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ABSTRACT

Ener gy consunption patterns are shaped by the behaviour of a I arge nunber of
actors, each of whom has to make many decisions relating to energy-using
activities. Thus, the inplenentation of energy-efficiency inprovenents involves
actors operating at various |evels. In this paper, the followng actors are
consi dered: energy consumers (individuals, households, firnms, farns, factories,
etc.), end-use-equi prent nmanufacturers and providers, producers and distributors
of energy carriers, actual and potential cogenerators, |ocal/national financial
institutions, governnent/ country, and funding/aid agencies of international and
multil ateral organi zations and of the industrialized countries.

To pronote energy-efficiency inprovenents, action may be required at one or
nmore levels -- from the lowest |evel of the consumer (residential, comercial
industrial, etc.) through the highest |evel of global agencies. But, barriers to
the inplenentation of energy-efficiency inprovenents exist or can arise at all
t hese | evels.

At the level of -energy consuners, the barriers to energy-efficiency
i nprovenents are due to the ignorant, the poor and/or first-cost-sensitive, the
indifferent, the helpless, the uncertain and the inheritors of inefficiency. In
the case of end-use equi pnment manufacturers and providers, barriers arise due to
the efficiency-blind and the operating-costs-blind respectively. The barriers at
the level of energy-carrier producers and distributors are due to the supply-
obsessed, the centralization-biased and the supply-nonopolists. Actual and
potential cogenerators can be cogeneration-blind. Local /national financial
institutions can be supply-biased, unfair and anti-innovation in their attitude
In the case of government or country, barriers arise fromthe governnent/country
that is uninterested, short of skills, wthout adequate training facilities,
wi thout access to hardware and software, and short of capital in an
i nfrastructure-poor country. O her governnental barriers involve the sales-
promoting regul ator, the powerl ess energy-efficiency agency, the cost-blind price-
fixer, the fragnmented decision-makers, the large-is-inpressive syndrome and the
| arge-is-lucrative approach. Finally, at the level of international, nmultilatera
& industrialized country funding/aid agencies, there are barriers due to the
i nefficient-technol ogy exporters, the supply-biased, the anti-innovation attitude,
the l|arge-is-convenient funder, the project-node sponsors and the self-reliance
underm ners (alias the dependence- perpetuators).

Taking up each one of these barriers in turn, the paper discusses specific
nmeasures that can contribute to overcomng the barriers. However, a one-barrier-
one- neasur e approach nust be avoided. Single barriers may in fact involve severa
sub-barriers.

This paper was presented at the Second International Wrkshop on Energy and
G obal dimte Change, Lawence Berkeley Laboratory, Berkeley (California) USA
October 4-6, 1990, and revised subsequently in the light of discussions at the
wor kshop and comments by col | eagues.




Al so, conbinations of neasures are much nore effective in overcomng
barriers. |In particular, those conbinations of neasures are nore successful which
si mul t aneously overcone several barriers.

A frequently inplenmented package consists of a conbination of fisca
i ncentives, price controls, technical R & D, publicity and educational neasures,
and legislation enconpassing public and private sectors and individuals and

organi zati ons. From this point of view, energy service conpanies are also
conbi nati on packages because they are "single-w ndow' agencies for inplenmenting
all conponents of energy-efficiency programes -- providing information, assessing

requi renents, financing, organizing contractors, etc.

Conmbi nation of neasures are al so necessary at the strategic |evel. Least -
cost planning is an exanple of such a conbination. Conprehensive strategies are
also required to inprove the fuel efficiency of vehicles using petrol eum products.

Since many of the barriers result in an inperfect market for efficiency
i nprovenents, price mechanisnms alone will not work and market forces on their own
wi |l not achieve the potential for energy efficiency. There has to be an enphasis
on policy-assisted, market-oriented nmechani snms for pronoting energy efficiency.

The paper enphasizes the inportance of having a grander vision than energy-
efficiency inprovenents. Promoting innovation rather than energy efficiency per
se is likely to be an especially effective way of inproving efficiency (as |ong as
energy is priced correctly). Mnimzing total production cost (and thus
encouragi ng new technology) will often lead to | ower energy use than mninzing
lifecycle energy cost (which could prolong the life of obsolete technology). Such
a stress on innovation necessarily nmeans an enphasis on research and devel opnent.

Thus, the paper discusses the typology of barriers, explores their origin
and suggests neasures that, by thenselves or in conbination with other neasures
will overcone these barriers. Since nost of the barriers dealt with can be found
in the "barriers” literature, any originality in the paper lies in the systematic
organi zation, synoptic view and holistic treatnent. O course, the schene can be
expanded and i nproved. In that sense, this paper is intended to initiate a
conprehensive treatnent of  Dbarriers, their origins and the nmeasures that
contribute to overcom ng them Hopefully, such a treatnment will facilitate the
i npl ementation of energy-efficiency inprovenents involving a wde diversity of
ever - changi ng energy end-uses and consumner preferences.



1 I NTRCDUCT! ON

There is growing appreciation of the role that inprovenents in energy
efficiency can play in bridging the gap between energy supply and demand. At the
same time, there is increasing realization that these inprovements are not
penetrating society as rapidly as their potential would suggest. Attention is
therefore being turned to the factors determning the inplenentation, acceptance
and spread of these inprovenents''.

A few clarifications regarding term nology and scope are in order at this
st age. In this paper, the term "energy-efficiency inprovement” wll be used
synonynously with "conservation". At first sight, this may not appear justified
because a reduction in energy consunption can be brought about, not only by an
i nprovenent in the efficiency of a device or process, (e.g., an increase in the
fuel efficiency of automobiles), but also by changes in the way the device is
utilized, (e.g., car pooling so that the nunber of passengers per car is
i ncreased). VWen the term "inprovenent” is restricted in applicability to a
device or a process, then energy-efficiency inprovenents are a sub-set of
conservati on neasures.

If, however, the inprovenent under discussion is that of the energy system
as a whole or part thereof, then "software" changes in the way devices and
processes are used also conme under the scope of the term "energy-efficiency
i nprovenents” which therefore becomes synonymous with "conservation”. The term
"energy-efficiency inprovenents” is used here in this extended sense to include
any measure that results in the delivery of an energy service with a reduction of
energy consunption. Thus, carrier-substitution or fuel-swtching mneasures that
lead to reductions in energy denmand also beconme exanples of energy-efficiency
i nprovenents so that decentralized and/or renewable sources come wthin the
purview of the term "energy-efficiency inprovenents”. The potential for energy
savi ngs through cogeneration (conbined production of heat and electricity) are an
obvi ous reason why decentralized sources must be considered under the rubric of
energy efficiency.

Further, the term "energy-efficiency inprovements” is not restricted to
"retrofitting”, i.e., inmproving the efficiency of devices and processes already in
pl ace and operation, to conventional technologies and to the residential sector.
It includes an enphasis on energy efficiency in new plant and equipnent, new
technol ogy and to the energy-intensive sub-sectors of industry.

Ener gy consunption patterns are shaped by the behaviour of a I arge nunber of
actors, each of whom has to make nmany decisions relating to major energy-using
activities. Thus, the inplenmentation of energy-efficiency inprovenents involves a
nunber of actors operating at various levels. |In particular, the follow ng actors
are invol ved:

energy consuners (individuals, households, firnms, farnms, factories,
etc.)

end- use-equi prent manuf acturers and providers

producers and distributors of energy carriers

actual and potential cogenerators

| ocal /national financial institutions

governnent or country

funding/aid agencies of international and nultilateral organizations
and of the industrialized countries.



Thus, action may be required at one or nore levels -- fromthe | owest |evel of the
consumer (residential, comercial, industrial, etc.) through the highest |evel of
gl obal agenci es. But, barriers to the inplementation of energy-efficiency
i nprovenents exist or can arise at all these |evels.

An overview of the various barriers, their origins and the neasures that can
contribute to overcoming them is presented in Table 1. However, a note of
war ni ng nust be sounded here. The tabul ar presentation may give the inpression
that the overcoming of barriers is sinply a matter of identifying a specific
barrier and inplenenting the corresponding neasure for overcoming the barrier.
However, reality is far nore conplicated than the tabular schenme nmight suggest.
Firstly, barriers may not conme singly; an actual situation can involve nmany
barriers operating sinultaneously. Secondly, even if there is a single barrier,
the correspondi ng neasure may only be a necessary condition for overcomng it; it
may not be a sufficient condition because other neasures may have to be resorted
to in addition. So, the table nust not lead to a naive one-barrier-one-neasure
appr oach.

After a barrier has been identified, it is a good precaution to ask two
gquestions: (1) is this the only barrier? and (2) is the corresponding neasure a
necessary and sufficient condition to overcone the barrier?

The purpose of this paper is to attenpt a typol ogy of the possible barriers,
to explore the origin of these barriers and to suggest neasures that by thensel ves
or in conbination with other neasures will overcone these barriers. Since nost of

the barriers dealt with can be found in the "barriers” literature, any originality
in the paper lies in the systematic organization, synoptic view and holistic
treat ment. O course, the schenme can be expanded and i nproved. In that sense

this paper is intended to initiate a conprehensive treatnent of barriers, their
origins and the neasures that contribute to overconing them Hopeful ly, such a
treatment will facilitate the inplementation of energy-efficiency inprovenments
involving a wde diversity of ever-changing energy end-uses and consumer
pr ef er ences.

2 ENERGY CONSUMERS

2.1 The lIgnorant: The inplenentation of energy-efficiency inprovenents requires
t he concurrence, support and participation of the ultimte consumer of energy (in
the residential, transport, industrial, agricultural or comercial sectors). In
turn, this involvenent depends upon the consuner knowi ng about the energy
technol ogy, being aware of the efficiency inprovenents that are possible and
understandi ng the costs and benefits of the options. However, many consuners --
not only individuals and househol ds but also enterprises (firms, farms, factories,
etc.) -- are quite ignorant of the possibilities of efficiency inprovenent and
unawar e of the cost-effectiveness of conservation neasures. And, the situation is
aggravated by the fact that the field of energy-efficiency inprovenents is
characterized by very rapid technol ogi cal change.

The obvious way of overcoming this barrier of ignorance is to provide
information in various ways (door-to-door canvassing, leaflets through the mail,
newspapers, nagazines, radio and television). Denonstrations also can play a key
role. And, of course, the training of consuners is a powerful way of educating
themwi th regard to the advantages of efficiency inprovenent. 1In this process, it
is not only the quantity of information that matters; the quality of information

and the effectiveness of the communication also matter'''.



Information, education and training are particularly inportant for enerqgy-
i ntensive industries. In Japan'', for instance, such industries cone under the
classification of "designated factories" that are required by law to have up to
four trained energy managers with specific responsibilities laid down by I|aw
This network of highly trained energy managers ensures high standards of energy
efficiency in industry.

Enpirical studies have shown, however, that sinply inproving the supply of
information to consuners is not sufficient to achi eve energy conservation goals --
incentives may be nore inportant than information. Nevert hel ess, the effective
supply of relevant infornation of the right quality and the education and training
of the consuner are inportant contributions to overcomng the barrier posed by the

i gnor ant .

2.2 The Poor and/or First-cost-sensitive: Even if a consuner is fully
know edgeabl e about the net benefits accruing from an efficiency inprovenent, it
does not follow that the consumer wll nmake the necessary investnent on the
associ ated energy device or equipnent. This is because quite often, the greater
the efficiency of an energy device or equipnent, the higher its initial cost. In
other words, efficient devices and equi pnment often cost nore than the inefficient
ver si ons”. So, it is natural for the energy consuner to ask: do the energy

savings and other benefits justify the increased investnent on the efficiency
i mprovenent ?

The answer to this question depends upon whether the consumer is prepared to
i nvest capital resources now in order to reap the regular benefits of |ower energy
bills in the future. WIIl the consuner mnimze life-cycle costs instead of
mnimzing first costs? |Is the consumer prepared to postpone current consunption
for the sake of future benefits? The index of this preparedness is the consuner
di scount rate (CDR) which is approximately equal” to the annual return or benefit
expected for a long period (say 10 years) on an initial outlay of $100. For
exanple, if the CDRis 60% it neans that the consumer will be prepared to make an
initial investnent of $100 only if an annual benefit of at |east $60 can be
obt ai ned for the next 10 years.

Anot her way of describing the situation is in terns of the so-called
payback period which is the time required to recoup an energy investment through
the nonetary savings fromthe energy bill. The high CDRs are a reflection of the
fact that energy consumers insist on relatively short payback times (about two
years) whereas energy producers can tolerate relatively |onger payback tines
(about eight years or nore). So, there is a payback gap"' the energy-
efficiency investnments that producers would consider seriously would not even be

| ooked at by energy consuners.

VWhen enpirically determined CDRs are conpared with bank interest rates, it
is found that the CDRs are very much higher than conmercial interest rates (of the
order of 10%. Cbviously, the CDRis a reflection of the availability of capital
with the consumer -- the nore disposable cash a consunmer has, the nmore will the
consumer be prepared to invest this cash now to earn future benefits.

One woul d expect, therefore, that as the inconme of the consumer increases,
the CDR used for investnent decisions will decrease, and conversely, the poorer a
consumer, the less the likelihood of the consumer being prepared to sacrifice
scarce capital on energy efficient devices and equipnent, notw thstanding the
energy savings and other advantages nornally accruing from the efficiency
i mprovenment"''",



In fact, a recent study'* carried out in the South Indian netropolis of
Bangal ore shows that as the consumer's incone decreases, the CDR rises
exponential ly. Further, surveys of consuners indicate that the CDR for
residential electricity consuners with an average incone of $16.60 per nonth per
capita is in the range of about 60%

Wth this information, consider a specific efficiency inprovenment neasure
such as the replacenent of a 60Wincandescent bulb with a 15W conpact fl uorescent
lanp. The internal rate of return (IRR) for this replacement is that val ue of the
interest rate at which the present value of all the energy savings due to the
efficiency inprovenent is exactly equal to the extra initial cost incurred on the
measure. It is found that the IRR for the replacenent is only about 16.5% whereas
typical residential electricity consuners are unlikely to nmake capital investnents
unless the return is about 60% Qoviously, it is very unlikely that such
consunmers wll make the investnment on conpact fluorescent |anps even if these
| anps consune only one-quarter of the energy.

Though poverty invariably leads to high consuner discount rates, it cannot
be concluded that only the poor use high discount rates -- the ignorant, the
indifferent and the helpless may also tend to mninmze first costs rather than
life-cycle costs.

If this first-cost sensitivity of the consumer is to be overcone, the IRR
must be increased so that it exceeds the CDR. The IRR is approximately given by
the ratio [(/\E * P)//\l,] where /\E is the energy savings achieved by replacing
an i ncandescent bulb with a conpact fluorescent lanp, P, the electricity price and
[\l,, the difference in the initial costs. If even a part of the down-paynent
/[\l, is converted into instalments to be paid out of the savings, then the
denom nator is decreased and the numerator is increased so that the effective IRR
i s increased.

Thus, the way of nmaking efficiency inprovements (for exanple, the
repl acenent of IBs with CFLs) affordable even to the poor and/or first-cost
sensitive is to convert the initial down-payment into a paynments stream that
coincides in tine with the savings stream It is even better if the paynments
streamis financed out of the savings stream This situation can be achieved by a
| oan bei ng advanced for the efficient device or equipment and the principal being
recovered with interest along with energy paynents, or by the utility |easing the
efficient device or equipnment to the consuner who then pays the regular |easing
charges along with the energy bills. Thus, innovative financing involving the
conversion of first costs into operating costs is a crucial nmethod of helping to
overcom ng the barrier posed by the poor and/or first-cost sensitive.

2.3 The Indifferent: The third type of barrier involves energy consumers who
are indifferent to efficiency inprovenents even though they are fully
know edgeabl e about the net benefits accruing from an efficiency inprovenent and
in a position to afford the first costs associated with the device or equipnent.
This attitude can be due to the fact that consuner decisions relating to purchases
of energy-using equi pnent are based upon a nunmber of factors of which energy cost
is just one and often not a very inportant factor. More inportantly, the
indifference to energy efficiency may stem fromthe fact that the energy costs of
t hese consuners are not significant enough (relative to their total expenditures)
to notivate them to inplenment the efficiency inprovenent even though the energy
savings from these efficiency inprovenments nmay be extrenely inportant to society
at large




An cl ear-cut exanple of this phenonenon has been di scussed by von Hi ppel and
Levi* in connection with the running costs of autonobiles in the USA. They showed
that there is initially a significant decrease in the running costs wth
i nprovenents in fuel efficiency, following which mgjor increases in fuel
efficiency only lead to trivial reductions in the costs. In this "plateau of
i ndi fference", the cost reductions are not attractive enough to justify the extra
i nvestnments necessary to achieve increases in fuel efficiency even though the
associ ated savings of fuel are of enornous benefit to society.

Such situations are quite common in developing countries particularly
because of unrealistic pricing of energy carriers. An obvious exanple is the case
of irrigation punpsets in India for which the tariffs are so ridiculously |ow that
the farmer has no incentive at all to be frugal in the use of electricity.

In such situations, intervention by the government is inperative. Apart
from realistic pricing (discussed under Section 8.3), the government can also
pronot e energy savings by means of regul ati ons covering those appliances (boilers,
furnaces, punps, lights, etc.) that are primarily responsible for poor energy
ef ficiencies. For instance, the regulations could be inplenented through
manuf acturers by nmeans of standards governing the efficiencies of appliances
manuf actured by them

It is also necessary to generate consuner pressure and market demand for
efficient appliances. This can be done by making it obligatory for manufacturers
to label all these appliances so that their energy performance is evident to al
prospective purchasers of the appliances and becomes a factor in their
deci si on- maki ng. But, government intervention in the formof |abelling may not be
sufficient to overcone the indifference of consumers. Thus, in the USA, despite
the Environnental Protection Agency's labelling of cars with their fuel efficiency
performance, the indifference of consuners still persists.

In this context, the experience of the state of Karnataka in South India
showed that electricity power cuts had the unforseen result of bringing about
energy savings™. The inplication is that a type of rationing of energy can
i nduce conservation nmeasures. O course, the restrictions have to be of a smal
enough nagnitude to permt the main productive activity of the consumer to
continue in spite of the shortage. |In the case of electricity, for instance, nost
consunmers can easily tackle 10-15% power cuts with sinple house-keepi ng neasures
(turning off unnecessary |lights and fans, inproving nmechanical couplings, avoiding
wast age, etc.). This restriction-induced efficiency inprovenent is an inportant
instrument even though it is relatively unknown and little discussed in the
i ndustrialized market econoni es.

Thus, governnent intervention based on supplenentary nechanisns such as
regul ations, standards, labels, restrictions in supply, etc., inplenented singly
or in conbination, is a necessary condition for surnounting the barrier arising
fromthe indifference of consuners.

2.4 The Helpless: There is also the class of consumers who are know edgeabl e
who can afford the efficiency inprovenrent and who are notivated but are
nevert hel ess conpletely helpless in the face of all the problens that nust be
tackled in identifying, procuring, installing, operating and maintaining the
associ at ed devi ces and equi prent.




In contrast, it is very easy for a consunmer to purchase specified quantities
of conventional energy carriers such as oil or electricity. Wll-tested economc
systenms exist for making such transactions, the quantities exchanged are easy to
measure, and both producers and consunmers understand the values of the comodities
i nvol ved.

This is not the case for investnents in energy savings. Conpared to the
mat ure energy-supply industries, the infant efficiency-inprovenent industry is in
the initial stages of development and is quite often linping with governnent
support, subsidies, etc. This invariably neans that there is a great deal of
paper-work to secure the requisite credit, negotiate with the suppliers/erectors
of the inproved devices or equipnment, and get theminstalled. The issue can be
understood quite clearly by conparing the difficulty faced by a honme-owner in
getting a solar water-heater installed on his roof with the ease with which an
electric water-heating boiler can be obtained by sinply walking into a store and
maki ng a paynent.

It looks as if an inplenentation gap®' or barrier has to be surnounted --
t he consumer nust have a great deal of know how and take a great deal of effort to
identify, procure, install, and maintain efficiency-inprovenent devices and
equi prrent . (O course, the energy savings nust be above a certain threshold to
warrant the additional effort to secure the energy-efficiency inprovenments.) Such
a situation will prevail until the consumer can obtain total packages of hardware
plus software (the latter being all the instructions and know edge to run the
har dwar e) . In turn, this neans that an efficiency-inprovenent industry nust be
est abl i shed and devel oped to provi de these packages.

Thus, to overcone the barrier of the hel pless consuner, it is necessary that
an efficiency-inprovenent industry nust be nurtured so that it can provide
consuners with the knowhow in the formof total hardware plus software packages

2.5 The Uncertain: The costs and benefits of energy-efficiency inprovenents
depend very much on the current and future prices of energy carriers and devices.
And, if there is uncertainty about these prices, then the decision-maki ng becones
probl ematic. Under these conditions which are aggravated by economic instability,
consunmers tend either to postpone the decision or to play safe and avoid
investments. This results in the barrier of the uncertain consuner.

Thus, the barrier of the consuner who is uncertain about the future prices
of energy can be addressed by stabilization or slow changes of prices over the
long-termand/or financing of the investnents and recovery at a guaranteed rate

2.6 The lInheritors of Inefficiency: Finally, there is the class of consumners
who qualify on all counts -- know edge, capital, notivation, know how or access to
knowhow -- but they are in the unfortunate situation of having inherited
inefficient devices or equipnent. They are victims of indirect purchase

decisions. The nobst commopn exanple of this situation is that of tenants who rent
an house that is energy-inefficient (fromthe point of view of heating, cooling or
lighting) or have to use facilities that are inefficient.



The origin of this problem is split burdens -- the burden of capital
investnments falls on the builder (or landlord) and that of paying the energy bills
rests with the honeowner (or tenant). Wth such a difference in burdens, there is
a fundamental contradiction in incentives -- the builder (or landlord) has an
incentive to mnimze capital costs by purchasing the cheapest equipnent (which is
often the nost energy inefficient) and the honeowner (or tenant) has the opposite
incentive to mnimze operating costs by having the npbst energy-efficient
equi prent. \What is required, however, is an incentive systemin which the total
life-cycle costs (which include both the initial capital costs and the operating
costs over the entire life of the equipnent) are mnimzed. 1In the first place,
the tenant can articulate his market demand by scrutinizing the energy efficiency
of the building and exerting his preference for |ow energy-consunption buil dings.

But, this means that prospective tenants nust know the energy efficiency of
bui | di ngs. In other words, buildings nust be labelled so that their energy
efficiencies are specified. Pressures can also be applied on the builder or
| andl ord, but these are discussed in Section 4.1

Thus, the barrier of inherited inefficiency can be partly overcone by
| abel li ng equi pmrent with energy perfornmance data and thereby arm ng consunmers with
t he knowl edge to exert pressure on the equi pnment providers

3 END USE EQUI PVENT MANUFACTURERS

3.1 The Efficiency-Blind: Usual ly, the sales of end-use equi pnment depend far

nmore on the first cost than upon the energy efficiency. In fact, since quite
often, lower first cost neans |ower efficiency, sales may actually decrease with
efficiency inprovements. In such a situation, the notivation of manufacturers to

inprove the efficiency of their products is often secondary to other design
changes. Also, the marketing and sal es strategies of manufacturers and retailers
may enphasi ze sales of less efficient equi pnent. Thus, the first-cost sensitivity
of consuners is responded to by manufacturers, distributors and retailers wth
offers of low first-cost devices and equipnment with |ow efficiencies. As a
result, energy-efficient equipnent just may not be available and consumers are
made victins of forced purchase decisions. O, energy efficiency is coupled with
ot her expensive features and nade available only in the "gol d-plated" or expensive
br ands.

Such an environment encourages efficiency-blind producers of end-use devices
and equi pnent. Part of the problem is that (unless special measures have been
i npl enment ed) neither the manufacturer nor seller of end-use devices and equi pnent
is obliged either by market pressure or by law to reveal the energy performance of
devi ces and equi pnent. Thus, an Indian consunmer cannot know which of a nunber of
electric water-heaters, for exanple, has the | owest energy consunption

The barrier to efficiency inprovenent arising from efficiency-blind
manuf acturers can be overcone partly by government intervention enforcing
efficiency standards and the labelling of end-use devices and equi pnent so that
the prospective buyer can take the energy consunption into account before the
purchase of the equipnent. The consunmer will be further notivated to ascertain
the energy efficiency of equipnent if the financing of this equipnent (e.g., the
interest rate) is tied to the energy efficiency.




It is obvious the energy-efficiency standards for appliances to achieve
savi ngs nust be updated at regular intervals (in order to keep pace with technica
i nprovenents) if they are to remain effective. Al so, "near-term neasures to
pronmote energy efficiency through the wuse of existing energy-efficient
technol ogi es should be conplenented by neasures that encourage manufacturers to
routinely nake energy efficiency a design criterion of the innovative process."*"

4 END- USE EQUI PMENT PROVI DER

4.1 The Operating-Costs-Blind: Mention has been nmade already of situations
where the provider of end-use equipnment mnimzes the capital cost of the
equi prent irrespective of the consequences of that decision on the energy consumer
who has to pay for the operating costs. Buil dings are an exanple of this
situation. Apart frominducing the consumer to exert market pressure in favour of
efficiency inprovenent, governnent intervention to influence the equipnent-
provider are al so necessary. For instance, in the case of buildings, advantage
can be taken of the fact that a building project involves a nunber of steps of
which two |lend thenselves easily to energy-efficiency nmeasures:- (1) approval of
building designs and (2) securing finance wusually in the form of a |oan.
Intervention in favour of energy efficiency is possible at both these stages --
buil ding codes can be enacted that stress energy efficiency, and the |oans can
take into account life-cycle costs of equipnment and not nmerely the initial costs.

Thus, |legal approvals and financing that depend upon energy efficiency and
standards can contribute to surnounting the barrier of equipnent-providers who
turn a blind eye to operating costs.

S5 ENERGY- CARRI ER PRODUCERS AND DI STRI BUTORS

5.1 The Supply-obsessed: I nvari ably, the producers and distributors of energy
carriers (electricity, coal, petroleum products) are so obsessed with the supply
of their energy carriers that they devote little attention to the utilization of
these carriers. In particular, they do not bother with the efficiency with which
their energy carriers are used. This supply-obsession of the producers and
distributors of energy carriers is a barrier to the marketing of energy-efficiency
i mprovenent.

The obsession of electrical wutilities with supplies is not wthout a
rati onal basis. The thinking of utilities often runs thus: "Conservation is not
a natural business niche for utilities. Conservation involves equipnent we do not
make, which is installed on property we do not own, and requires kinds of work
where we have no natural advantage. Conservation increases the cost of the
comodity. " " More inportantly, nost utilities are regulated and traditiona
regul atory ratemaking fornmulas are such that profits are proportional to sal es®.

In the USA, for instance, "..... the ratemaki ng process has the foll ow ng

" XVi

uni nt ended, but neverthel ess perverse, incentives :

[

Electricity profits increase with every additional kW sold.
Electricity profits decrease with every additional kW saved.

3. The only financial incentive to pursue cost-effective conservation is
the risk that unsatisfied regulators may disall ow costs.

N
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In this scheme of things, if an electric utility conpany makes investnments on
demand- si de programes, it not only l|oses revenues due to decreased sales but in
addition, loses returns on its investnents on denmand reduction

An extrenme exanple of this disincentive is when generation and distribution
are handl ed by separate conpanies™' in which case the generator cannot inplenent
demand- si de neasures even if they are cheaper than generation, and the distributor
can only lose if sales are |owered by efficiency inprovenents.

The problem is aggravated by the fact that the marketing of efficiency
i nprovenents is inherently nore conplicated than the marketing of energy supplies
and conventional end-use technol ogies. One nust be concerned not just wth
produci ng new energy-efficient devices, but with the full spectrum of relatively
novel marketing probl ens:

1. diagnosis of the individual consumer's needs for obtaining energy
services in the nost cost-effective manner and thereby identification of
t he technical changes that are necessary;

2. consuner education as to the necessity of making these changes -- a task
made difficult because the expected saving is often anbi guous;

3. the financing of any new devices or contractor work that may be
required;
after-sal es servicing;

4. nonitoring of performance in the field to ascertain actual savings, with
feedback that can be used to nodify energy saving strategies.

Efforts should address all these aspects of the narketing of energy
efficiency, i.e., the efforts should be concerned not just with the production of
the hardware involved but with all the necessary supporting "software" as well.

The producers and distributors of energy carriers (the electricity boards
coal and oil conpanies and gas utilities) are good candidates for marketing the
services required for such an effort. Already a nunber of the nore progressive
utilities in the industrialized countries have initiated energy conservation
prograns that include:

1) providing advice on investnments in energy efficiency;

2) offering to arrange for contractors to carry out such work;

3) financing such investnents with [ow or zero interest |oans; and

4) providing rebates to consuners for the purchase of energy-efficient
appliances and/or to appliance dealers for pronoting efficiency
i nprovenent sal es.

ACCUSTOVED to handling large quantities of capital, the producers and
distributors of energy carriers are well-positioned to direct sone of these

resources to investments on efficiency inprovenents. Al so, they have an
adm ni strative structure for channelling the capital to essentially all househol ds
and busi nesses. Mreover, the billing systens of the suppliers of energy carriers

of fer the opportunity for custonmers to invest on efficiency-inprovenent devices
with loans from the suppliers and to pay back these |oans through their energy
bills.

If the charter of the producers and distributors of energy carriers is

restricted to the supply of carriers, they cannot undertake the conprehensive
marketing of efficiency inprovenents. What is required, therefore, is a

conversion of energy supply agencies into energy service conpanies, that is,
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conpani es that narket energy services (heating, cooling, lighting, etc.) in nuch
the same way they today market energy carriers. Energy suppliers nust diversify
in this direction of energy services. Then, they would cone to play a role
originally envisioned for them by Thomas Edi son when he invented the incandescent
bulb -- he proposed that wutilities sell illumnation, thereby giving them a
financial interest to provide this illumnation in the npbst cost-effective way.

Very often, this issue of charter is a matter of perception rather than of

I aw. In Karnataka State in South India, for instance, senior officials of the
Karnat aka Electricity Board have asserted that the Board cannot sell or |ease
energy efficient devices and recover the costs through their billing system In

fact, The Electricity (Supply) Act, 1948 (as anended by Acts No. 16 and 20 of
1983) reads thus:

"Power to Board to engage in certain undertakings

(1) The Board may, in accordance with any regulations made in this behalf,
manuf acture, purchase, sell or let on hire on the execution of a hire-

purchase agreenent or otherwi se, any electric machinery, ..... or appar at us
for lighting, heating, cooling, or notive power or for any other purpose
for which electricity can or may be used, ..... and may install, connect

repair, maintain or renmove such ..... apparatus, ..... and in respect

t hereof demand and take such renuneration or rents and charges and nake
such ternms and conditions as it deens fit.

(2) The Board may ..... generally do all things including advertising
incidental to the sale and hire of such ..... apparatus .....

(3) The Board shall show separately in its accounts noneys recei ved and expended
by it in connection with any undertakings in which it engages under this
section.”

In Karnataka, therefore, there is no legal barrier to electrical utilities
functioning as vendors of energy services.

In some instances, the producers and distributors of energy carriers may be
unwilling to create and inplenent electricity conservation programes. For
exanpl e, a board may have sufficient generating capacity that it sees no need to
help its customers use energy nore efficiency. In such circunstances, governnent
could stinmulate the creation of independent new conpanies that would market
energy-efficiency inprovenents, e.g., by meking loans or grant assistance
avai |l abl e to custoners.

Thus, a change in the charter of the producers fromsuppliers of carriers to
vendors of energy services and/or a growh in independent energy-service conpani es
can contribute to overconing the barrier of supply-obsessed producers of energy
carriers and the barrier of a non-existent or weak industry for marketing energy
services

5.2 The Centralization-biased: As if the obsession with supplies is not a
sufficient barrier to energy efficiency, the producers of energy carriers
concentrate exclusively on centralized supplies. This bias towards centralization
prevents any attention being paid to decentralized sources of energy in genera
and bi omass sources in particular. A barrier is therefore generated as a result
of which there is a virtually total neglect of i nprovenents in decentralized
generation and in the efficiency with which such sources are utilized. In the
context of this bias, any attenpt at supply planning degenerates into centralized-
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supply pl anni ng.

The barrier of the centralization-bias can be tackled by insisting on | east-
cost planning which "is a process of examining all electricity-saving and
el ectricity-producing options to select a mxture of options that mnimnmzes tota
consuner cost, often including consideration of environnmental concerns and other
responsi bilities" "', To quote the l|east-cost planning order of the Wsconsin
Public Uility Comn ssion

"This order explicitly adopts a new approach to electric utility planning which
it calls "Least-Cost Integrated Planning". This term describes a process in
whi ch all reasonable options for both supply and demand are assessed agai nst an
array of <cost and benefit considerations which are defined as broadly as
possi bl e. The uni queness of this approach is that it does not segregate supply
side options, such as generating plant or transmission lines, from the demand
side options, such as energy conservation. Instead it seeks to evaluate al
options on an integrated equivalent basis. The approach is also unique in the
breadt h and conprehensiveness of the costs and benefits to be used as neasures.
In addition to quantifiable economc costs and benefits, the options are
eval uated against as many aspects of social and environnental values as
possi bl e. The breadth of scope of this analysis requires considerable creative
t hought and new ways of looking at utility systenms.....

The way of helping to surnmount this barrier of the centralization-bias is to
i ncrease the scope of supplies so that they include decentralized sources and then
to insist on least-cost planning so that these decentralized sources find a place
if their costs are | ower.

53 The Suppl y-nonopoli sts: Not only do the producers and distributors of
energy carriers focus exclusively on the supply of <carriers produced in a
centralized manner, but quite often there are laws to prevent the production of
energy carriers by any other producer. And in the case of regulated electric
utilities, purchases of power (from cogeneration, renewable sources and ot her non-
utility sources) may add nothing to profits. The producers and distributors of
energy carriers have beconme supply nonopolists and this has beconme a barrier to
efficiency inprovenents with respect to the production of energy carriers.

Such a situation prevailed in the USA until the enactnent and inplenmentation
of two inportant laws -- PURPA, the acronymfor Public Utility Regulatory Policies
Act of 1978 which pronotes cogeneration, and Regul ations Governing |ndependent
Power Producers of 1988 which pronotes snall-power producers who use renewable
energy sources. PURPA requires an electric utility to purchase electricity from
qual i fying cogenerators and small power producers at the utility's avoided cost,
i.e., at a price equal to the cost the utility avoids by not having to provide (by
generation or purchase) that electricity. The |laws have been extrenmely successfu
because they have created a powerful cogeneration industry thanks to the w ndfal
profits for many cogenerators who could produce electricity at |ower costs than
utilities. Since the law gives all the financial benefits of cogeneration to the
cogenerators, the cost savings should be shared (through lower rates) with rate
payers after the cogeneration industry beconmes well established. Hence,
PURPA-1i ke | aws should only be tenporary.

Thus, the barrier of the supply-nonopolist has to be overcone by neasures
that include the enactnment of PURPA-type incentives that will encourage and reward
i ndependent producers to produce energy carriers.
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6 ACTUAL AND POTENTI AL COGENERATORS

6.1 The Cogeneration-blind: There are several opportunities particularly in the
process industries for the cogeneration of electricity along with steam Thi s
cogeneration is a neans of inproving the efficiency of generation of energy
carriers. Despite this, the opportunities are rarely seized and expl oited.

A telling exanple is that of the sugar industry in developing countries
where bagasse (the ligneous residue left after the juice is extracted from the
sugarcane) is burnt to produce the steam needs of the sugar factory and the in-
pl ant requirenments of electricity. By increasing both the pressure at which the
steamis produced and also the efficiency with which the electricity is generated,
it is possible to "export to the grid" the electricity that is in excess of the
needs of the plant*”. In the case of Karnataka for instance, it has been
esti mated™ that the potential exportable electricity is as nmuch as one of the 235
MN nucl ear reactors proposed for the state.

The reason why these opportunities are not seized is because actual and
potential cogenerators do not have the legal sanction and financial rewards for
exporting electricity to the grid.

Thus, the enactnent of laws that will pernmt the export to the grid of
cogenerated electricity at renmunerative prices is an inportant neasure that can
contribute to overcoming the barrier of the cogeneration-blind actual/potential

cogenerat or.

7 LOCAL/ NATI ONAL FI NANCI AL | NSTI TUTI ONS

7.1 The Supply-biased: Just as the producers and distributors of energy
carriers are obsessed with the supply aspect of the energy system the financial
institutions that provide the capital are al so supply-biased.

The origin of this barrier is the conventional approach to energy foll owed
by financial institutions. According to this approach, the purpose of the energy
systemis to increase energy consunption which nmeans that the enphasis has to be
on increasing the supply of energy. Efficiency inprovements beconme a separate
issue that is automatically ignored because it does not lead to increases in
supply and consunpti on.

This barrier has to be tackled firstly "in the realm of ideas" by
propagating the paradigmthat it is the level of energy services, rather than the
magni t ude of energy consunption, that is a true indicator of developnent. But a

gi ven energy service, say lunmens of lighting, can be obtained either by increasing
supplies or by using nore efficient devices. For us to know which is the best way
of obtaining that service, the various options must be compared with each other.
Hence, sound financial managenment requires that tenders nmust be called, not nerely
for augnmenting supplies, but for providing the energy services that are necessary.

In addition, energy-efficiency inprovenments nust be included in the |east-cost
pl anni ng process.

Thus, the best way of helping to disnantle the barrier posed by the supply-
biased is to shift the enphasis from energy consunption and supplies to energy
services, to include efficiency inprovenents in the list of options for providing
services and to pursue | east-cost planning.

7.2 The Unfair: If there is concern for |east-cost energy planning, then it nust
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be ensured that the conpetition between supply increases (of centralized and
decentralized sources) and energy-efficiency inprovenents is fair. In the first
pl ace, energy savings should be treated symetrically with energy production.
This might nean, for instance, that the expenses associated with energy-efficiency
i nprovenents are considered as the cost of service and used for a "cost plus”
met hod of charging customers as in the case of supply technol ogies. Then, all
three contenders -- centralized sources, decentralized sources and energy-
efficiency inprovenents -- nust be conpared on the sanme terns of credit (including
interest rates), benefits, incentives, subsidies, etc.™ In other words, there
must be what the Americans call a "level playing field" for the contenders.

At present, the conpetition is certainly not fair. |In particular, financia
institutions tend to be quite unfair in their conparisons of supply increases and
efficiency inprovenents -- the advantages are heavily weighted in favour of
centralized sources and agai nst conservation neasures with decentralized sources
i n between. The origin of this unfair discrimnation can be traced to the fact
that the financial practices regarding energy have grown in association with the
devel opment of the centralized supplies, and over the course of tine, a nunber of
hi dden subsi di es and ot her supports for such supplies have evol ved.

This barrier of unfair financial institutions nust be responded to with a
demand for fair conpetition through the elimnation of subsidies to energy
supplies, correct pricing (see Section 8.8), sane terns of credits, benefits,
i ncentives, etc.

7.3 The Anti-innovation Attitude: The technologies of energy-efficiency
i nprovenent are evolving rapidly, and at any juncture, there are prom sing but
not - yet - proven technol ogi es. These new technol ogi es have not yet passed through
the innovation chain -- the sequence of steps (such as basic research, applied
research, design, engineering for manufacturing, manufacturing and marketing) from
idea or concept in the mnd to product or process in the economny. Quite often

the inportant step of productionizing which is costlier than the other steps,
needs to be conpl et ed. Unfortunately, technologies at this stage of devel opnent
tend to fall between two stools -- the agencies that fund R & D do not support
productionizing as it is not considered research and devel opnent and the financia

institutions avoid supporting anything that is not-yet-proven. The anti -
i nnovation attitude of the financial institutions is a barrier against the
devel opnent of energy-efficiency technol ogies.

O course, there is rationale behind this conservative attitude of the
financial institution. Not all yet-to-be-proven technol ogies succeed in the
mar ket pl ace. If,therefore, the banks want every new technology to be an assured
financial success, no such assurance can be obtained. ©On the other hand, if the
banks are looking for the success of a portfolio of technologies, rather than
every single one, then this venture capital approach can lead to financial
success.

Al location of small percentage of the funds of financial institutions for
venture capital support of as-yet-unproven energy-efficiency technologies is a
contribution to overcoming the barrier of the anti-innovation attitude of
financial institutions.
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8 GOVERNVENT/ COUNTRY

8.1 The Uninterested Governnent: Most governnents in developing countries
believe that conservation is a rich country's gane because the term has been
understood to nmean nmaking do with | ess energy services, for exanple, less light in

hones. This recomrendation for |ess services is obviously unacceptabl e because
the level of services is already low -- Indian villages are "areas of darkness".
As a result, decision-makers in devel oping countries have shown a tendency to be
uninterested in conservation measures. In fact, the enornous disparities in the

| evel of energy services between industrialized and devel opi ng countries have | ed
to a wi despread popular pressure for stepping up the level of energy services.
Thus far, this pressure has been understood by decision-makers as an inperative
need for escal ating the magnitude of energy consunption (nore kilowatt hours for

[ighting).

The real problemlies in the understanding of conservation. |If conservation
i s understood, not as making do with |ess energy services through reduced energy
consunption, but as increasing energy services with |less energy consunption (nore
light with less kilowatt hours) through energy-efficiency inprovenents, then
energy efficiency nust becone the core of the devel opnent strategy.

In fact, if the preoccupation is only with the present needs of devel oping
countries, then perhaps energy-efficiency inprovenents alone may be adequate.
But, devel oprment requires industrialization which in turn inplies, as a necessary
condition, growmh of the infrastructure and of the quantity of goods and services
(rmeasured by the gross donestic product (GDP). Annual growh rates of 5-10% have
becone the standard goals although only a few devel opi ng countries have achieved
such growth targets.

The central question is: what growth rates in energy use are required to
sustain these targets of GDP growh rate? Wen Wstern Europe and North America

were industrializing, their energy consunption grew as fast as their GP -- and
even faster -- in order to build the infrastructure of roads, bridges, houses and
heavy industry. However, if a developing country intends to inplenent the sane
process of industrialization today, the materials requirenments, and therefore
energy demand, can be dramatically |ess. This reduction is possible mai nl y

because of two achi evenents of the materials revolution that have taken place over
the past half century: firstly, the same materials can be produced with far I|ess
energy, and secondly, far smaller quantities of nodern materials are required to
do the sanme job in a vehicle, bridge, building, etc.™'

As a result, devel oping countries need not repeat the energy history of the

i ndustrialized countries -- a much lower ratio of energy to GDP growh rates would
be adequate for themto achieve conparable |levels of industrialization. |In fact,
exploiting cost-effective opportunities for energy savings will speed up the rate

of GNP growth. And, if the enphasis on energy efficiency is directed towards the
new installations (where the energy savings are usually greater and cheaper than
in retrofits) and towards the energy-intensive basic industries (which wll
probably account for the lion's share of incremental consunption), devel oping
countries can |eapfrog technologically and outperform the nost energy-efficient
i ndustrialized countries.

But, this does not nean that increases in energy supplies are unnecessary
for devel oping countries. Significant inputs of energy are likely to be essentia
for the devel opment process and, therefore, the extreme option of depending on
conservation al one nust be rejected.
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VWhat is required is a balanced approach in which there is a holistic
integration or mx of three types of energy technologies -- energy-efficiency
i nprovenents, centralized generation and generation from decentralized sources.
The conponents of such a mx need not be identified in an ad hoc manner; a
rati onal procedure can be used. One such procedure utilizes |east-cost supply
curves. Since it is invariably cheaper to save a kilowatt than to generate a
kilowatt and to avoid transmssion/ transportation and distribution costs by
generating at or very near the point of consunption, it turns out that nany
conservation and decentralized generation technol ogies get included in the |east-
cost mix. This is particularly the case with energy efficiency in new plant and
equi prent and technol ogi cal | eapfroggi ng.

Technology mixes arrived at by this |east-cost planning approach make
possi bl e major increases in the level of energy services with far |l ess increase in
the supplies of centralized energy than would have been required with conventiona

energy systens which are based exclusively on centralized sources. This is
because the | east-cost mixes include significant contributions fromcost-effective
conservation and decentralized sources. There is also an economc inplication:

the annual investnent required for the energy sector goes down and becomes nore
manageabl e in a capital-scarcity situation. This inplication arises fromthe fact
that energy-efficiency inprovenents can increase GDP wthout a corresponding
increase of energy consunption, and therefore, technology mxes that include
conservation reduce the coupling between GDP and energy™''.

A clear-cut national policy that includes a commtment to energy efficiency
and |east-cost planning would be highly desirable but it is not an essential
condition for the inplenentation of energy-efficiency inprovenents. The US of
course is a well-known exanple of a country in which a great deal of progress has
been achieved with regard to energy conservation even though it is not part of a
nati onal energy policy. The experience of PROCEL, the Brazilian energy-efficiency
programe, also denonstrates that progress can be made towards nore efficient
electricity use even without broad support from policy makers, high electricity
prices or a stable econony. What is critical is the conmtnment of at least a few
prom nent energy policy makers and experts plus the institutional base of a
utility base plus a nationally-based program serving short- and |ong-term needs
pl us support for indigenous efforts and institutions™".

Thus, the econom c advantages of mmking energy efficiency the core of the
devel opnent strategy and of pursuing least-cost energy planning nmust be
popul ari zed and converted into a public pressure to dismantle the barrier of the
uni nt erested governnent. It is desirable that the governnent is nade to adopt a
clear national policy on energy-efficiency inprovenents translated into a coherent
package of neasures

8.2 The Skills-short Government: The formulation and inplenentation of energy-
efficiency progranmes require technical and rmanagerial skills of a high order. It
is precisely such skills that are usually in extrenely short supply in devel opi ng
countries where in fact the underdevel opnment of human resources is the tell-tale
evi dence of underdevel opnent. This inadequacy of trained technical and manageria
personnel is a serious barrier to the inplenentation of energy-efficiency
i mprovenents.

The barrier of inadequate technical and nmanageri al skills for the
i npl enentation of energy-efficiency inprovenents should be tackled by extensive
and i ntensive traini ng progrannes.
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8.3 The Governnent without adequate Training facilities: To train the skilled
techni cal and nanagerial personnel for the inplenentation of energy-efficiency
i nprovenents, training facilities and trainers are required. But, nost devel oping
countries are also characterized by the paucity of institutions for human resource
devel opnment and the shortage of trainers to train the requisite personnel

The barrier of the lack of training facilities and the shortage of trainers
has to be overcone by special progranmes to develop the required training
facilities and to build up a cadre of trainers

This challenge of building training facilities and a cadre of trainers
presents an opportunity for collaboration with other devel oping countries and with
i ndustrialized countries.

8.4 The Government without Access to Hardware and Softwar e: Even if a country
has the trained technical and managerial personnel for inplenmenting energy-
efficiency inprovenents, the field is changing very rapidly so that any training
becones qui ckly outdat ed. It is necessary, therefore, that there should be good
access to information both about the devel opments in energy-efficiency hardware as
wel | the achievenents el sewhere with regard to the policies and institutions to
utilize the hardware. For instance, it is inportant not only to know about the
| atest developnents with respect to conpact fluorescent |anps but also the
i nnovati ve financing and organi zati onal schemes that are being tried out in other
countri es.

Actually, what is required is access to, and absorption of, technol ogy.
This process is nuch nmore than nere transfer of information -- it involves
clinmbing the "know how | adder" from operational know how to maintenance know how
to construction know how to desi gn know how.

The barrier of inadequate access to information about the hardware and
software of energy-efficiency inprovenents has to be tackled by providing this
access through continuously updated nenus of technologies for a particular energy
service as well as nenus of policies to inplenent an inprovenent in a particular
servi ce. In addition, the acquisition of knowhow and the absorption of
t echnol ogy are cruci al

8.5 The Capital-short Governnent of an Infrastructure-poor Country: To reap the
full potential of energy-efficiency inprovenents, it is vital to have a sound

infrastructure of transportation, stable energy supplies, etc. |In many devel opi ng
countries, this infrastructure is wefully inadequate -- the roads are poor, the
rail network mnimal, the supplies of energy highly unreliable, etc. Investnents

on building up this infrastructure appear to be the first priority.

But, governments, |ike poor and/or first-cost sensitive consuners, can have
very high discount rates and display great reluctance to invest capital on energy-
efficient infrastructures and technol ogies. It may well be the case that

i nprovenent of roads may be the best way of inproving the fuel efficiency of
vehicles or that expansion of the rail network may be the nost effective nmeans of
reducing oil consunption for freight and passenger transport, but both these
measures require massive investnments today to reap benefits in the future.
Simlarly, maintenance of existing infrastructure may be far nore cost-effective
than creation of new infrastructure, but maintenance nay require considerable
i nvestnments on training of technical personnel. So, when there are innunerable
ot her urgent demands upon the governments of countries where the basic m nimum
needs of the population have not been satisfied, the scarcity of capital is a
barrier to investnents on vital infrastructures that are the basis of energy-
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efficiency inprovenents.

The barrier of capital scarcity of a government that nust build the
infrastructure necessary to exploit energy-efficiency inprovenents has to be
tackled by international aid and funding agencies in the sane way as in the case
of poor and/or first-cost sensitive consuners -- the first costs nust be converted
through loans or aid into operating costs.

8.6 The Sales-pronoting Regulator: In nmost countries, the prices of energy
carriers (electricity, coal, petroleum products) are regulated by the governnent
or by autononobus bodies set up by the government. Unfortunately, the rate-setting
fornmulae are often so biased towards the supply of energy carriers that they
di scourage investments on inprovenents in the efficiency of utilization of these
carriers. This situation is the result of profits being coupled to sales so that
if the producer of an energy carrier nakes investnments on denmand-si de programes,
it not only |oses revenues due to decreased sales and but also |oses returns on
its investnments on demand reduction. This sales bias of the regulators of energy
carriers has becone a barrier to the marketing of energy-efficiency inprovenents.

In such a situation, the regulators can play a central role. I nst ead of
sinmply pressurizing the distributor of the energy carrier to establish energy-
efficiency programres, regulators should nodify the reward structure and give the
energy conpany a financial stake in exploiting opportunities for cost-effective
i nprovenments in energy efficiency.”

Financial incentives are needed, therefore, to make conservation prograns
successful but in designing these incentives, economc efficiency and equity mnust
be ensured by devel opi ng effective nechani sns for marketing energy services.

An interesting approach is that followed by the Oegon Public Uility
Conmmi ssi on which sought to increase market penetration of new energy-efficiency
technologies by giving its utility, PP& (Pacific Power & Light Co.), a profit
incentive to pronote conservation®'. PP& provides energy conservation services
to custonmers. The custoner will pay an anmount™''' over tinme (15 years) that fully
conpensates PP&L for its costs with respect to program expenses and | ost revenues
due to conservation. PP&L can add conservation investnments to its rate base to
i ncrease earnings. However, the increase of rates due to increased rate base is
equal to the decrease of rates due to Energy Service Charge revenues; hence, no
i ncrease of rates to non-participants™¥''',

In effect, the utility is supplying "saved electricity" and selling energy
services to conserving consumers, and the customer is buying saved electricity
i ke buying generated electricity. Thus, the new regul ations decouple profits
from sales and allow utilities to recover costs (and make a profit) from
successful demand-side progranms. The regul ations achieve a maxim zing of utility
conservation efforts -- adequate incentive and current recovery of conservation
expendi t ures.

An alternative approach involves energy service conpanies (bidding in
auctions) to sell "saved electricity" to wutilities who wll buy the saved
electricity just like they buy "non-utility-generated electricity" (thanks to
PURPA) and then sell the services to conserving consuners.

A nore fundanmental and wi de-ranging approach is for the regulators to set

utility conservation programs within a formal |east-cost planning franework and to
make the | east-cost plan consistent with the utility's profit maxi m zing strategy.
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The objective of least-cost planning is best achieved in an institutional
framewor k where planners understand in detail the complexities of both supply and
demand issues relating to the energy carrier.” 1In other words, utilities are best
suited for carrying out and inplenenting |east-cost planning.

Unfortunately, the rational response of the utility industry to its economc
environnment in nmost countries is strongly skewed agai nst | east-cost planning. The
incentive structure arising from the current system of regulation is a serious
barrier to successful |east-cost planning.

Reqgul atory refornms that decouple profits fromsales and allow utilities to
recover costs (and nmake a profit) from successful demand-side prograns are
necessary to overcone the barrier of the sales bias of the requlators of energy
carriers. Regul atory reforns are also required "to renove the disincentives to
| east -cost planning and to make the successful inplenentation of a utility's |east
cost plan its nost profitable course of action"™X*,

8.7 The Powerl ess Energy-Efficiency Agency: Even if governments are interested
in energy efficiency, they tend to create for it a separate cell, centre or
departnment or mnistry. Unfortunately, such a separate entity just cannot weld
enough power to enforce energy-efficiency related decisions on other departments
and mnistries. By and |large, the energy-efficiency agency of the governnment ends
up with confining itself to publicity and information. The barrier in this case
is that of the powerl ess energy-efficiency agency.

Since energy enters every economc activity, it therefore cuts across al

econom c mnistries. If energy efficiency is to become the core of the
devel opnent strategy, the agency responsible for efficiency inprovenent nust have
sufficient clout. This will happen only if the agency responsible for efficiency

i nprovenent is (1) outside and above the energy system and energy nministry and (2)
under the highest, or very high, political and/or financial authority. One of the
suggestions in this context is that the energy-efficiency agency nmust be under the
hi ghest political and/or financial authority -- the Prine Mnister or the Finance
Mnister in a parlianmentary system or the Ofice of the President in a
presidential system Then, the necessary condition wuld have been satisfied for
the agency to be powerful enough to see that the decisions regarding efficiency
i nprovenent are inplemented by all departments and mnistries.

The key to Japan's energy efficiency gains is that the clear national policy
(translated into a coherent package of neasures) is firmy admnistered by a
single agency with the authority and influence to ensure that neasures are
i npl emented across all sectors. In Japan, the Cctober 1979 Law Concerning the
Rational Use of Energy was forrmulated and inplemented by MTI (Mnistry of
International Trade and Industry, an elite mnistry on par with Mnistry of
Finance and the Foreign Ofice) with a wde sphere of influence across nost
sectors and Mnistries. In contrast, UK has had relatively l|less success in
i nproving energy efficiency and this can be ascribed to the fact that its Energy
Efficiency Ofice does not have the authority to inplement inter-Mnisterial
initiatives. And, India has started its Energy Managenment Centre as an aut ononous
soci ety under the Departnent of Power!

Thus, a nmjor step towards surnmounting the barrier of the powerl ess energy-
efficiency agency consists of locating the agency outside and above the energy
system and under a sufficiently high political authority to ensure that the
required nmeasur es are i npl enent ed acr oss al | sectors and
m ni stri es/ depart nent s/ agenci es.
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8.8 The Cost-blind Price-Fixer: Energy prices in developing countries are
generally no reflection at all of the real costs of generating energy and the true
costs to society -- they include |large elenents of subsidy. In such situations,
the frugal are not rewarded and the profligate are not punished. Consunmers do not
“feel the pinch' of energy prices and do not receive the proper signals regarding
the value of energy resources. Al so, the energy consunption of these consuners
tends to be largely unaffected by small increases in the price of energy. Since
energy prices in these countries are admnistered prices fixed by government, the
cost-blindness of these governnents has becone a barrier to the dissenination of

XXX

ef ficiency inprovenents™”.

Prices should be determined, not by the average costs of cheap supplies
established in the past, but by what it wll cost to generate energy in the
future. What matters is not the sunk cost of the previous unit of energy but how
much it will cost to generate the next unit for the next consuner in the future
That is, prices should reflect the long-run cost of producing the next unit of
energy in new generating stations -- what the economsts call |ong-run nmargi na
cost pricing -- because that is what the energy conpanies will have to pay to set
up facilities to deliver this next unit.

Attenpts have to be made to nove in the direction of |ong-run marginal cost
pricing, but the political barriers in the way of increasing prices nmust not be
under - est i mat ed. " An inportant policy guideline in this context is that
consuners are nore concerned about their energy bills than about energy prices.
This nmeans that efficiency inprovenents nust be inplenented simultaneously with
price increases so that the decrease in expenditure brought about by the
efficiency inprovenent conpensates (fully or partially) for the increase in

XXX i

expenditure due to the price increase .

Thus, the barrier of the cost-blind price-fixing government can be addressed
by a nove towards long-run nmarginal cost pricing and by ensuring that efficiency
i nprovenents are inplenented along with price increases.

8.9 The Fragmented Decision-makers: Since the conventional approach enphasizes
energy consunption, its attention turns to supply increases which are then
differentiated into centralized and decentralized sources. Conservation becones a
separate issue. As a result, centralized and decentralized supply increases and
energy-efficiency measures becone separate decisions handled in separate offices
by separate departnents or mnistries with separate budgets. In such a context,
enpires and satrapies devel op. And, in the ensuing conflict over funds,
centralized supplies (with the strongest |obbies) get the biggest budgets,
decentralized sources, much |l ess, and energy efficiency has to be content with the
| ef tovers.

But, any energy service, say, lighting, can be obtained either by increasing
centralized or decentralized supplies or by using nore efficient devices and
equi prrent . To know which is the nost cost-effective way of obtaining that

service, they nust be conpared with each other. Hence, sound managenent requires
that tenders must be called, not for augnenting supplies, but for providing the
energy service at the least financial cost.

Hence, the barrier of fragnented decision-nmaking can be tackled by ensuring
that efficiency inprovenents are nade part of the sane investnent decision as that
considering energy supply and nmade in the sane office by the sanme deci sion-naker
and by including efficiency inprovenents in the | east-cost planni hg process.
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8. 10 The Large-is-inpressive Syndrone: Gover nnent deci si on-nakers are very mnuch
concerned with the political "pay-off" and "mileage" they can get out of their
decisions. They tend, therefore, to estimate the conparative "political returns”
from technol ogi cal choices. And in making this conparison, they invariably view
|arge plants as inpressive and grand exhibits that stand as pernmanent testinonies
to the decision-nmaker's concern for the populace. |In contrast, each decentralized
unit is relatively uninpressive and short-lived and the set of such technol ogies
is invisibly diffused over the countryside.

There are al so the managenent aspects. Large projects are easier to manage,
monitor and police with centrally controlled personnel. In contrast, small
di spersed technol ogies require decentralized nodes of managenent, nonitoring and
policing perhaps best based on the initiative and participation of |oca
organi zati ons. All this decentralization can be an anathema to undenocratic
governnents and a nightmare to entrenched bureaucracies. The story goes that a
cyni cal bureaucrat said: "If you spend $7 nillion on a programme of constructing
i nproved fuel-efficient stoves (which have conponents that are pilferable and
breakabl e), you can end up with neither the $7 mllion nor the stoves, but if you
spend $350 nillion on a large project, you are left with a damor a power station
even if 20%is siphoned off by way of conm ssions!”

In the ultimate analysis, however, it is only genuine people-oriented
devel opnental activities that will earn lasting political support. Large projects
will inpress only if they really advance the satisfaction of needs, strengthen

self-reliance and upgrade the environnent.

Thus, the barrier of the governnent decision-maker with the large-is-
i npressive syndrome can be tackled only by stressing the devel opnental aspects of
energy projects and by consuner demand being exerted in favour of those projects
(large or snmall) that advance genui ne devel oprment.

8.11 The Large-is-lucrative Approach: The unfortunate but inescapable reality
in many countries and reginmes is that the expenditures on projects include
conmmi ssions (legal or illegal) to the decision-makers. In such situations, it is
obvi ous that the magnitude of the conmi ssion is proportional to the expenditure on
the project, so that there is an inherent tendency to favour |arge projects,
pursue "maxi mum'-cost planning and ignore cost-effective options. In this
econom ¢ environnent of comm ssions, the large-is-lucrative approach is a nmjor
barrier to cost-effective energy-efficiency inprovenents.

Forci ng decision-nmakers to adopt least-cost planning is an inportant way of
securing attention for cost-effective energy-efficiency inprovenents and
undermining the large-is-lucrative barrier

9 | NTERNATI ONAL, MJLTI LATERAL & | NDUSTRI ALI ZED COUNTRY FUNDI NG Al D AGENCI ES

9.1 The Inefficient-Technol ogy Exporters: After the oil-price shocks of the
1970s, there has been considerable progress in energy efficiency in the

i ndustrialized countries. In this process, a number of the energy-inefficient
technol ogies of the earlier era have been replaced with nodern energy-efficient
t echnol ogi es. But, in the developing countries, the process of efficiency

i nprovenent has not taken place to the sane extent. This is primarily because of
the transfer of energy-inefficient technologies to the devel oping countries which
have always depended heavily on technology inports from the industrialized
countri es.
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A basic difference between industrialized and devel oping countries nust be
enphasi zed here. Wiereas industrialized countries had | arge stocks of inefficient
equi pmrent to be replaced, developing countries are very nuch nore of a "blank
sheet". Much of what the developing countries have may be inefficient, but
fortunately, they do not have too nmuch of it. Hence, they can |eapfrog
technol ogically by adopting energy-efficient technologies w thout going through
t he i ntermedi ate phase of |arge-scale energy inefficiency.

This barrier to energy efficiency created by the energy-inefficient-
t echnol ogy exporters can be tackled by assistance with technol ogy assessnent, by
favouring energy-efficient technologies in aid progranmes and by supporting
t echnol ogi cal |eap-frogging in devel oping countri es.

9.2 The Suppl y- bi ased: Just as the producers and distributors of energy
carriers and financial institutions are obsessed with the supply aspect of the
energy system the international, multilateral & industrialized country agencies
that provide the funds and aid are al so suppl y-biased.

The origin of this barrier is the conventional approach to energy foll owed
by these international, multilateral & industrialized country agencies according
to which the purpose of the energy systemis to increase energy consunption which
means that the enphasis has to be on increasing the supply of energy. Hence,
efficiency inprovenents beconme a separate issue that is automatically ignored
because it does not lead to increases in supply and consunption

This barrier has to be tackled at the conceptual stage by propagating a

paradigm shift -- instead of judging developnent by the magnitude of energy
consunption, it nmust be neasured by the level of energy services. But there are
several options for inproving energy services -- in particular, they can be

i ncreased either by increasing supplies or by using nore efficient devices. For
these agencies to know which is the best way of obtaining that service, the

various options nust be conpared with each other. Hence, sound financi al
managenent requires that tenders nust be called, not nerely for augnenting
supplies, but for providing the energy services that are necessary. In addition,

efficiency inprovenents nust be included in the | east-cost planning process.

Thus, the best way of contributing to the dismantling of the barrier posed
by the supply-biased is to shift the enphasis fromenergy consunption and supplies
to energy services, to include efficiency inprovenents in the list of options for
providing services, and to pursue | east-cost pl anning.

9.3 The Anti-innovation Attitude: Anot her barrier is the reluctance of
international financial institutions such as the Wrld Bank to fund new but-yet-
unproven technol ogies. The reasons for this attitude at the international |evel
are virtually the sane as those (cf. Section 7.3) influencing |ocal and national
financial institutions. However, the inplications are even nore serious.

The anti-innovation attitude results in even the nost prom sing of these
technol ogies being unable to find financial support for conpletion of the
i nnovati on chai n. This is particularly the case with technol ogies for energy-
efficiency inprovenent and for renewables especially for bionmass production and
bi omass- based energy technol ogi es. Al so, the devel opnent of sone technol ogi es may
require collaboration between institutions in industrialized countries and
devel oping countries, and if international support cannot be found for such
col l aboration, it can proceed only with bilateral funding which often precludes
funding of R & D in the industrialized country.
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The barrier of the anti-innovation attitude of international financia
institutions can be addressed by reserving a small percentage of the funds of
these institutions for venture-capital support and assistance of prom sing but as-
yet -unproven energy-efficiency technol ogi es.

9.4 The Large-is-Convenient Funder : The international, mul til ateral &
i ndustrialized country agencies that provide the funds and aid for energy projects
are large bureaucracies doing a great deal of paperwork. And the paperwork and
adm ni strative expenditures (site visits, for exanple) necessary to fund a project
are roughly the sane for a large project of $1 mllion as for a project of
$10,000. So, if there is a $1 mllion budget and a choice has to be nade between
one large project of $1 million and 100 projects of $10,000 each, the bureaucracy
tends to choose the large project to avoid 100 tinmes nore paperwor kK*'",

The way of helping to overcone the barrier of a funding bureaucracy that finds it
convenient to support large projects is to arrange for funding a progranme
admi ni stered by an agency that executes the | arge nunmber of small projects

9.5 The Project-node Sponsors: Fi nanci al support for energy activities fromaid
agencies has invariably been project-oriented, typically biased to large supply
projects, e.g., the construction of massive hydroelectric dans. This tendency is
partly because of the Ilarge-is-convenient syndrome described in the previous
secti on. Aid in the project node nay be appropriate for supply-oriented energy
strategies where the preoccupation is wth massive energy plants. But this
approach is a barrier to inplenenting energy-efficiency programres which enphasi ze
a | arge nunmber of diverse and often snall-scale technologies to suit regional and
| ocal conditions. The inplementation of a large nunmber of snmall projects is
inpractical with project-type support in which the disbursal of funds is closely
adm ni stered by the funding agency.

The barrier arising from project-node sponsors has to be overcone by neasures that
include the reorientation of aid from specific projects to broad programes for
which the detailed allocation of programe resources is largely the responsibility
of locally based institutions in accordance with the overall programre objectives

9.6 The Self-Reliance Underminers (alias the Dependence-Perpetuators): A
drawback of the policy of shifting from project to programe support is that nost
devel oping countries may not have the technol ogi cal and managenent institutions
and expertise to plan and adm nister such programes. In fact, this is another
reason why aid support has not enphasized programmes but instead has supported
projects that are closely and narrowy defined at the proposal stage so that the
ai d agencies do not have to rely much on local institutions and capabilities.

The solution to this problemis to devote efforts to building institutions and
strengt heni ng i ndi genous capability. Even though the long-term pay-offs of such
efforts are sure and enornous, aid agencies see this as a timnme-consumng and
frustrating task. They cannot resist the tenptation of achieving what they think
are "quickie successes”". In the process, they debilitate indigenous technol ogica
capability, undernine self-reliance and perpetuate dependence.

First, a portion of the aid should be directed to building the necessary energy-
related institutions and enabling them to support staff who are famliar wth
| ocal devel opnent problens and who are capable of carrying out the needed
technol ogy assessments, fornulating the appropriate programes, nonitoring these
efforts and inproving programmes in the light of field experience.
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The large utility companies of developing countries are particularly attractive

candidates for "institutional renovation® through a reorientation of their
technically conpetent staff from preoccupation with energy supply expansion to the
adm nistration of broad energy service progranmres. As this institutiona

capability is developed, a greater and greater shift from project to progranme
support coul d take pl ace.

Traditionally, aid has not been very effective in directly fostering |oca
techni cal capability. In part, this has been due to the enphasis on |arge
projects for which highly specialized support services are required. The result
has been that procurenent and consulting arrangenents are frequently left to
forei gn conpani es who beconme better and better at providing these skills. But
anot her and perhaps nore inportant, reason is that nost of the |large |oans and
grants managed by international and nmultilateral organizations are given
specifically to cover expenses involving foreign currency. Local expenditures are
not covered by the loans. A typical |oan covers about one-third of the overal
proj ect cost. The aid noney is, therefore, spent mainly on consultancy and
engi neering services and on nachinery inported from abroad. Oten, a sizeable
fraction of bilateral support nust be spent in the donor's country and/or on its
per sonnel

These practices, which are de facto nmethods of recycling the aid back to the
donor country, are not consistent with facilitating and strengthening self-reliant

energy-efficiency efforts. They tend to be nmore of a zero-sum gane (what the
foreign consulting firm gains, the indigenous group loses) than a wn-wn
situation (in which the foreign and |ocal groups benefit synergistically). Much

nmore in the interests of the aided country is a policy of strengthening of
i ndi genous technical capability, one which stipul ates that

(1) before foreign consultancy services are recruited, it be proved that they are
both essential and unavoidable, and when they are hired, neasures be taken to
associ ate | ocal groups with the project/programes, and

(2)a significant fraction of the aid be spent donestically in the recipient
countries so that it is able to contribute to building the local technical
capability.

Thus, the sure way of overcoming the barrier created by the self-reliance-
undermi ner and the dependence-perpetuator is to devote consi derabl e and neticul ous
effort to the initiation/establishnment/strengthening of indigenous capability in
the areas of energy analysis and planning and of energy technol ogi es.

10 CONCLUSI ONS

10.1 Conbinations of Measures for overcoming Barriers: As already stressed, a
one-barrier-one-neasure approach mnust be avoided. In the first place, even a
single barrier may consist of a nunber of sub-barriers. For exanple, attenpts to
fornmulate and inplement energy efficiency standards (EES) may be hindered by the
following sub-barriers: wunfamliarity with EES as a policy tool, lack of
capability to design EES, inconprehensible EES, inability to design credible
tests, inability to enforce EES, markets too snall to attract nanufacturers and
i nconpatibility between EES and consuner interests™™",

Further, since two or nore barriers can operate simultaneously and since
even if there is a single barrier, the corresponding neasure may not be a
sufficient condition for overcoming it, single-neasure efforts are not likely to
bear nuch fruit. Conbinations or packages of neasures increase the effectiveness
of the inplenmentation of energy-efficiency inprovenents.
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The situation is anal ogous to that shown by innovations, where according to
"Berg's theoremt™, those innovations spread which sinultaneously neet severa
consumer demands. The point is that the introduction of new technology is a major
perturbation in society -- it creates new uncertainties regarding costs and
benefits and threatens nmany vested interests seeking to perpetuate the status-quo.

No wonder that those technologies are successful which potential purchasers
cannot afford to reject because they are superior on several counts conpared to
exi sting technol ogi es.
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Simlarly, in the case of energy-efficiency inprovenents, those packages of
measures are likely to succeed that overcome several barriers sinultaneously. A
package that is inplemented quite often consists of a conbination of fiscal
i ncentives, price controls, technical R & D, publicity and educational neasures,
and legislation enconpassing public & private sectors and individuals and
organi zati ons.

From this point of view, energy service conpanies are in fact conbination
packages because they are "singl e-wi ndow' agencies for inplementing all conponents
of energy-efficiency programres -- providing information, assessing requirenents,
financing, organizing contractors, etc. Thus, the energy service conpany idea is
not just one of many approaches that can be taken. It is far nore than a nere
consumer information program or a conservation |oan program It satisfies the
four criteria that must be satisfied by a successful |arge-scale program that
seeks to capture the full econom c potential for conservation

(1) it deals with the high consumer discount rate problem

(2) it is profitable for the conpanies involved,

(3) it can avoid penalizing non-participants™" and .
(4) it can ensure that estimated savings are close to actual savi ngs™''.

10. 2 Conbi nati ons of Measures at the Strategic Level: Quite often it is not
sufficient to inplenment neasures in an isolated way at the policy level. It may
be essential to inplement a conprehensive strategy.

Least-cost planning can be viewed as such a conprehensive strategy for
ensuring a rightful place for energy efficiency inprovenents whil st guaranteeing
consideration for decentralized sources and centralized supplies. It also
necessitates a treatnent of both the demand and supply aspects and a conpari son of
costs on the sane ternms. Least-cost planning may turn out to be one of the nost
power ful ways of inproving energy efficiency.

Simlarly, the follow ng conprehensive strategy may be required for the
i mprovenent of the efficiency of vehicles fuelled with petrol eum products:

technol ogi cal inprovenents in the fuel efficiency of the vehicles
(through better power pl ants, transm ssi ons, vehicle design
| ubricants, tires and material s)

reduction in the total vehicle mles travelled (VM) through traffic
control, behavioural changes, increased public transport, |and-use
changes and parki ng regul ati ons

alternative fuels (nethanol, ethanol, electricity, hydrogen)

A four-pronged strategy has been proposed to reduce India' s dependence upon
pet r ol eum pr oduct s™V"

efficiency inprovenments in the use of petrol eum products
shift of passengers from personal to public transportation
shift of freight fromtruck to rai

shift to non-oil fuels.
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10. 3 Policy-assisted, market-oriented nechani sns: Anot her inportant conclusion
concerns the power and linmts of the market. \atever the virtues of the market
as an allocator of capital, raw materials and manpower, it cannot be depended upon
to safeguard equity, externalities (in particular the environnent) and |ong-term
i nterests. Special policies have to be devised to protect the poor, the
envi ronment and the | ong-term

In particular, many of the barriers result in an inperfect market for
efficiency inprovenents. For instance, the market displays a negative
f eedback™* -- the nore effective the energy efficiency neasures, the less the
requi renent of energy, the lower the price of energy, and therefore, the less the
demand for energy efficiency. This means that price nmechanisnms alone will not
work and market forces by thenselves will not achieve the potential for energy
ef ficiency”. Since the spread of energy-efficiency inprovenents cannot be |eft
to the market, there has to be an enphasis on policy-assisted, market-oriented
mechani sms for promoting energy efficiency. Hence, the inportance of nmarginal-
cost pricing and regulations making conservation investnments profitable to
utilities.

x| i

It is useful to distinguish -- as Yokobori has done bet ween three types
of potential for energy-efficiency inprovenents: the market potential is nuch
| ess than the economc potential because of market distortions and high di scount
rates, and the economic potential in turn is not as nuch as the technical

potential because nmany technol ogies have not yet been nade cost-effective and
econom cally viable. Hence, the first major challenge is to assist the market to
deliver econonically viable conservation technol ogies, and the second chall enge
for public policies is to pronote the flow of new energy-efficient technologies to
t he mar ket pl ace

10.4 Innovation -- a grander vision: Finally, it is necessary to have a grander
vision than energy-efficiency inprovenents. Promoting innovation rather than
energy efficiency per se is likely to be an especially effective way of inproving
efficiency (as long as energy is priced correctly). Here, too, Berg' s inportant
poi nt about innovation is relevant -- mnimzing total production cost (and thus
encouragi ng new technology) will often lead to |ower energy use than mninzing
lifecycle energy cost (which could prolong the life of obsolete technol ogy).
This stress on innovation necessarily neans an enphasis on research and
devel opnent which in the ultimate analysis is the hope for the futured''.
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Tabl e 1: Barriers to energy-efficiency inprovenent, their

suggested for helping to overcone the barriers

origins and neasures

BARRI ER ORI G N OF BARRI ER MEASURE( S) SUGCGESTED FOR
HELPI NG TO OVERCOVE BARRI ER

11. ENERGY

OCONSUMERS

1.1. The I gnorant

| gnor ance/ Lack of
I nf or mati on

Via Publicity/
Denonstration/ Trai ni ng

1. 2. The Poor
and/ or First-
cost sensitive

Poverty and/or first-
cost-sensitivity

Conversion of capital costs
into operating costs through
i nnovati ve financing/

| easi ng/ financi ng rebate
schenes

1.3 The Energy costs are small Governnent intervention through
I ndi ff erent part of total costs regul ati on, standards,
equi prent | abel l'ing, rationing,
etc.

1.4. The Hel pl ess

Lack of know how re.

i dentification,

procur enent,
installation, tota
hardware + software,
operation & mai ntenance
of efficient devices/
equi prrent

Nurture efficiency inprovenments
i ndustry suppl yi ng packages

1.5. The Uncertainty of future St abi li zati on/ sl ow change of
Uncertain energy prices nake it prices. External financing of
difficult to estimate i nvestnents and efficiency
costs/ benefits of i mprovenents
recovery at guaranteed
rate
1.6. The Those who pay the energy Equi prent labelling (to
I nheritors of bills on end-use devices generate nmarket demand for
Ener gy and equi pnent are not energy efficiency) buttressed

I nefficiency

t he ones who nmake the
capital investnents and
st andar ds

by regul ations

BARRI ER ORI G N OF BARRI ER MEASURE(S) SUGCGESTED FOR
HELPI NG TO OVERCOVE BARRI ER

2. END- USE

EEQUI PMENT

MANUFACTURERS

2.1 The Sal es do not depend Regul ati on, standards &

Efficiency Blind

upon (& actually
decrease with) the
energy efficiency

equi prent | abel I'i ng; Equi prent
financing tied to energy
efficiency
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3. END- USE

EQUI PVENT
PROVI DERS

3.1 The
Oper at i ng- Cost s-
Bl i nd

Those who make the
capital investnents do
not have to pay the
operating costs

Equi prent | abelling to generate
mar ket demand for energy
efficiency buttressed by
regul ati ons buttressed by
regul ati ons and standards

4. ENERGY-

CARRI ER

PRODUCERS AND

DI STRI BUTORS

4.1 The Supply- Preoccupation with Change of charter from

obsessed suppl y& | ack of suppliers of carriers to
interest in end- use vendors of energy services.
efficiency because Grow h in independent energy-
profits coupled to servi ce conpani es
sal es

4.2 The Preoccupation with I ncreasi ng scope of supplies to

Centralization
bi ased

centralized supplies

i ncl ude decentralised supplies;
Least —Cost Pl anni ng.

4.3 The Supply
nmonopol i sts

Legal nonopoly
exerci sed

Br eaki ng monopoly over supply
by legislation (e.g., PURPA),
to encourage i ndependent
production of carriers and sale
to utilities

5.
ACTUAL/ POTENTI AL
COGENERATORS
5.1 The | gnorance of Di sseni nation of information on
Cogener at i on- cogeneration potenti al; cogeneration potenti al ;
bl i nd Legal restrictions on Enact nent of PURPA-type | aws
export of cogenerated that will permt the export to
electricity the grid of cogenerated
electricity at renunerative
prices
6.
LOCAL/ NATI ONAL
FI NANCI AL
| NSTI TUTI ONS

6.1 The Supply-
bi ased

Focus on energy
consunption and
supplies, not on energy
servi ces

Shifting focus from energy
consunption to energy services;
I ncl usi on of efficiency

i nprovenents in options for
provi di ng service; Least-cost
pl anni ng

6.2 The Unfair

Supplies and efficiency
i mprovenent s not
conpared on equal terns

Fair conpetition between supply
i ncreases and efficiency

i nprovenents by elimnating
subsi dies to energy suppli es,
correct pricing, sane terns of
credits, benefits, incentives
etc.
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6.3 The Anti - Ri sk in fundi ng new and Vent ure-capi tal funds from

i nnovati on yet - unproven financial institutions for

Attitude t echnol ogi es support of prom sing but yet-
unproven energy-efficiency
t echnol ogi es

BARRI ER ORI A N OF BARRI ER MEASURE( S) SUGCGESTED FOR
HELPI NG TO OVERCOVE BARRI ER

7

GOVERNVENT/ COUNTR
Y

7.1 The Bel i ef that Cenerating public pressure to

Uni nt er est ed conservati on pressure make efficiency inprovenents

Gover nnent is not for devel oping core of devel opnent strategy,
countries because their basis of national policy and
consunption |l evels are an integral part of |east cost
al ready too | ow pl anni ng

7.2 The Skills- Techni cal and Ext ensi ve and i ntensive

short Gover nnment managerial skills to trai ni ng programmes

fornul ate and i npl enent
ef ficiency progranmes
in short supply

7.3 The

Gover nment w o
adequat e trai ni ng
facilities

Lack of training
facilities and shortage
of trainers

Devel op the required training
facilities and build up a
cadre of trainers

7.4 The

Gover nment w o
Access to

Har dwar e,

| nadequat e access
to info and
Sof t war e

devel opnent s

Tr ai ni ng becones
out dat ed

Access to hardware & software
t hrough continuously updated
technol ogy and policy nenus.
Acquisition of know how and
absorption of technol ogy

7.5 The Capita
short Gover nnment

Capital -short
governnents of an

I nfrastructure-poor
country have very high
di scount rates (are
first-cost sensitive)
and are reluctant to

i nvest on efficient

i nfrastructures and

t echnol ogi es.

First costs nust be converted
through loans or aid into
operating costs

7.6 The Sal es-
pronoti ng
Regul at or

Profits are coupled so
t hat demand- si de

i nvestnments | ose
revenues due to
decreased sal es and

|l ose returns on its
demand- si de prograns

Regul atory reforms (1) to
decouple profits fromsales &
and allow utilities to make a
profit from successful demand-
side prograns and (2) to nake
utility’s least-cost plan its
nost profitabl e course of
action
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BARRI ER ORI A N OF BARRI ER MEASURE(S) SUGGESTED FOR HELPI NG
TO OVERCOME BARRI ER
7.7 The | The energy-efficiency |Locating energy efficiency under
Power | ess agency does not have |a sufficiently high political
Ener gy- enough clout because |authority to ensure t hat
ef ficiency it is merely a part measures are inplemented across
Agency of t he energy |all sectors and mnistries
mnistry
7.8 The Cost - Gover nnent - Long-run margi nal cost pricing;
bl i nd Price |admnistered prices |efficiency inprovements nust be
Fi xer do not reflect the |inplenented along with the price
real costs increases to offset the latter
7.9 The | Decisions re: Deci si ons re: efficiency
Fragment ed ef ficiency i nprovenents made part of the
Deci si on- maker i nprovenents are nade same investnent decision as that

separately from

considering supply and nade in

decisions re: supply the same office by the sane
i ncreases deci si on maker ; Ef ficiency
i nprovenents included in |east
cost pl anni ng.
7.10 The Large- Large centralized Stress devel opnental aspects of
i s-inpressive pl ants have bi gger energy projects & generate
Syndr one political "pay-off" consuner demand in favour of
because they are those projects (large or snmall)
i npr essi ve t hat advance genui ne
devel opnent.
7.11 The Large- In econonic Adopt | east-cost planning to
is-lucrative envi ronnent of secure attention for cost-
Appr oach I egal /ill egal ef fective energy- efficiency
conmi ssi ons, |arge i mprovenents
projects are
favoured, cost-
effective options are
i gnored & "maxi muni -
cost planning is
pur sued
8.
| NTERNATI ONAL,

MULTI LATERAL &
| NDUSTRI ALI ZED

COUNTRY

FUNDI NG Al D

AGENCI ES

8.1 The Export of obsolete Technol ogy assessnent

I nefficient- energy inefficient assi stance; Exporting energy
Technol ogy t echnol ogi es efficient technol ogi es;
Exporters Supporting technol ogi cal | eap-

froggi ng by devel opi ng
countries

8.2 The Supply-
bi ased

Focus on energy
consunpti on and

Shifting focus from energy
consunption to energy services;
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supplies, not on
energy services

I ncl usi on of efficiency

i nprovenents in options for
provi di ng service; Least-cost
pl anni ng

BARRI ER ORI A N OF BARRI ER MEASURE(S) SUGGESTED FOR HELPI NG
TO OVERCOMVE BARRI ER
8.3 The Anti- Risk in funding new | Venture-capital funds from
i nnovati on and yet -unproven | financial institutions for
Attitude t echnol ogi es support of promising but yet
unproven energy-efficiency
t echnol ogi es
8.4 The Large- Less paper wor k to | Programe support to agency that
i s- Conveni ent support few | arge | adm nisters | arge  nunber of
proj ects t han many |small projects
smal |l projects

8.5 The Project-

node Sponsors

The appropri at eness
of the project node
for large centralized
energy plants has

gui ded t he approach
to small projects

al so

Shifting enphasis
to program

from project

8.6 The Sel f -
Rel i ance
Under m ners
(alias t he
Dependence-

Per pet uat or s)

More convenient to
use known "bel t way
bandi ts" and western
institutions and
experts

Usi ng i ndi genous
St r engt heni ng
t echnol ogi ca
capability

experti se,
i ndi genous
institution and
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saved.)
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prograns. Subsidies will often be desirable initially, to reward those
with the courage to "go first.” But for programs that seek to capture
the full economc potential for efficiency inprovenent, it is inportant
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to try to satisfy the no-losers test. Exanpl e:  Suppose an innovative
entrepreneur builds a super energy-efficient, nobdern factory that
produces high-quality wdgets at conpetitive cost in the service
territory of a utility that is subsidizing energy-efficiency investments
in the factories of his economcally inefficient conpetitors, to the
extent that rates go up and the entrepreneur |oses his conpetitive edge.
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xl..John Wakeham Energy Secretary of United Kingdom holds a contrary view "The
financial benefits of saving energy are clear enough not to require
addi tional governnent assistance", Financial Tinmes, page |, Section 1V,
Decenber 14, 1990 Financial Times Survey on Energy Efficiency, but WK has
had far |ess success than, for instance, Japan where the market was

supplerrented wth financial incentives, information, regulations and
standards, education and training of energy managers.
xli..Yokobori, K, "Aimng for Sustainable Developnent": Inplications for Energy
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Mal aysi a, January 7-11 , 1991 (in course of publication).

xlii..Incidentally, research and developnrent has been a major conponent of
Japanese energy policy. Japan's Sunshine Project is for alternative energy
sources (coal liquefaction and gasification, solar and geothernmal energy,

and "seed technol ogies" such as ocean thermal energy conversion, w nd
energy and bionmass) and the Monlight Project for energy conservation
technol ogi es (advanced battery storage systens, fuel cells, heat punps,
superconductivity, ceramic gas turbines, and energy conservation in
furnaces, boilers, generators and other industrial plant). The budget of
the Sunshine Project is four tines the budget of the Monlight project --
and ten times the total research budget of the UK's Departnent of Energy!
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