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Abst r act

The conventi onal paradi gmfor energy devel opnent in the third world
today is the GROSSCON (GRowt h-Oriented Supply-Sided CONsunption-directed)
paradi gm However, energy devel opnment based on this paradigmis intrinsically
unsust ai nabl e because it | eads to environnental degradation, conflicts with
the people |ocated at project sites and nounting costs.

Economic growth is a necessary, but not sufficient, condition for
sust ai nabl e devel opnent; in addition, the growh nust be need-oriented,
self-reliant and in harmony with the environnent. To advance such a pattern
of econom c growh, energy nust acquire (1) a devel opnent focus directed
towards the satisfaction of basic needs, starting with the needs of the
needi est, (2) an end-use-orientation to reveal what energy is used for, who
benefits fromit and how efficiently it is being used, and (3) a service-
direction so that the true indicator of sustainable devel opnment is the |evel
of energy services enjoyed by the popul ation, particularly by its poorest
sections, rather than the nagnitude of per capita energy consunption. Hence,
the estimation of energy demand has to be based on a DEFENDUS (DEvel oprent -
Focussed END Use-oriented Service directed) paradigm This paradi gmnust al so
i nclude a rational rule-based approach -- |east-cost and/or | east-
envi ronnent al -i npact planning -- for arriving by a minimzation process at a
supply-m x involving centralized sources, decentralized sources and energy
savi ng nmeasures. Thus, if energy is to becone an instrunment for sustainable
devel opment a DEFENDUS par adi gm nust be used in place of the conventiona
GROSSCON par adi gm

Taki ng Karnataka State in South India as an exanple, it is noted that

t he conventional energy paradigmoffers the gloomy promse that "..... ener gy
shortages will continue up to, and even in, 2000, with little hope
thereafter.” 1In contrast, the DEFENDUS el ectricity scenario involving a

devel opnent - f ocussed, end-use-oriented, service-directed estimte of demand
and | east-cost supply-m x of centralized sources, decentralized sources and
energy saving neasures, is cheaper, quicker, nmore environmentally sound and
nore equitable -- it is an exanple of an energy scenario for sustainable
devel opnent .

Though the replacenent of the GROSSCON paradi gmw th the new DEFENDUS
paradi gm can play a major role in nmaking energy an instrunent for sustainable
devel opnent, such a shift is not taking place as rapidly as its potenti al
woul d suggest.

Ener gy consunption patterns are shaped by the behaviour of a large
nunber of individual/group/institutional actors, each of whom has to nmake many
decisions relating to major energy-using activities. Thus, the inplenentation
of a paradigmshift involves actors operating at various |levels. Further
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action may be required at one or nore levels -- fromthe mcrol evel of the
consumer through the macrol evel of gl obal agencies. But, barriers to the
repl acenent of the GROSSCON paradigmw th the new DEFENDUS par adi gm exi st or
can arise at all these |evels.

A detail ed anal ysis has been presented of the role of international
multilateral and industrialized country funding/aid agencies in pronoting the
paradi gm shift by overcoming the barriers created by the inefficient-

t echnol ogy exporters, the supply-biased, the financial institution with an
anti-innovation attitude, the | arge-is-convenient funder, the project-node
sponsors and the self-reliance undermners (alias the dependence-

per pet uat ors) .

It has been concluded that conbinati ons of measures for overconing
barriers, conbinations of measures at the strategic |evel and policy-assisted,
mar ket - ori ented mechani sns are required. The DEFENDUS paradi gm nay be
difficult to inplement, but the conventional GROSSCON paradigmis inpossible
to sustain; hence, the paradigmshift is very likely.

Finally, it is necessary to have a grander vision than a paradi gm shift
for energy. The real goal of an energy systemis sustainabl e devel opnent.
Only then will energy becone a neans to an end rather than an end in itself.
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1. Conventi onal Paradi gm for Energy Devel oprment?

Virtually all energy thinking in the third world today is dom nated by
t he GROSSCON (GRowt h- Ori ented Suppl y- Si ded CONsunpti on-directed) paradi gm
Thi s energy paradi gm gui des the views of governnents, the approach of energy
institutions and the thinking of decision-makers and pl anners.

Conventional Supply Based Paradigm
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The conventional GROSSCON paradigm (cf. the left hand side of Figure 1)
starts by equating devel opnment with econom c growth, nmeasured for exanple by
t he magni tude of the G oss Donestic Product (GDP). Next, the paradi gm
considers that the only way econom c growth can be achieved is by punping
energy into the econony. So, growh in energy consunpti on becones a necessary

condition for economc growmh -- this is the so-called Energy-GDP rel ation-
ship. Then, the paradi gmnoves on to various energy carriers, electricity and
oil. So, energy becomes an end in itself and once this happens, the main task

is to make a denand projection estimating how nuch energy will be required in
the future. After a demand projection is nade, the main issue is how the
supply of energy can be increased to neet that demand. Energy sources nust be
identified to supply the energy required to nmeet that denand.

On the right hand side of Figure 1 are all the things that have been
ignored in this consunption-directed suppl y-biased process of energy planning.
The possibility of using energy nore efficiently, and therefore of saving
energy, has been ignored. Also ignored are the environnental inpacts and
whet her the sources of energy that are being used are renewabl e or
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non-renewable, i.e., are they being stolen fromfuture generations and

depl eted, or are they being used in a renewabl e way? Nowadays, the |ay
public has becone aware of these issues so that no energy planner can get away
wi th conpletely ignoring conservation and environnental inpacts. So, what is
often done by planners is to do the left hand side of the exercise first -- a
demand projection followed by a schenme for supply increases. Then, after the
whol e exercise is over and all the budgets are drawn up, they wite a chapter
on conservation stating powerfully how inportant it is to use energy
efficiently and anot her chapter on environnental inpacts saying el oquently
that we nust be very careful about the only earth that we have, etc. But,
conservation and environnental protection do not come into the budgets; they
are afterthoughts and retrofits.

2. Unsust ai nability of Conventional Paradi gnt

Thi s GROSSCON par adi gm t hat dom nates current energy devel opment has a
nunber of serious defects. It is unwi se because it enphasizes the consunption
of energy. But, human beings do not want kilowatt hours and joul es; what they
want is light, heat, warnth, translational notion in transport, rotating
shafts in machinery, etc. What is inportant is the services that energy
provi des, and not merely the consunption of energy per se. Conventiona
energy planning is unfair because it does not scrutinize the distribution of
the benefits of energy anong the different income groups in society, and
whet her this distribution is skewed agai nst the poor, as is invariably the
case. For exanple, in the state of Karnataka in South India, as much as 50%
of Karnataka's popul ati on does not benefit directly fromits electricity
system It is unfrugal (to coin a word) because it ignores efficiency
i nprovenents. Finally, it is unbal anced because it | ooks only at the supply
of energy and not at how this energy is being used, i.e., it does not |ook at
t he demand side

The conventional GROSSCON paradigmfor energy is also responsible for
t he wel | -known environnent -devel opnent trap (Figure 2). G oups of people who
may be call ed devel opers propose their version of "devel opnent" to achi eve
whi ch there nust be economic growmh. And in order to have econonic grow h,
t hey nmust be increases of energy consunption. Wen, however, this energy is
produced, there are invariably a nunber of side effects. But, |ike many
nodern doctors who prescribe "miracle drugs"” without telling patients about
the side-effects of these drugs, the devel opers do not tell the people about
the side-effects of these energy projects.

One of the nost inportant of these side-effects is environnmenta
degradation. Concerned people who see the environnent degradi ng foresee that
the entire life-support systemw |l be ruined, and because they object to this
di sastrous result, they oppose the energy projects thinking that such
opposition is the only way they can prevent the environnental degradation
Thus, a conflict intensifies -- the developers say that the environnentalists
are preventing devel opnent and progress, and the environmentalists say that
t he devel opers and pl anners are destroying the environnment making further
devel opnment i npossi bl e and the devel opment process unsustai nable. The two
sides are locked in battle. This conflict cannot be resolved within the
framework of the conventional paradigm (Figure 2).
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There are also other side-effects. First of all, there is the human

di mensi on of the problem The people who are located at the site of these
devel opnent projects often have to be di splaced or subject to pollution. They

becone the victins of devel opnent. Instead of seeing the projects as
devel opnent, they see it as a process whereby a group of people -- the
contractors and their allies -- benefit fromthese projects at their expense.

The victins of devel opment then begin to oppose the projects. This conflict
is taking place in many parts of the third world, for instance, over the
Nar mada projects in Western India.

Then, there are the nmounting costs -- the econom ¢ di nension of the
problem It is becom ng increasingly expensive to generate the extra energy.
Econonmi sts say that the marginal cost of energy is increasing in the sense
that it is nore expensive to produce the next kilowatt hour of electricity or
tonne of coal or barrel of oil or than the previous one. That is because as

t he easy sources get exhausted, we have to turn to the nore difficult ones.
W& have to go fromthe easy dams, mnes and oil fields to the renote dans in
nmount ai nous areas, the deep nmines and off-shore sources of oil

The World Bank showed in 1989 that only about $20 billion was avail abl e
in response to the request of all devel oping countries for about $100 billion
to nmeet the requirements of their electricity sectors® It turns out that a
simlar msmatch between the availability and demand for funds for the
electricity sector exists within devel oping countries. The basic problemis
that, in a country where the state makes the bulk of the investnment on
electricity infrastructure, both the size of the total state plan and the
percentage of the total plan earmarked for electricity are not fixed by the
electricity sector; they are fixed by the Government, which has the
responsibility for a nunber of other crucial devel opmental sectors such as
education, health, etc. As a result, the Governnent can make available only
one-third to one-fifth the funds asked for by the electricity sector. 1t has
been pointed out that, in this conflict between the electricity sector and the
econony as a whole, the electricity sector is like the Indian nythol ogi ca
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denmon Bakasura who had an insatiable appetite -- no matter how nmuch he was
fed, he always wanted nore. For exanple, the share of the plan going to
electricity has increased in India from10%to 15%to 20%to 25% and now t he
electricity sector wants even nore. This then is the econom c consequence of
t he conventional paradigmfor energy -- what the electricity sector asks for
is several times nore than it can ever hope to get fromthe Governnent.
Consequently, it is econonmically inpossible to persist with the GROSSCON

par adi gm

The conventional paradigmhas |led therefore to environnenta
degradation, conflicts with the people |located at project sites and nounting
costs. Energy devel opnent based on the conventional GROSSCON paradigmis
intrinsically unsustainable. It appears that the acronym GROSSCON i s very
appropriate, because according to the Oxford dictionary, "gross" neans
flagrant and "con" neans confidence trick).

3. Wiat is Energy for Sustainabl e Devel opnent?

It is perhaps worth stressing that energy for sustai nabl e devel opnent is
a grander objective than sustainable energy developnent in the literal sense
because the energy system coul d be sustainable w thout the devel opnent of
soci ety being sustainable. Thus, the priority in the third world should be
sust ai nabl e devel opnent, with energy coming into the picture as an instrunent
of sustai nabl e devel opnent. Such a perspective begs the question: what is
sust ai nabl e devel opnent ?

Sust ai nabl e devel opnent requires economic growh but it must not be
equated with growmh. Gowth is a necessary, but not sufficient, condition for
sust ai nabl e devel opnent. In addition, sustainable devel opment nust advance
t hree obj ectives:

(1) the satisfaction of basic needs,

(2) t he strengthening of self-reliance so that people take control over
their own destinies, and

(3) harmony with the environnment since the devel opnment process mnust
wi t hstand the passage of tinme and survive over the long run --
otherwise, it will not be sustainable.

If energy therefore is to becone an instrunment for sustainable
devel opnment, it must be devel opnent -focussed, and in particular, it rmust be
directed towards the satisfaction of basic needs, starting with the needs of
the neediest. To achieve this need orientation and this equity in
di stribution of benefits, it is essential to | ook at the end-uses of energy.
VWhat energy is used for and who benefits from energy become central issues.
The enphasis has to shift fromthe consunption of energy to the provision of
energy services. The true indicator of sustainable devel opment nust becomne
the I evel of energy services enjoyed by the population, particularly by its
poor est sections, rather than the nmagnitude of per capita energy consunption
Thus, both an end-use-orientation as well as a service-direction are
required. Hence, the estimation of energy demand has to be based on a
DEFENDUS ( DEvel opnent - Focussed END- Use-oriented Service directed) paradigmif
energy is to advance sustai nabl e devel opnent.




The next question concerns what mx of supplies will meet this denmand.
In this context, it is crucial to ensure that

(1) supplies are not restricted to the conventional centralized sources
(coal, oil, nuclear and major hydroelectric plants),

(2) decentralized sources (w nd, solar, biomass, small hydroelectric) are
al so included in the options, and

(3) energy saving neasures (efficiency inprovenents, carrier substitution
and alternative nodes of energy usage) are treated as equivalent to
energy-supply increases, and therefore as valid options for neeting the
energy requirenent.

Wth such an expanded list of options, a rational rul e-based approach is
required for arriving at a supply-mx involving centralized sources,
decentralized sources and energy savi ng neasures. One such approach is | east-
cost supply-nmix planning which is a process of exam ning all energy-saving and
ener gy- produci ng options to select a m xture of options that mnimzes cost.

But, cost cannot be the only consideration in achieving sustainable
devel opnent; environmental concerns are crucial. Were environnental inpacts
can be included in costs, they can be incorporated into |east-cost planning.
Al ternatively, |east-environnmental-inpact planning can be carried out. Very
often, the least-cost solution is also the | east-inpact solution. But where
this is not the case, environnental benefits may have to be traded off agai nst
costs. Wiat is required therefore is a least-cost and | east-environnental -

i npact supply m Xx.

Thus, if energy is to becone an instrunent for sustainable devel opnent a
DEFENDUS par adi gmthat includes a | east-cost and | east-environnental -i npact
supply m x nust be used in place of the conventional GROSSCON paradi gm



4, The DEFENDUS El ectricity Scenario for Karnataka State in South India --
An Exanpl e of an Electricity Scenario for Sustainabl e Devel opment?

The recent efforts at electricity planning in Karnataka State, South
India, in particular the May 1987 report® of the Conmittee for preparing a
"Long Range Plan for Power Projects in Karnataka 1987-2000 AD' (LRPPP), are
clear-cut exanples of the failure of the conventional GROSSCON approach to
energy planning. The LRPPP plan denmanded that, in order to neet its energy
requi renent of 47.520 Twh and 9.397 GNin 2000 AD, the state should spend an
astrononi cal sum of about $17.438 billion, develop a great deal of infra-
structure (better transmission lines, coal transportation |inkages, railway
facilities, etc.), construct massive centralized power generation facilities
(including a 1 GNsuper-thernal coal -based power station and about 2 GW of
nucl ear power), raise funds fromthe Wrld Bank and the Central Governnent,
divert at least 25% of Karnataka State's Plan for power and appeal to private
i ndustry to set up generation facilities. In return, the LRPPP plan prom sed
that "..... energy shortages will continue up to, and even in, 2000, with
little hope thereafter."* In other words, conventional plans are no | onger
solutions; they are exercises in profligacy.

An alternative scenario for the electricity sector of Karnataka has,
t herefore, been devel oped on the basis of the DEFENDUS paradigm This
DEFENDUS scenari o for energy demand and supply focusses on peopl e- based
devel opnent through the pronotion of energy services, identifying
t echnol ogi cal opportunities for better utilization of energy through a
scrutiny of the end-uses of energy, and using a | east-cost approach to
identifying the m x of energy supplies. The DEFENDUS scenario turns out to be
as promsing as the LRPPP and other conventional plans are gloony. In
particul ar, even though the DEFENDUS demand scenario involves the illum nation
of all hones in Karnataka, an enphasis on enploynent-generating industry, the
energi zation of irrigation punpsets up to a limt inmposed by the groundwater
potential, and the establishnment of decentralized rural energy centres in
villages, it cones out with energy and power requirenments in the year 2000 AD
that are only about 38% and 42%respectively of the LRPPP demand.

This reduction in requirenment is only partly (41 % due to the sinple
efficiency inprovement and carrier substitution neasures. These nmeasures
consi st of the replacenent of inefficient notors and i ncandescent bul bs with
efficient nmotors and conpact fluorescent |anps respectively, the substitution
of solar water-heaters and LPG stoves for electric water heaters and electric
stoves, and the retro-fitting of irrigation punpsets with frictionless foot-
val ves and HDPE piping. As inportant is the 59 %reduction in requirenment due
to the devel opnment focus -- the total energy requirenent goes down by directly
addressing the energy needs of the poor. That is, it takes nore energy to
keep poor peopl e poor.



To neet its energy denmand, the |east-cost supply-m x scenario involves a
m x of efficiency inprovenents and electricity substitution measures
decentralized generation technol ogi es and conventional centralized generation
technol ogies in an approxi mately 40:40:20 ratio. The replacenent of
inefficient with efficient notors is the cheapest technol ogy, and therefore,
it comes out as the first elenment of the m x, then inprovenment of irrigation
punpsets, followed by small hydel, conpact fluorescent |anps, cogeneration
from bagasse fuel in sugar factories, biogas, producer gas and then natura
gas.

As the energy requirenent increases, i.e. as the demand escal ates, the
nore i nescapable do the environmentally malign and harsh technol ogi es becone.
As the demand goes down, it beconmes possible to avoid sone of these harsh
technol ogi es. So, the technol ogi es that nust be invoked by the | east-cost
supply-m x are very nmuch a function of the magnitude of the energy goal. This
is the reason why the demand targets are often mani pul ated to high val ues, so
that they justify some of the harsh technol ogi es that would not conme into the
mx with | ower demand targets. |In the specific context of Karnataka, the
reduced DEFENDUS dermand for centralized generation technol ogi es nmeans that the
t echnol ogi es that have become environnmentally controversial in the state --
nucl ear power, coal -based thermal power and major hydroelectric plants -- can
be avoi ded.

I nstead of the DEFENDUS | east-cost supply-nmix, the conventional LRPPP
plan starts with nuclear, coal and hydel and | eads to what we may cal
"maxi mum cost planning”. Wen the cost of the DEFENDUS | east-cost supply-m X
is conpared with the cost of the official "maxi mumcost plan", it turns out
t hat the DEFENDUS supply schene is only about one-third of the cost of the
centralized supply scheme even though it envisages providing nore services to
the people. The excess of the maxi num cost over the DEFENDUS suppl y-m x
represents the squandering of public funds that results from adopting, not the
| east-cost mx of appropriate energy technol ogies, but an arbitrary mx of
ener gy technol ogi es that has obviously been arrived at by considerations other
t han cost.

Even allowing for a five-year preparation period before efficiency
i nprovenents and electricity distribution nmeasures are introduced, the
DEFENDUS scenari o involves a shorter gestation time. This is because it
depends largely on efficiency inprovenents and electricity substitution and on
decentralized technol ogi es that can deliver energy and power w th short
gestation tinmes. And finally, as a bonus, the DEFENDUS scenario is far nore
environnmental ly benign in ternms of CO, punped into the atnosphere every year

To summari ze: the DEFENDUS el ectricity scenario involving a devel opnent-
focussed, end-use-oriented, service-directed estimte of demand and | east-cost
supply-m x of centralized sources, decentralized sources and energy saving
measures i s cheaper, quicker, nore environmentally sound and nore equitable
than the GROSSCON LRPPP scenari o.

5. Role of International, Miultilateral & Industrialized Country Funding/aid
Agenci es in pronoting the New Paradi gn?




There is growi ng appreciation of the role that a paradigmshift --
i nvol ving the replacement of the GROSSCON paradigmw th the new DEFENDUS
paradi gm -- can play in making energy an instrunment for sustainable
devel opment. At the same time, there is increasing realization that such a
shift is not taking place as rapidly as its potential would suggest.
Attention is, therefore, being turned to the factors determning the
i npl ement ati on, acceptance and spread of the new paradi gm

Ener gy consunption patterns are shaped by the behaviour of a |arge
nunber of individual/group/institutional actors, each of whom has to make many
decisions relating to major energy-using activities. Thus, the inplenentation
of a paradigmshift involves actors operating at various levels. In
particular, the follow ng actors are invol ved:

energy consuners (individuals, households, firms, 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

| ocal / state/ nati onal governnents

fundi ng/ ai d agencies of international and nultilateral organizations and
of the industrialized countries.

Further, action may be required at one or nore levels -- fromthe mcrol eve
of the consuner (residential, comrercial, industrial, etc.) through the
macr ol evel of gl obal agencies. But, barriers to the replacenent of the
GROSSCON paradigmw th the new DEFENDUS par adi gm exi st or can arise at all

t hese | evels.

A detailed analysis of the various barriers, their origins and the
nmeasures that can contribute to overcom ng them has been presented
el sewhere®. In this paper, however, attention is restricted to the follow ng
barriers at the international |evel.

51 The I nefficient-Technol ogy Exporters: After the oil-price shocks of the
1970s, there has been considerable change in energy thinking in the

i ndustrialized countries, particularly with regard to i nprovenents in energy
efficiency leading to greater energy services for the same input of energy.

In this process, a nunber of the old energy-inefficient technol ogies of the
earlier cheap-oil era have been replaced with nodern energy-efficient

technol ogies. But, in the devel oping countries, the process of efficiency

i nprovenent has not taken place to the sane extent. This is primarily because
of the transfer of obsolete, often cast-off, energy-inefficient technol ogies
to the devel opi ng countries, which have al ways depended heavily on technol ogy
inmports fromthe industrialized countries
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Further, a basic difference between industrialized and devel opi ng
countries must be enphasized here. Wereas industrialized countries had | arge
stocks of inefficient equi pment to be replaced, devel oping countries are very
much nore of a "blank sheet”. Mich of what the devel opi ng countri es have, may
be inefficient, but fortunately, they do not have too much of it. Hence, they
can | eapfrog technol ogically by adopting energy-efficient technol ogi es without
goi ng through the intermedi ate phase of |arge-scale energy inefficiency.

The barrier to a paradi gm change created by the energy-inefficient-
technol 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 opi ng countri es.

5.2 The Supply-biased: Just as the producers and distributors of energy
carriers and financial institutions wthin devel oping countries are obsessed
with the supply aspect of the energy system the international, multilateral &
i ndustrialized country agencies that provide the funds and aid are al so

suppl y-bi ased. Thus, of the $66.83 billions (constant 1991 dollars) given

bet ween 1980 and 1990 as energy sector loans by the multilateral devel opnent
banks (World Bank - 67% Asian Devel opnent Bank - 11%, "... less than 1%...
has been for end-use energy efficiency."®

The origin of this barrier is the conventional GROSSCON approach to
energy followed by these international, nultilateral & industrialized country
agenci es according to which the purpose of the energy systemis to increase
ener gy consunption, which nmeans that the enphasis has to be on increasing the
supply of energy. Hence, efficiency inprovenents becone a separate issue that
is automatically ignored because it does not lead to increases in supply and
consunpt i on.

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

shift to the DEFENDUS paradi gm-- instead of judging devel opnent by the
magni t ude of energy consunption, it nust be nmeasured by the |evel of energy
services. But there are several options for inproving energy services -- in

particul ar, they can be increased either by increasing supplies or by using
nore efficient devices. For these agencies to know which is the best way of
obt ai ni ng that service, the various options nmust be conpared with each ot her

Hence, sound financial managenent requires that tenders must be called, not
nmerely for augnmenting supplies, but for providing the energy services that are
necessary. In addition, efficiency inprovenent neasures nust be included in
the options considered by 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 planning.

5.3 The Anti-innovation Attitude’: Another 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 internationa
|l evel are as foll ows.
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The technol ogi es underlying a paradigmshift are evolving rapidly, and
at any juncture, there are pronising but not-yet-proven technol ogies. These
new t echnol ogi es have not yet passed through the innovation chain -- the
sequence of steps (such as basic research, applied research, design
engi neering for manufacturing, manufacturing and marketing) from i dea/concept
in the mnd to product/process in the econony.

It is well-known, however, that before a technol ogy penetrates the
econony, it has to pass through several stages:

(1) t he technol ogy nust be "right" -- its technical potential should have
been achi eved t hrough research and devel opnment and harnessed for
producti on, and awareness of this potential should be w despread anong
t echnol ogy- adopters through denmonstrati on and experience, i.e., the R &
D nust be conplete, the technol ogy nust be productionized and the
t echnol ogy nust be proved and denonstr at ed;

(2) the costs nust be "right" -- its econom c potential should have been
realized through cost-reduction involving mass production and
organi zational learning (in the case of nobdest-scal e and nodul ar
t echnol ogi es) ;

(3) the market nust be "right" -- its market potential should have been
realized by overcom ng market inperfections and by surmounting nmarket
barriers and having all the policies, institutions, managenent, etc.
right.

To get the technol ogy right, the inportant steps of productionizing and
denonstration, which are costlier than the research and devel opnent (R & D)
steps, need to be conpleted. Unfortunately, technol ogies at this crucial
stage of conmercialization tend to fall between two stools -- the agencies
that fund R & D do not support productionizing and denonstration as they are
not considered R & D, and the financial institutions avoid supporting anything
that is not-yet-proven.

To get the costs right, it is necessary to achieve inprovenents in the
cost-effectiveness of the technol ogy, for instance, through econom es of scale
in the case of nmass-production or organi zational learning in the case of
nodest - scal e and nodul ar technol ogi es.

To get the markets right, it is essential to have pilot experinents that
denonstrate how to overcone the barriers to the snmooth and effective
functioning of the market.

Unl ess financial institutions support productionizing, denonstrations,
i nprovenents in cost-effectiveness, pilot inplementation experinments,
achi evenent of scale economies in the case of mass-production, organizationa
| earning etc., the innovation chain will not be conpleted. It is fromthis
standpoi nt that the anti-innovation attitude of international financia
institutions is a barrier against the devel opnent of the new technol ogi es.
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O course, there is a rationale behind this conservative attitude of the
international financial institution. Not all yet-to-be-proven technol ogies
succeed in the marketplace. |If, therefore, the banks want every new
technol ogy to be an assured financial success, no such assurance can be
obtained. On the other hand, if the banks are | ooking for the success of a
portfolio of technol ogies, rather than every single one, then this venture-
capi tal approach can lead to financial success.

Al l ocation of small percentage of the funds of international financia
institutions for venture-capital support of as-yet-unproven technologies is a
contribution to overconming the barrier of the anti-innovation attitude of
international financial institutions.

The anti-innovation attitude results in even the nost prom sing of these
t echnol ogi es being unable to find financial support for conpletion of the
i nnovation chain. This is particularly the case with technol ogi es for energy-
efficiency i nprovenment and for renewabl es especially for biomass production
and bi omass- based energy technol ogi es.

It is against this background that the Scientific and Technical Advisory
Panel (STAP) to the d obal Environment Facility (GEF) has devel oped criteria
for project identification. These criteria pernmit CGEF to take a technol ogy
wi th gl obal environmental benefits that has not yet achieved its ful
techni cal, econom c, and market potential and assist it to achieve this
potential with GEF funding even though mai nstreamfinancing will not deemthe
technol ogy ready for support. Thus, GEF support is intended to make the
t echnol ogy i npl enent abl e because it would not be inplenented without this
denmonstrati on and proof of inplenentability. GEF can also fund

(1) t he denonstration and proving of technically feasible technol ogi es that
are not yet proven,

(2) the transformati on of technically proven technol ogies into economcally
vi abl e technol ogi es by getting the costs right,

(3) t he conversion of economcally viable technol ogies into marketable
technol ogi es by getting the market environment right,

(4) techni cal assistance, training facilities and training to overcone the
shortcom ngs of a country |acking in appropriate policies and
| egislation, institutional capability, managerial conpetence and skilled
personnel to dissenmnate a technology that is technically and
econom cal ly viabl e and al so nmar ket -wort hy

(5) the preparation of conplete inplenentation packages identifying and
specifying all the hardware as well as the "software" (policies, policy
instrunments, policy agents, institutions, financing, nanagenment, etc.).

Thus, the barrier of the anti-innovation attitude of internationa
financial institutions can be addressed by reserving a small percentage of the
funds of these institutions for GEF-type support and assi stance of prom sing
but as-yet-unproven technol ogi es and hel ping themto conplete the innovation
chai n.
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5.4 The Large-is-Convenient Funder: The international, nmultilateral &

i ndustrialized country agencies that provide the funds and aid for energy
projects are | arge expensive bureaucraci es doing a great deal of paperworKk.
And the paperwork and admi nistrative 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 nmillion budget and
a choice has to be made between one large project of $1 million and 100

proj ects of $10,000 each, the bureaucracy tends to choose the |large project to
avoi d hundred tinmes nore paperworKk.

The way of helping to overconme the barrier of a funding bureaucracy that
finds it convenient to support large projects is to arrange for funding a
programe adm ni stered by an agency that bundles a | arge nunber of smal
projects and inplenments the bundle.

5.5 The Project-node Sponsors: Financial support for energy activities from
ai d agenci es has invariably been project-oriented, typically biased to | arge
supply projects, e.g., the construction of massive hydroelectric dans. This
tendency is partly because of the |arge-is-conveni ent syndronme described in
the previous section. Aidin the project node may be appropriate for supply-
oriented energy strategi es where the preoccupation is with nassive energy
plants. But this approach is a barrier to inplenenting, for instance, energy-
ef ficiency progranmes whi ch enphasi ze a | arge nunber of diverse and often
smal | -scal e technol ogies to suit regional and local conditions. The

i npl ementation of a | arge nunber of small projects is inpractical with
project-type support in which the disbursal of funds is closely adnm nistered
by the fundi ng agency.

The barrier arising from project-node sponsors has to be overcone by
measures that include the reorientation of aid fromspecific projects to a
bundl e of projects or broad programmes for which the detailed allocation of
programe resources is largely the responsibility of |ocally based
institutions in accordance with the overall programe objectives.

5.6 The Self-Reliance Underm ners (alias the Dependence-Perpetuators): A
drawback of the policy of shifting fromproject to programe support is that
nost devel opi ng countries may not have the technol ogi cal and nanagenent
institutions and expertise to plan and adm ni ster such programes. |In fact,
this is another reason why aid support has not enphasized progranmes but

i nstead has supported projects that are closely and narrow y defined at the
proposal stage so that the aid agencies do not have to rely much on | oca
institutions and capabilities.

The solution to this problemis to devote efforts to building
institutions and strengtheni ng indi genous capability. Even though the |ong-
term pay-offs of such efforts are sure and enornous, aid agencies see this as
a tinme-consunming and frustrating task. They cannot resist the tenptation of
achi eving what they think are "quickie successes”. In the process, they
debilitate indigenous technol ogical capability, underm ne self-reliance and
per pet uat e dependence.

Speci al steps nust be taken to build indigenous technol ogical capability
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and strengthen self-reliance. A portion of the aid should be directed to
buil di ng the necessary energy-related institutions and enabling themto
support staff who are familiar with | ocal devel opnent probl ens and who are
capabl e of carrying out the needed technol ogy assessnents, fornulating the
appropriate programmes, nonitoring these efforts and inproving programes in
the Iight of field experience.

The large utility conpanies 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 nistrati on of broad energy service programes. As this
institutional capability is devel oped, a greater and greater shift from
project to programe support could take place.

Traditionally, aid has not been very effective in directly fostering and
strengt hening | ocal technical capability. |In part, this has been due to the
enphasis on large projects for which highly specialized support services are
required. The result has been that procurenent and consulting arrangenents
are frequently left to foreign conpani es who becone better and better at
providing these skills. But, another and perhaps nore inportant, reason is
that nost of the large |oans and grants managed by international and
multil ateral organi zations are given specifically to cover expenses involving
foreign currency. Local expenditures are not covered by the loans. The aid
money is, therefore, spent mainly on consultancy and engi neering services and
on machinery inported fromabroad. Oten, a sizeable fraction of bilatera
support nust be spent in the donor's country and/or on its personnel

These practices, which are de facto nmethods of recycling the aid back to
t he donor country, are not consistent with facilitating and strengthening
self-reliant energy-efficiency efforts. They tend to be nore of a zero-sum
ganme (what the foreign consulting firmgains, the indigenous group |oses) than
a wn-win situation (in which the foreign and | ocal groups benefit
synergistically). Mich nore in the interests of the aided country is a policy
of strengthening of indigenous technical capability, one which stipulates that

(1) before foreign consultancy services are recruited, it be proved that
they are both essential and unavoi dabl e, and when they are hired,
nmeasures be taken to associate | 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 |oca
techni cal capability.

Thus, the sure way of overcoming the barrier created by the self-
rel i ance-underm ner and the dependence-perpetuator is to devote considerable
and neticulous effort to the initiation/ establishnent/strengthening of
i ndi genous capability in the areas of energy anal ysis and pl anni ng and of
ener gy technol ogi es.

6 Concl usi ons

6.1 Conbi nati ons of Measures for overconing Barriers: A one-barrier-one-
nmeasur e approach nust be avoided. 1In the first place, even a single barrier
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may consi st of a nunber of sub-barriers. Further, since two or nore barriers
can operate sinultaneously and since, even if there is a single barrier, the
correspondi ng neasure may not be a sufficient condition for overcomng it,
singl e-nmeasure efforts are not likely to bear nmuch fruit. Comnbinations or
packages of neasures increase the effectiveness of the inplenentation of
energy-efficiency inprovenents.

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

DEFENDUS pl anni ng can be vi ewed as such a conprehensive strategy for
ensuring a rightful place for energy efficiency inprovenents whil st
guar ant eei ng consi deration 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 terns. DEFENDUS pl anning may turn out to be
one of the nost powerful ways of inproving energy efficiency.

6.3 Pol i cy-assi sted, market-oriented nechani sns: Another inportant issue
concerns the power and limts of the narket. Whatever the virtues of the

mar ket as an allocator of capital, raw materials and manpower, it has a poor
record in safeguarding the crucial objectives of equity, externalities (in
particul ar the environment) and long-terminterests. Hence, special policies
have to be devised to protect the poor, the environment and the |ong-term

Al so, many barriers to the paradigmshift result in an inperfect market
for efficiency inprovements. For instance, the market displays a negative
feedback in the matter of energy efficiency -- the nore effective the
nmeasures, the less the requirenent of energy, the lower the price of energy,
and therefore, the |l ess the demand for energy efficiency. This nmeans that
price mechani snms alone will not work and market forces by thenselves will not
achieve the potential for energy efficiency. Since the spread of energy-
efficiency i nprovenents cannot be left to the market, there has to be an
enphasi s on policy-assisted, market-oriented nechanisns for pronoting energy
efficiency. Hence, the inportance of marginal-cost pricing and regul ati ons
maki ng conservation investments profitable to utilities.

It is useful to distinguish between three types of potential for energy-
efficiency inprovenments: the market potential which is mich | ess than the
econom ¢ potential because of market distortions and high discount rates, and
the economic potential which in turn is not as nuch as the technical potenti al
because many technol ogi es have not yet been nmade cost-effective and
econom cally viable. Hence, the first major challenge is to intervene and
assist the market to deliver economcally viable conservation technol ogi es,
and the second challenge for public policies is to pronote the fl ow of new
energy-efficient technol ogies to the narketpl ace.

6.4. The Likelihood of a Shift to a DEFENDUS Ener gy Paradi gns: The cheaper
qui cker, nore environnmental ly sound and nore equitabl e DEFENDUS ener gy
scenarios are so obviously superior that they (or sone variant of them should
be chosen wi thout hesitation if rationality prevailed. Energy decision-

maki ng, however, is not done on the basis of rationality alone; there are
powerful vested interests that have grown along with the conventional GROSSCON
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par adi gm and the supply | obby associated with it. And there are many barriers
toits replacenment with the new DEFENDUS paradigm But, it appears that the
supply | obby can no | onger procure the capital to carry through its
exorbitantly expensive schenes as easily as before. This is because the
bankability of these schenes is being eroded by rising costs and environnent al
saf equards. Further, the funders are being confronted with alternative
scenarios presented in increasingly quantitative detail. Wether these
funding institutions will be able to resist these nore cost-effective and
environnmental |y sound alternatives may well depend upon the fact that DEFENDUS
paradigm may be difficult to inplenment, but the conventional GROSSCON par adi gm
is inpossible to sustain. The shift to a DEFENDUS paradigmis very likely.

6.5 Devel opnent -- a Grander Vision: Finally, it is necessary to have a
grander vision than a paradigmshift for energy. The real goal of an energy
efficient econonmy is need-oriented, self-reliant and environnmentally sound
devel opnment, i.e., sustainable developnment. Only then will energy becone an
i nstrunment of devel opment, a neans to an end rather than an end in itself.

REFERENCES

1... Reddy, Amulya K. N., "Devel opnent , Energy and Environnment: A
Case Study of Electricity Planning in India", Parisar Annual
Lecture 1990, Parisar, Yanmuna, 1.C S Colony, Ganeshkhind
Road, Pune -- 411 007 (India) 1991.

2... Churchill, Anthony A and Saunders, Robert J., "Financing of the Energy
Sector in Devel oping Countries", Round Table 6, 14th Congress of the
Wrld Energy Conference on "Energy for Tomorrow', NMontreal 17-22
Sept ember, 1989.

3... Reddy, Amulya K N, Sunmithra, Gadys D., Balachandra, P. and D Sa
Antonette, "A Devel opnent-focussed End-use-oriented El ectricity Scenario
for Karnataka", Economic and Political Wekly, Vol. XXVI, Nos. 14 and
15, April 6 and April 13, 1991, pp. 891-910 and 983-1001

4... Anon, "A Report on Long Range Plan for Power Projects in Karnataka
1987-2000 AD', Committee constituted by the Governnent of Karnataka,
I ndia, May 1987.

5... (a) Reddy, Anulya K. N., "Barriers to inprovenents in energy efficiency",
Energy Policy, 1992.

(b) Reddy, Anulya K. N, "Barriers to inprovenents in energy

efficiency", Report 31439 of the Lawence Berkeley Laboratory,

Berkel ey (CA) USA, Cctober 1991
6... Philips, Mchael, "The Least Cost Energy Path for Devel oping
Countries: Energy Efficient Investnments for Devel oping

Countries", International Institute for Energy Conservati on,
Sept enber 1991.

7... "Criteria for Eligibility and Priorities for Selection of
@ obal Environnent Facility Projects”, Initial |nplenetation

Draft, Scientific and Techni cal Advisory Panel (STAP) to the
A obal Environnent Facility, Novenber 1991.

FI LENAME: FNI 0119. 92 6301 words Cct ober 15, 2005

17



