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1. International Energy Initiative: Energy is of critical

i nportance to devel opnent, global clinmate, national and regional
envi ronnent al protection, bal ance of paynents, econom c growth
and peace. Energy, therefore, is central to current concerns
about sust ai nabl e devel opnent and environnment. |In fact, the
efficient production and use of energy is essential to tackling

t hese concerns and defining a path to a sustainabl e devel opnent
based on equity, environnental soundness and econom c efficiency.

The International Energy Initiative (IEl) is a newy
est abl i shed organi zation solely devoted to accelerating the
i npl enentation of the efficient production and use of energy.
| EIl is a Southern-conceived, Southern-led, South-North
partnership -- a small and i ndependent public-purpose non-
government al organi zati on that networks existing institutions and
groups instead of creating new institutions.

| EI was set up to deal with the predicanent in which the
energy systens of devel opi ng countri es.

2. Crises facing the Energy Systens of Devel oping Countri es:

If acrisisis defined as a situation that does not permt
continuation of old patterns of behavior, then the energy systens
of devel oping countries are trapped in three crises.

o] the capital crisis, because the capital requirenments of
the energy systens are three to five tinmes nore than
what can be provided by the suppliers of capital --
this unbridgeable gap first highlighted at the | evel of
t he whol e devel oping world by the World Bank in 1989
al so exists at the country level and within countries
at the state level. 1In India, the energy sector has
been conpared to the denon, Bakasura, of Indian
myt hol ogy who had an insatiable appetite and however
much he was fed, wanted nore.

o] the equity crisis because even though energy systens
are expanded in the nane of devel opnent, they bypass
the poor -- for exanple, in nmy state of Karnataka in

south India, half the popul ati on does not benefit
directly fromthe electricity systemprinmarily because
of unelectrified hones in electrified villages.

0] the environnental crisis involving |ocal inpacts --
subnergence of forests from hydroel ectric projects,




acid rain and other forns of atnospheric pollution from
t hermal power projects and vehicle use, and radiation
hazards from nucl ear power plants -- and gl obal inpacts
t hrough rising concentrations of greenhouse gases in

t he at nosphere, which have rai sed the specter of gl obal
war m ng. Though devel opi ng countries have contri buted
very little to the present high | evels of greenhouse
gases in the atnosphere, the current growh rates of
their em ssions extrapolate to dangerous |levels in the
at nosphere and threaten the industrialized countries.
So, even though the industrialized countries are
overwhel m ngly responsible for the deterioration of the
gl obal atnosphere, they are pressurizing the devel oping
countries to cut their em ssions and are asking for

envi ronnmental neasures as quid pro quo for capital.
This Iink between the capital and environnental crises
of the energy crisis may be unfair, but it is
realpolitik. It is interpreted by devel oping countries
as a conflict between environmental protection and the
advancenent of devel opnent.

3. Oigin of the Crises: In the ultimte analysis, the crises
t hreateni ng the energy systens of devel oping countries and the
envi ronnent - devel opnent conflict stens fromthe conventional
energy paradigmor mnd-set determ ning the thinking of energy
deci sion-nmakers. This mnd-set is based on the so-called energy-
CGDP correlation according to which GDP increases can only be
achi eved by increases in energy consunption. |In this paradigm

t he magni tude of energy consunption becones the indicator of
devel opnent. And once projections are made of energy
requirenents in the future, the attention shifts to increasing
supplies to neet the energy requirenent.

4. The Way out: The way out of the crisis is through a new
paradigmfor energy in which it is recognized that what human

bei ngs and their individual and collective activities require is
not energy per se but the work that energy perforns and the
services that energy provides: illumnation, warnth, "coolth" (to
coin a word), nobility, etc. |In this approach, devel opnent
requires, particularly for the poor, a substantial increase of
energy services but such increases can be achi eved not only by

i ncreasing the supply of energy to the devices (lanps, heaters,
air conditioners, vehicles, appliances, etc) but also by
increasing their efficiency. It is such increases of services

t hrough efficiency inprovenents that led to the decoupling of GDP
fromenergy consunption -- growh of GDP associated with




decreases of energy consunption -- that characterized the
econom es of many OECD countries particularly Japan during the
1980s.

Efficiency inprovenents have associ ated costs but very often
the costs of saving energy are only one-third to one-half the
costs of generation. Nevertheless, the costs of saving energy
must be carefully conpared with the costs of producing energy.

Al so, the magnitude of energy that can be saved nust be taken
into account. All this nmeans that it is necessary to identify a
| east -cost m x of saving and generation options for energy.

5. The New Chal | enge: Thus, the new chall enge to the energy
systens of devel oping countries is to reduce the coupling between
GDP growt h and energy consunption by identifying and inplenenting
a least-cost mx of saving and generation options for increasing
energy services particularly for the poor. Energy, therefore,
must acquire a human face and becone an instrunent of

devel opment. Energy planning nust acquire a devel opnent focus
and an end-use orientation directed towards energy services.
Energy for whonf energy for what? Energy how (efficiently)?
beconme central questions in the new approach. What is required,
therefore, is a new paradigmfor energy -- a devel opnent-focussed
end-use-oriented service-directed or DEFENDUS paradigmto defend
us against the crises.

6. Kar nat aka DEFENDUS El ectricity Scenario: Let ne now
describe a concrete exanple of a DEFENDUS scenario for
electricity.

In 1987, a commttee for the Long- Range Pl anni ng of Power
Projects (LRPPP) set up by the governnment of Karnataka State in
South India (19 mllion hectares and hone to 37.1 mllion people)
projected that the state would require a six-fold increase in
el ectric supplies by the year 2000 fromthe 1986 consunption of
7.5 terawatt (billion kilowatt) hours of electricity and the 1986
install ed capacity to 2500 negawatts. This six-fold increase to
47.5 terawatt hours of electricity and an installed capacity to
9400 negawatts required the construction of a 1000 MW super -

t hermal plant and 2470 MW of nuclear power facilities. The
infrastructure also had to be expanded by constructing

transm ssion lines, newrail facilities, etc. The bill for this
projected increase in supply was an annual carrying cost of $3.3
billion which could be achieved only by spending nore than 25% of

state's budget and expected borrow ng fromthe central governnent
and i nternational sources.



Despite this investnment and expansi on of supply, the
commttee was frank enough to warn that energy shortages would
not be elimnated; shortages would continue into the next
century, with little hope thereafter. |In fact, that woul d be an
appropriate epitaph for the conventional paradi gm

In response to the LRPPP projection, a DEFENDUS scenari o was
constructed with a different focus than just increasing supplies

. focus on devel opnent through the electrification of
homes and a shift to non-energy-intensive enpl oynent -
generating industries

. focus on end-use efficiency through efficiency
i nprovenents, replacenent of electricity with other
heat sources and | oad nanagenent

. focus on augnenting electricity supply through the
reduction of transm ssion | osses, inplenentation of
cogeneration in sugar factories, use of non-
conventional sources and decentralized electricity
generation at the village |evel.

This alternative scenario which resulted in the shelving of
the LRPPP projection requires far less increase of supply -- only
about 40% of the electricity and installed capacity (17.9
terawatt hours of electricity and an installed capacity of 4000
megawatts. Since the requirenents of electricity and installed
capacity are only about 40% of those in the conventional LRPPP
projection, the annual carrying cost of the DEFENDUS scenario is
only $618 mllion, i.e., one-third. Further, since centralized
generation wth its long gestation tinmes has been reduced, the
gestation tine of the DEFENDUS scenario is significantly |ess.
Finally, since the efficiency inprovenents, electricity
substitution nmeasures and decentralized sources are cl eaner, the
environmental inpacts of the alternative scenario are nuch | ess.

Chanpi ons of efficiency and renewabl es have been arguing for
t he past decade or so that alternative scenarios are nuch
qui cker, cheaper and environnentally sounder than the
conventional plans. But their recommendati ons have been ignored
because they have been based on enotional pleas and hand-wavi ng
argunents. Now the situation is different. The m x of
efficiency, renewabl es and clean centralized sources constituting
t he DEFENDUS scenario is the result of rigorous quantitative



exerci ses which have survived presentations at |ocal, national
and international fora. The scenario is so attractive that one
woul d think that the energy establishnent of Karnataka woul d have
seized upon it wth alacrity. Indeed, in Septenber 1990,

Kar nat aka' s ener gy deci si on-nmakers expressed deep interest in the
DEFENDUS scenario particularly with the interest shown by the
Worl d Bank FI NESSE program and Swedi sh SIDA. The result was that
the LRPPP Commttee Report was quietly dropped.

Unfortunately, in October 1990, a new governnent cane to
power resulting in a conpletely new set of officials replacing
the set that was interested in the DEFENDUS scenario. The
proponents of DEFENDUS scenari o have not yet succeeded in
interesting the new energy establishnment in Karnataka despite the
attention paid to the scenario in influential national journals,
The new Government has instead tried to attract foreign private
capital to invest in Karnataka in the expansion of power
supplies. The problem however, is that foreign investors would
like to be sure of adequate returns on capital which can only be
guaranteed by tariff increases that the governnent is reluctant
to inplenment. Nevertheless, the governnent seens to be still
hoping that the centralized supply increase option is stil
avai l able and as long as that is the case, the exploration of
efficiency inprovenents and renewables wll have to struggle to
get on the agenda. But, the state electricity utility is in a
severe financial nmess and the state's and the center's finances
are also in trouble -- hence, the supply options will soon run
out. And, when that happens, the door will have to be opened to
t he DEFENDUS scenari o.

7. Zi nbabwe Energy Efficiency Program This is apparently what
happened i n Zi nbabwe where a serious energy shortage has arisen
along with the evaporation of options for expandi ng supply. The
Zi nbabwe M nistry of Transport and Energy has been forced
therefore to turn to energy efficiency by requesting the
Rockefel | er Foundation to explore the potential for an electrical
energy efficiency programin Zinbabwe. The Rockefeller
Foundation responded in April 1992 by requesting the

I nternational Energy Initiative (IEl) to lead a m ssion

consi sting of the Biomass Users Network and the Conservation Law
Foundat i on.

Wth a population of 9 mllion, Z nbabwe currently has 2371
MN of installed-cuminported capacity. O this, 28% cane from
the Kari ba hydroelectric dam and until the Spring of 1992, 15%
by way of inports from Zanbia. Zi nbabwe is currently



experiencing a 300 MW energy deficit per day, resulting in an
estimated | oss of industrial production of US$6 m|lion per
month, and the situation is expected to worsen significantly as a
result of the drought and the stoppage of power generation from
the Kariba dam This current deficit is conbined with projected
future growth in electricity demand that will exceed the
country's existing and planned generation capacity. To neet

proj ect ed denmands of 4.5% annual GDP growth, investnent in the

el ectricity energy sector, 1990-2010, is estimated to be about
US$3.7 billion. Industry and mining currently utilize about 65%
of Zi nbabwe's electricity consunption, with notor drive systens
accounting for nore than 60% of this consunption.

The Foundati on-supported team prepared a report on the
findings of the mssion and nade recommendations for a
conpr ehensi ve program and an action plan which addressed four
priority areas: industrial efficiency; notor efficiency
standards; efficient notor rewind practices and increased
efficiency of donestic hot water systens. Priority studies on
electricity pricing, private sector cogeneration opportunities
and utility/custonmer co-financing were also specified. As a
result of the mssion's work, it is estimated that if a
conprehensive electrical energy efficiency programwere
i npl emented, electricity demand could be reduced 20-40% fromthe
projected levels, at approximately 25-50% of the cost of
expandi ng supply.

Fol | ow ng wi despread di scussions with the Mnistry of
Transport and Energy, the electrical utility, public and private
sector industry and the Chanber of Commerce, the Mnistry has
made a formal request to the Foundation to pursue the initiative.

The next steps include the devel opnent of a Phase | work plan by
| EI in cooperation with Zi nbabwean counterparts. This work plan
woul d set the stage for the inplenentation of the various project
elements in 1993. An elenent of this work plan woul d incl ude
liaison with potential donors of the efficiency program such as
the Wwrld Bank and the African Devel opnment Bank.

8. Barriers to the Efficient Production and Use of Energy:
Whereas in the past the energy scene was dom nated by scienti st
and engi neers preoccupied with technical fixes and technol ogi cal
solutions, as nuch attention is now being paid by energy anal ysts
to problens of inplenentation. The current concerns are well
illustrated by a poster in ny study of a chinpanzee thinking:
"Just when | understood all of life's answers, they changed al
the questions!™ In particular, a new field of study has grown --




barrier analysis --a specific energy neasure is taken up for
consideration and an anal ysis nmade of the barriers to the

i npl enmentation of that neasure at various |evels such as the

| evel of the consuners, the utilities, the equi pnent

manuf acturers and suppliers, the financial institutions, the
governnents (local, state and national), and internationa
lending institutions. |In general, barriers exist at all levels
and neasures are required at all levels to overcone the barriers
and i npl ement the neasures.

In particular, there are eight crucial barriers:

. G owm h-oriented Supply-sided Consunpti on-bi ased
(GROSSCAON) Par adi gm of Energy Pl anni ng

. Bi as towards Centralized Supplies

. Non-| evel Playing Field for Efficiency |Inprovenents,
Decentral i zed Renewabl es and Conventional Centralized
Suppl i es

. Under - pricing of Energy

. First-cost Sensitivity (Hi gh D scount Rate) of
Consuners and Gover nment s
. Mar ket | nperfections (which result in the environnent,
equity, infrastructure and the | ong-term being ignored)
. Lack of software support
. Lack of technical capacity
9. Strategy for Overcomng the Barriers: These crucia

barriers al so suggests a strategy for overcom ng the barriers.
This solution to the barriers probleminvolves the foll ow ng
initiatives:

. Pronotion of a paradi gm shift

. Pronotion of renewabl e sources of energy particularly
bi omass sources

. Adoption of |east-cost planning



. Getting the prices right

. Har dwar e plus Software | nplenmentati on Packages
(I MPACKS) with innovative financing

. Pol i cy-assi sted Markets (PAMARKETS) with standards,
| abel I'ing, regul ations, etc.

. Energy service conpani es and other internediaries

. Strengt heni ng of hardware an software capability.

Thus, efforts are required at the macro, neso and micro
levels and the initiatives nust range fromthe shifting of
paradigns to the detail ed inplenentation packages for specific
efficiency inprovenent neasures. Like Antaeus, the Geek
myt hol ogi cal hero, whose was extrenely strong as long as his feet
were on the earth, the vision offered by the new paradi gm nust be
based on realistic steps that are carefully thought through and
meticul ously inplenented. But, nere grovelling on the ground
wi thout a vision will only lead to business-as-usual which is
failing.

10. Role of an US-based International Foundation in the Energy
Sector: An US-based International Foundation that w shes to make
an i npact of the production and use of energy should, therefore,
encourage institutions and initiatives to address all these tasks
required to tackle the crucial barriers. Wat is necessary is

An International Energy Initiative like IEl to pronbote an
energy paradigmshift, renewable sources of energy

particul arly bi omass sources, |east-cost planning, right
prices, hardware plus software inplenentation packages

(I MPACKS) with innovative financing, policy-assisted markets
(PAMARKETS) for standards, |abelling, regulations, etc.,
energy service conpani es, and hardware and software
capability

A Bionass Initiative like BUN to pronote bi omass sources of
energy, hardware plus software inplenentation packages

(I MPACKS) with innovative financing for biomass supplies,
hardware and software capability for biomass sources of
ener gy

An Enterprise to arrange Devel opi ng-country Projects to
package projects for |enders and technol ogy suppliers, fund




pre-investnment activity for the preparation of hardware plus
sof tware i npl enentati on packages (I MPACKS) with innovative
financi ng, pronote policy-assisted markets (PAMARKETS) with
standards, |abelling, regulations, etc., and assist energy
servi ce conpani es

A Leadershi p Devel opnent Program|i ke LEAD to build project
desi gn and managenent (hardware and software) capability in
devel opi ng countries

A US Energy Initiative |like The Energy Foundation to
practice, set an exanple and denonstrate in the US what is
preached to the devel oping countries.

Fortunately, this is what the Rockefeller Foundation seens to
have done.

11. New Areas for attention: Though the energy field seens to be
covered in a rational, conprehensive and neani ngful way, there
are still sone areas that deserve an attention that has perhaps
been unfortunately lacking. Mention nmay be made of | ow energy
agriculture and transportation strategies to reduce energy
consunption, pollution, greenhouse gas em ssions and traffic
congesti on.

12. Conclusion: | have nentioned a nunber of issues and
possi bl e solutions. There is nmuch nore to say but "sufficient
unto the day the evil thereof!"”. To conclude, the future is nore
a matter of choice than of destiny. In inplenenting those

choices, we will find that the future is difficult to achi eve but
| et us take courage fromthe fact that the present is inpossible
to conti nue.
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