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ABSTRACT
Since the role of energy imports in contributing to the debt burden of 

developing countries does not seem to have been examined hitherto, this study on India 
attempts to unravel the energy-debt nexus by linking India's energy imports to the 
growth of its external debt.  The intention is to bring out, firstly, the extent to 
which India's debt problem could have been avoided with a different strategy of energy 
use in the 1980s and, secondly, what changes in energy consumption are needed now to 
prevent a further build up of debt.

In the 1980s, India experienced a chronic trade deficit. While in the first half
of that decade, India's earnings from invisible trade neutralised much of the trade 
deficit, a levelling off of these earnings forced India to turn increasingly to 
external borrowings to cover a widening current account deficit.  With concessional 
assistance of the quantum required not available, recourse had to be taken to com-
mercial borrowings.  It was the twin effect of a widening current account deficit and 
a greater reliance on expensive international borrowings that led to India's external 
debt more than tripling in the 1980s.

India's oil imports constituted the largest single item of imports in the 1980s. 
The rate of growth of oil consumption accelerated during the 1980s and as domestic 
production began to level off, the dependence on imports rose.  If the consumption 
trends of the 1980s do not change, India's oil imports will continue to be of a large 
magnitude.  Hence, savings in oil consumption will have a direct effect on India's 
import bill and therefore on the need to borrow abroad to cover the current account 
deficit.

Middle distillates constitute 61% of India's oil consumption and the consumption 
of two of these distillates -- diesel and kerosene -- constitute the crux of India's 
oil problem.

The transport sector is the major user of diesel, and within this sector, trucks 
are the largest consumers carrying more freight than rail   even though they are more 
energy-inefficient than railways for freight haulage.  This is mainly because the 
financial costs of diesel do not reflect their resource costs.  Diesel prices are kept 
low and not very much higher than those of kerosene because, if the price of diesel is 
raised, truck operators tend to mix diesel with kerosene, thereby causing a kerosene 
shortage.  And kerosene prices have to be kept low because the two-thirds of India's 
households that in 1986-87 did not have electricity, depended on kerosene for 
illumination.  Further while a third of kerosene consumption was for illuminating the 
homes of India's rural and urban poor, the rest was used as a cooking fuel in India's 
middle-income households.

It is against this background that this study considers the effect on India's 
imports of four important shifts in a strategy that would have reduced oil consumption 
and could have been implemented between 1977-78 and 1989-90: (i) a shift in long-haul 
freight movement from road to rail, (ii) a shift from kerosene to liquified petroleum 
gas for cooking, (iii) the electrification of unelectrified households and (iv) the 
replacement of diesel irrigation pumpsets -- which in 1986-87 accounted for 30% of 
diesel consumption -- with electric pumpsets.

The benefits in the 1980s of such shifts in strategy would have been 
substantial.  After 1985-86, India need not have imported any diesel and from the next 
year onwards, imports of kerosene could have been done away with altogether.  In value 
terms, the reduction in the value of imports that could have been realised between 
1980-81 and 1989-90 is $ 8.885  billion -- equivalent to 22% of India's current 
account deficit in the same period.  That is, $ 8.882 billion of the $ 42.296 billion 
increase in India's debt in the 1980s could have been avoided.

The implications of similar shifts in strategy in the 1990s have also been 
examined.  Compared to the business-as-usual projection (Scenario A) and that 
projected on the basis of a limited extent of carrier substitution by the Planning 
Commission (Scenario B), Scenario C which is based on the above four shifts in 
strategy, reveals striking savings.  In quantity terms, Scenario C would result in 
savings in consumption between 1990-91 and 1999-2000 that are 11.7% less than in 
Scenario B and 13.4% less than in Scenario A.  In value terms, at 1990 prices, 
Scenario C yields savings of $ 20.194 billion compared to Scenario A.  On the other 
hand, savings in Scenario B compared to Scenario A are a mere $ 1.794 billion.
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Oil imports are not the only kind of energy imports; there are also non-oil
energy imports in the form of (1) non-oil energy sources such as coal and natural gas 
and (2) equipment for the supply of energy carriers such as electricity, i.e.,  
equipment for the generation, transmission and distribution of power.  A tentative 
estimate of these non-oil energy imports between 1980-81 and 1985-86 shows that they
are of the same order as oil imports.  Thus, total energy imports (oil plus non-oil 
taken together) are roughly half the import bill.  

Further, just as there are possibilities for the reduction of oil imports, there 
are also opportunities for reducing imports of energy sources and equipment for the 
generation of electricity.  These opportunities arise through greater efficiency in 
the use of electricity.  A recent estimate of the savings that are possible shows that 
a cumulative saving of 21% is possible on a projected total energy requirement of 593 
Twh/year in the year 1999-2000.  This estimate has been arrived at by adding the 
savings that are possible through 27 measures each of which was estimated to cost less 
than the marginal generation cost.  The cumulative saving of 124 Twh corresponds to a 
saving in peak generating capacity of 22.745 GW out of an estimated requirement of 112 
GW -- this corresponds to a saving (in value terms) on power generation equipment of 
about $30 billion.  If a lower bound of external aid as a proportion of total 
investment in the power sector is 14.7%, external aid to the tune of $3.675 billion 
need not be raised in the Eighth Plan period if these conservation measures are 
implemented. 

Energy strategies of the kind discussed do not constitute ad hoc curbs on 
imports. Instead, they will dramatically increase the quality of life of households 
using kerosene for lighting and those using this fuel for cooking.  While these 
strategies do require large investments, for a decision on whether or not the 
potential savings in oil consumption are worthwhile, the costs of these investments 
will have to be estimated and weighed against the benefits.

It is crucial to develop a least-cost strategy in which all exports-increasing 
and imports-reducing measures are ranked according to the investments required to 
effect a unit increase in exports and or a unit decrease in imports.  These should be 
included serially in a package according to increasing unit cost until the desired 
reduction in the trade deficit is achieved.  Without such a rational approach the 
Government cannot avoid being ad-hoc and arbitrary.
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1. Debt - The Global Perspective
The World Bank in its World Development Report, 1991, estimated the outstanding 

debt of all developing countries at $ 1.3 trillion at the end of 1990.1  Since 1988, 
international multilateral financial institutions and governments of the developed 
countries have made some efforts to reduce this external debt of developing countries. 

However, the efforts have had little success thus far.  Firstly, as Table 1 
shows, while there has been no new explosion of debt in recent years, as was the case 
in the late 1970s and early 1980s, there has not been any substantial reduction in the 
outstanding debt of developing countries.  Second, the outstanding debt of the World 
Bank's "severelyindebted middle-income countries" declined in 1988 and 1989 but 
increased again in 1990.  Thirdly, the external debt of the group of low-income 
countries has been continuously growing while that of all middle-income countries 
declined in 1988 and 1989 but grew the year after (1990).

Discussions of how to resolve the debt crisis have usually focussed either on 
the terms of repayment (waiver, rescheduling, altering the interest rate structure, 
etc.) or on the terms of trade that the developing countries have to face.  And the 
stepping up of exports has invariably been suggested as the only way to solve the 
present balance-of-payments problems of developing countries.  The issue of energy 
imports and what role they have played in accentuating the debt crisis receives little 
attention.  Thus, the debt-energy nexus has been ignored.
 

Among the 20 countries that the World Bank has identified as being "severely 
indebted middle-income countries", the relative importance of energy imports in total 
imports does vary.  In 1989, fuel imports constituted as little as 1% of the imports 
of Venezuela which is heavily indebted despite being a large producer of crude 
petroleum.  However, in heavily-indebted countries that do not have large oil 
reserves, this percentage was substantial in 1989: e.g. Philippines (13%), Brazil 
(30%) and Hungary (12%).2

In the low-income countries, the percentage of fuel imports in total imports was 
just 6% in 1989, but this is partly a reflection of the low level of consumption of 
commercial energy in these countries and also hides large country to country 
variations.  In the case of the large low-income countries, India and Pakistan, their 
fuel imports in 1989 constituted a significant percentage of their import bills: 17% 
and 14% respectively.3

Hence, in the case of developing countries that have built up a large debt, it 
is important to determine the contribution of energy imports to that growth in debt.  
A series of studies have, therefore, been sponsored by the International Energy 
Initiative to explore the debt-energy nexus in developing countries.  This paper 
presents a case study of India in which an attempt has been made to link energy 
imports in general, and oil imports in particular, to the growth of the country's 
external debt.  The intention is to bring out the extent to which the debt problem 
could have been at least reduced, if not avoided, with a different strategy of oil use 
and to highlight what needs to be done now regarding energy use to prevent a further 
build up of debt.
2. Debt - The Indian Perspective

Imports of crude oil and its refined products constitute the largest single 
commodity group in India's import bill.  Yet, the potential benefits from greater 
efficiency in the use of oil in India have not been explored so far in investigations 
of what has caused India's debt problem and in discussions of how to prevent further 
large borrowings in the international capital market. 

At the end of 1989, according to the World Bank, India had the fourth largest 
debt among the developing countries (Table 2).  

Between March 1980 and March 1990, India's outstanding debt more than tripled 
from $ 17 billion to $ 59.1 billion and increased further to $ 68.2 billion in March 
1991 (Table 3).
    India suffered a trade deficit throughout the 1980s (Table 4).  In the first half 
of the 1980s, this was substantially neutralised by a surplus in invisible trade 
(almost entirely from remittances by expatriate Indians).  But as invisibles as a 



5

proportion of the gross domestic product (GDP) fell by more than 50% in the second 
half of the 1980s, the current account deficit as a proportion of the GDP was on the 
average 70% higher in this period (Table 4).
    

Further, in the second half of the 1980s, there was a shift in the mode of 
financing of the current account deficit.  During the course of India's Sixth Five 
Year Plan (1980-81 to 1984-85 hereafter abbreviated to 1981-85), concessional aid --
from the multilateral institutions and bilateral country-donors -- contributed as much 
as 55% of the inflows on the capital account.  But in the Seventh Plan (1985-86 to 
1989-90 hereafter abbreviated to 1986-90), the pattern of financing of the current 
account deficit changed drastically.  As Table 5 shows, concessional external 
assistance between 1985-86 and 1989-90 met only 29% of India's financing needs in its 
balance of payments.  Loans from international banks met 24% of the financing 
requirement and deposits in banks by non-resident Indians, an additional 22.8%  Thus, 
net borrowings abroad on commercial terms covered over 46% of the current account 
deficit.  
    It was the twin effect of the widening current account deficit (an average of $ 
5.5 billion a year in the Seventh Plan as against an annual average of $ 2.3 billion 
in the Sixth Plan)4 and greater dependence on expensive sources of international 
borrowing that saw India's external debt more than triple in the 1980s.

Focussing on oil consumption in India, this study examines the potential impact 
of greater efficiency in the use of oil on India's imports and external debt.

More specifically, it investigates:
(i) the savings in oil consumption that could have been realised in the 1980s 

through greater efficiency in use of diesel and kerosene, the effect of 
such savings on India's expenditure on oil imports and therefore the 
extent to which the growth of India's external debt in the 1980s could 
have been reduced, and

(ii) the savings in oil consumption that can be made in the 1990s if a suitable 
strategy is initiated now and an evaluation of the foreign exchange 
benefits of these savings vis-a-vis consumption projections based on a 
continuation of past trends.                         

3. Crude Oil and Petroleum Products in the 1980s: Production, Consumption and 
Imports
    Throughout the 1980s, imports of crude oil and petroleum products constituted the 
largest single commodity group in India's import bill.  Table 6 gives the share of oil 
imports in total imports in each year between 1980-81 and 1990-91.  It also relates 
oil imports in this period to export earnings.  Oil imports on the average constituted 
21% of total imports in this period.  These imports also consumed on the average 31% 
of India's annual earnings from merchandise exports.  
    The percentage share of oil imports in all imports did vary from a low of 12% in 
1986-87 to a high of 42% in 1980-81.  Though Table 6 shows no secular trend, there is 
a clear pattern in which oil imports were linked to the growth in consumption of 
petroleum products and the trends in the domestic production of crude oil (Table 7). 

When the off-shore Bombay High oil reserves were discovered in the mid-1970s, 
the official strategy was to restrict exploitation of these reserves.  But, this 
strategy could not withstand the second oil price increase in 1980 which led to an 
escalation of India's import bill.  As Tables 7 and 8 show, the magnitude of India's 
oil imports, in both quantity and value, were high in 1980-81.  In order to reduce 
India's oil imports, the new approach was to step up exploitation of the off-shore 
Bombay High reserves.  Thus, production of crude almost tripled from 10.5 million 
tonnes in 1980-81 to 28.9 million tonnes in 1984-85 (Table 7).  But, the fall in 
imports of crude was not much (from 16.2 million tonnes to 13.6 million tonnes in the 
same period), as consumption of petroleum products rose from 30.9 million tonnes in 
1980-81 to 38.8 million tonnes in 1984-85. 
   The rate of growth of consumption accelerated in the second half of the 1980s.  
Consumption grew at an annual average rate of 5.5% during the Sixth Plan (1980-85) but 
this increased to 6.8% a year during the Seventh Plan5.  In 1990-91, a steep price 
increase effected by the government and, to a lesser extent, constraints on 
availability brought the growth of consumption of petroleum products in that year down 
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to 0.9%6.  
As Bombay High came to be exploited to the full in the mid-1980s and no new 

discoveries on the same scale as in the mid-1970s were made, an increase in imports to 
meet the growth in consumption was inevitable.  Crude oil imports, therefore, began 
rising again from 1985-86 and imports of petroleum products, from 1987-88 (Table 7).

In value terms, however, imports of oil almost halved in 1986-87 because of the 
sharp fall in international oil prices that year.  But, from 1987-88 onwards, a 
relative hardening of oil prices and India's requirements of crude and petroleum 
products resulted in the oil import bill steadily rising (Table 8).

India's imports of petroleum products comprise mainly middle distillates.  Of 
the 6.6 million tonnes of imports of refined products in 1989-90, imports of diesel 
and kerosene were 5.64 million tonnes.  These imports of middle distillates have 
become necessary as the rate of growth of consumption of high-speed diesel (HSD), in 
particular, has been more than that of the average growth of consumption of all 
petroleum products.   Consumption of HSD grew by 7% a year in the Sixth Plan (1980-85) 
as against the 5.5% growth in consumption of all petroleum products.  In the Seventh 
Plan (1985-90), the difference in growth rates had widened: 8.6% a year of HSD versus 
6.8% a year of all petroleum products7. 
    

All told, the net annual increase in the oil import bill between 1980-81 and 
1990-91 accounted for as much as 18% of the incremental increase in India's import 
bill in the same period (Table 9). 
    

The 1980s began with a large oil import bill and so have the 1990s.  But, this 
is not a return to "Square One" because there is no Bombay High to save the country 
this time.  
4. Contribution of Crude Oil and Petroleum Products to External Debt

The above picture of the production, consumption and imports of crude oil and 
petroleum products in the 1980s can now be related to external debt and external 
receipts.

One simple way to measure the contribution of oil imports in the 1980s to the 
growth of external debt in the same period is to relate the aggregate value of oil 
imports (of crude and refined products) to the growth of external debt in the same 
period8. 
    

Another measure is to relate oil imports in the 1980s to total net external 
receipts of India in the same period.  Net external receipts would include not only 
net borrowings but also export earnings and net invisible earnings (on the current 
account) and other inflows on the capital account (foreign investment for example).  
This measure will indicate how much of every dollar that India receives from all 
sources goes to pay for oil imports.  Table 10 gives the year-wise percentage of oil 
imports in net external receipts between 1980-81 and 1989-90. 

The following are summary values for the above two measures:
The relative softening of international oil prices after the West Asian war 

offers little hope for India as long as the consumption trends of the 1980s continue. 
Domestic production is unlikely to increase in the near future.  In fact, in 1990-91 
production of crude declined, albeit marginally, for the first time in a decade.9  

Even if there are unforseen discoveries of new reserves, the issue is whether 
they should be "used up" in the way that Bombay High was.
5. A Conceptual Framework for the Energy-Debt Nexus

India's oil imports have been and will continue to be -- if the consumption 
trends of the 1980s do not change -- of a large magnitude.  Hence, it is obvious that
savings in consumption will have a direct effect on India's import bill and therefore 
on its need to borrow abroad to cover its current account deficit.

Instead of concentrating on such energy savings, the view -- indeed that 
underpinning much of the Government of India's current economic reform programme -- is 
that India's balance-of-payments problems have not got so much to do with large 
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imports as with a low level of exports.



8

    But, what are the facts on India's export and import growth in the second half of 
the 1980s?  Export growth in the Seventh Plan (1984-85 to 1989-90) did increase to an 
average of 11.6% a year (in $ terms) as against an average of 4.5% a year in the Sixth 
Plan (1980-81 to 1984-85).  But, import growth too accelerated from 6.2% a year in the 
earlier period to 8.2% a year in the later period, the net effect of which was that 
there was only a marginal contraction of the trade deficit.
    Still, compared to other developing countries, India's  imports as a proportion 
of GDP remain small.  According to the World Bank, in the year ending 1989, India's 
import:GDP ratio was only 8%, while that of all low-income countries was 14% and that 
of the middle-income countries as much as 25%10.  It is probably the low value of 
India's import:GDP ratio that has resulted in the view that restraining import growth 
through efficiency in use of imported commodities has little role to play in an 
economy fully integrated with the world -- the direction in which India is presently 
moving.  Perhaps for the same reason there is little emphasis on promoting a greater 
efficiency in use of petroleum products.  
    The effect on import reduction, however, will be clearly revealed in the balance 
of payments and in external borrowings.  In a simplified form, the balance of payments 
identity can be rewritten as:

Increase in foreign exchange reserves = Net 
Inflows on Capital Account - Net Outflows 
on Current Account .......................................... (1)

  = Net Inflows on Capital 
Account - [Balance of Trade + Net invisible trade] .......... (2)
Balance of Trade     = Imports - Exports = [Imports 

other than of crude and petroleum 
products + Net Imports of crude and 

petroleum products] - [Exports 
   other than of crude and petroleum 

products] ........................... (3)
Hence Equation (1) can be rewritten as:                                         
Increase in reserves = Net Inflows on Capital 
Account - [{(Mc+Mcp)-Ec} + Net Invisible Trade] ............... (4)

where Mc=Imports other than of crude and petroleum products and Mcp= Net imports of 
crude and petroleum products and Ec= Exports other than of crude and petroleum 
products.
    Since foreign investment remains negligible in India, the term: Net Inflows on 
Capital Account in Equation (4) becomes: [Net external assistance + Net external 
commercial borrowings + Net NRI bank deposits + Net other capital transactions].

It is clear that a strategy that stresses efficiency in the use of oil will, 
insofar as it reduces imports of crude and petroleum products (Mcp), directly improve 
the balance of payments and therefore the reserves.  In an ex-post analysis of the 
effect of efficiency in oil consumption on the balance of payments, likely past 
savings in oil consumption get reflected in a notional increase in the foreign 
exchange reserves in each of the years under consideration.

Or, from the perspective of examining the impact of efficiency in oil use on the 
past build-up external debt, estimates of import savings will indicate by how much the 
actual level of capital inflows could have been reduced.  That is, an examination of 
the savings that could have been realised in the past will indicate how much of the 
loans India raised in the international capital market in the past were not required.
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It should be noted that these estimated savings in oil consumption give an 
under-estimate of the extent to which India could have reduced its borrowings in the 
past.  A lower level of imports in any one year for a country that suffers from a 
chronic deficit will not only reduce the quantum of inflows required in the capital 
account in that year, but also the requirements in the subsequent years.  This is 
because when the inflows are mainly borrowings of various kinds, as in the Indian 
case, a lower level of borrowings in any one year will reduce the gross borrowings 
inflows required in the capital account in later years as well.  Hence, an estimate of 
the import reduction possible in the past provides a lower bound of the magnitude of 
external loans that need not have been raised and of the extent to which the growth of 
India's external debt -- a stock measure -- could have been avoided in the same 
period.  The reduction in the growth of external debt would have naturally also had a 
beneficial impact on India's debt servicing burden.
6. The Importance of Middle Distillates in the Consumption and Imports of Petroleum 
Products
    The sectoral consumption pattern of petroleum products in India in 1986-87 was as 
follows11: Transport, 36%; Industry, 31%; Domestic, 17%; Agriculture, 11%; Power, 5% 
(Figure 1).

    The pattern of consumption of petroleum products according to the various 
distillates in 1989-90 was: light distillates (17%), middle distillates (61%) and 
heavy distillates (22%) (Figure 2).

    Within middle distillates -- which form the overwhelming bulk of oil consumption 
-- the distribution was: high speed diesel oil (64%), kerosene (26%), aviation turbine 
fuel (5%) and light diesel oil (5%) (Figure 3).

India's oil problem, therefore, is primarily a problem of the two middle 
distillates, diesel and kerosene, in that order.  Together, they account for as much 
as about half of India's oil consumption and for the bulk of the country's imports of 
petroleum products (as distinct from crude oil). The consumption of high speed diesel 
(HSD) and kerosene has, therefore, been adjudged to be the crux of India's oil 
problem12.   
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[In contrast, gasoline represents less than one-tenth (actually 6.6%) of the oil 
consumption in 1990 (compared to 6.3% a decade ago).  So, the popular belief that 
gasoline-using vehicles of the affluent -- cars, scooters, etc. -- are the major cause 
of the country's oil problem, is mistaken.  And, the government's attempts to tackle 
the oil crisis through measures to reduce gasoline consumption may be good populist 
politics, but they are totally misdirected as far as the reduction of oil imports is 
concerned.  However, gasoline which in 1980 accounted for only 12% of the oil used in 
the transport sector, had increased to 18% in 1990.  Thus, gasoline may be a small 
problem at present, but it is a rapidly growing problem which must therefore be 
addressed.] 

Diesel consumption is accounted for by trucks (42%), irrigation pumpsets (30%), 
buses (17%), railways (8%), with ships and three-wheeler automobiles consuming the 
remaining 3% (Figure 4).
    

The large proportion of total diesel consumption due to trucks reflects the 
growth of freight movement by road.  Indeed, in the past four decades, there has been 
a major shift away from rail towards roads in freight movement.  In 1950-51, the 
railways accounted for 89% of total freight movement.  This fell to 71% in 1960-61, to 
66% in 1970-71, to 62% in 1980-81 and further to 46% in 1988-89.  In 1988-89, road 
movement accounted for 54% of the total freight movement of 505 
billion-tonne-kilometers13 (Figure 5).
    

But it should be noted that while 88% of the total diesel utilized in India in 
1986-87 for freight haulage was accounted for by trucks in carrying 59% of the total 
diesel-hauled freight, the railways in the same year accounted for only 12% of the 
total diesel consumption to move 41% of the total diesel-hauled freight (Figure 6).  
This clearly reflects the relative energy-inefficiency of road movement of freight.  
If in spite of this, road movement has overtaken rail in freight haulage, it is 
because diesel prices in India are kept lower than they should be.
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To elaborate, the following aspects of rail and road movement of freight need to 
be mentioned:
    

(a) Considering the resource costs (as distinct from financial costs) of 
freight movement, trucks move goods more cheaply on short-distances up to 
a break-even distance, beyond which rail freight is more economical.

    (b) On the basis of diesel prices 50% higher than the 1979-80 prices, the 
break-even distances are between 200 and 400 kms (for example 193 kms for 
cement) depending on the commodity.

    (c) But the actual lead distances in freight movement by road are much larger 
(for example 276 kms for cement) than these break-even distances14.

    The occurrence of lead distances far beyond break-even distances (based on 
resource costs) shows that the financial costs of freight movement by trucks (based on 
the administered 1984-85 price of diesel) are lower than the resource costs based on 
the cost of diesel to society.  This implicit subsidy of truck freight via an 
administered price of diesel that is lower than its "resource price" has been the 
prime factor behind the continuous encroachment of road in total freight movement.
    There are other factors which have also contributed to the falling share of rail 
in freight haulage : low levels of investments in the railways directed towards the 
reduction of delays, the inconvenience of shipping goods by rail, the problem of 
pilferage in rail freight, etc.
    While the costs of distillation of crude oil to yield various fractions should be 
more or less the same, the price of gasoline in India in the 1980s was on the average 
2.28 times that of diesel (in comparison with an average 1.22 times in industrialized 
countries), while the ratio of diesel:kerosene prices averaged only 1.62.
    Unfortunately, diesel prices cannot be raised towards the gasoline price because 
when there is a large disparity between diesel and kerosene prices, truck operators 
tend to mix diesel with kerosene and cause a kerosene shortage.  Thus, diesel prices 
have to be kept not too much higher than those of kerosene.
    With regard to kerosene, in 1986-87, over two-thirds of the 142 million 
households in the country did not have electricity for lighting and depended entirely 
on kerosene for illumination.  A third of the 6.6 million tonnes of kerosene consumed 
in India that year was used for lighting homes, while the rest was used for domestic 
cooking.
    It is the low-income urban and most rural households that depend on kerosene for 
lighting, and it is the middle-income households that depend upon on kerosene for 
cooking.  Hence, raising the price of kerosene so that diesel prices too can be raised 
-- in order that the financial costs of freight hauled by road reflect true resource 
costs -- would affect these vulnerable sections adversely.  Thus, increasing the price 
of kerosene is not an acceptable option from a political point of view unless kerosene 
can be made redundant as an illuminant and as a cooking fuel.  Herein lies an 
opportunity.
    An emphasis on electrification of all Indian homes (which would improve the 
quality of life of India's poor) and a shift away from kerosene to other cooking 
fuels, will make kerosene redundant, yield a situation in which the prices of kerosene 
and diesel can be raised and facilitate a shift away from the energy-inefficient road 
haulage of freight.
    
7. An Alternative scenario for petroleum consumption in the 1980s

It is now possible to ask the question: if in the 1980s, India had implemented a 
strategy to hold down growth of diesel and kerosene consumption, what effect would it 
have had on India's import bill and how would it have influenced the build-up of 
India's external debt in the decade?

Four important shifts in strategy, all of which were actually recommended a 
decade ago13, are considered in this exploration of the savings in oil consumption 
that could have been realised between 1977-78 and 1989-90.
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    (1)  A shift in long-haul freight movement from road to rail:  The underlying 
parameter for effecting this shift is the break-even point for rail and road freight 
traffic estimated with a diesel price that is 50% higher than in 1979 and assuming 
that 50% of the haulage by trucks beyond the break-even point is shifted to rail.  
This particular estimate was made by the National Transport Policy Committee of 
1978.15  Since effecting such a shift would require substantial investment in the 
capacity of the railways to haul more traffic, it is assumed that a decision taken in 
1977-78 would begin to be operational in a phased manner only in 1982-83 (i.e., five 
years later), with the switchover completed in 1986-87.  The resulting rail:road ratio 
of freight movement between 1986-87 and 1989-90 turns out to be 72:28.

(2) Electrification of unelectrified households: A phased electrification of 
households dependent on kerosene for lighting in 1977-78, is assumed to begin in 
1978-79.  These households along with the annual addition to the number of households 
are electrified so that by 1989-90 only 10% of the households still depend entirely on 
kerosene for lighting.  This would have meant a 17.54% annual growth rate of 
electrification of homes as against the actual growth rate of 8.22% a year between 
1977-78 and 1986-87.
    
    (3) A shift in cooking fuel from kerosene to liquified petroleum gas (LPG):  This 
shift is assumed to begin in the first year itself.  The compound annual rate of 
growth of the number of households using kerosene for cooking is lowered from the 
actual rate of 8.76% (1977-78 to 1986-87) to the rate of growth of the household 
population (2.25% a year).  This results in only 7.21% of households using kerosene 
for cooking from 1986-87 onwards (as compared with the actual percentage of 12.58% in 
1986-87).  This will result in 14.04% of the households using LPG from 1986-87 
onwards, compared to the actual percentage of 8.67% in 1986-87. 
    

(4)  Replacement of diesel pumpsets with electric pumpsets: Pumpsets run on 
diesel in 1977-78 are replaced with electric pumpsets so that by 1989-90 only 40% of 
the 4.39 million pumpsets which were actually operated with diesel that year remained 
unenergised. 
    The fuel consumption norms and the actual and altered load or number of consumers 
in each sector are set out in Table 11.

It should be noted that the four suggested measures which only involve modal 
shifts and energy-carrier substitution measures, are not the only ones that could 
reduce oil consumption.  Possibilities also exist of improvements in fuel consumption 
norms.  And, both carrier substitution measures and improvements in efficiency are 
possible in some sub-sectors such as inter-city passenger transport (bus vs rail 
passenger traffic) and urban transport (bus vs personalised transport).  But, these 
other measures, which would reduce oil consumption even more, have not been 
incorporated in this prima facie study of the relationship between reduced oil 
consumption and balance of payments and debt.    
    Table 12 gives a comparison of the actual and altered consumption, between 
1977-78 and 1989-90, of diesel, kerosene and LPG.  Figure 7 gives a graphic comparison 
of actual diesel and kerosene consumption with the reduced consumption that could have 
been achieved.  Table 13 compares the savings in consumption of kerosene and diesel 
with the actual imports of the two products between 1980-81 and 1989-90.  Table 14 
details the net value of petroleum products that could have been saved between 1977-78 
and 1989-90.  The value of these savings has been estimated using the annual United 
States wholesale prices which are ex-taxes and can be considered indicative of inter-
national prices16.  Table 15 provides the annual savings as a percentage of all 
imports and oil imports in each year from 1977-78 onwards and as a percentage of the 
current account deficit in the same period.
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There are several striking aspects of Tables 12-15 which need to be highlighted.
(1) If the four measures had been implemented, total oil consumption between 

1980-81 and 1989-90 would have been 245.35 million tonnes as against the 
actual 286.76 million tonnes, yielding a potential saving of 41.41 million 
tonnes or 14.44%. Diesel consumption need have been only 121.06 million tonnes 
as against the actual 149.66 million tonnes (a saving of 28.60 million tonnes 
or 19.1%) and kerosene consumption need have been 32.93 million tonnes as 
against the actual 52.91 million tonnes (a saving of 19.98 million tonnes or 
37.8%).

(2) The realisable savings in diesel and kerosene consumption build up to a level 
in 1989-90 where diesel consumption could have been 25% less than it actually 
was that year. The reduction possible in kerosene consumption is even larger, 
viz., 63%. The effect of a shift in the cooking medium -- from kerosene to LPG 
--is that LPG consumption would of course have been 62% higher than the 
actual.

(3) In value terms, the net value of the savings  that was possible between 
1980-81 and 1989-90 is as much as $8.885 billion. The value of these savings 
increases from $217 million in 1980-81 to $1.719 billion in 1989-90.

(4) Compared to the quantities of kerosene and diesel imported by India between 
1980-81 and 1989-90, the reduction in consumption that was possible is of such 
a large magnitude that from 1985-86 onwards, India need not have imported any 
diesel. And from the 1986-87, imports of kerosene could have been done away 
with altogether.

(5) The savings build up to a level in 1989-90 where they are equivalent to 51% of 
what India actually spent on import of crude oil and petroleum products that 
year. As a proportion of all import expenditure these savings are equivalent 
to 7% of imports in 1989-90.

(6) The value of these savings between 1980-81 and 1989-90 is equivalent to 22 % 
of India's current account deficit in the same period. That is, India's 
current account deficit in the 1980s could have been, on the average,22 %  
smaller. When the value of these savings are considered in the balance of 
payments identity (Equation iv in Section 3), it is clear that a reduction in 
the value of oil imports between 1980-81 and 1989-90 by $8.885 billion would 
have necessitated that much less of external borrowings in those years.

As mentioned in Section 3, in an ex-post scenario, a lower level of imports in one 
year would influence not only the level of inflows in the capital account in that year 
-- to cover the current account deficit -- but also the gross value of various types 
of capital inflows in the subsequent years.  Hence, using annual average prices of 
petroleum products, the approximate estimate of $ 8.885 billion as borrowings that 
India could have avoided between 1980-81 and 1989-90 is actually a lower bound.   
India's external debt rose from $ 17.453 billion in March 1980 to $ 59.749 billion in 
March 1990 -- an increase of $ 42.296 billion -- the import savings of $ 8.885 billion 
suggest that around 21% of the growth in India's debt between 1980-81 and 1989-90 
could have been avoided.
8. Business-as-usual Projections and Alternative Scenarios for the year 1999-2000
    If recent trends in oil consumption continue, the pressure on India's balance of 
payments will remain severe and even worsen.  As stated in Section 2, the consumption 
of diesel has been growing at a rate that is above that of all refined products and 
the gap between the two widened in the second half of the 1980s.  Further, no 
discoveries of new exploitable large reserves have been made and production from 
currently used wells may decline.  These triple pressures will continue to keep 
imports of crude and refined petroleum products the largest single item in India's 
import bill.
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    A comparison of three estimates of oil consumption in the year 2000 will indicate 
how much saving in consumption possible in the years between now and 1999-2000.  And 
from these potential savings, the likely beneficial impact on the balance of payments 
can be estimated.
    Scenario A -- a business-as-usual projection -- assumes that the current growth 
rates of load/number of users in each oil-consuming sector between 1980-81 and 1986-87 
will continue until the year 1999-2000.   The year 1986-87 has been adopted as the 
benchmark as it is the base year of the Planning Commission's draft September 1990 
study "Sectoral Energy Demand Analysis".17

Based on fuel consumption norms of petroleum products -- which are assumed to 
remain unchanged -- oil consumption in each end-using sector between 1990-91 and 
1999-2000 has been estimated in Scenario A.  The only exception is diesel consumption 
by irrigation pumpsets where, because of a fixed groundwater potential, the total 
number of irrigation pumpsets cannot grow beyond a ceiling of 20 million and the 
number of irrigation pumpsets run on diesel is not expected to cross 5 million.18

  Scenario B reflects projected consumption between 1990-91 and 1999-2000, 
according to the Base Case of the Planning Commission's 1990 study.19  The Planning 
Commission's projections, besides taking into account macro-economic variables like 
the growth of GDP and population, also include the four efficiency improvement and 
carrier substitution measures considered in Section 5.  These measures consist of a 
small shift from road to rail in freight movement, a higher rate of electrification of 
homes, greater use of LPG in homes and substitution of diesel pumpsets by 
electricity-driven pumpsets.  However, the magnitude of each of the shifts corresponds 
to a timid move in the direction suggested a decade ago.  Based on the projected 
consumption in the year 1999-2000 (as well as that in the year 1994-95, wherever 
available), the compound annual rates of growth of consumption in each sector have 
been derived and from them the sector-wise consumption in the years between 1990-91 
and 1999-2000.  In this connection, it should be noted that the Planning Commission's 
projections of gasoline consumption are based on an acceleration in the growth rate of 
the automobile population.

Scenario C, following closely the recommendations of previous studies16, is a 
bolder version of Scenario B insofar as it takes modal shifts and carrier substitution 
measures very much further than that visualised by the Planning Commission.  It 
incorporates the impact of the same four sets of measures considered in estimating the 
savings that could have been effected between 1977-78 and 1989-90 (cf. Section 5).
    These are:
    (i) A shift of long-haul freight movement from road to rail: Based on the 
break-even distances estimated by the National Transport Policy Committee of 1980, 
this shift will result in a rail:road freight haulage of 72:28 in 1999-2000 beginning 
in 1995-96.

(2) Electrification of unelectrified households: Households using kerosene for 
lighting will constitute only 10% of all households in 1999-2000 -- due to a higher 
annual rate of electrification of 9.58% compared to 8.30% in 1986-87. 
    (3) A shift in cooking fuel from kerosene to liquified petroleum gas (LPG): As 
against over 12% of households which used kerosene in 1986-87, only 7% will do so in 
1999-2000.  This will have a corresponding effect on the growth of LPG consumption.  
While in Scenarios A and B the number of total domestic plus commercial connections in 
the year 1999-2000 will be 28.22 and 44.05 million respectively, there will be 83.64 
million such connections in Scenario C. 
    (4) Replacement of diesel pumpsets with electric pumpsets: Diesel consumption by 
irrigation pumpsets will be nil in the terminal year with a corresponding effect on 
the rate at which the existing and future pumpsets are replaced with electric 
pumpsets.

As in the case of the alternative scenario for the 1980s,  the alternative 
scenarios for the 1990s have not taken into account the additional improvements in the 
consumption norms and other modal shifts that are possible, e.g., road to rail beyond 
break-even distances in passenger transport, personal to mass transport in urban 
transport, etc.  Here too, the aim has been to develop a prima facie case for the 
debt-energy nexus, and not to quantify all the desirable possibilities.  Further, to 
facilitate comparison with the Planning Commission Scenario B, the acceleration in the 
growth of consumption of gasoline as projected in Scenario B has not been changed.  In 
other words, Scenario C only changes the projections of Scenario B to the extent of 
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implementing the above four predominantly diesel- and kerosene-related measures.
    

Table 16 details, for each scenario, the fuel consumption norms, rates of growth 
of loads/number of users in each oil- consuming sector.  Table 17 and Figure 8 set out 
the aggregate consumption of each petroleum product between 1990-91 and 1999-2000 in 
Scenarios A,B and C.  Table 18 gives the total value of savings, at 1990s prices, 
under Scenarios B and C with respect to Scenario A as well as in Scenario C over 
Scenario B in the year 1999-2000.  Tables 19 and 20 give similar information as Tables 
17 and 18 respectively but refer to consumption and the value of savings in the year 
1999-2000 only.

    There are several striking aspects of the savings in petroleum consumption 
possible in Scenario C:

(1) In quantity terms, Scenario C results in total oil consumption between 
1990-91 and 1999-2000 that is 11.7% less than in Scenario B and 13.4% less 
than in Scenario A. The differences are largest in the case of diesel and 
kerosene. Scenario C will result in diesel consumption of 265.45 million 
tonnes as against 314.43 million tonnes in Scenario B (a saving of 15.6%). 
Kerosene consumption will be 54.66 million tonnes in Scenario C as against 
97.06 million tonnes in Scenario B (a saving of 43.7%).

(2) In 1999-2000 --by which time the four sets of phased shifts would have 
been implemented-- total oil consumption in Scenario C,in quantity terms, 
will be 24.5% less than in Scenario B and 26.6% less than in Scenario A.

(3) The Planning Commission's projection--Scenario B-- yields a net saving of 
oil consumption between 1990-91 and 1999-2000 valued at $1.794 billion (at 
1990 prices) as against the business-as-usual projection of Scenario A. 
But this saving is trivial compared to the benefits likely from 
implementing the measures to the extent visualised in Scenario C. The 
latter when compared to Scenario A will yield benefits of $20.194 billion 
between 1990-91 and 1999-2000. This incidentally is more than double the 
$8.885 billion of savings in oil consumption that could have been realised 
between 1980-81 and 1989-90.20

(4) The net value of savings in Scenario C in 1999-2000 over the 
business-as-usual projection is $5.624 billion. This is more than thrice 
the $1.719 billion of savings that could have been realised in 1989-90. 
This is to be expected since, in the case of diesel for example, though 
the same proportion of total freight is to be moved by rail (72%) in 
1999-2000 as suggested for 1989- 90, this proportion will be of a larger 
total freight movement and hence yield larger savings.

(5) As a result of households shifting from kerosene to LPG for cooking at an 
accelerated rate, consumption of the latter is  naturally much higher in 
Scenarios B and C.  LPG consumption in Scenario C is more than twice that 
in Scenario A. 

(6) As the Planning Commission has visualised an accelerated growth in the 
automobile population, gasoline consumption will be significantly above 
that based on trends in 1980-87.

On the whole what these large potential savings do indicate is that the pressure 
caused by India's oil imports on its balance of payments can be removed if measures 
promoting efficiency the use of petroleum are initiated right away.
9. Non-oil Energy Imports

Oil imports constitute the largest single group in India's import expenditures 
but they are not the only kind of energy imports.  The question is: what items should 
be included under the category of non-oil energy imports?  It would not be proper to 
stretch the definition of "other energy imports" to include energy end-use equipment 
such as boilers, furnaces, heating and cooling equipment, pumps, etc., because, in the 



16

ultimate analysis all equipment uses energy.  The category of "other energy imports" 
can therefore be restricted to 

(1) non-oil energy sources such as coal and natural gas and 
(2) equipment for the supply of energy carriers such as electricity, i.e.,  

equipment for the generation, transmission and distribution of power.  
Though India's import statistics are not of a kind that permit an unambiguous 

classification of energy and non-energy imports, a tentative estimate of these non-oil 
energy imports between 1980-81 and 1985-86 shows that they are of the same order as 
oil imports (Table 21).  Thus, total energy imports (oil plus non-oil taken together) 
are roughly half the import bill.  

Further, just as there are possibilities for the reduction of oil imports, there 
are also opportunities for reducing imports of energy sources and equipment for the 
generation of electricity.  These opportunities arise through greater efficiency in 
the use of electricity.  

An estimate of the savings that are possible has been made recently21 -- a 
cumulative saving of 21% is possible on a projected total energy requirement of 593 
Twh/year in the year 1999-2000.  This estimate has been arrived at by adding the 
savings that are possible through 27 measures each of which was estimated to cost less 
than the marginal generation cost.  The cumulative saving of 124 Twh corresponds to a 
saving in peak generating capacity of 22.745 GW out of an estimated requirement of 112 
GW.  

Using a 1991 norm of $1.3 million (=Rs. 2.3 crores @Rs.18/$) to generate one MW, 
the saving (in value terms) on power generation equipment is about $30 billion. If 
this is the total cost of power projects, and 15% of this is by way of duties and 
taxes payable in India, the net cost is $25 billion.  The external aid to power 
projects in India provides a maximum of 80% of the investment cost. If all these power 
projects are provided the maximum permissible amount, then the foreign aid that need 
not be raised is $20 billion.  In actual fact, external aid covers a smaller fraction 
of the investment cost in the power sector.  External aid totalling $4.328 billion has 
been approved for schemes that are to create 7,060  MW of generating capacity in the 
Eighth Plan (1992-93 to 1996-97).This will meet 73.75% of the investment cost of these 
7060 MW.22  The plans are for creation of a total of 35,470 MW of generating capacity 
between 1992-93 and 1996-97.23 Hence, a lower bound of external aid as a proportion of 
total investment in the power sector is 14.7%. (Since the proposed addition of 35,470 
MW of capacity includes projects which are not yet finalised, it is possible that some 
of these will receive external aid.)

Therefore a reduction in the peak generating capacity requirement by 22.745 GW 
will mean that external aid to the tune of $3.675 billion need not be raised in the 
Eighth Plan period.

10. Conclusion
The discussion on power projects has shown that greater efficiency in the use of 

electricity can reduce non-oil energy imports in the form of generating equipment to 
the extent of about 20%.  

Even greater reductions, however, are possible with oil imports.  Unfortunately, 
government strategy on the consumption of this commodity which forms the largest 
single item of import expenditure, has been singularly lop-sided.  A more realistic 
strategy on oil based on greater efficiency in the use of oil through four shifts --
of long-haul freight from road to rail, of lighting from kerosene to electricity, of 
cooking from kerosene to LPG and of pumping from diesel pumpsets to electric pumpsets 
-- would have left the economy in a less vulnerable position today.  By ignoring the 
efficiency with which oil is put to use, India has frittered away its advantage of 
discovering the substantial reserves at Bombay High.
    Appropriate policies on consumption of just two petroleum products would have 
yielded substantial savings which, by keeping India's import bill down, could have 
avoided the tripling of India's external debt in the 1980s.  These savings on the oil 
import bill in the 1980s could have reduced the growth of India's external debt by 
over 20% in the past decade.
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    It has been shown that such savings need not have been part of any ad-hoc or 
across-the-board curbs on imports.  Indeed an increase in the prices of diesel and 
kerosene accompanied by energy strategies which pay greater attention to meeting the 
basic needs of India's poor would also have dramatically improved the quality of life 
of the low- and middle-income households which continue to use kerosene for lighting 
and cooking.  Thus, the alternative strategy for the use of oil is consistent with a 
thrust towards needs-oriented development. 
    The savings that were possible in the 1980s and that can be achieved by the year 
2000 do require substantial investments in many sectors.  To effect a shift from road 
to rail movement of freight, the handling capacity of the railways has to be expanded 
considerably so that transport bottlenecks are avoided.  To accelerate electrification 
of rural and urban households, power generating capacity of both the centralized and 
decentralized varieties has to be established and distribution systems set up.  And to 
expand supplies of LPG so that it will replace kerosene as the cooking fuel, 
investment has to be made to harness the natural gas that is now being flared in 
substantial quantities.
    All these do require large investments that also have an import content.  
However, to take a decision on whether or not the potential savings in oil consumption 
are worthwhile, the costs of these investments have to be estimated and weighed 
against the benefits.
    Indeed, it is crucial to develop a least-cost strategy to avoid further external 
borrowings on a large scale.  In such a strategy, all possible export-increasing and 
import-reduction measures would be ranked according to increasing investments required 
to increase exports or decrease imports by some convenient unit (say, $ 100 million). 
Then, the measures should be included serially in a package according to increasing 
unit cost until the desired contraction in the trade deficit and therefore of the 
current account deficit are achieved (Figure 9).  If the export/import measures in 
such a package are deployed simultaneously, then a reduction in the trade deficit can 
be achieved with the least investment.  This will naturally reduce the need to borrow 
funds abroad to cover the current account deficit.  Without such a rational approach, 
the Government cannot avoid being ad hoc and arbitrary.
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TABLES

Table 1 : Growth of long-term debt of developing countries (average 
         annual % change, nominal)

----------------------------------------------------------------------
                         1973-80   1980-87    1988     1989    1990
----------------------------------------------------------------------

1. Low-and-middle income     22.6     15.0    (-) 2.1  (-) 0.1    5.0
  countries
  - Low income countries    16.5     18.3       5.5      5.5    8.8
  - Middle income           24.7     14.2    (-) 4.6  (-) 2.2    3.5
    countries

2. Severely indebted         25.2     16.2    (-) 4.8  (-) 2.4    3.5
  middle income countries

----------------------------------------------------------------------
Notes:1. Source: Extracted from Table A.11 of World Development Report, 1991 

(Washington, World Bank, 1991)
     2. World Bank's income classification
        GNP per capita of $580 or less in 1989 - Low-income countries
       GNP per capita of more than $580 but less than $6,000 --            

middle-income countries
        GNP per capita of more than $6,000 - High-income countries
     3. Long-term debt covers only loans of more than one year maturity           

     

Table 2 : Outstanding External Debt of the six most indebted 
         developing countries
                                                  (in $ billion)
---------------------------------------------------------------------
                            End of Year                      Growth
 Country              -----------------------                    %         
                        1984            1989       
---------------------------------------------------------------------
1. Brazil              104.3           111.2                     7
2. Mexico                94.8            95.6                     1
3. Argentina             48.8            64.7                    32
4. India                 33.9            62.5                    84
5. Indonesia             31.9            53.1                    66
6. China                 12.1            44.9                   372
---------------------------------------------------------------------
Sources: 1. 1984 data from World Debt Tables, 1989-90, First supplement (Washington, 

World Bank, 1990)
        2. 1989 data from "World Development Indicators" in World Development Report, 

1991
  3. For reasons given in Note 6 of Table 3  - India's debt above is not the 

same as that in Table 3.
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Table 3 : Outstanding External Debt of India (in $ million)
-----------------------------------------------------------------------------------------------------------
Financial    External       External      External        Bank deposits        Borrowings
year end-    Assistance     Commercial    Commercial      by Non-resident      from the             Total
ing March                   borrowings    Borrowings      Indians              IMF
                           (long -term)   (short-term)

1980        14,869 (85)    1,529 (09)        900 (5)            155 (1)           -           17,453 (100)
1981         <----------------------- 19,584 ----------------------->            977           20,561 (100) 
1985         20,828 (61)    5,394 (16)      2,856 (8)            803 (2)       4,111 (12)      33,922 (100)
1986         22,378 (59)    6,250 (17)      3,129 (8)          1,789 (5)       4,320 (11)      37,866 (100)
1987         25,983 (58)    8,077 (18)      3,297 (7)          2,748 (6)       4,341 (10)     44,446 (100)
1988         28,865 (58)    9,931 (20)      3,519 (7)          3,815 (8)       3,650  (7)      49,780 (100)
1989         33,146 (58)   12,453 (22)      3,772 (7)          5,700 (10)      2,552  (4)      57,623 (100)
1990         33,460 (57)   13,253 (22)      4,659 (8)          6,802 (12)      1,545  (2)      59,749 (100)
1991         38,100 (56)   14,884 (22)      4,912 (7)          7,471 (11)      2,860  (4)      68,227 (100)
       
Notes: 
1. Figures in brackets are percentage shares in each year's total.  Because of 

rounding off in some years they do not add up to 100.
2. Sources: No official document of the Government of India provides the borrowings 

under each category and for all years from 1980-81.  It has been the practice to 
list under external debt only external assistance, long-term external commercial 
borrowings and borrowing from the IMF.  Bank deposits by Non-Resident Indians are 
usually given separately but not short-term commercial borrowings
It was only from 1985 that figures on external commercial borrowings were 
published.  For earlier years there are figures on "authorisations" which are not 
the same thing as either gross or net borrowings.  Hence, year-wise estimates of 
aggregate external debt are not officially available.
All figures other than for end-1980, 1981 and of short-term external commercial 
borrowings are from Economic Survey 1990-91 and 1989-90 (New Delhi : Ministry of 
Finance).
March 1980 figures are estimates made by the Reserve Bank of India - India's 
International Investment Position (RBI Monthly Bulletin, April 1985, Bombay).  
Estimates for 1981 are from the World Bank's World Debt Tables and refer to the 
1980 calendar year-end data.
Official debt statistics usually exclude short-term commercial borrowings.  Other 
than for 1991, all figures on this kind of debt are from World Debt Tables, 
1989-90, First Supplement, (Washington: World Bank).  The 1991 estimate is from a 
statement made in Parliament on July 16 by the Minister of State for Finance 
(Deccan Herald, July 17, 1991).

3. NRI bank deposits are of two kinds (1) fully repatriable in foreign currency and 
(2) payable in rupees only.  Only category (1) is included here.

4. Long-term commercial borrowings are of more than one year maturity and short-term 
borrowings of less than one year maturity.

5. NRI bank deposit figures for 1980 are end calendar year 1979 figures.  Short-term 
external commercial borrowings for all years other than 1991 are also end calendar 
year figures.

6. Other than data taken from World Bank estimates, all figures are rupee estimates 
converted into US $ at average exchange rate for the financial year in question.  
Rs/$ values are taken from the Economic Survey, various issues.

7. The above estimates of total external debt differ from that of the World Bank by  
(-) 0.4% (1985), + 7.98% (1986), + 8.79% (1987),   + 11.14%  (1988), (-) 0.02% 
(1989) and + 8.4% (1990).  The coverage of external debt by the World Bank and in 
the above estimates is the same.  The differences could be due to the following 
reasons: (1) World Bank estimates are calendar year-end estimates, those above are 
financial year-end (March) estimates and (2) the above estimates are rupee values 
converted to $ values using the year's average exchange rate.  The rupee values 
themselves are likely to have been obtained by converting loans in each currency to 
the rupee values by using the appropriate exchange rate.  The World Bank may have 
for other than $- denominated loans, converted foreign currency loans to $ values 
using the ruling international exchange rates and not the cross exchange rates 
implicit in obtaining the above estimates.

8. The above estimates are all stock estimates, i.e., year-end estimates of 
outstanding debt after accounting for receipts and repayments during the year.

9. External assistance is bilateral aid and aid from the multilateral institutions 
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(World Bank, IDA, Asia Development Bank, etc.).

Table 4 : India's Current Account Balance in the 1980s (as a % of 
         Gross Domestic Product)
----------------------------------------------------------------------
Financial     Exports  Imports   Trade         Net          Current   
year                             Balance       Invisibles   Account                   
                                                    Balance
 (1)           (2)      (3)     (4)=(2)-(3)      (5)      (6)=(4)+(5)

----------------------------------------------------------------------
1980-81           4.8      9.2    (-) 4.4       3.2         (-) 1.2

1981-82          4.9      8.7    (-) 3.8       2.4         (-) 1.5

1982-83           5.1      8.4    (-) 3.2       2.0         (-) 1.3

1983-84           4.9      7.7    (-) 2.8       1.7         (-) 1.1

1984-85           5.2      8.1    (-) 2.9       1.7         (-) 1.2

Average 1980-85   5.0      8.4    (-) 3.4       2.2         (-) 1.3
(Sixth Plan)

1985-86           4.4      8.1    (-) 3.7       1.4         (-) 2.3

1986-87           4.5      7.7    (-) 3.2       1.2         (-) 2.0

1987-88           4.9      7.7    (-) 2.8       0.9         (-) 1.9

1988-89           5.3      8.9    (-) 3.5       0.8         (-) 2.7

1989-90           6.4      9.3    (-) 2.9       0.6         (-) 2.3

Average 1985-90   5.1      8.3    (-) 3.2       1.0         (-) 2.2
(Seventh Plan)

---------------------------------------------------------------------

Source:   Table 9.1 in Economic Survey 1990-91 (New Delhi : Ministry
         of Finance, 1991)
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Table 5:  India's Financing Need in its External Account and the Sources of Financing 
(1985-86 to 1989-90) 
----------------------------------------------------------------------
Financing Need     (in $ million)      Source of Financing (in $ million) 
----------------------------------------------------------------------
1. Current Account                 1. External Assistance    9,093.9      

Deficit(includ-                                           (29.0)
  ing errors and                    
  omissions          27,740.0     2. Commercial Borrowings  7,524.7                  
                                           (24.0)
2. Repayment to                    
  IMF                 3,610.3     3. Bank deposits by       7,163.1                  
                    non-resident Indians   (22.8)
3. Financing  
  Need (1+2)        31,350.3     4. Other capital          3,942.2
                                     Transactions           (12.6)

                                  5. Use of Reserves        3,627.2 
                                                            (11.6)
                             
                                  6. Total                 31,350.3 
                                                            (100.0) 
---------------------------------------------------------------------
Notes:
1. Source: Reserve Bank of India, Annual Report, 1990-91 (Bombay: Reserve Bank of 

India, 1991) 
2. Figures in brackets are percentage shares of total.

Table 6 : Imports of crude petroleum and petroleum products as a percentage of all 
imports and of export earnings (1980-81 to 1990-91)
----------------------------------------------------------------------   
Year Oil imports (net) as        Oil imports (net) as
                a percentage of all imports   a percentage of exports
----------------------------------------------------------------------
1980-81                    42                          78
1981-82                    37                          64
1982-83                    30                          48
1983-84                    20                         33
1984-85                    21                          31
1985-86                    22                          40
1986-87                    12                          19
1987-88                    15                          22
1988-89                    14                          19
1989-90                    16                          20
1990-91                    23                          30
Average                    21                          31
----------------------------------------------------------------------
Notes:
1. Source:  Computed from (1) value of net oil imports as in the Reserve Bank of 

India Report on Currency and Finance, Vol.II, various issues and (2) value of 
total imports and exports as in Economic Survey, various issues.

2. Value of net oil imports is given in Table 8 below.
3. The averaging is done by dividing the sum of oil imports by the sum of all 

imports.
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Table 7 : Oil Production, Imports and Consumption (1980-81 to 1991-92)              
----------------------------------------------------------------------------------------------------------
           Crude oil      Crude oil     Crude imports    Petroleum    Petroleum   Domestic    Petroleum   
           production     imports       (gross) as a     products     products    consump-    product

Year        in million     (Gross)       % of refinery    production   imports     tion of     imports
           tonnes         (in mt.)      throughout       (gross)      (gross)     petroleum  (gross) as
                                                         (in mt.)     (in mt.)    products    a % of
                                                                                  (in mt.)    domestic
                                                                                             consumption

-----------------------------------------------------------------------------------------------------------
1980-81       10.51         16.22              63           24.12         7.29     30.90         24

1981-82       16.19         15.30              51           28.18         4.88      32.52         15

1982-83       21.06         16.95              51           31.07         5.03      34.66         15

1983-84       26.02         15.97              45           32.96         4.33      35.84         12

1984-85       28.99         13.64              38           33.24         6.09      38.80         16

1985-86       30.17         15.14              35           39.88         3.87     40.87          9

1986-87       30.48         15.48              34           42.76         3.05      43.66          7

1987-88       30.40         17.70              38           44.70         4.70      46.40         10

1988-89       32.00         17.80              36           45.70         6.5       50.10         13

1989-90       34.10         19.50              38           48.70         6.6       54.10         12

1990-91       33.03         20.80              40           48.56         8.6      54.61         16

------------------------------------------------------------------------------------------------------
Notes:

Source:(1) Data up to 1986-87 from Table 4.1 of Current Energy Scene in India, 1990
(Bombay : Centre for Monitoring Indian Economy, 1990)    

(2) Data for 1987-86 to 1990-91 : Economic Survey (1990-91), Statement 1.30 and 
Table 4.6   
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Table 8 : Value of Imports of Crude Oil and Petroleum products (1980-81 to 1990-91)
----------------------------------------------------------------------------------------------------------
             Crude Oil                   Petroleum Products
          (in Rs. million)                (in Rs. million)            Total net   Exchange   Total net   
       ---------------------------    -----------------------------   imports     rate       imports
                            Net                             Net       (in Rs.     (Rs/$)     (in $

Year    Imports   Exports    Imports   Imports    Exports    Imports   million)                million)
----------------------------------------------------------------------------------------------------------
1980-81  33,490      -       33,490     19,140       250     18,890     52,380     7.908      6,623.7
1981-82  37,360    2,050     35,310    14,530       180     14,350     49,660     8.968      5,537.5
1982-83  40,440   10,850     29,590     15,270     2,470     12,800     42,390     9.666      4,385.5
1983-84  35,410   12,310     23,100     12,910     3,570      9,340     32,440    10.340      3,137.3
1984-85  34,300   15,630     18,670     19,790     2,550     17,240     35,910    11.889      3,020.4
1985-86  36,870    1,350     35,520     13,020     5,100      7,920     43,440    12.235      3,550.5
1986-87  21,200      -       21,200      6,910     4,110      2,800     24,000    12.778      1,878.2
1987-88  30,360      -       30,360     10,070     6,490      3,580     33,940    12.966      2,617.6
1988-89  28,630      -       28,630     15,160     5,050     10,110     38,740    14.482      2,675.0
1989-90  40,100      -       40,100     22,630     6,970     15,660     55,760    16.649      3,349.2
1990-91   NA         -         NA         NA       9,380       NA       98,820    17.943      5,507.4
-------------------------------------------------------------------------------------------------------
Notes:
1. Sources for imports: (a) Reserve Bank of India Report on Currency and Finance, 

Vol.II, various issues (b)Annual Report of the Ministry of Commerce, various 
issues (New Delhi : Ministry of Commerce)

2. Sources for Exchange Rates: (a)Economic Survey, 1990-91 

Table 9 : Share of Incremental Crude Petroleum and Petroleum Product
         Imports in Incremental Total Imports (1980-81 to 1990-91)
----------------------------------------------------------------------------
         Gross oil    Increment   All         Increment   Incremental
         imports      (+/- )      imports     (+/- )      oil imports
         (Rs/crore)   (Rs/crore)  (Rs/crore)  (Rs/crore)  in incre-
                                                          mental imports(%)          
-----------------------------------------------------------------------------
1980-81   5,238           -         12,549
1981-82   4,966      (-)   272      13,608      1,069      (-)  26
1982-83   4,239      (-)   727      14,293         685      (-) 106
1983-84   3,244      (-)   995      15,831       1,538      (-)  65
1984-85   3,591            347      17,134       1,303           27
1985-86   4,344            753      19,658       2,524           30
1986-87   2,400      (-) 1,944      20,096         438      (-) 444
1987-88   4,015          1,615      22,244       2,148           75
1988-89   4,379            364      28,235       5,991            6
1989-90   6,400          2,021      35,416       7,181           28
1990-91  10,820          4,420      43,171       7,755           57
Total                    5,582                  30,622           18
----------------------------------------------------------------------
Source: Same as Table 8
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Table 10: Oil Imports as a percentage of Net External Receipts (1980/91 to 1989/90

-------------------------------------------------------------------------------------------------------------------------------------------
Oil imports Net receipts Net receipts Total Oil imports
(crude & refined  on current      on capital        receipts     as a % of 
products)         account         account receipts

(in $ million)    (in $ million)  (in $ million)  (in $ million)                        
                                                                                 
               (1)               (2)              (3)            (4)            (5)

-------------------------------------------------------------------------------------------------------------------------------------------

1980/81        6,623.7           13,767.4         1,442.4         15,209.8         43

1981/82        5,537.5           12,341.9         1,337.6         13,679.5         40

1982/83        4,385.5           13,052.7         3,021.8         16,074.5         27

1983/84        3,137.3           13,323.9        2,935.5         16,259.4         19

1984/85        3,020.4           13,312.7         3,177.3         16,490.0         18

1985/86        3,550.5           12,453.1         4,844.6         17,297.7         20

1986/87        1,878.2           13,177.8        3,542.5         16,720.3         11

1987/88        2,617.6           14,962.4         4,115.7         19,078.1         14

1988/89        2,675.0           16,429.2         6,187.6         22,616.8         12

1989/90        3,349.2           17,979.5         5,555.0         23,534.5         14

-------------------------------------------------------------------------------------------------------------------------------------------
Total         36,774.6          140,800.6        36,160.0        176,960.6         21
------------------------------------------------------------------------------------------------------------------------------------------

Notes:(1)  Current account receipts are net of all items other than merchandise 
exports.

(2)  Capital account receipts include "errors and omissions" but are net of 
change in reserves.
(3)  Source:  Balance of Payment data from Economic Survey, various issues. (New 
Delhi: Ministry of Finance)
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Table 11: Fuel Consumption Norms, Base-year Load/Number and Growth Rates 
         between 1977-78 and 1986-87 in the Actual and Altered scenarios             

------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------- -
SECTOR/END-USE FUEL CONSN. NORM BASE YEAR ANNUAL GROWTH (%)          
(for each LOAD/NUMBER      Actual     Altered            
distillate)         (litres/unit)              (1977-78)       1977-78 1986-87            
---------------------------------------------------------------------------------------------------------------------------------------------------------------------- ---
I.DIESEL :-                                                                                 
1.Road Transport                                                                           
-Trucks (freight)* 0.03429 l/tkm 77.000 btkm 11.79 5.18            
-Buses (passenger) 0.00689 l/pkm 202.275 13.65                        
2.Rail Transport                                                                           
-Freight* 0.00689 l/tkm 94.540 btkm 5.05 8.27            
-Passenger 0.00402 l/pkm 45.920 bpkm 11.66                        
3.Water Transport 12.61                        
4.Agriculture                                                                              
-Tractors 3025 l/tract./yr 288.6 thous. 9.40                        
-Irrign. pumpsets* 882.85 l/ips/yr 2810.0 thous. 3.79 -3.71            
-Others 5.00                        
                                                                                           
II. GASOLINE :-                                                                             
1.Road Transport                                                                            
-Vehicles (all) 0.01383 l/pkm 58.725 bpkm 17.64                        
                                                                                            
III. FUEL OIL :-                                                                            
1.Industry 3.4824 l/'000 Rs.value added               15.00                        
2.Water transport 12.60                        
                                                                                            
IV. A.T.F.                                                                                 
-Aircraft (all) 0.05653 l/pkm 3.400 bpkm 17.99                        
                                                                                            
V. KEROSENE :-                                                                             
1.Cooking* 240.0 l/house/yr 8.333mn.houses 8.76 2.25            
2.Lighting* 26.4 l/house/yr 96.029mn.houses .61 -5.52            
(Household electrification) 8.22 17.54            
                                                                                           
VI. L.P.G. :-                                                                               
1.Cooking* 212.307 l/conn/yr 3.093 mn. 16.51 22.91            
                                            connections                                    
---------------------------------------------------------------------------- ----------------------------------------------------------------------------------- ----------------Notes :          
1. Fuel consumption norms are derived from data given in "Sectoral Energy Demand 

Analysis", Planning Commission, Govt. of India, 1990.
2. Load/number of end-uses are from (i) A.K.N.Reddy, Energy for Development in 

India, Workshop on End-Use Focussed Global Energy Strategies, Centre for Energy 
and Environmental Studies, Princeton University, Princeton, N.J., Apr. 21-29, 
1982.  (ii) A.K.N.Reddy, "An End-Use Methodology for Development-Oriented Energy 
Planning in Developing Countries, with India as a Case-Study", PU/CEES Report 
No.181, Centre for Energy and Environmental Studies, Princeton University, 
Princeton, N.J., 1985 a.                       

3. Sectors/end-uses where changes have been made in growth of load/number are 
marked (*).

4. Growth rates are compound annual rates of growth of loads/number in each 
sector/end-use.  Exceptions are in water transport (diesel and fuel oil), others 
in agriculture and fuel oil in Industry where growth rates refer to total 
consumption.

5. The actual growth rates in load/number were available for 1977-78 to 1986-87. 
These were assumed to prevail in the "Actual" scenario between 1986-87 and 
1989-90 as well.      

6. In the rail transport sector, diesel traction accounts for 58% of freight 
haulage and 28% of passenger movement in 1977-78; the corresponding figures for 
1986-87 were 66% and 48%. In the scenario, diesel accounted for 62% of freight 
haulage in 1986-87.
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Table 12 : Actual Consumption of Petroleum Products and Consumption in Altered 
Scenario (1977-78 to 1989-90)  

                                                                        (in thousand tonnes)       
---------------------------------------------------------------------------------------------------
          <--- Diesel ----> <-- Kerosene --->  <---- LPG  ----> <---- Others ---> <----  All  ---->
            Actual Scenario   Actual Scenario   Actual Scenario   Actual Scenario   Actual Scenario
---------------------------------------------------------------------------------------------------
1977-78       7390     7390     4051     4051      355      355     2176     2176    13972    13972
1978-79       8041     7879     4012     3868      414      476     2520     2520    14987    14743
1979-80       8761    8436     4093     3782      482      613     2921     2921    16256    15753
1980-81       9558     9071     4235     3734      561      770     3384     3384    17738    16958
1981-82      10441     9791     4414     3693      654      947     3921    3921    19430    18353
1982-83      11421    10230     4617     3645      762     1149     4545     4545    21344    19569
1983-84      12508    10733     4840     3579      888     1378     5268     5268    23504    20958
1984-85      13716    11305    5082     3490     1035     1639     6107     6107    25939    22541
1985-86      15058    11957     5342     3369     1205     1936     7081     7081    28686    24343
1986-87      16551    12697     5621     3212     1404     2273     8213     8213   31789    26394
1987-88      18213    13801     5921     3012     1636     2657     9526     9526    35297    28996
1988-89      20064    15041     6244     2758     1906     3095    11051    11051    39266    31945
1989-90      22127    16433     6591     2443     2221     3593    12824    12824    43763    35293
---------------------------------------------------------------------------------------------------

Note: (1) Actual data was available until 1986-87, data for subsequent years are 
based on the average growth between 1977 and 1986                               
                      

(2) "Others" include fuel oil, gasoline, and aviation turbine fuel.

Table 13:  Actual Imports of Kerosene and High Speed Diesel (HSD) and Reduction in 
Consumption in Altered Scenario -- (1980-81 to 1989-90)           

(in thousand tonnes)             
----------------------------------------------------------------
             <--- KEROSENE --->    <---- H.S.D. ---->           
             Imports  Reduction    Imports  Reduction           
                      in Consn.             in Consn.           
----------------------------------------------------------------
1980-81         2065        501       3219        487           
1981-82         1969        720       1838        650           
1982-83         1881        972       2582       1190           
1983-84         2030       1261       1806       1775           
1984-85         2611       1592       2573       2410           
1985-86        2568       1972        890       3101           
1986-87         1900       2409        750       3855           
1987-88         2181       2910       1329       4412           
1988-89         2747       3486       2448       5023           
1989-90         2596       4149       3048       5693           
----------------------------------------------------------------
Note: Source for imports is Statement 4.9, Current Energy Scene 
in India, Centre for Monitoring the Indian Economy, October'91.
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Table 14:  Estimated Value of Petroleum Products that could have been saved between 
1977-78 and 1989-90
                                                                (in $ million)  
------------------------------------------------------------------------------------------------------
          <------- Diesel ----->  <------ Kerosene ---->   <-------- LPG ------->  <------  All ----->
            qty. price     value    qty. price     value    qty. price      value       qty.     value
        ('000 t)($/kg)   ($ mn.)('000 t)($/kg)   ($ mn.)('000 t)($/kg)    ($ mn.)   ('000 t)   ($ mn.)
------------------------------------------------------------------------------------------------------
1977-78        0  .111      .000       0  .132     .000       0  .116       .000       .000      .000
1978-79      162  .111    17.942     144  .132    19.028     -62  .116     -7.217    244.095    29.753
1979-80      324  .174    56.453     311  .203    63.184    -131  .142    -18.698    503.101   100.939
1980-81      487  .243   118.271     501  .282   141.247    -208  .203    -42.214    779.706   217.304
1981-82      650  .295   191.617     720  .348   250.439    -293  .228    -66.726  1,077.014   375.330
1982-83     1190  .277   330.164     972  .332   322.661    -387  .209    -80.713  1,775.550   572.112
1983-84     1775  .245   435.367    1261  .291   366.697    -490  .237   -115.978  2,545.663   686.087
1984-85     2410  .244   587.412    1592  .299   475.535    -605  .220   -132.941  3,397.661   930.006
1985-86     3101  .234   726.550    1972  .285   562.129    -730  .194   -142.046  4,343.385 1,146.634
1986-87     3855  .137   528.674    2409  .198   476.059    -869  .142   -123.123  5,394.751   881.610
1987-88     4412  .162   714.967    2910  .193   561.880   -1021  .123   -125.741  6,300.313 1,151.106
1988-89     5023  .144   720.983    3486  .179   624.246   -1188  .117   -139.378  7,320.449 1,205.851
1989-90     5693  .172   979.649    4149  .218   905.231   -1372  .121   -165.622  8,469.749 1,719.258
------------------------------------------------------------------------------------------------------
TOTAL      29082       5,408.049   20427       4,768.340   -7358       -1,160.396 42,151.437 9,015.989
------------------------------------------------------------------------------------------------------
Note: The source for prices is Annual Energy Review 1990, Table 71, p.157 (Energy 

Information Administration, U.S.A.).

Table 15:  Value of Savings of Petroleum Products as a percentage of (i) total import 
expenditure, (ii) oil imports and (iii) of the current account deficit (1980-81 -
1989-90)
--------------------------------------------------------------------

Savings Savings Savings                
as % of as % of as % of                
India's India's India's  

Year total oil current
      imports imports account deficit
--------------------------------------------------------------------
1980-81 1.37 3.28 10.37
1981-82 2.42 6.78 11.95
1982-83 3.71 13.05 20.14
1983-84 4.42 21.87 31.36
1984-85 5.92 30.79 38.76
1985-86 6.63 32.30 23.67
1986-87 4.97 46.94 19.32
1987-88 5.81 43.98 23.72
1988-89 5.11 45.08 16.77
1989-90 7.04 51.33 29.14
---------------------------------------------------------------------
Average 4.91 24.15  22.20
---------------------------------------------------------------------
Note: Report on Currency and Finance (RBI, Bombay, various issues) and Economic Survey

(Government of India, New Delhi) various issues
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Table 16: Fuel Consumption Norms, Load/Number (1986-87) and Growth rates in each 
sector under different Scenarios between 1986-87 and 1999-2000
-----------------------------------------------------------------------------------------------------
SECTOR/END-USE FUEL CONSN. NORM BASE YEAR         ANNUAL GROWTH RATES (%)            
(for each LOAD/NUMBER Scenario A Scenario B Scenario C    
distillate) (litres/unit) (1986-87)         1986-87 <-> 1999-2000               
-----------------------------------------------------------------------------------------------------
I.DIESEL :-                                                                                          
1.Road Transport                                                                                     
-Trucks (freight)* 0.03429 l/tkm      210.000 btkm       13.54 10.69 4.54         
-Buses (passenger) 0.00689 l/pkm      639.583 bpkm        6.48 6.80 6.80         
2.Rail Transport                                                                                     
-Freight* 0.00689 l/tkm 147.246 btkm        4.54 5.83 10.49         
-Passenger 0.00402 l/pkm 123.926 bpkm 3.78 1.61 1.61         
3.Water Transport                                               6.96        2.00        2.00         
4.Agriculture                                                                                       
-Tractors 3025 l/tract./yr 647.6 thous. 6.61 6.50 6.50         
-Irrign. pumpsets* 882.85 l/ips/ 3927.8 thous.        1.87        1.87      -14.20         
-Others                                                        2.00         .50         .50         
                                                                                                     
II. GASOLINE :-                                                                                     
1.Road Transport                                                                                     
-Vehicles (all) 0.01383 l/pkm 253.316 bpkm       11.16       11.85       11.85         
                                                                                                    
III. FUEL OIL :-                                                                                     
1.Industry 3.4824 l/'000 Rs.value added 7.00 7.75 7.75         
2.Water transport 8.45        2.00        2.00         
                                                                                                     
IV. A.T.F.                                                                                          
-Aircraft (all) 0.05653 l/pkm 15.072 bpkm 6.21        8.82        8.82         
                                                                                                     
V. KEROSENE :-                                                                                      
1.Cooking* 240.0 l/house/yr 17.750m.houses 8.76 9.55 -2.17         
2.Lighting* 26.4 l/house/yr 101.429m.houses -1.59 -1.75 -12.07         
(Household electrification)                                      8.3                   9.58         
                                                                                                     
VI. L.P.G. :-                                                                                        
1.Cooking* 212.307 l/conn/yr 12.235 mn. 6.64 10.36 15.94         
                                             connections                                             
---------------------------------------------------------------------------
Notes:
1. Fuel consumption norms are the same as those in Table 11.                     
2. Load/number of end-uses from "Sectoral Energy Demand Analysis", Planning 

Commission, Govt. of India, 1990.                                            
3. Sectors where changes have been made in growth of load/number in Scenario C are 

marked (*).   
4. Growth rates are compound annual rates of growth of loads/number in each 

sector/end-use.  Exceptions : water transport (diesel and fuel oil), others in 
agriculture and fuel oil in industry where growth rates refer to total 
consumption.          

5. In the rail transport sector, diesel traction accounts for 66% of freight 
haulage and 48% of passenger movement in the base-year (1986-87).  However, in 
the terminal year (1999-2000), the corresponding proportions are estimated to be 
56% and 50%, respectively. (Source: "Towards a Perspective on Energy Demand and 
Supply in India in the year 2004-05", Advisory Board on Energy, Govt. of India, 
May,1985.                                                     
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Table 17:  Total Consumption of Petroleum Products in Scenarios A, B and C between 
1990-91 and 1999-2000                         
                               (in million tonnes)                        
         -----------------------------------------------------                      
         Product   Scenario A Scenario B Scenario C                      
          
         -----------------------------------------------------                      
         Diesel       355.578    314.427   265.449                         
       
         Kerosene      92.690     97.063     54.657                          
      
         Fuel oil      89.971     92.495     92.495                          
      
         Gasoline      62.220    70.818     70.818                          
      
         LPG           24.670     34.983     53.637                          
      
         ATF           11.693     14.579     14.579                          
       -----------------------------------------------------                      
         Total        636.822    624.365    551.635
         -----------------------------------------------------
Table 18:  Differences in Total Consumption (1990-91 to 1999-2000) between Scenarios 
A, B and C

(in $ million and 1990 prices)    
------------------------------------------------------------------------------------

Savings in Scen. B Savings in Scen. C    Savings in Scen. C
Product Price vis-a-vis Scen. A vis-a-vis Scen. A    vis-a-vis Scen. B

($/kg) (million t)($ million) (million t)($ million) (million t)($ million)
------------------------------------------------------------------------------------
Diesel .211     41.151  8,666.841     90.129 18,982.046     48.978 

10,315.205  
Kerosene .274     -4.373 -1,196.545 38.033 10,405.817     42.407 11,602.361
Fuel oil .235     -2.524   -593.621     -2.524   -593.621      .000 .000
Gasoline .280     -8.598 -2,409.708    -8.598 -2,409.708       .000

.000
LPG .189    -10.313 -1,945.195    -28.967 -5,463.863    -18.654

-3,518.668
ATF .252     -2.886   -727.457     -2.886  -727.457.000

.000
------------------------------------------------------------------------------------
Total 12.457 1,794.315 85.187 20,193.213 72.730 18,398.899
------------------------------------------------------------------------------------
Note: (1)  The prices used are 1990 U.S. wholesale prices. (Source: - as in Table 14)

(2)  Prices per kg have been obtained by using appropriate specific 
gravities to convert prices given on a per litre basis 
(3)  1990-91 exchange rate : Rs.17.943 = U.S.$                            
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Table 19:  Total Consumption of Petroleum Products in Scenarios A, B and C in 
1999-2000                                         
                               (in million tonnes)       
  --------------------------------------------------------------------------
         Product 1986-87 Scenario   Scenario   Scenario                    
                Consumption  A  B C
         -------------------------------------------------------------------------   
  
         Diesel 16.294 51.979     42.965     28.201                      
          
         Kerosene 5.621 12.049    13.016      3.002                      
          
         Fuel oil 4.927 12.017     12.318     12.318                      
          
         Gasoline 2.595 9.540     11.134     11.134                      
          
         LPG 1.404 3.239      6.273      9.600                      
          
         ATF 0.690 1.511      2.071      2.071                      
         --------------------------------------------------------------------------
         Total 31.531 90.336     87.778     66.327                      
       --------------------------------------------------------------------------
     
Table 20:  Differences in Consumption in 1999-2000 between Scenarios A, B and C
                                          (in $ million and 1990 prices)   
------------------------------------------------------------------------------------        
               Savings in Scen. B    Savings in Scen. C    Savings in Scen. C
Product      Price   vis-a-vis Scen. A     vis-a-vis Scen. A     vis-a-vis Scen. B
            ($/kg) (million t)($ million) (million t)($ million) (million t)($ million)
------------------------------------------------------------------------------------
Diesel       .211     9.014  1,898.461     23.778  5,007.985     14.764  3,109.523
Kerosene     .274     -.967   -264.667         9.047  2,475.327     10.015  

2,739.994
Fuel oil     .235     -.301    -70.770         -.301    -70.770        .000 .000
Gasoline     .280     -1.594  -446.888    -1.594   -446.888        .000       .000
LPG          .189     -3.034  -572.218     -6.361 -1,199.914     -3.328   -627.696
ATF          .252     -.560   -141.121         -.560   -141.121        .000      .000
------------------------------------------------------------------------------------
Total                 2.558    402.796        24.009  5,624.618     21.451  5,221.822
------------------------------------------------------------------------------------
Note : The prices used are 1990 U.S. wholesale prices. (Source: - as in Table 14)   
         1990-91 exchange rate : Rs.17.943 = U.S.$ 

Table 21:  Oil and Non-oil Energy Imports
Year Percentage share      Percentage share     Percentage share

of oil imports in     of other energy      of total energy
total imports         imports in total     imports in total         

  imports              
imports
1980-81           42                    16                   58
1981-82           37                    15                  52
1982-83           30                    24                   54
1983-84           20                    25                   45
1984-85           21                    28                   49
1985-86           22                    23                  45
Sources:

(1) Col (2) from Table 5
(2) Col (3): (a) Non-oil energy sources such as coal and (b) equipment for the 
supply of energy carriers, i.e., equipment for generation, transmission and 
distribution of electricity,Monthly statistics of the Foreign Trade of India
(New Delhi: Ministry of Commerce) various issues.
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GLOSSARY

1.   Balance of Trade or : The difference between exports and
    Deficit/Surplus imports.  Indian statistics usually cover only export 

and import of goods, while the World Bank covers 
trade in services as well.

2.   Bilateral aid : Aid provided on a government-to- government basis and 
included in "External Assistance"

3.   Capital Account : Deals with capital inflows and outflows in a 
country's external accounts (Balance of Payments). In 
India's case important items in this account are 
external assistance, external commercial borrowings 
and bank deposits made by non-resident Indians, 
foreign investment, etc.

4.   Current Account : Deals with "current earnings" and expenditure.  In 
India's case major earnings are from export of goods 
and from "invisibles".  Major items of expenditure 
are imports, interest payments, dividend payments on 
foreign investments, etc.

5.   External Assistance/Aid : Covers bilateral and multilateral assistance, both of 
which are usually on concessional terms.

6.   External Commercial : In the Government of India's
    Borrowings terminology, these are loans raised in the 

international financial market and, as opposed to 
external assistance, carry higher interest rates and 
shorter maturity

7.   Financial Year : India's financial (fiscal) year runs from April to 
March.

8.   Invisibles : Trade of all types other than of goods.  They include 
earnings and expenditure on transportation, 
insurance, tourism, investment income (interest and 
dividends), transfer payments (mainly remittances in 
India's case)

9.  Multilateral : Aid from multilateral institutions
    Assistance/Aid like the World Bank, International Monetary Fund, 

Asian Development Bank, etc.

10.  Reserves : A country's holdings of foreign exchange at any point 
of time.  Official stocks of gold and holdings of 
Special Drawing Rights are at times included in 
reserves.

11.  Sixth/Seventh Plan : India's economic policies are organized  around 
five-year-plans.  The Sixth Plan was from 1980-81 to 
1984-85 and the  Seventh Plan from 1985-86 to 
1989-90.
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