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Introduction

As a mixture of sheer economic considerations and a preference for
social value for a particular life style, renswable energy technologies
are actively promoted in the world at large, particularly in the Third
World devéloping countries. Among all the developing countries, India's
offorts in this field perhaps stand out as critical, not only because of
her size or politieal importance or sconomic prob;ems visma=yis fossgil
fuel crisis, but also due to the sincerity and seriousness in her
attempts. The lovel of personal attention given to this activity by

the highest political authority of the country, the Prime Minister,
inclusion of this activity as one of the major items in the 20 point
programmo and more recently tha creaticn of a separate Ministry and the
suggested Energy Commission demonstrate elsquently India's seriousness
End tﬁe Government's determination., It therefore is extremely important
and right in time to analyze some critical future policy options Fof
India, particularly in relation to commercial viability of these tech=
noiagies in the markct place. For, in the ultimato analysis,'just as
the 'test of a cake is in eating', the success of the prumotion'of neuw
and renawable energy technologies is bound tc be determined by thaif

marketability,.

'*This paper was originally submitted at the BRCC National Seminar on
Energy, held at Bombay, December 19, 1982. Also an abrldged version
of this paper appeared in The Financial Express, 3th May 1983.



Market PlacejThe Determining Factor

In our burst of enthusiasm it could be a dangerous delusion to treat
rgnewable gnergy planniné as a matter of merely generating and installing
hardwarc. In actual practice, promotion of renewable encrqgy technologics
roally amounts to offsring choices to poople as against their existing
practices and behaviour. The fact that often the choice for new and
rencwsble energy technologies is likely to be for a wildly different
from what is already in tﬁere, it is bound to be oxtremely difficult,
slow and hardecalculating choice in which sconomic considerations would
play vital role. Thus, it is possible to assume that rencwable energy
options are likely to becoms popular when planners and manufacturers
(entreprencurs) find ways to overcome cconomic problems as aFFect@uély
as technical problems. In other words, what is cmphasized here ié a
well=known but often overlocked hypothesis that rencwablo energy &olicy
and planning cannot bs looked in isoclation of tho reallitics of thftmarkat

placa.

Now, let us oxamine somoc of thé assumptions of the promoters and ﬁlanﬁé{?
of renowable enargy technologics. Most of them seam to be conuinéed that
time and cconomic forces are on their side. Thsy argue that energy prices
will continue to rise, and high~technology machinery consuming high
commorcial fucl will remain expensive and inappropriate for many developing
cotintrios, As a resulty a remarkable collection of now products emerped
during the past decade to meot the speeial enmergy conditions of developing

countries. The producte include small-scalc farm equipment, windmills,
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solar dovices, pumps, food prbcossing machineory, processing of biomass
including biogas plants. Manufacturers of theose products hope to fill the
product gap betwesn high fuel=energy consuming products and primitive low
fuel energy consuming processces. Many of these cntreproneurs are convinced
that theso alternative renewable technologies can sell big and will prove
compelling in the market placoe. And they put a rider in their assumptions
and perhaps rightly so, that it can soll big if consumers and governments

give them a try.

In spite of these robust assumptions, many of the antreprencurs and govern-
ment planners say that the goilng has bean slow., It segems there is a big
problem in developing pr;per linkages beotween the poople making and promoting
the new and rencwable technologies‘and thoss who neced them. To repsat the
eliche', the fundamental thoory EF product marketing is to tie up the
product to a roal need cof the person - a real, spccific, factual benefit,
in other words, one must know the consumer very wcll before one sta;ts
talking about it to him., Simply by assuming that the new and rencwable
-energy technologles are addrassing society's major unmet necds, would
neilther promote its commercialization to a sizeable market segment nor
would it dovelop into a profitable business oppobtunitias. Gn the oﬁhcr_
end of the iinkage; it scoms to be cqual ly imporfant to understand that it
is the oxistence of a large market that can allow ontreprencurs and

governmont to allocato proper locvel of resources for necessary development

of support infrastructure.



Lessons of History

At this stago, perhaps it is in crder to louk into the historical evolution
of the cnergy mix, in order tc answer the despair and frustrations of many
entreproneurs end planners. Basically, the problem concerns the introduction
of new tschnology into society, a problem not correctly perceiverd by many.
The new and renewable sources of energy are after all different technoclogies
fighting for the energy market. If we examine the history of rate of

market penetration of a widely different products and technologies in widely
different markets like USSR, USA, and Japan, two important factors become

glaringly conspicucuss

1) The market is generally extremely slow in acespting
new things. It is observed that it takes about 50 years
in USA tec reach a takeover time, i.e. to go from 1% to
99% of the market.

2) There is extreme stability of the functions over very
’ long periods of time, including all economic or
political disturbances.
similarly, we seem to have forgotten or overlooked the historical truth

that it took almost 100 years for the cil industry to fight back and conguer

the blackediamond, coal.

The lesscns of the history scems to be clear now. Since the takeovar time
in terms of market penetration are in the crder of 50-100 yearé, there is
not much reasons for getting frustrated and disturbed, but a meaningful
influence in the whole process can be obtained only through a long range

planning. 0On the other hand, it is apparent that the spreading of a new



technoiogy almost always follows the rule of penetrating first into small

favourable market segment, acquirirng force and momentum for the next step.
Thus, the appropriate commercialization strateéy of renewable esnergy tech-
nologies should be to concentrate cn the special case,the special product

and a favourable market segment in the short run in.order to hasten the

takeover time in the longer run.

The thing to remember is the fact that if tuwc systems compete for the

same market, the one with higher gconomies of scale in generation and
transportation is the most likely to win in the long run if the intensity

in use increases. This is the basic mechaniém behind the substitution of
wood with coal and later coal with oil and gas. To illustrate the point,
wood has little esconomies of scale in collection and transportation, and

poor transportability. It can be then naturally competitive in low

.density markets, with short distances to be travelled. To make it

adaptable to the large market, it is essential to raise its tranépartability,
collactability and density of use. Louw spatial donsity of use of a commodity
makas small economic, and perhaps heautiful, whereas high density optimizes
with the big, if ugly. This seems to be the basic econcmic law, even if

the protagonists of tsmall is beautiful' feel otherwise. If we are aiming
for higher density of energy use in future, which we mugt, high transportae
bility and larger scale of economies for renewable energy technologies must
be considered as a longerange planning objective, = a process which would
call for modernization of technology and centralization. So the choice will

be between different technically possible levels of centralization.



For the present, however, we may argue that given the windfall of energy
crisis, the historical process of shift from one energy source to the other
is likely to be shorter and with’the government support the favourable
enuironment for renewable energy technologies can be exploited for better
purpose. But the availability of a technology is not a proof for fitness
in the market place, even if there is the windfall of super energy crisis. .
How much can ee hope for commercial prospects of renswable energy techno=
logies will depend upon the characteristics of the market segments of the

consumers and their needs, as well as the reliability and economics of the

ayailable technologies.

The Epergy Market

There has besn a number of projections about the energy neceds and gaps
for different sectors of India's sconemy and for different and uses.
For the purpose of this articles it is instructive to point out some
basic trends in these data on present levels of energy cunSUmpfions.

Table 18 Sector-uwise and End-use-wise Fuel Energy Cansumption
Pattorn and Needs )

Sector End~use—wise Enerqy Consumption Needs

Domestic Agriculture Industry Transport
Rural High Medium Low Low
Urban Modium Low High _. High .

Let us consider two broadly classified sectors of the economy, rural and
urban. In the rural sectory we find fuel cnergy consumption need is highest

for domestic purposes of cooking and heatings which is largely met by the



so=called non=commercial biomass enerqy sources. Following energy needs for
domestic purposes, is agriculture in rural sector. 1In agriculture, the

ma jor fuel ensrgy use is in the pre-harvest operations, such as fertilizer,
land preparation, irrigation and harvesting as against the post-harvest
operations like drying,threshing, storing, processing and transporting.
Industry and transport in rural sector are relatively low in demand for
fuel energy use at the present level of development. The urban sector, on
the other hand, prescnts a complotely different and opposite picture, in
which industry and transport are the highest energy démanding activity

and mostly fuelled presently by the commercial energy. Interestingly,
domestic demand for fuel energy in urban sector, although not as high as
in industry and trznsport, is almost 5G% dependent on non=commercial fuel

energys

It is possible now to anticipats a scenario oF.Future energy needs and

gaps if we superimpose on the present consumption patterns; as discussed
above, tho trends of growth and development in various sectors and end=uses.
It is quite legitimatc, for example, to anticipate much higher demand of fuel
energy use in agriculture, particularly, for purposes of irrigation,
fertilizer and post harvest operations. In fact, World Bank report clearly
anticipates much higher energy input in agricultural system without propoe
tional increase in agricultural output, unless there isanother genetical
engineering breakthrough in plant science as it happened in HYYs. Similarly,
for a deueloﬁing country like India, the industry and transport in urban
sector would place increasing demands on fuel cnergy sources in order to

maintain, if not to increase, the pace of development and productivity.



The foregoing analysis of broad trends are merely indicative of the poten=
tial demand structurc vis-a=vis the supply, i.ce demand-supply gap at a
macro levels While it does givc a broad tronds and indigations, it fails
to give the critical clemaont for commercializatioﬁ policy for roncwable
snergy tochnologiss, that is, the characteristics of various market
segments and their specific consumcr profiles. There is hardly any data
on a sufficiently detailed and large scale hasis to tie tho product with
consumer profile, = a basic necossity for commercialization Procoss.
However, short of such data, one can only hazard to present certain trands
on the basis of limited experience. Following are some critical ogbseryae
tions mado during a recent detailed survey of 20 villages in Bihar and

Punjab in connection with a World Bank sponsared studys

Firstly, the nction of non-commercial nature of fuel=cnerqgy
sources, such as, firewood, agricultural wastcs and cowdung
are slowly disappoaring. In fact, in many villages, these
energy sources are gradually developing into 2 priced
commodity in commercial sense, may be still embeded into
barter or kind=wage system with imputed price.

-Secondly, due to deforestation and for other related reasons,
collection of firewood and agricultural wastes are increasingly
becoming difficult and time-consuming oparations cutting into
Wagewlabour hours,

Thirdly, given the opportunity cost of labour and lack of
alternative sconomic uses in rural areasy fuel snergy sources
particularly for domestic and for scms agricultural operations
are perceived to be obtainable at a very low or sven zero
private cost. Any alternative fuel enorgys is, therefores,
avaluated by these consumers against this low level of
opportunity cost,



Fourthly, with thc rapid grouth of agriculture as in the
Punjab, the ecnorgy=intensity rises in pre and posteharvest
operations in agricultural production and marketing systems,
leaving enough surplus of bicmass for domestic comsumption,
Often, disposal of agricultural wastes become a problem and
uneconomical propositions in the lack of alternative sconomic
uses of these wastes,

Lastly, but perhaps most important in relation to our basic
issues of commercialization, is the fact that peopls seem to
bo least motivated or concerned about appsals that somothing
like renewable cnergy technolegies ars good for them and for
the country. What seems to appeal to them is in terms of
specific benefits that renewable energy technologies can bring
to themy how it fits into their life style and what sort of
problems it solves.

Stages of Commercialization: An Asscsse
ment of Some Renewable Energy Technologiss

Given these broad parameters of tho consumer-cliont system, what is the
prospect and potentialitiocs of commorcialization of available rencwable
snergy technologies. For the sake of brevity and space constraint, lst
us consider here the potentialities of five most commonly-talked about
renowable energy tochnologies:s biogas plants, windmills, solar devices
(not photovoltaic cells), energy forests and micro hydel powsr. The
overall assessment of these technclogies in &rms of the stages of

commercialization is presented in table below:
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Table 2: Rating of Stages of Commorcialization of Renewabls
Enerqy Technologies

Technologias End=uses Stages of Commercializa=
tion
Biogas Plant Domestic {cpoking,heating) High
' Pumping water Medium
Lighting Medium
Power=Generation for industrial uses Low
Energy Forests Firewood fuel (domestic) High
Thermal Powsr (lighting industry) Low
Pyrolysis {charcoal etc.) Medium
Ethancl {ligquid fuel) Low _
Producers gas for pump Low
Wind Mills Water Lifting Low
Power Generation ] Low
Solar devices Domestic {solar cooker) High
(not photo- Water=heating(domestic and industrial) High
voltaic) Thermal Power Low
' Drier (agricl. use) Low
Refrigeration : Low .
Mini and Micro Powsr Generation Madium
Hydel -

Lat me bfiafly elaborate the above assessment of the renedable energy techno=
logies. Among the above mentioned five technologies, biogas plants and energy
forests are clearly at a much relatively higher stages of commercialization
process. It is obvious that in many remote villages in India, the costs of
connection to the nearest central electric grid are prohibitiue;_ For some
areasy in fact, biogas may represent the only viable technology, whether or
not the gas burmed directly or converted to sclectricity. ‘As observed
elsewhers, with the present stage of technology and its constraints of minimum
number of cattle-holding requirement, thce market segment for individual

biogas plants in India constitutes about 15 million rural households. This

is indeed a sizeable markct for a profitable business proposition and
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commercialization of a product. Added to these are some urban market
segment, particularly, in prural=urban fringe areas, which still remain

to be assessed and exploited. Apart from the indivyidual family plant

for domestic use of directly burning 9as, there is also quite a sizeable
mapket for large~size plant especially suitable for large farmers,
organized livestock farm, and other institutions, which can effectively
use gas for pumpsets, enginecs and gencrators. In thesc large size

plants, there can Ee problems of costs, sccial constraints and servicing
and maintenance, which should have to be overcome. But, it is clear

that there is a scale of cconomy in large=size plant and such systems

that sell gas at half the equivalent price of diesel fuel perform fairly
well in terms of commercial and esconomic viability. Making energy
available at half price_PF diesel fuel cquivalent is certain to attract
farmers for irrigation and small scale processing industries. It is

often suggested that a large.scale popularization of biogas in rural arsas
in India may scriously hurt the interests of the landless cattleless
people. As I have argued elsswherc, this fear is cxaggerated in the sense
that it cannot be proven con the basis of actual village data, On the other
hand, the limited factual data show that the dependence of the poor on
cowdung is not as much as is ofton thought of and their share in cowdung
is not likely to be reduced due to biogas promotion. Neverthele ss, it

is a fact that biogas technology cannot reach the poorer sections of

the population, except through centrally managad largo-size systome

Be that as it may, biogas technology is pertainly at a relatively higher
stage of commercialization, particularly, in view of its capability to

address to soms specific benefits to the consumers. It is a different
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matter that as a marketing strategy it will havc easy penetration to that
segmont of'consume;s who have certain level of roscurces and for whom alter=
native fuel availability at zero private cost is no longer tenable and/or

the alternative fuel has become costly or difficult to obtain.

Tﬁe primary aim of snergy forestry or social forestry is the develapment

of firewood reosources, tho supply of fodder and small timber and the stabilie
zation of both hydrological and soil systems. In some states,; particularly,
in Gujarat, the programme has caught on successfully and has proven %ts
economic and commercial viability, particularly, Eucalyptus plantings, which
has overwhelming dominance in any case. It is reported that while cost of
mixed and rotation cropping of traditional food crops in rainfed arcas
requires an annual sxpense of at lsast Rs 600 per acrg, Eucalyptus plantations
require only an initial expenditura of Rs 600 per acre once in 30 years and

a guaranteed rate of annual return of fs 2,500 per acre at a selling price

of Rs 600 per tonne., Obviously, then the commercial uiability\cf energy
forests is proven beyond doubt, But it seems that the picture is not as
clear as is made out to be, Firstly, the programme has become convenient
means for landed farmers to Seiindepandent of labour in their farm operations
while simultaneously increasing the return from land. Secondly, as a rasult
of high market price for Eucalyptus for pulpebased industries and for
supporting logs for building activities, there seem to be impressive growth
of Eucalyptus plantations in the villages, Thirdly, since most of these
plantations have been on privatc land, often substituting food crops, the
produce is obviously not available Freély. Neither the farmers growing
Eucalyptus use its wood as domestic fuel because of higher economic returns

an the sale of the wood. It therafore remains to be more a commercial
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exploitation of forestry for other than cnergy purpc;seso The concept of
energy forests is still to be rcalized. But the tecchnology has been well
established and with proper policy measurcs and organizational intcrventions,,
its enerqy potcntiality can be fully utilized on commercial scale., Perbaps,
using part of the wood as raw materials for further processing into energy
fuel, such as, thermal, pyrolysis, producer gas etec. could explore the

potentialitics fully.

wind ensrgy efforts began in India with thc importation of multiblade water
pumpers from Australia and other cocuntriss. Presently, several government
institutions and prigate manufacturing organizations are involved in
deuelopiné suitabla modols. By its very nature, this is a very locatione-
specific technology requiring some crtical minimum conditions. This

means, narrowing down its market size. At the present stage of development
of available technology, its relatively high initial cost, its limited
market size and almost proven technological reliaﬁility under different
conditions, wind mills have not reached a stage of commercialization

beyond pilot testing. Whatiis necded at this stage, apart from suitable
technological modificaticns and development, is a close scrutiny and
evaluation of the uarly‘mork in terms of performance, support systems,
economic assessments by a competent authority other than the agencies or
manufacturers involved. For, such assessment should necessarily be
completely unbiased and needs to be dome from the point of view of the
users or client system. The market and local industrial capabilities

also must be understood before a local production schemo in commercial

scale is undartakcn.
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Solar devices, particularly, photovoltaics are said to be the energy
sources for futurc. However, at the prosent stage of development, and
its prohibiting cﬁsts, photovoltaics remain far beyond the reach of the
individual consumers. The best current market for photouoltaics.is
industrial applications, which is mainly funded by the government or
donor funding agencies. On the other hand, there are several applica=
tions of solar flat plate panel technology currently available in India
which have commercial potontialities both in urban and rural arsas. The
solar cooker, dospite its limitations and constraints, can attract some
segments of the urban and rural consumers. Similarly, solar hot wator
system can be a viable commercial proposition both for domestic as well
as for some industrial processes. Solar drior can have a commercial
application for crop drying, if it can be organized in a centralized or

cooperative custom=hiring basis.

Lastly, the mini and micro=hydsl power is an available technoloéy in
India whose potentiality has yet to be fully harnessed with proper data
base. Its limitod use in a particular geographical location needs to bo
properly mapped out. Financing such projects must necessarily coma from
Government or donor financial agencies. Small scale hydropower if
properly planned as in China, can bc a viable commercial proposition

for ronewable energy technologies.
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Policy Issucs

Having assesssd the commercial viability cof some of the available
rencwable cnergy technologics, it is now possible to indicato some

important policy options for augmenting the process of commercialization:

1 Incentives and Suppourt System

It is a fact and perhaps quite logical to expect some incentives,
espscially financial, and a proper support infrastructure for rapid
commercialization of renewable encrgy techrnologiese. The govarnment's
role for instétuting subsidies, tax concessions, bank credit facilitids
and sasy raw material supply on easy terms for manufacturing and promot-
ing these technologies should have to be looked into in this light.
Howsver, a government subsidy cannot be a pormanent feature even after

a product establishes itself commercially in the market place. O0On the
other hand, rate of subsidy cannot and should not be universal irrespective
of the economic power of tﬁe customer, Thus, depanding on the stages of
commercialization of a particular renewablo cnergy technology; a sliding
- spale of subsidy needs to be worked out, which should have to be reviecwad
after a suitable time periodfor oventual withdrawal in the long rune
Similar exercise is also applicable for interest rate on bank loan and

maturity period for diffecrent economic categories of customers.

2 Rcle of Government and Private Enireprencurs

The intorface~roles of the Government and private entreprencurs needs
to be reinforcing in terms of policies and actions in the process of

commercialization. This mcans, the supporting policies of the government
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must sncourage and facilitate the private entreprencurs in achieving
thoir legitimate commercial success. On the other hand, the private
gntreprensurs need to be regulated by the Government to maximize the
national goal envisaged by the government poliey. In operational terms,
as and when a particular rencwable technology is assessed to havs
reached a viabls commcrcial stage, its commercial potential should be
allowed to be utilized fully in the market place through private entre-
preneurs, public semieazutonomous corporations and by voluntary develope
ment organizations within the broad frame cf govermment policies. Small
size individual biogas plants, sclar cookcrs and energy forestry seem to‘
have reached such stage where government interventions are lsast
required, except in the case of cnergy forestry where some regulatory

mothods are reguired to focus its energy objocctive.

3 pilot Plants

Fieldibésting of renewable energy technologies, which are yet to reach

a proven feasible stage for commercialization is a paramount necessity.
Such a testing often requires large capital expenditura and other SUppoft
infrastructure, Windmills, industrial application of solar devices,
large=-size bibgas plants and small=scale hydel power are some of the
examples. Government has to play a majer role in encouraging and

setting up such pilot projects through private or public enterprises
gither as an active or a collaborative partner., A large part of financial

responsipility may have to be borne in most cases by the government,
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4 R&D Linkages and Evaluation

Contrary to general belief, renswable energy technologies are not necessarily
simple and inferior technolegivs. A constant flow of R&D is absoclutely
essential to update and diversify these technologies. R&D is usually an
expengive activity, beyond the means of small manufacturers and private
entrepreneurs. While major responsibility of R&D should lie with the
government and governmgnt laboratories, therc should be two~way direct
feaedback linkages of information flow from the entreprensurs, pramotsrs
and manufacturers to make the R&D problem=oriented and practical. This
deoas nat mean that the private enterprises can and should dispense with
fully their in=house R&D. Within the R&D system, an important clement
should be unbiased compcetent economic evaluation aof the technologies,
which is often Uuerlooked; but is an absolute nceessity as‘a continuaus
process. Such ovaluation as an integrated part of the R&D system needs
to be done by an independent authority for greater reliability and
unbiasedness,. This can be jointly commissioned by the government and
manufacturing/promoting organizations. In fact,; such avaluation can be
a propaer guideline for assessing the necessity for import poliecy of

these technologies and/or joint venture foreign collaboration efforts.

5 Demonstration Projects

Something is a good machine cannct be proven without letting pecople see

how it works and what the results arc. For rencwable energy technologics,
this is by far thec most effective marketing strategye Both the government
and private onterpriscs should have a firm policy for sstting up demonstra-

tion projects. While the governmont can actively cncourage its own
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organizations and institutions to instal thecse technologies, the priyate
entrepreneurs may motivate individual, privatc organizations, institutions
and industrigs for such purposes. For large-secale biogas plant, for
exampla, TERI suggested the cooperatives as a potential organization for
such purposds. It should be noted here that a domonstration project in

a government set up and in a briuate set up has differential demonstration
affect on private citizens, For commercialization process, a successful

demonstration in a privatc set up is likely to be more effoctive.

6 Trained Manpowef

For commarcialization of reremaBle energy technodogies, there is tho
necessity process of'demonstration, adaptation, training for installation
repair and maintenance. This means creation of an army of skilled manpower
of techneclogy corps available both im rural and urban sector. While
government should support such technical training programme as a manpower
planning process both in its rogular educaticnal establishments as well as
in the form of inwservice training programmey the private entrepreneurs

and manufacturers must also deuofersama resourcos towards this direction

for their own survival and effectiveness,

7« Access to Media

Apart from actual demonstrations, use of various mass modia including trade
fairs as sales techniques is hardly a new marketing technigue, but it often
workse At least it creates awarcness and sensitizes large number of people
enough to spread ﬁessages through word cf mouth. There must be a coherent
planned programme for such media exposures with suitable developed media=

materials;
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8 Relevant Data Geoneration and Plannhing

The commercialization of renewable energy technclogies can be effected

only through a process of long=range planning based on raliable information
base. The application of renewable energy technologies must be conceived

as part of integrated snergy planning processe It cannot be and should not
be planned in isolaticn, This means, for rural areas, an intagrated encroy
planning for a particular area or region., Similarly for urban or industrial
scctor, it should be a part of total energy planning according to tho reeds.
To accomplish meaningfully such planning task, micro lovel data on region or
area basis, and similarly industry-wise basis is abeolutely cssential, For,
not all processes and usos can be effectively substituted or replaced by
raenswable energy tccﬁnologias, neither would it be possible or even desirabls,.
A rational and useful mix of energy technologics is reguired to maximiie the

offactivencss and the henefits. The responsibility for such data generation

should be both for the government and privats entreprencurs.
M TS E O A Conclusicn

In this article, I have mercly tried to indicatc some of the major policy
implications for commercialization of renewable energy technologics. This is
not an exhaustive list, neither is it intended for. What it indicates,
howgver, is the enormity of the task and its complexity. As the history
tells us, not all the rencwable technologies will survive in the roality

of market place., Somec will, provided there is enough policy support in

right directions, without which nono may survive even if there is super

encergy crisis.



