kwh per month will have a monthly 

i bill of 2.7 Lari. Another customer who pays 10 tetri per kwh but receives efficiency services that 
permit the same end uses from 260 kwh will have a monthly bill of 2.6 Lari. However, a utility 
operating under most standard price cap tariff methodologies will be penalized for charging 10 

t tetri per kwh instead of 9, even though the customer is actually better off.' 

2.3. Mechanisms to Address Disincentives to Energy Efficiency 
B 
I Regulators concerned about the DSM disincentives can structure tariff mechanisms (whether 

cost-based or price cap) that will reduce or eliminate the utility disincentive for energy efficiency 

I projects. Examples of some mechanisms are given below: 

DSM Cost Recovery - The utility's costs of implementing efficiency measures are collected 

I directly from customers through the tariffs. Two approaches may be used for cost recovery. 
One approach recovers the costs within the financial year through a tariff adjustment. The 
other treats the expense as an asset, adds it to the asset base and provides a return on the asset 

I through tariffs over a period of time in a manner similar to other utility assets. 

r Lost Revenue Adjustment - The utility is allowed to recover through tariffs the value of the 

I lost revenues due to the energy savings. 

Additional Financial Incentives -The tariffs may include additional financial incentives to 

I reward utilities for implementing highly cost-effective energy efficiency measures. 

Revenue Caps -The utility is allowed to recover a certain fixed amount of total revenue or 
revenue per customer, regardless of the level of sales. 

Additional discussion of each of these mechanisms is provided below. 

I 
I ' In actuality, the calculation of benefits is more complicated, in part because not all customers are able to 

participate in the energy efficiency programs, and these "non-participants" pay the higher price without 
receiving a lower bill. Nevenheless, even energy efficiency programs that lower the overall costs of the power 

I system are penalized under a price cap plan that is indifferent to energy efficiency. 
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Cost Recovery 

Thes~mdar$J;t~lit-y--Yregulatory process- for^ tariff-determinati~n-in~olves~he-~a1culat~n~of-.tariffs 
taking into account electricity sales, utility expenses, utility assets, and the allowed rate of return 
on utility assets. Energy efficiency (or DSM) programs are likely to affect each of these as they 
may: 

Change the level and pattern of sales; 

Involve expenses beyond normal utility expenses; 

Involve investments in assets beyond normal utility assets. 

As indicated above, the recovery of DSM costs can be accomplished in two ways. One way is to 
treat them as expenses and add them to the other utility expenses during the year they are 
incurred in calculating the tariffs for that year. The other approach treats the costs as an asset and 
adds them to the asset base for the year in calculating the allowed return as part of the tariff 
determination. 

The advantages of the expensing approach to the utility are that it is simple and the cost recovery 
is almost immediate. The advantage of the rate-basing approach is that the utility may be able to 
earn a return on its costs. 

It may also be possible to expense some costs and include others in the asset base. Some 
regulators have developed guidelines for treating some items as assets. The usual guidelines are 
that in order to include them in the asset base, the expense must involve acquisition of equipment 
or products that are owned and controlled by the utility, and have a substantial life span and a 
value in excess of some specified minimum value. 

Lost Revenue Adjustment 

"Lost revenues" refer to the potential value of the sales of energy that did not occur due to the 
DSM program. (Lost revenues are synonymous with lost profits under cost of service regulation. 
Under a revenue cap approach, where utilities are allowed keep excess earnings for some period 
of time, lost revenues may mean lost gross revenues). The lost revenue calculation estimates the 
energy savings (lost sales) and then determines the difference between gross revenue from these 
sales minus the corresponding supply cost savings. This net amount is then recovered through a 
tariff adjustment. The adjustment is generally applied to the customer class in whish the energy 
savings take place. The tariff adjustment is applied to all customers in the class. 

Additional Financial Incentives 

Additional incentives may be offered by the regulators to utilities for implementing cost- 
effective DSM measures. These may include an incentive rate of return for DSM assets in the 
asset base (higher return than other issets), "shared benefits" (where a portion of the benefits 
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resulting from the program are assigned to the utility and recovered through tariffs), or other 
methods. 

Revenue Caps 

Revenue caps2 are based on the same general approach as price caps, but focus on allowed 
revenues rather than allowed prices. The regulatory commission begins by setting an allowed 
level of revenues based on actual costs for a test year. Over time, the allowed level of revenues 
can be adjusted to account for inflation and productivity, similar to price cap mechanisms. The 
fundamental difference between revenue caps and price caps is that the allowed level of revenues 
may change to reflect changes to sales levels. If revenues collected deviate significantly from 
those allowed, the difference will be returned to, or recovered from, customers through periodic 
 adjustment^.^ 

Because of the reconciliation process, revenue caps remove the financial disincentives to energy 
efficiency. If the utility reduces its sales through efficiency programs, its revenues are not 
reduced as well. In other words, there are no lost revenues from successful DSM programs. 
Conversely, if a utility increases its sales through load building, then it is not able to keep the 
extra revenues and related profits. In this way, revenue caps ensure that energy and load 
promotion programs are revenue neutral, and therefore profit neutral. 

Revenue caps can be designed in a number of ways, and each will provide different incentives 
and signals to the utility. The primary difference between the types of revenue caps lies in how 
the allowed revenues are determined. For example, a "total revenue" cap could be used to set 
allowed revenues at a level sufficient to cover costs in the first year, and then the allowed 
revenues could be adjusted in later years to account for inflation and productivity improvements. 
However, this approach does not account for the fact that a utility's costs can vary with the 
number of its customers. It is important for a utility to recover additional revenue when new 
customers are added to the system, and conversely, less revenue when customers are removed 
from the system. 

To address the issue of customer shifts, a "revenue-per-customer" mechanism can be used, 
whereby the allowed revenues are adjusted over time, based on the actual number of customers 
on the system. In other words, the utility is allowed to earn a fixed level of revenues for each 
customer on the system. 

However, there are some drawbacks to the total revenue cap or the revenue-per-customer 
approach. A primary concern is that they can shift certain risks from the utility to the customers. 

Much of the following discussion of revenue caps is adapted from the paper "Performance-Based Regulation 
in a Restructured Elecmc Industry," prepared for the U.S. National Association of Regulato~y Utility 
Commissioners in 1997. 
3~ecause of this reconciliation process, revenue "caps" are actually revenue "targets." Reconciliation ensures 
that a desired level of revenues is achieved, rather than a level that can be anywhere below a set ceiling. 
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Under traditional ratemaking (and price caps) if electricity sales decline due to weather or 
economic cycles, the utility bears the burden in terms of lower revenues. Similarly, if sales 
increaseIr~atherarth-e-ec~n~my;thentility-benefitsfrm~nah.e~~ 
However, under a total revenue or a revenue-per-customer target the utility would still recover 
the allowed revenues through the reconciliation process. Hence, customers would bear the risks 
of sales swings that have traditionally been born by utilities. 

These concerns can be reduced through further adjustments, but these do add to the complexity 
of the necessary calculations. 

2.4. Other Regulatory Mechanisms 

Other regulatory mechanisms that may be used to encourage utilities to implement and finance 
DSM programs include licensing requirements, energy efficiency standards of performance, and 
metering and billing standards 

Licensing 

One of the most important responsibilities for new regulatory commissions, including the 
GNERC, involves the issuing of licenses. This responsibility arises both at the beginning of 
regulation and at the time ofprivatization of a regulated entity. Because the licenses are-likely to 
be regarded as a type of contract between the regulated entities (and their investors) and the 
government, they should provide a general indication of the expectation of the government in all 
areas of importance, including investment in energy efficiency. 

The GNERC may specify in the terms and conditions of the license that the implementation of 
cost-effective energy efficiency (including public education) is among the licensee's obligations 
and that the costs of meeting this obligation will be recovered through the tariffs. 

Energy Efficiency Standards of Performance 

In general, all licensees are required to meet certain standards of performance related to 
reliability, safety, customer service, etc. It is possible to specify similar standards of performance 
for energy efficiency. For example, in the U.K. the regulator has required all distribution utilities 
to meet certain Energy Efficiency Standards of Performance (EESOP). These have resulted in 
the implementation of a range of successful energy efficiency programs. 

Metering and collections 

All of the utilities in Georgia should undertake major programs to upgrade metering and 
collections. These programs are important to energy efficiency in at least two ways. One is self- 
evident (i.e., that collecting the costs of energy from customers is essential to reducing wasteful 
consumption). The other significance seems not to be well appreciated at present. It lies in the 
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fact that the metehng and collection programs necessarily provide for a much enhanced level of 
contact between the utility and its customers. In other countries, such times of enhanced contact, 
especially contact including premise visits, have been used as opportunities to initiate energy 
efficiency programs and energy efficiency education. More consideration should be given in 
Georgia as to whether the present metering and collection enhancement programs could not also 
be used as to acquaint customers with basic and cost-effective energy saving opportunities. 

3. FINANCING ENERGY EFFICIENCY FROM ENERGY COST SAVINGS 

3.1. Introduction 

Cost-effective energy savings programs can provide a good business opportunity for private 
sector organizations to increase revenues and profits and earn an adequate return on their 
investment. Such private sector parties may include equipment manufacturers and suppliers, 
design, engineering and construction firms, contractors and installers, private financial 
institutions, etc. In recent years, another type of organization has entered the energy efficiency 
market to develop, implement and finance projects. This is the Energy Service Company 
(ESCO). While there are no domestic or international ESCOs currently operating in Georgia, it is 
likely that with increased emphasis on energy efficiency and the passage of the proposed 
Georgian Energy Efficiency Law, new ESCOs will enter the energy efficiency market and offer 
services to implement and finance projects. 

This section provides an overview of the concept of ESCOs and their potential applicability in 
Georgia. 

3.2. What is an Energy Service Company? 

An ESCO is an organization that provides a wide range of services related to the implementation of 
energy-efficient products, technologies, and equipment to owners of industrial, commercial, 
institutional, agricultural, andor domestic facilities. The services provided generally include the 
financing of the energy efficiency options so that the facility owner has to put up little or no capital. 
The compensation for the ESCO's services is paid by the facility owner from the monetary savings 
resulting from the reduced energy consumption. In most cases, the compensation is based on 
demonstrated performance, in terms of energy efficiency improvement or some other measure of 
performance. 

The range of services offered by a typical ESCO include the following: 

. ~ 

Prellmnary reas lb l l l tyys l s ;  - . . . ~ .  ...~... 

Detailed audits of facilities; 

Design of energy-efficiency options; 

Engineering; 
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8 Construction management; 

Installation services.: 

Financing; 

8 Operation; 

Maintenance; 

Performance monitoring, 

ESCOs generally use the concept of performance contracting for implementing projects. 

Performance Contracting 

Performance contracting is defined by the following key attributes: 

Performance contracting offers turnkey services, including feasibility analysis, design, 
engineering, construction management, installation, operation, maintenance, and financing; 

Performance contractors offer 100% financing, using "shared savings" contracts or various 
types of leasing options, under which customers pay for energy services from the actual 
energy savings; 

Performance contractors are compensated based on measured results; 

8 Most of the technical, financial, and operational risks are borne by the performance 
contractor. 

A Typical Performance Contracting Proiect 

A typical performance contracting project is initiated by meeting with a building or facility owner or 
manager ("client"). The concepts of performance contracting and ESCOs are explained, and a 
request is made to the owner to allow a preliminary walk-through audit of the facility, generally on 
the same day or soon thereafter. If the energy auditor is very experienced, the walk-through can 
provide a good indication of technical feasibility. Of equal importance, the walk-through audit 
focuses the attention of the client on the process and potential benefits of procuring energy services 
from an ESCO. 

As soon as possible, historical energy consumption data for the facility is obtained, and combined 
with data from the initial walk-through to determine if sufficient energy savings potential exists to 
warrant -- a recommendation to proceed with an analysis of project feasibility. 

The next step in the sequence is to make sure the client is fully aware of his responsibilities under a 
shared savings contract, and to confirm the expectation by all parties that if one or more sufficiently 
attractive projects exist, a contract will be negotiated in good faith. 
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ESCOs typically ask the owner to sign a non-binding letter of intent which states that should the 
detailed study confirm the existence of cost-effective projects, the owner will enter into a shared 
savings contract (or provide his own financing) and proceed with the project. In the event the owner 
does not want to move forward following submission of the detailed study, his only obligation is to 
pay for the study. 

The next step is the detailed energy audit or feasibility study that identifies the specific efficiency 
measures to be implemented and the resulting energy and monetary savings. The ESCO then 
negotiates a contract with the client for the implementation and financing of the project. The ESCO 
will generally prepare a financing plan and obtain project financing from a financial institution or an 
investor. Project construction is initiated upon the financial closing. The ESCO may also assume 
operation and maintenance responsibilities upon project completion. 

Benefits Of ESCOs and Performance Contracting 

The use of performance contracting can be very effective in that benefits are created for customers, 
utilities, market intermediaries, and society, as summarized below. 

Benejits to customers (facility owners): 

The facility owners pay only for demonstrated results. 

The facility's energy bills are reduced with little or no capital required from the owner. 

The facility owner has little or no risk. 

Energy efficiency implementation can lead to improved comfort, convenience, and 
productivity. 

The nature of the performance contract requires attention to monitoring of the efficient 
equipment, leading to better sustainability of the energy savings. 

Benejits to utilities: 

Performance contracting can lead to more rapid implementation of energy efficiency 
programs, thereby reducing the utility's capital requirements. 

8 If ESCOs and utilities cooperate in defining the best possible energy efficiency options, this 
can contribute towards least-cost development of energy resources. 

8 ESCOs working in cooperation with utilities can improve customer service and customer 
relations. 

Benefis to market intermediaries (manufacturers, suppliers, dealers, etc.): 
. - -- -- 

8 ESCOs can be an important market channel for the sale of energy eff-ucts and- 
services. 

8 Market intermediaries can conceivably obtain higher returns by participating in the ESCO 
projects as partners. 
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Improved cooperation can be achieved with utilities and facility owners. 

Benefits to society: 

Lower energy cost; 

Higher productivity; 

Comfort or convenience; 

Reduced pollution; 

Reduced capital needs; 

Reduced foreign exchange requirements; 

Meeting greenhouse gas reduction goals most cost-effectively. 

Energy Service Companies in Georgia - Opportunities and Challenges 

ESCOs may have an important role to play in the future energy efficiency market in Georgia. The 
potential for energy efficiency improvement is very large due to the inherent inefficiencies from the 
former Soviet economic system, and energy efficiency has been recognized as an important national 
priority. 

The following conditions are likely to help the development of ESCOs in Georgia: 

Georgia has made a commitment to transitioning to a market-based economy and economic 
reforms are underway in all sectors; 

The Government of Georgia is planning to pass a new Energy Efficiency Law that is likely to 
spur the market for energy efficiency; 

The Law may lead to the development of regulatory rules and procedures that will require the 
distribution utilities to actively develop and implement energy efficiency projects; 

The energy prices in Georgia are increasing to world price levels, makng energy efficiency 
economically more attractive, although non-payment continues to plague the sector; 

The utilities in Georgia lack the capabilities, skills and experience to implement energy 
efficiency programs; 

The large energy consumers in Georgia will need assistance in identifying and developing 
energy efficiency projects; 

Georgia ~~~ . ~~ has many skilled technicians and installers who are either already qualified or can be A,.~~ ~ 

easily trained to install various energy efficiency options; 

The current efforts sponsored by USAID will implement over 40 energy efficiency 
demonstration projects with participation from local contractors and installers. 

Hagler Bailly 



The following represent significant barriers and challenges to the establishment of a viable 
ESCO industry in Georgia: 

As mentioned above, widespread non-payment distorts the consumer economics supporting 
energy efficiency; 

The ESCO concept is very new to Georgia and there is little or no relevant experience on the 
part of either the energy service providers or the customers; 

The cost of capital in the local market is very high; 

There is limited availability of capital to finance energy efficiency projects; 

The creditworthiness of most large customers is questionable, making it difficult to 
implement and finance ESCO projects; 

There is limited information in the Georgian market on the opportunities for energy 
efficiency; 

Local financial institutions lack the knowledge and understanding of project financing for 
energy efficiency projects. 

Policv Options for Promoting an ESCO Industry in Georgia 

The Government of Georgia and the GNERC can adopt a number of policy and regulatory 
initiatives that will encourage the development of a local ESCO industry. Examples of specific 
options are provided below: 

Training and Capacity Building 

A series of training courses on the technical, financial and operational aspects of ESCOs would be 
useful. Examples of training courses that could be supported by USAID and other donor agencies 
include: 

Overview of ESCOs (1 to 2 day training course); 

Establishing and Operating an Energy Service Company (5 day training course); 

Business Opportunities in Implementing Energy Efficiency Projects (5 day training course); 

Economic and Financial Assessment of Energy Efficiency Projects (3 week training course). 

Information and Education for Customers and Financial Institutions 

Large energy users need to be educated on the concept and benefits of ESCOs. Since it is difficult to 
get the time of senior management of such organizations, the preferred option is to conduct a series 
of workshops or seminars (half-day maximum) with industry groups. Such workshops and seminars 
would focus on informing energy users on the need for energy efficiency, the opportunities offered 
by ESCOs, the concepts of ESCOs and performance contracting, and how to work with an ESCO. 
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In the same manner, financial institutions need to be informed and educated on the ESCO concept. 
The preferred approach is to conduct a series of "roundtables" with senior executives of financial 
institutions to inform them of the benefits of ESCOs, the potential roles of financial institutions in 
ESCO projects, and typical project financing structures. 

Study Tours and Trade Missions 

To promote the establishment of ESCOs in Georgia, study tours and trade missions to the U.S. or 
other countries that have successfully implemented ESCOs may be of use. 

Establishment of a "Model ESCO" 

The Government can assist with the establishment of a "model ESCO in Georgia. Such an ESCO 
may be a private sector organization or a public-private partnership. The types of assistance that 
could be provided include: 

Training of staff; 

Provision of equity capital for start-up; 

Technical and financial assistance in conducting audiis and feasibility studies; 

Concessional financing for project implementation; 

Providing opportunities for ESCO projects in government facilities. 

Infrastructure Development 

It is also important to facilitate the development or enhancement of capabilities of organizations that 
will contribute to the market delivery of energy services. Such organizations include energy 
auditors, contractors, installers, design and engineering firms, construction management forms, etc. 
These organizations will work with ESCOs to deliver energy efficiency services. Examples of 
suggested activities include: 

Development of training courses for energy auditors; 

Certification of energy auditors; 

Training courses on business opportunities in energy efficiency projects; 

Development and dissemination on information on energy efficient technologies, products, 
and equipment. 

At present, the Georgian Chapter ofthe Association of Energy Engineers offers onevehicle 
already in place for providing some of these infrastructure development activities. 

Tariff Refonn 
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For ESCOs to succeed in the market, it is necessary that they can realize the full value of the energy 
savings. If tariffs do not reflect true energy costs, the economics of ESCO projects will be less 
attractive. The GNERC therefore should continue its effort to move tariffs to increasingly reflect the 
full costs of supplying energy. 

Financing 

As recommended elsewhere in this report, consideration should be given to establishing an 
Energy Efficiency Fund that will provide financing for energy efficiency projects. 
Additional discussion of such a fund is provided in the next section. 

Development of Standard ESCO Contracts and Agreements 

Technical assistance providers could develop a set of Georgia-specific contracts and agreements for 
ESCO and performance contracting projects. There are many examples of such contracts available 
from other countries. These need to be adapted to the local conditions in Georgia. 

Energy Eficiency Programs by Distribution Utilities 

The GNERC can establish a framework for the implementation of energy efficiency projects by 
distribution utilities using the concepts and principles of demand-side management. The - 
requirements of DSM programs by U.S. regulators led the utiIities in the U.S. to seek assistance 
from ESCOs in project implementation, and contributed significantly to the rapid development of 
the ESCO industry. 

4. ESTABLISHMENT OF A REVOLVING FUND FOR ENERGY EFFICIENCY 

4.1. The Need for a Revolving Fund 

The current situation in Georgia, as in the other NIS countries, makes it nearly impossible to 
finance energy efficiency projects using mechanisms normally employed in other areas of the 
world. The poor economic situation, together with inadequate financial institutions and lack of 
capital, creates a situation whereby energy efficiency projects cannot be successfully 
implemented. Funding that is available for creditworthy consumers, is extremely expensive (i.e., 
interest rates in excess of 40%). 

Therefore, to facilitate the implementation of energy efficiency projects, there is a need for an 
alternative financing mechanism. The proposed Georgian Energy Efficiency Law includes the 
establishment of a Revolving Fund for Energy Efficiency (Fund). The overall purpose of the 
Fund is to provide the capital needed for cost-effective energy efficiency projects in facilities 

- -- -..- 
where normal funding is difficUFif not possibETh~Fu~~Wb~1&proviCtearange-offimn~& 
mechanisms to facilitate the development and financing of energy efficiency projects. Most of 
the Funds would be provided as loans, repayable over the life of the energy efficiency measures 
being implemented. 
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The following sections describe a proposal for how such a Fund may be established and could 
operate. 

4.2. Establishment of the Georgian Energy Efficiency Fund 

The Fund, if established, would be designed to provide financing to qualified energy efficiency 
projects. The initial capital for the Fund can be created by state legislation as part of the 
Georgian Energy Efficiency Law. This capital can also be expanded with contributions from 
international donor organizations, international financial institutions, local private and public 
financial institutions, and other international and domestic investors. The Fund could be 
organized as a non-profit; however, it is worth considering whether it should be a profit-making 
operation managed by a professional fund manager, and will be designed to offer a range of 
financial mechanisms to facilitate the implementation of energy efficiency projects. By being a 
for-profit organization, additional private sources of capital may be attracted to the Fund. 

Purpose and Benefits 

The primary purpose of the Fund is to stimulate the market implementation of cost-effective 
energy efficiency projects. Such projects may improve the efficiency of energy systems, reduce 
dependence on energy imports, improve economic well being, reduce environmental damage, 
and increase productivity. 

The Fund will achieve this objective by: 

Helping finance specific projects through debt or equity financing; 

Contributing to the development of energy efficiency service delivery organizations (such as 
ESCOs); 

Developing and demonstrating model financial transactions; 

Developing typical financing agreements that can be used by the private sector; 

Involving local financial institutions in the transactions to build their interest and capability 
for financing energy efficiency projects. 

Fund Management and Administration 

The overall responsibility for the management and administration of the Fund can be assigned to 
a Board of Directors, comprised of representatives of: 

- -TheSovemment-ofSemgia-, -- - . 

Sponsors contributing to the Fund; 

Large energy users; 

NGOs or professional associations involved in energy efficiency; 
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ESCO industry. 

The Board should select a professional Fund Manager. The Fund Manager should be an 
organization or individual with substantial relevant experience in managing large funds and in 
project financing of energy or related projects. The Fund Manager shall be selected through 
competitive bidding. 

The responsibilities and duties of the Board of Directors include: 

Selection of the Fund Manager; 

Approval of funding mechanisms and the supporting rules, regulations, guidelines and 
criteria; 

Review and approval of individual disbursements exceeding certain pre-specified amounts; 

Preparation of an Annual Report and distribution to all organizations contributing time, talent 
and money. The Report shall include: 

- Board activities. 

- Financial statements. 

- Loans provided. 

- Summary of activities and results. 

The Fund Manager should have access to the following sk~lls and capabilities, either on the staff 
or through subcontracts: 

Financial - A financial expert, an experienced banker, shall be the full-time Director of the 
Fund's day-to-day activities. 

Technical - A  Certified Energy Manager (CEM) shall evaluate the technical merit of 
applications and also be responsible for performing measurement and verification (MBrV) of 
projects as necessary. 

Legal - A lawyer with appropriate experience in project finance, contracts and banking shall 
advise the Fund in its best interest and shall be compensated on an "as needed" basis. 

The responsibilities and duties of the Fund Management team include: 

Development of the financial mechanisms for facilitating the implementation of energy 
eficiency projects; 

-- - 
Development of criteria for financing, including: 

- Interest rates -Interest payments sufficient to cover the Fund's operating 
expenses; 
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- Repayment periods - ~ e ~ a ~ m e n t  of loans structured to extend through the period 
of project's simple payback; 

- Remedies for non-payment of loans; 

- Project size; 

- Loan limits; 

- Other criteria. 

Processing and administration of loans; 

Review and approval of applications for funding below the specified limits; 

Review and recommendations to the Board for approval of applications for funding above 
the specified limits; 

Ensuring adequate M&V of projects; 

Overseeing disbursement of funds for purposes of security; 

Seeking additional capital to grow the Fund. 

Funding Sources 

The Fund may obtain its capital from the following sources: 

Initial capital for the Fund shall result from the passage of the Georgian Energy Efficiency 
Law. 

Additional capital for the Fund may come from grants or loans by multilateral and bilateral 
donor organizations, including the World Bank, EBRD, Global Environment Facility, 
USAID, and others. 

Investments from international financial institutions including the International Finance 
Corporation and private multinational banks. 

Investments from local financial institutions, private organizations and individuals. 

The Fund's capital may be augmented at any time from any source. 

The Fund Manager may seek new sponsors to grow the Fund's capital. 

The Fund may also-be-e~pande~~regionally to finance~ener-gy efficiency-projects-inother-- 
neighboring countries, either unilaterally or in collaboration with similar funds established in 
these countries. 
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T v ~ e s  of Financial Assistance Provided 

The Fund will use a range of financial mechanisms to facilitate the financing of energy 
efficiency projects and the development of a market infrastructure for energy efficiency service 
delivery. The specific financing mechanisms to be employed will be determined by the Fund 
Manager. Examples are provided below: 

Equity investment for ESCOs: 

Start-up capital; 

Development capital, through grants of equity, for the company or for individual projects; 

Concessional investments of equity, again for the company or for individual projects. 

Debt financing or Co-Financing: 

Senior debt; 

Subordinated debt; 

Interest rate subsidies. 

Guarantees: To financial institutions (FIs) supporting and sharing in the credit risk of energy 
efficiency project financings and ESCO debt facilities that the FIs provide with their own 
resources. Guarantees may be of the following types: 

Partial parity guarantees (losses shared in agreed proportions); 

Subordinated recovery guarantees; 

LOSS reserves. 

Equity for Financial Institutions: such as FI reserves leveraged through the fractional reserve 
banking system to support FI debt financing directed to ESCOs and energy efficiency projects. 

Grants or Loans for Feasibility Studies and Detailed Project Reports: Such financing will 
facilitate the project development efforts by energy users or ESCOs. 

Oualifications for Project Funding 

The Fund Manager will establish and publish the minimum qualifications for projects to receive 
various types of financial assistance from the Fund. The following minimum qualification 

---..s~te~a&ettl&app~yt~a1.~~~je~~~~~~ing~financi~assistance: .. 

Technically feasible; 

Cost-effective from a societal perspective; 
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Environmentally beneficial; 

Financially sound; 

Having an acceptable level of risk; 

Supported by an energy audit, or a detailed project report prepared by an accredited energy 
auditor. 

Generally, these are projects where the expected economic benefits are greater than the costs of 
the project. That is, the potential projects should be those where the savings in energy usage, 
based upon reduced costs (energy bills or fuel costs), are greater than the costs of implementing 
the energy efficient measure(s). 

5. METHODOLOGY FOR ASSESSMENT OF COST-EFFECTIVENESS OF ENERGY 
EFFICIENCY PROJECTS 

5.1. Energy Efficiency Project Impacts 

Given that Georgia is preparing to promote more aggressively energy efficiency (as evidenced 
by the Energy Efficiency Law), it is important to develop a cost-effectiveness framework that 
can be used by decision-makers to understand the impacts of energy efficiency initiatives. The 
implementation of energy efficiency projects may lead to a diverse range of impacts on the 
different stakeholders involved. Broadly, these impacts may be categorized as: 

Customer impacts; 

Utility impacts; 

Societal impacts; 

Environmental impacts. 

The above impacts each have different costs and benefits associated with them. Therefore, the 
cost-effectiveness of energy efficiency projects depends not only on the type and magnitude of 
the impacts but also on the perspective of the stakeholder, and needs to be evaluated separately 
for each type of stakeholder. 

While some of the impacts can be evaluated quantitatively in monetary terms, other impacts may 
be intangible and require qualitative analysis. This paper discusses the development of a 
quantitative model to evaluate benefits and costs. It should be noted, however, that the 

- -qualitative6enefttsef~egfa~t-ili~portant~0n~iderati~~~metimes~ma~~h 
the quantitative elements considered herein. 
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5.2. Standardized Methodologies for BenefiWCost Assessment 

The first standardized approach for assessment of benefits and costs from DSM programs was 
developed in the 1980s by the California Public Utilities Commission and California Energy 
Commission, who published the Standard Practice Methodology for BenefitICost Analysis of 
DSM programs4 This methodology permits estimation of the cost-effectiveness of most types of 
DSM and energy services programs, including conservation programs, load management 
programs, and load building programs. This methodology has been adopted in many other 
countries. 

The California methodology uses five standard tests that are called the: 

Utility Cost Test; 

Rate Impact Measure (RIM) Test; 

Participant Test; 

Total Resource Cost (TRC) Test; 

Societal Test. 

These five tests can be used to evaluate various types of DSM programs, including: conservation 
programs (reduction in energy use); peak clipping (reducing system or network peak demand); 
load shifting (moving energy use from one period to a different period); load growth 
(strategically increasing usage of energy to benefit the system); and, fuel switching (substituting 
one end-use fuel, such as electricity, with another fuel such as natural gas). 

However, it should be noted that the California Standard Practice was designed specifically for 
the regulatory structure then existing in the U.S., and needs to be modified for application in 
other types of markets, utility structures, and regulatory environments. 

An adaptation of the California Standard Practice for European utilities was sponsored by the 
European Commission. This effort led to the publication of a methodology and a guidebook for 
how to perform benefitlcost (BIC) analysis of DSM and energy services programs in different 
utility-market  situation^.^ This methodology was designed to be flexible and robust to allow for 
the BIC analysis to take place in different European countries. 

4 The California Standard Practice was described in two manuals, published in 1983 and 1987. The 1987 
- ~ v ~ ~ t i n g o k ~ 1 i ~ ~ & B e f 1 n i t i o n ~ - o f  DSMbenef~sancL~~o~t~s~presented in this 

paper are taken from the 1987 manual: Standard hactice Manual, Economic Analysis of Demand-Side 
Management Programs. California Public Utilities Commission, California Energy Commission, December 
1987, Staff Report P400-87-006. 
SRC International ApS, European BIC Analysis Methodology (EUBC), A Guidebook For B/C Evaluation Of DSM 

And Energy Efficiency Services Programs, February 19%. 
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5.3. Development of the Cost-Effectiveness Assessment Methodology for Georgia 

The methodology described here suggested for application in Georgia represents a modification 
of the California Standard Practice, using the approach of the EU methodology. The Cost- - -. -. 
Effectiveness Assessment Methodology, described below, consists of four tests: 

Customer Test; 

Utility Test; 

TotaI Resource Cost (TRC) Test; 

Societal Test. 

Three of these tests are identical to the California Standard Practice -the Customer Test is the 
same as the Participant Test and the Total Resource Cost and Societal Tests use the same 
formulas. The main difference is that the Utility Test in the approach recommended for Georgia 
is quite different from the California Utility Test. It is more analogous to the Rate Impact 
Measure Test. 

The four tests proposed are described below. 

5.4. Cost-Effectiveness Tests 

Customer Test 

The Customer (Participant) Test compares the cost of installation, use and maintenance of the 
energy efficiency option against the value of the benefit that the option produces over its useful 
life in the customer's energy bill. As this test measures the customer perspective, any incentive 
payments from the utility (or another source, such as the government) and any customer tax 
savings are considered a benefit. 

A weakness of the Customer Test is that it only considers the economic costs and benefits, even 
though the non-quantifiable impacts on participants (such as impacts on comfort, convenience, 
productivity, etc.) may be substantial. 

Utility Test 

The Utility Test compares the cost incurred by the utility for implementing the DSM program 
(including all administrative and incentive costs, as well as any Increased supply costs incurred) 
plus the net changes in revenues experienced by the utility, to the cost savings (avoided supply 

- c o s t w a c e b b y - t h w t i l i t ~ o f e ~ ~ e f i c i m c ~ p t i o n .  These savings include 
all variable operating cost savings (including fuel, labor, and maintenance costs), as well as any 
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I Cost-effectiveness measures may be expressed in terms of either Net Present Value (NPV) or 
benefitlcost ratlo (BCR). Obviously, an energy efficiency option is considered to be cost 
effective if the benefits outweigh the costs. This is equivalent to the NPV being positive or the 

I BCR being greater than 1.0. Formally, the equivalence between NPV and BCR can be expressed 
as: 

NPV = Present value of the benefit stream minus the present value of costs 
1 

BCR = Present value of the benefit stream divided by the present value of costs - 

COSTS 

Energy Eftic~ency Option 
Costs 

Total Utility Program Cost 
+Revenue Loss to the 
Utility 

Total Program Cost 
(Utility & Customer) 

Total Program Cost 
(Utility & Customer) + 
External Costs 

TEST 

CUSTOMER 
(PARTICIPANT) TEST 

UTILlTY TEST 

TOTAL RESOURCE 
COST (TRC) TEST 

SOCIETAL TEST 

I - 

5.6. Other BenefiVCost Measures 

BENEF'ITS 

Reduced Customer Bills + 
Incentives + Customer Tax 
Savings 
Avoided Supply Cost 

Avoided Supply Cost + 
Customer Tax Savings + Third 
Party Incentives 

Avoided Supply Cost + External 
Benefits 

I In addition to these standard cost-effectiveness tests, the suggested methodology involves a 
calculation of several other important parameters, including the following: 

I Net present value of: 
- program costs; 

I - revenue impacts; 
- fuel and capacity impacts; 
- participant costs. 

I . .. .. . -- 
Annual levefized program costs tromth~Iity~ililTRC'peispecti~e:--------------- 

- per kwh saved; 

- per kW saved. 

- 

I - Hagler Ballly 
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Annual rate impact; 

Annual bill impact; 

Life cycle rate impact measure; 

Annual benefits and costs for all five tests. 

5.7. Assessment Methodology and Equations 

Cost-effectiveness tests are evaluated over the life of an energy efficiency project or program. 
Thus, in order to make meaningful comparisons of varying annual cost and benefit revenue 
streams, it is necessary to calculate the present value of each revenue stream. 

Present Value of Program Costs 

The present value of all costs to the utility of implementing the program is defined as; 

T 
1 (PC,)/ (rate)'" 
t =  1 

where, 

T = The planning horizon 

rate = I+ (utility discount rate)/100 

PC, = Setup + development costs, annual fixed costs, one-time variable costs, annual 
variable costs, and any incentive payments by the utility in year t. 

Present Value of Fuel and Capacity Savings 

The present value of the avoided capacity and energy (or fuel) costs to the utility is defined as; 

T 
(F, + C,)/ (rate)'.' 

t = l  
where, 

rate = 1+ (utility discount rate)/100 

ct = Annual capacity savings 

Present Value of Revenue Losses 

Hagler Bailly 



REGULATED TARIFF, SAVINGS AND OTHER APPROACHES TO PROMOTE ENERGY EFFICIENCY IN GEORGIA + 25 

I The present value of the lost revenue to the utility (as a result of the decreased sales due to the 
energy efficient option), is defined as: 

where, 

I rate = 1+ (utility discount rate)/100 

I Rt = Lost revenue in year t 

Present Value of Participant Costs 

I The present value of the cost of the energy efficiency option to the customer (Gross participant 
costs including free- rider^)^ is defined as: 

I T 2 P, /(rate)"' 

I 
t =  1 

where, 

rate = 1+ (utility discount rate)/100 

PI = Capital, installation, and maintenance costs for all participants (gross) 

I Life Cycle Levelized Cost 

The levelized life cycle costs are computed for the utility and total resource perspectives and are 

I measured in base year currency levels. The formulas are: 

T 
2 C (ES, )/(rate)'-' = (Present Value of Costs) 
t =  1 

where, 

I C = the average (levelized) cost of the program over time per kwh of energy saved 

-I ES, = Energy savings in year t 
- -. - - 

- 
Free riders are defined as those customers who take advantage of any utility offered incentives or rebates, but 

I would have implemented the DSM measure in any case (even in the absence of the DSM program). 
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Note that the cost (C) is not dependent on time (T) due to the levelization, so it can be placed 
outside the summation; 

T 
C C (ES, )/(rate)'-' = (Present Value of Program Costs) 
t =  1 

Therefore, C can be defined by the following equation: 

C = (Present Value of Promam Costs) 

T 
C (ESJ/ (rate)'.' 
t = l  

The components of the equation depend on the perspective of the test: 

For the Utility Costs: 

rate = 1+ (utility discount rate)/100 

The present value of program costs is as defined earlier. 

For the Total Resource Test: 

rate = I+ (TRC discount rate)/100 

The Present Value of program costs equals the present value of utility program costs (less 
incentives), net participant costs, and lost value of service using the TRC discount rate. 

Levelized Capital Costs 

This computation is precisely analogous to the levelized life cycle costs, but annual kW demand 
reduction is substituted for energy savings. 

Thus, the cost C is defined by the following equation: 

C = (Present Value of Prorrram Costs) 

I where, DS, = Demand savings in year t - 

Rate Impact 
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The annual rate impact test is computed forkach year of the program. It is the net cost to the 
utility in each year distributed over the kwh sales. A positive rate impact implies an increase in 
average rates (tariffs). The rate impact is defined as: 

where, 

RR, = Revenue requirements (per MWh) in year t 

PC, =Program cost to the utility in year t 

Act =Fuel and capacity savings in year t 

ES, =Energy savings (MWh) in year t 

SL, = Sales (MWh) to customers in year t 

Average Bill Impact 

This is analogous to the rate impact calculation, but this measures the overall effect on the 
customer's bill. This is the average impact, meaning that both participants and non-participants 
are considered. The average bill impact may decrease, even if rates are higher, because energy 
use is lower for the program participants. 

Average bill impact (per customer per year) is defined as; 

PC& -. 

NCt 
where, 

PC, =Program cost to the utility in year t 

AC, = Fuel and capacity savings in year t 

NC, = Number of customers in year t 

Life Cycle Rate Impact Measure 

This is a one-time change in rates (per kwh) necessary for the utility to recover the entire net 
--cost ofthe-pragmnApmit&~ateimp_act implies an increase in-rates. The derivation is 

analogous to that for the levelized life cycle costs, and is defined as; 

C = Present Value of (PC, + R u d  using the RIM discount rate 

T 
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where, 

rate = 1+ (customer discount rate)1100 

PC, = All program cost to the utility (including incentive payments) in year t 

RL, =Lost revenue to the utility in year t 

Act=  Fuel and capacity savings in year t 

SL, =Total sales to customers in year t before program 

5.8. Cost-Effectiveness Components for Different DSM Programs 

The components of the benefit and cost revenue stream are different depending on the 
perspective of the analyst and the type of DSM measure being evaluated. 

The following tables describe the individual benefit and cost components of each of the cost- 
effectiveness tests for different types of programs. 
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ELECTRIC EFFICIENCY, PEAK CLIPPING, AND LOAD SHIFTING 

Utility incentive payments 1 Reduced value of electric service (gross) I 

. . .. : , .  . , . :  . . ,  . . . . . .  BENEFITS, :- :: . . . - . ~ . . . 

Incentives paid by others I Participant cost of program (gross) I 

. .. ..;.;..::.;::.. . . , COSTS ; : :. . :  . . '. 

Reduced electricity bills (gross) 

Bill tax savings (gross) 

CUSTOMER TEST 

(if participant cost is negative, it is considered a 
positive benefit) 

Loan payments 

UTILITY TEST 

Reduced electricity supply costs (net) 

Loan payments 

Incentives paid by others I Participant cost of program (net) I 

Reduced revenue from electricity sales (net) 

Total utility cost of program 

Reduced electricity supply costs (net) 

Bill tax savings (net) 

TOTAL RESOURCE COST TEST 

Utility cost of program (less incentives) 

(if participant cost is negative, it is considered a 
positive benefit) I 
Reduced value of electricity service (net) I 

I I 

SOCIETAL TEST 1 

External benefits of reduced electricity 
generation 

I 

I Participant cost of program (net) 

Reduced electricity supply costs (net) 

I (if participant cost is negative, it is considered 
a positive benefit) I 

Utility cost of program (less incentives) 1 

FUEL SWITCHING, ELECTRIC TO GAS 

- -- I 

I Hagler Bailly 

I ReducedGGG3 electnclty servlce (net) 

1 



. , :*. .: :,., ; ~ ~ ~ ~ ~ ~ ~ , ; , . , : i ' ~ , , , , .  ;'.,,'.(:." . 
. . .  . : - ., . . 

I Incentives paid by others 

,-:! ';;.'.?>. :.-:.?, , '  . COSTS . 
. . 

' . ' ~.'.':'<'.:?~:~~-.i': . .  ';: 

. .. 

Utility incentive payments 

Increased value of gas service (gross) 

Reduced electricity bills (gross) 

Electric bill tax savings (gross) 

CUSTOMER TEST 

Reduced value of electricity service (gross) 

Participant cost of program (gross) I 
I 

(if participant cost is negative, it is considered a 
positive benefit) 

Increased gas bills (gross) 

Gas bill tax increase (gross) 

Total loan payments 

UTILITY TEST 

1. Electric Perspective I 
Electric utility portion of loan payments I Electric utility portion of total program costs I 
Reduce electricity supply costs (net) 

I I 2. Gas Perspective I 

Reduced revenue from electricity sales (net) 

Increased revenue from gas sales (net) Gas utility portion of total program costs I 

I 

( Gas utility portion of loan payments ( Increased gas supply costs (net) 
I I 3. Combined Perspective I 

( Reduce electricity supply costs (net) 

Increased revenue from gas salesbet) 

I Total utility cost of program 

Increased gas supply costs (net) I 

Hagler Bailly 
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TOTAL RESOURCE COST TEST 

Incentives paid by others 

Increased value of gas service (net) 

Reduced electricity supply costs (net) 

Electric bill tax savings (net) 

Utility cost of program (less incentives) 

Increased gas supply costs (net) 

Reduced value of electricity service (net) 

Participant cost of program (net) 

(if participant cost is negative, it is considered a 
positive benefit) 

Gas bill tax increase (net) 

SOCIETAL TEST 

Increased value of gas service (net) 

Reduced electricity supply costs (net) 

External benefits of reduced electricity 
generation 

Utility cost of program (less incentives) 

Increased gas supply costs (net) 

Reduced value of electricity service (net) 

Participant cost of program (net) 

(if participant cost is negative, it is considered 
a positive benefit) 

Extemal costs of increased gas supply 



FUEL SWITCHING, GAS TO ELECTRIC 

BENEFITS 

Incentives paid by others 

, . . ! .. i -. . . , COSTS .. . . ,  

Utility incentive payments 

Increased value of electricity service (gross) 

Reduced gas bills (gross) 

Gas bill tax savings (gross) 

CUSTOMER TEST 

Reduced value of gas service (gross) 

Participant cost of program (gross) I 
I 

(if participant cost is negative, it is considered a 
positive benefit) 

Increased electric bills (gross) 

Electric bill tax increase (gross) 

I Total loan payments I 
UTILITY TEST 

1. Electric Perspective 

Electric utility portion of loan payments 

Increased revenue for electricity sales (net) 

Electric utility portion of total program costs I 
Increased electricity supply costs (net) 

I 

2. Gas Perspective I 
I 

Gas utility portion of loan payments 

Reduce gas supply costs (net) 

I 
3. Combined Perspective I 

Gas utility portion of total program costs I 

Reduced gas supply costs (net) I Total utility cost of program I 
Increased revenue from electricity sales(net) Increased electricity supply costs (net) 
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TOTAL RESOURCE COST TEST 

Incentives paid by others 

Increased value of electricity service (net) 

Reduced gas supply costs (net) 

Gas bill tax savings (net) 

Utility cost of program (less incentives) 

Increased electricity supply costs (net) 

Reduced value of gas service (net) 

Participant cost of program (net) 

(if participant cost is negative, it is considered a 
positive benefit) 

Electric bill tax increase (net) 

SOCIETAL TEST 

Increased value of electric service (net) 

Reduced gas supply costs (net) 

External benefits of reduced gas supply 

Utility cost of program (less incentives) 

Increased electric supply costs (net) 

Reduced value of gas service (net) 

Paaicipant cost of program (net) 

(if participant cost is negative, it is considered 
a positive benefit) 

External costs of increased electricity 
generation 
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ELECTRIC AND GAS EFFICIENCY IMPROVEMENT 

Utility incentive payments 

Incentives paid by others 

Increased value of gas service (gross) 

Reduced electricity bills (gross) 

Electric bill tax savings (gross) 

. . .. , ".. . . . BENEmTS : , ,  : . , : . - . .. . 
, , 

1 Participant cost of program (gross) I 

. ' . , . ,' . : ,.... , . COSTS ; ,  ,:' '.:.; : ' . .  . . . . ,. . .  
, . . .  

(if participant cost is negative, it is considered a 
positive benefit) 

CUSTOMER TEST 

Increased gas bills (gross) 

Increased value of electric service (gross) I 
Gas bill tax savings (gross) 

UTILITY TEST 

1. Electric Perspective 

Electric utility portion of loan payments I Electric utility portion of total program costs 

Reduced electricity supply costs (net) 

I 
2. Gas Perspective 

Reduced revenue from electricity sales (net) 

Gas utility portion of loan payments 1 Reduced revenue from gas sales (net) 

Reduce gas supply costs (net) 

I 
3. Combined Perspective 

Gas utility portion of total program costs 

Reduced electricity supply costs (net) I Total utility cost of program 

I Reduced gas supply costs (net) I Reduced revenue from gas sales (net) I 

Hagler Bailly 

Total loan payments Reduced revenue from electricity sales (net) 



REGULATED TARIFF, SAVINGS AND OTHER APPROACHES TO PROMOTE ENERGY EFFICIENCY IN GEORGIA 35 

Hagler Bailly 

ELECTRIC AND GAS EFFICIENCY IMPROVEMENT (Continued) 

TOTAL RESOURCE COST TEST 

Incentives paid by others 

Reduced gas supply costs (net) 

Reduced electricity supply costs (net) 

Gas bill tax savings (net) 

Electric bill tax savings (net) 

Utility cost of program (less incentives) 

Reduced value of electricity service (net) 

Reduced value of gas service (net) 

Participant cost of program (net) 

(if participant cost is negative, it is considered a 
positive benefit) 

SOCIETAL TEST 

Reduced electricity supply costs (net) 

Reduced gas supply costs (net) 

External benefits of reduced gas supply 

External benefits of reduced electricity 
generation 

Utility cost of program (less incentives) 

Reduced value of electricity service (net) 

Reduced value of gas service (net) 

Participant cost of program (net) 

(if participant cost is negative, it is considered 
a positive benefit) 



6. CONCLUSIONS AND RECOMMENDATIONS 

This report has identified and reviewed options for developing financing mechanisms, using the 
regulatory and legislative authority established in the Georgian Law on Electricity and Natural 
Gas, to facilitate the implementation of energy efficiency projects in Georgia. The major 
conclusions and recommendations are summarized below. 

6.1. Financing Energy Efficiency through Regulated Rates 

The policies and procedures adopted by the GOG and the GNERC can provide the financial 
mechanisms for distribution companies to initiate a wide range of energy efficiency activities. 
Supportive regulatory policies can enhance the implementation of energy efficiency options. 
Regulatory policies designed without attention to their impact on energy efficiency can have the 
opposite effect. 

It is recommended that: 

The GNERC should consider adopting a set of tan~mecharrisms that will reduce or eliminate 
disincentives and provide incentives for implementation of energy efjciency projects by 
distribution utilities. Specifically, the GNERC should implement mechanisms for cost recovery 
and lost revenue adjustment, and consider additional financial incentives such as incentive rate of 
return for energy efficiency assets in the asset base (higher return than other assets), or "shared 
benefits" (where a portion of the benefits created by energy efficiency are assigned to the utility 
and recovered through tariffs). 

GNERC should consider requiring, as a part ofthe licensing terms and conditions, that 
distribution utilities shall implement cost-effective energy ejficiency (including public education) 
programs and that they meet energy enciency standards of peiformance. The costs of meeting 
these obligations should be recovered by the utilities through the tariffs. 

All of the utilities in Georgia should be required to undertake major programs to upgrade 
metering and collections. These programs will allow the utilities to provide customers 
information on cost-savings opportunities and to reduce wasteful consumption. 

6.2. Financing Energy Efficiency from Energy Cost Savings 

ESCOs can provide a useful mechanism for implementing cost-effective energy savings 
programs. While it is possible that, with increased emphasis on energy efficiency and the passage 
A - 
of the proposed ~eorg ian  Energy Efficiency Bill, ~ ~ G E S C O ~  will &ter the energy efficiency - 

market in Georgia, it is recommended that the GOGXdiheGNER-C adopt the f6Ilowing policy 
and regulatory initiatives to facilitate the development of a viable ESCO industry. 
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Training and Capacity Building - sponsor a series of training courses on the technical, 
financial and operational aspects of ESCOs. 

Information and Education for Customers and Financial Institutions - Large energy users 
and financial institutions need to be educated on the concept and benefits of ESCOs, through 
a series of workshops or seminars with selected target groups. 

Study Tours and Trade Missions -To promote the establishment of ESCOs, study tours and 
trade missions to the U.S. or other countries that have successfully implemented ESCOs may 
be useful. 

TariffReform - For ESCOs to succeed in themarket, the GNERC should continue its tariff 
reform efforts to ensure that tariffs increasingly reflect the full cost of supply. 

Financing -The GOG should consider establishing an Energy Efficiency Fund that provides 
financing for energy efficiency projects and facilitates the role of ESCOs. 

Standard ESCO Contracts and Agreements - Technical assistance can be used to develop 
Georgia-specific contracts and agreements for ESCO and performance contracting projects. 

6.3. Establishment of a Revolving Fund for Energy Efficiency 

The weak economic situation in Georgia, together with inadequate financial institutions and lack 
of capital, creates difficulties in financing energy efficiency projects. It is recommended that the 
GOG consider establishing a revolvingjiind to provide the capital needed for stimulating the 
implementation of cost-effective energy efjiciency projects. This Fund should be created by 
legislation as part of the Georgian Energy Efficiency Law, and could be expanded with 
contributions from international donor organizations, international financial institutions, local 
private and public financial institutions, and other international and domestic investors. 

The primary objectives of the Fund would include: 

Helping finance specific projects through debt or equity financing; 

Contributing to the development of energy efficiency service delivery organizations (such as 
ESCOs); 

Developing typical financing agreements that can be used by the private sector; 

Involving local financial institutions in the transactions to build their interest and capability 
for financing energy efficiency projects. 

The Fund could use a range of financial mechanisms including equity investment in ESCOs, debt 
financing or co-financing, loan guarantees, equ~ty-for t i n a n c i ~ n ~ ~ i s , - a ~ ~ m  - .  

for feasibility studies and detailed project reports. 
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1 6.4. Methodology for Assessment of Cost-Effectiveness of Energy Efficiency Projects 

I The implementation of energy efficiency projects may lead to a diverse range of impacts on the 
different stakeholders involved (customers, utilities, society and environment). These impacts 
each have different costs and benefits associated with them. The cost-effectiveness of energy 

I efficiency projects depends on not only the type and magnitude of the impacts but also on the 
perspective of the stakeholder, and need to be evaluated separately for each type of stakeholder. 

It is recommended that the GNERC should establish a methodology for purposes of 
understanding the cost-effectiveness and financial impact of energy ejjiciency promotional 
activities. 

The methodology is recommended to include the following four cost-effectiveness tests: 

Customer Test; 

Utility Test; 

Total Resource Cost (TRC) Test; 

Societal Test. 

In addition to these standard cost-effectiveness tests, the methodology should include calculation 
of several other important cost-effectiveness parameters, including: 

Net present value of program costs, revenue impacts, fuel and capacity impacts, and 
participant costs; 

Annual levelized program costs from the utility andTRC perspective per kwh saved and per 
kW saved; 

Annual rate and bill impact; 

Life cycle rate impact measure; 

Annual benefits and costs for all five tests. 

These recommendations, if implemented, would lay the groundwork for the promotion of energy 
efficiency in Georgia. The regulatory related mechanisms would create a regulatory framework 
that would eliminate the disincentives for utility pursuit of energy efficiency; it would also 
improve the customer and system economics thus permitting energy efficiency to better compete 
with traditional energy supply. Promoting the energy service company concept provides a way to 
spur the private sector, rather than government, to actively assume a lead role in designing and 

~--imp~emmti~ie~~ynteas~~esl~itk~epFi-~atese~to~~~I\cementinanarket. the 
promotion of energy service companies can be expected to create new, market-driven ways of 
achieving energy efficiency at cost-effective, competitively driven prices. The development of an 
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energy efficiency revolving fund, when properly structured and focused, can be an effective way 
to overcome the difficulties associated with lack of financing and other market b a n i e r ~ . ~  Finally, 
it is important to understand the economic cost-effectiveness of energy efficiency to prevent 
uneconomic expenditures; although energy efficiency is a worthy goal, it is achieved at a cost 
and thus it is important to accurately assess its cost and benefits. The series of tests described in 
this report are designed to provide the kind of information necessary to ensure that the promotion 
of energy efficiency is done cost-effectively. 

1 'It should be noted that the success of revolving funds has been mixed. Hungary, using German Coal Aid 
funds, implemented a highly successful program. A similar fund in Pakistan was unsuccessful, due to the 

I fund's inability to deal with various market barriers to energy efficiency. 
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