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Message # 1: If you care about the environment, you nust care
about the production and utilization of energy in society,
because a major threat to the environnment is from enerqgy-

rel ated activities.

On a global scale, the gromh in the atnospheric
concentration of carbon over the past century (Figure 1)
shows clearly that human activities, particularly, energy
production, have been responsible for the degradation of
t he gl obal atnosphere. The source-w se breakup of annual
net carbon em ssions indicates (Figure 2) that x% of

t hese em ssions are from power production, y%fromthe
conmbustion of transport fuels, etc.

One of the inportant regional problens is acid rain which
is an issue affecting the USA and Canada, Britain and
Scandi navi a, Eastern and Western Europe. The mmin source
of the acid rain is the conbustion of sul phurous coals in
power plants. (Table 1).

And of course one of the nost inportant urban environment
probl ens arises fromvehicular pollution arising from
transport pattern. (Table 2 -- Urban Pollution levels in
some Third Wirld cities)

Message # 2: If you care about the environment being

sustai nabl e over the long term you nust care about how energy
is produced, in particular whether from non-renewabl e or
renewabl e sources.

The background of this concern is the fact that different
peri ods of human history have been dom nated by different
primary sources of energy. These changes can be
illustrated in various ways for instance as shown in
Figure 3. What is interesting is that until the md-

ni neteenth century, biomass in the formof renewable

fuel wood, was the main source of inanimte energy. This
source was used renewably, but with growi ng demand, its
consunption shifted rapidly to the depl etable or non-
renewabl e node. This decline in the dom nance of

fuel wood coincided with the growmth in the availability
and use of coal. And then cane the rise of petroleum and
natural gas.

Interestingly enough, the shape of the consunption curves
strongly resenbl e the replacenent of old technol ogi es
wi th new technol ogi es (Figure 4).



Coal and petroleumare still dom nant but the carbon

em ssions fromtheir combustion has raised the spectre of
gl obal warm ng. Consequently, even if fossil fuel
resources are inexhaustible -- which they are not --
l[imts have to be inposed on their use in order to
mtigate, if not avert, the disastrous consequences of

gl obal warm ng. Hence, all the international concern
over clinmate change.

Fortunately, it is precisely at this juncture that the
new renewabl e sources are growng rapidly -- solar
(thermal and photovoltaic), w nd, ocean energy,

geot hermal , bi omass, biogas, ethanol, nethanol, and
hydrogen. The nost inportant feature of this rise of
renewabl es is that they do not represent a return to
traditional ways of using many of these renewabl e
resources; the rise is based on the use of the sources
t hrough new fuel s, new technol ogi es and new devi ces
(Table 3). Indeed, what we are tal king about is new
ener gy.

A major reason for this growth of new energy is, firstly,
the decline in costs due to R & D and organi zat i onal

| earning (Figures 5 and 6), and secondly, innovative ways
of financing these energing technol ogies -- new noney.

Message # 3: If you care about people, particularly the poor,
you nust care -- not nerely about energy supplies and
consunption -- but about the services that energy provides
peopl e and the human needs that it satisfies, i.e., you nust
care about how energy is used.

The shift in focus fromenergy supplies and consunption
to energy services is not a semantic twist, a nere play

of words. It represents a profound change in the way of
t hi nki ng about energy, in fact, in the paradigmfor
energy.

In the old paradi gm the magnitude of energy consunption
is deemed to be the indicator of devel opnment and the
nmeasure of the quality of life.

In the new paradigmfor energy, it is recognized that
what human beings and their individual and collective
activities require is not energy per se but the work that
energy perfornms and the services that energy provides:
illumnation, warnth, "coolth" (to coin a word),

nmobility, etc. |In this approach, devel opnent requires a
substantial increase of energy services (particularly for
t he poor).

[SCR G VE THE PURA EXAMPLE HERE TO SHOW HOW DRANMATI CALLY
THE QUALITY OF LI FE CAN | MPROVE BY | MPROVI NG ENERGY
SERVI CES]

Message # 4: |If you care about energy services, you nmust care,
not nerely about increasing energy supplies and consunption,



but al so about inproving the efficiency with which energy is
utilized because "energy saved is equivalent to energy
produced".

Devel opnent, and inprovenent of the quality of life,
require a substantial increase of energy services
(particularly for the poor). Such increases can be

achi eved not only by increasing the supply of energy to
t he devices (lanps, heaters, air conditioners, vehicles,
appl i ances, etc) but also by increasing the efficiency
wi th which these devices provide energy services and/or
shifting to nore efficient energy carriers.

Consi der, for exanple, the shift from kerosene w ck | anps
to 20 Wfluorescent tubelights in Pura village. This
shift led to increases in the |unens, energy and
efficiency as shown bel ow.

KEROCSENE W CK LAMP | 20 W TUBE- LI GHT
LUMENS RATI O 1 18. 67
ENERGY RATI O 1 0. 07
COST RATI O 1 0. 50
EFFI CI ENCY RATI O 1 420. 00

The foll owi ng conclusions may be drawn fromthe
information in the table:

. The switch in Pura Village from kerosene w ck | anps
to 20 WFluorescent Tubelights has resulted in the
illumnation increasing by a factor of about 19
despite the fact that the consunption of energy has
decreased to only one-ninth the initial value (wWth
kerosene). This dramatic achievenent is the result
of the 420 times greater efficiency of 20 W
fl uorescent tubelights conpared to kerosene wi ck

| anps.

. On the one hand, a Pura household used to consune
(inits kerosene days) as nuch energy for lighting
as a ni ne-room household with each roomlighted with
a 20 Wfluorescent tubelight. On the other hand,
each room of the fluorescent-tubelight-illum nated
househol d enj oyed as nuch illum nation as nineteen
ker osene-1ighted households. Thus, before the
switch from kerosene wick |anps to 20 Wfl uorescent
tubel i ghts, households in Pura used to consune far
nore energy but enjoy far |less |lighting energy
servi ce than househol ds using fl uorescent
tubel i ghts.

. If better illumnation (or lighting energy service)
can be taken as an inprovenment in the quality of
life, and if inprovenent in the quality of life is a



cruci al aspect of devel opnent, then the switch in
Pura Village from kerosene wick lanmps to 20 W

fl uorescent tubelights represents an advance in the
process of devel opnent. However, this advance in

t he process of devel opnment has been achi eved al ong
with a decrease in the consunption of energy.

Hence, it is the level of energy services -- and not
t he magni tude of energy consunption -- which nust be
taken as the indicator of devel opnment.

Message # 5: If you care about pronoting the efficient
production and use of energy for sustainable devel opnment, you
must as a body enphasi ze not only | NFORVATI ON and TRAI NI NG
but al so ANALYSI S | eadi ng to ADVOCACY and ACTI ON (| NTAAACT) .

A Case Study of Cogeneration of Surplus Electricity in

I ndi an Sugar Factories: Even though India is the |argest
producer of canesugar in the world and all sugar
factories use bagasse as fuel for their boilers, alnost
all the approximately 450 I ndian sugar mlls have | ow
pressure boilers that do not permt the cogeneration of
surplus electricity. By installing high pressure
boilers, India can realize an enornous potential of about
3000 MW/

To initiate the process of realizing this untapped
potential, the D rector of Sugar in Karnataka State was
requested to conduct a prelimnary nmeeting of sugar
factories in Septenber 1992 to di scuss cogenerati on.
Thi s ADVOCACY effort led to the Director of Sugar
constituting a Task Force.

Three sugar factories were selected for a feasibility
study based on prior visits. The task force finalized a
draft report on cogeneration of surplus energy based on
these three factories. This ANALYSI S conponent of the
intervention was neant to highlight the potential in
Kar nat aka st ate which had about 25 sugar factories.

The study was then presented -- the | NFORMATI ON conponent
-- to a conference in July 1993 which was attended by
representatives of sugar factories, sugar technol ogy
institutes, sugar factory consultants, equi pnment
manufacturers, financial institutions, State Electricity
Boards, Mnistries of Power, Sugar, Finance, Non-

Conventi onal Energy Sources, etc., fromthe Governnent of
India and State Governnments and representatives of the
Rockef el | er Foundation and UNDP. This was the first tine
that all these potential actors in a programe for the

i mpl enentati on of sugar factory cogeneration had cone
together for a frank and serious exchange of views on the
i nportance of the technology. The gathering was possible
because the organi zer was not a consultant and was
therefore accorded a "honest broker" status.

The di scussi on of the techno-econom c study permtted the
ADVOCACY conponent in which a consensus was reached that
sugar factory cogeneration was technically feasible,



econom cally viable and financially attractive. Once
nost of the actors were convinced, the ACTI ON conponent
of the intervention was |aunched with action-oriented
consensus recomendati ons of the workshop. O particular
note was the recomendation to go ahead with the
preparation of detailed project reports (DPRs) which were
a necessary condition for the financial institutions to
consider funding the inplenmentation of sugar factory
cogeneration of surplus electricity. The neeting
concluded with a request for followup neasures on the
recommendati ons of the workshop.

The next step in the ACTION conponent of the intervention
consi sted of informng various sugar factories in the
contiguous states of Karnataka, Mharashtra, Tam | Nadu
and Andhra Pradesh that a few DPRs could be funded to the
extent of 50% of the cost. Two factories in Karnataka
and one in Maharashtra have conpleted their DPRs, and two
or three nore sugar factories are getting consultants to
prepare DPRs.

Meanwhi l e, after attending the April 1993 conference in
Bangal ore, the Mnistry of Non-conventional Energy
Sources (M\ES) announced an assi stance package to sugar
factories inplenmenting cogeneration projects. A grant of
about $ 225,000 per nmegawatt of surplus electricity, or
30% of the cost of installation, whichever is |ower, has
been announced. Thus, ADVOCACY has influenced the
Governnment of India to take ACTI ON and change the policy
environment in which sugar factories consider
cogener ati on.

From t he above description, it appears that the foll ow ng
pattern of intervention involving | NTAAACT conponents has
been pursued:
ADVOCACY
--> MACRO PCLI CY CHANGES
ANALYSI S --> | NFORVATI ON - -> ADVOCACY - -
--> M CRO LEVEL ACTI ON
TRAINING --------------

[ SCR: ADD THE CAPE TOAN EXAMPLE AND | F NECESSARY SHORTEN
THE COGEN CASE]
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