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I ntroduction

Asan economy growsand incomesrise, the demand for energy alsoincreases. Infact evidence
covering across-section of countriesand regionsclearly showsthat asper capitaincomesrise, sotoo
does per capitaenergy use. However, the experience of the devel oped countries showed that along
with anincressein per capitaenergy consumption, pollution also aggravated. Thispromoted effortsto
find aternatives such that the growing energy needs of acountry can be met without aggravating
pollution. Energy isalso abasic need and ensuring its availability at affordable prices without
compromising economic efficiency concernsisno lessimportant. Hence, ensuring energy security,
environmentally benign energy sources, and aso providingit at competitiveand affordablepricesisa
challengefacing energy plannersin developed and devel oping countriesdike.

Study Setting, Objectivesand Approach

Thisstudy providesabroad overview of the French energy sector. Against the background of the
world energy economy it examinesthe structureof the French energy sector, trendsin energy production,
supply and consumption, and €l ectricity pricing and pricetrends over the period 1960 to 1998—2000.
The study providesacomparative picture of the pre- and post- 1973 phase when thefirst oil shock
occurred. Thestudy aso providesacomparative perspective of the French and Indian energy sectors,
and possiblelessonsthat I ndiacan draw from France' sexperience.

Major Findings

1. Energy production and consumption across countriesand regionsare very skewly distributed.
Franceaccountsfor oneper cent of theworld population, 1.3 per cent of world energy production,
3.2 per cent of world el ectricity consumption and about 1.7 per cent of global energy-related
carbon emissions. Whereas Indiawhich accountsfor about 16.8 per cent of world population,
accountsfor about 4.3 per cent of world energy production, 3.1 per cent of world electricity
consumption and about 4 per cent of global energy-related carbon emissions. The USA, which
accountsfor only 4.6 per cent of the world’s popul ation, accountsfor 17.5 per cent of world
energy production, and for morethan aquarter of world electricity consumption and carbon
emissions. The OECD, which accountsfor 19 per cent of world population, accountsfor 39 per
cent of world energy production, amost two-thirds of world eectricity consumption and over half
theenergy-related carbon emissions. Energy intensity isvery low in France and other devel oped
countries, whereasfor Indiaand Chinathese arerelatively higher (1 and above). Per capita
primary energy supply and electricity consumption for France and other developed countriesis
very high, whereasit wasrelatively low for Indiaand China. Per capitacarbon emissionsfor
France and other developed countriesisvery high, whereasitiscomparatively low for Indiaand
other developing countries.



. Franceispoorly endowed intermsof energy resources, with theexception of uranium. Consequently
Francewasheavily dependent onimports. Thisratio, which wasabove 80 per cent prior to 1973,
hasfalento about 50 per cent. Thisisprimarily duetotheimportant role played by nuclear energy
inreducing France' simport dependence.

. French energy policy hasbeen guided by three main objectives, viz., ensuring energy security,
competitiveand low energy pricesand environmentaly benignenergy supplies. Inaddition promoting
public servicesor genera interest principleisal soagoal of French energy policy. Toredisethis
the French Electricity Act recognisesthe‘right to electricity’ asoneof therightsenjoyed by its
citizens. A magjor factor that characterisesthe French energy industry isthe state control and
monopoly rightsenjoyed by the French energy producing utilities, EDF and GDF.

In France over 75 per cent of the grosselectricity productionisaccounted for by nuclear energy,
whichisthehighest for any country intheworld. Asagaingtthisfor India, fossil fuescontributethe
largest share (80.9 per cent) of grosselectricity production, followed by hydro-electricity (16.8
per cent). Among combustiblefuels, coal claimsthe highest share bothin France and India,
though the share of combustiblefuelsintotal commercial energy usein Franceisvery low as
comparedtoinindia

. Theanalysisrevealsadramatic shift in the energy mix and production in Francefrom 1960 to
1998. Particularly strikingistheswift riseand importance of nuclear energy in France, especialy
after 1978, which now holdsthe predominant sharein total energy production and supply in
France. Equally striking isthe steep declinein theimportance and role of combustiblefuels
between 1960 and 1998, and thereafter.

. Overall, total final energy consumption in Francetrebled between 1960 and 1998. Whilethe
shareof cod declined during thisperiod, that of crudeoil, natural gasand electricity hasrisen.

. Ananalysisof the sectoral sharesin energy consumptionin France between 1960 and 1998 and
projections by theyear 2010 reveal sinteresting patterns. Whilethe shareof theindustrial sector
intotal fina energy consumption hassteadily declined over time, that of theresidentia, commercid,
public service, agricultural sectorsand transport sectors has steadily risen.

. Electricity consumptionin Franceincreased six-foldsbetween 1960 to 1998 withthe residential
sector recording thefastest growth, followed by commercia and public services, agricultura sector,
energy sector, industrial and transport sectors. Whilein 1973 theindustrial sector accounted for
morethan haf thetotal e ectricity consumption, thisdeclined to athird by 1998.

. Theuseof coal for energy consumed by theindustrial sector declined between 1960 and 1998,
whereasthat of other energy sourcessuch asnatural gasand el ectricity consumption hassteadily
risen, though slowly. Crude oil isthe predominant energy source consumed by the transport
sector. Inthe caseof other sectorselectricity followed by crudeoil and natural gasarethemain
energy sources used by other sectors. The use of combustible renewables and wastes as an
energy sourceinthe other sector hasregistered aconsi stent increase between 1973 and 1998.



10. Franceranks second and accountsfor about afifth of thetotal world production and installed
capacity of nuclear energy intheworld. Theshareof nuclear tototal domestic el ectricity generation,
whichis77 per cent for Franceisthe highestintheworld. Useof Pressurised Water Reactor
(PWR) technol ogy and standardi sation of French nuclear plantshave been mgjor factorsinmaking
nuclear energy more cost effectivethan other dternativesin France. AnIEA/NEA study observes
that at both 5and 10 per cent discount rates, nuclear energy ischeaper in France ascompared to
coal or natural gas. Franceistheonly |EA country where nuclear energy ischeapest in baseload
at a10 per cent discount rate.

11. When we compare French electricity priceswith that in other OECD countries, it isseen that
comparatively both household and industrial el ectricity pricesweregenerally lower in France.
However, theratio of household to industrial electricity pricesisgenerally higher in Franceas
compared to other OECD countries. Interestingly intermsof Purchasing Power Parity (PPP),
while household electricity pricesin Francein 1978 wasrel atively the highest ascompared to
other OECD countries, by 1998, thistrend got reversed with household e ectricity pricesinterms
of PPPbeing thelowest for France as compared to most other OECD countries.

12. Transmission and Distribution lossesfor energy in France and most other OECD countriesarenot
only lessthan 10 per cent of eectricity supply, but a so declining dowly. For Indiatheselossesare
twiceor thricethe proportions prevailing in France and other OECD countries.

13. Energy-rdated carbon emissionsin France, both in absol ute and per capitatermsdeclined between
1973102000, though thisdeclining trend isnot continuous. Thisdeclineisassociated with asteep
declineintheuseof combustiblefuelsand asteep increaseinthe use of nuclear energy in France.

Lessonsfor India

In comparing the French energy sector with that of India, and drawing possiblelessonsfor India
from the French experiencewe are aware of thelimitations of such acomparison. WhileFranceisa
devel oped country with whose per capitaincomeisten timesthat of India, Indiaisadeveloping
country with prevalence of masspoverty. Per capitaenergy usein Franceismuch higher thaninIndia
The energy endowments and mix in thetwo countries differ. However, ensuring energy security,
competitiveand low energy pricesand environmentally benign energy suppliesare common goal sof
energy policy inboth countries. Bothin Franceand Indiathe power producing utilitiesare state owned
and enjoy monopoly rights. Added to that in both countriesmilitant trade unionismin power utilitieshas
comeintheway of effecting essentia power reforms. However, globdisation and liberdisationpolicies
areaso having their echointhe power sector in both countries. Both countriesare heavily dependent
onimportsfor their energy needs, and hencereducing their import dependency, especialy after theoil
shock of 1973, has been acommon goal in both countries. Hencethere could belessonsthat India
couldlearnfrom France' sexperience.



. France has successfully reduced her import dependency for her energy needsto around 50 per
cent presently. Large-scaleinvestment in nuclear projectsenabled Franceto not only reduce her
import dependency but also emerge asamajor exporter of electricity in the European market.
Indianeedsto give seriousthought toincreasing therole of nuclear energy, whichislesspolluting
and more cogt-effective than other dternatives. Particularly Indianeedsto explorethe potentia of
plutonium and thorium-based nucl ear reactors (instead of uranium-based nuclear reactors).

. UnlikeFrance, India’ soptionsarelimitedinthat cod will continueto play animportant roleintotal
commercial energy useinindia. Indian coal isof low- grade quality and hence overall carbon
emissionsin Indiawill continuetorise. However, if Indiaimportshigh grade coal it can help
mitigate carbon emissionsin Indiato someextent. With foreign exchange reserves exceeding
USD 100 billion, Indiacan explorethisoption.

. France' sinnovativemethodsof pricing dectricity may beworth experimentingwithinIndia India
maly explorethe economicsand feasibility of charging electricity tariffsbased on peak and off-
pesak time consumption. Thismay betriedin somecities/'regionson an experimental basisand then
extended or discontinued.

. Indianeedsto giveattention to reducing T& D lossesand power theftsrather than taking recourse
toonly the* soft option’ of revising eectricity tariffsupwardsperiodicaly whichishurting consumers.

. France hasbeen ableto ensure competitiveeectricity tariffssinceitisagloba player intheenergy
market. India s power utilitiesface no such competition. Increasing competition inthe power
sector may providee ectricity consumerswith more options, which may also help themto obtain
competitiveand low energy prices.

. Although promoting socia objectiveslike maintaining geographica uniformity of eectricity tariffs
to benefit disadvantaged regionsand low or zero tariffsfor the most poor in France, ispart of
overall French energy goals, staff of French Public Power utilitiesdo not enjoy the benefit of free
electricity supply asextended to staff of State Electricity Boardsin India. Thisneedsto be stopped
forthwith.

. TheFrench Electricity Act recognisesa“Right to Electricity” for itscitizens. Theeconomic, lega
and other implicationsof declaring the‘ right to e ectricity’ asoneof therightsenjoyed by citizens
of Indiaisworthexamining.



