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Introduction 

The object of this study is the energy field, specifically its subfields electricity and natural 
gas. Bilateral cooperation in these fields may yield benefits for India and Pakistan rivaling those 
stemming from an expansion of bilateral links in other fields such as trade, joint ventures, and 
cooperation in science and technology. Unfortunately, policy-makers, researchers, and the general 
public in India and in Pakistan seem unaware of the opportunities and advantages, hence, no 
reference material on the subject exists. 

This study aims to rectify this deficiency. Drawing on the findings of a year-long research 
effort to identify new bilateral confidence-building measures, this study proposes a collaborative 
energy framework, consistent with the interests and requirementsof India and Pakistan. At the same 
time, while focusing on India and Pakistan, its scope has been broadened to include some regional 
states that could play a major role in the process of bilateral and multilateral confidence building. 

Power Generation 

Both India and Pakistan are chronically electricity-deficient states. India's present installed 
electricity generation capacity (83,300 MW) is up to 20 percent below peak demand.2 Experts 
estimate that approximately 120,000 MW must be added to India's capacity over the next 35 years 
to enable it to meet the projected growth in demand for electricity, shortages of which are costing 
India 2 percent of its national income. Pakistan's installed electricity generation capacity (12,850 

'The author is grateful to the Asian Development Bank, Islamabad, Institute for Integrated Development 
Studies (IIDS), Kathmandu, and the Economic and Social Committee of Asia and the Pacific (ESCAP) of the 
United Nations in Bangkok for their provision of reference material for this study. 
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thanks, in particular: Dr. Amera Saeed, Research Fellow at the Institute of Regional Studies (IRS), Islamabad, 
Professor B. George Verghese, Center for Policy Research (CPR) in New Delhi, Mrs. Mary Townswick at the 
Embassy of the United States of America in New Delhi, Mr. Larry Andre Jr., at the Embassy of the United States of 
America in Dhaka and Mrs. Shaheen Afroze, Senior Research Fellow at the Bangladesh Institute of International 
and Strategic Studies (BIISS) in Dhaka. 

The author is especially indebted to Dr. Rajendra K. Pachauri, Director of the Tata Energy Research 
Institute (TEN) in New Delhi and Mr. Mian Shahabullah and Imad Safdar, Senior Executive Engineers at Siemens 
Power Engineering Company Ltd. in Islamabad. 
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MW) must increase to 54,000 MW by the year 201 8.' For Pakistan the economic losses stemming 
fiom electricity shortfalls, estimated at up to 2,000 MW during periods of peak demand, are 
considerable, according to some estimates, to the order of $1 billion (all figures in US dollars) 
annually. Chronic electricity shortfalls discourage both domestic and foreign investment and 
overshadow the process of economic growth and development. 

To mitigate the problem of electricity shortfalls, which is too costly to overcome through 
public-sector efforts alone, India and Pakistan have in the past few years adopted radical remedial 
measures consistent with the policies of macro-economic liberalization and deregulation that both 
govemments have been pursuing since 1990-1 99 1. A major development was the opening of the 
Indian and Pakistani power generation sectors - virtual public-sector domains - to the private 
sector with encouraging results; attracted by numerous fiscal, institutional and other incentives, 
investors have pumped billions of dollars into electricity-generating projects. 

In their scramble to lure investments in electricity-generating schemes, both India and 
Pakistan have overlooked an alternative approach that could enable them to overcome their projected 
electricity supply bottlenecks and concurrently promote bilateral and multilateral cooperation in the 
energy sector. In essence, this strategy would entail tapping the usable hydroporver resources of 
Bhutan and Nepal (South Asia), Tajikistan and Kyrgyzstan (Central Asia), and China's Tibet 
province. This potential exceeds 170,000 MW. 

Nepal's five major river basins (Kosi, Gandaki, Karnali, Mahankali, Rapti) have a 
hydropower potential of around 83,000 MW, of which 45,000 MW can be tapped for generating 
electricity. Bhutan has a usable hydropower potential estimated at 20,000 MW most of which is 
concentrated in its Manas and Sankosh river  basin^.^ Since Nepal and Bhutan are small and 
underdeveloped states and their domestic consumption needs are unlikely to ever attain the levels 
their rivers are capable of generating, the potentials are basically of export relevance, a prospect 
which both govemments have end~rsed .~  

Tajikistan and Kyrgyzstan, fledgling Central Asian states non-contiguous with but situated 
in close proximity to India and Pakistan are also endowed with considerable hydropower potentials. 
Tajikistan's theoretical potential is 32,000 MW, of which 19,000 MW can be harne~sed.~ 

 his figure is based on an estimate by the Government of Pakistan, and allows for eight percent growth in 
demand for electricity. 

4 ~ h i s  quantity reportedly exceeds the combined potential of the United Stated of America, Canada and 
Mexico. 

 or domestic consumption, Nepal has tapped about 0.75 percent of its hydropower potential. Bhutan has 
tapped about two percent but most of this is being exported to India. 

'see World Bank, Tajikistan:A World Bank Counny Study ( Washington DC 1994): 13 1. 
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Kyrgyzstan's usable potential is around 16,000 MW.7 Being small, sparsely populated, and 
economically underdeveloped states, these potentials likewise exceed their own future consumption 
needs and are hence also relevant as an exportable commodity. 

Tibet is endowed with the largest hydropowerpotential in the world, 250,000 MW - 300,000 
MW, more than half of which is situated in Southern Tibet in the Tsangpo (Bhramaputra) Basin. 
The Bhramaputrabend north of (and in close proximity to) the Indian union state Arunachal Pradesh, 
can generate 70,000 MW. Interestingly, though China is experiencing substantial electricity 
shortfalls itself, most of its vast population and booming industrial+ommercial hubs are centered 
in its eastern and south-eastern regions, thousand of kilometers from Tibet's major hydropower 
sites. The cost of constructinga power transmissionsystem to transfer Tibetan electricity to China's 
eastern regions would be prohibitivelyhigh, and China is unlikely to contemplate developing Tibet's 
colossal hydro-power potential for its own benefit. In contrast, India's northern power grids lie 
barely 1000 kilometers south and south-west of Tibetan hydropower sites. 

Interestingly, transnational cooperation in South Asia in the electricity field is not a new 
phenomenon. Pakistan imported a small quantity of electricity(16 MW) from India's Jogendemager 
power station for a brief period after its independence because of technical difficulties in maintaining 
its power stations and the migration of their predominately Hindu management and technicians to 
India.' Against the current backdrop of political tension between India and Pakistan, no trade in 
electricity is taking place. 

On the other hand, India is cooperating in the electricity field with its neighbors Bhutan and 
Nepal. India exports no electricity to Bhutan but it imports 240 MW from the Chukka hydro-power 
station (336 MW), constructed and commissioned between 1986-88 with Indian technical and 
financial aid. The export of electricity from Chukka is currently the Kingdom's biggest source of 
export revenue. India and Bhutan have also agreed to cooperate in implementing hydropower 
projects at Kurichu (45 MW), Tala (1 020 MW) and on the Sankosh river (1 545 MW), one of South 
Asia's largest hydropower projects. India will import all surplus electricity from these  project^.^ 

7 ~ e e  World Bank, Kyrgyzstan. The Transition to A Market Economy. A World Bank Country Study 
(Washington D.C. 1993): 137. Kyrgystan theoretical potential is 30,000 MW. As the feasible potential was not 
given, the author chose the figure 16,000 MW which is slightly over half the theoretical potential. Presently, 2,700 
MW of Kyrgystan's installed electricity generation capacity of 3,400 MW is generated from hydropower, most of it 
in big schemes along the Naryn river. 

'see Mujahida Naureen, Pakistan Energy Resources (Islamabad: National Institute of Pakistan Studies, 
Quaid-I-Azam University, 1994): 94 - 100. 

9 ~ n  the period 1960-1980, India has constructed mini- and micro-hydro-power stations at Thirnpu (360 
KW), Gidakom (1000 KW), Wangdi (300 KW), Gyesta (1500 KW), Khaling (600 KW), Chenary (750 KW), 
Khalanzi (390 KW) and Lhuntshi (20 KW) in Bhutan to help the Kingdom meet its electricity requirements. 
Additional mini- and micro-hydropower projects at Ungrichu, Yonglachu, Dongdichu and Chhalori are under 

consideration. See Ministry of Power, Annual Report 1994- 95 (New Delhi: Government of India, 1996). 



Bilateral Cooperation in the Energy Sector 

Indo-Nepalese trade in electricity, which commenced in 1972, is quite modest in 
comparison: India exports 41 MW to 13 Nepalese localities; Nepal exports 26 MW to 5 Indian 
localities. lo  Moves are underway to enlarge this volume of trade to 150 MW by the year 2000, 
primarily with a view to catering to Nepal's additional electrical power requirements. India and 
Nepal recently signed a treaty on bilateral energy cooperation under which both states agreed to 
jointly construct a 6,000 MW hydro-power station on the Mahakali river in Nepal, in proximity of 
the Indo-Nepalese border, most of whose electricity will be exported to India after its 
commissioning. ' ' 

Pakistan has considered the option of importing electricity from Tajikistan. In March 1992, 
Pakistan and Tajikistan signed a Memorandum of Intent under which Tajikistan agreed to supply 
1000 MW of hydropower to Pakistan over the period 2000 - 2025 in exchange for a Pakistani loan 
to finance the completionof the envisagedpower source, the Rogun dam (3,600 MW) on the Vashka 
river, Central Asia's largest multi-purpose hydropowerproject.12 Pakistan and Kyrgyzstan have also 
considered cooperation in the electricity sector.I3 

The Tajikistan project was subsequently shelved because of the outbreak of a civil war in the 
country in 1992, which endangered the power generation, transmission, and distribution networks. l4 

An abrupt resurgence of civil upheaval in Tajikistan, a possibility that cannot be discounted, may 
severely disrupt any future Central Asian power export schemes to South Asia. Moreover, the 
relentless civil turmoil in Afghanistanthrough which the power transmission infrastructuremust pass 
is an additional hindrance. Unless and until a durable peace is attained in Afghanistan, cooperation 
between Pakistan and the Central Asian republics in the electricity sector will be difficult. 

'%epalese localities acquiring Indian electric power are: Biratnagar (8 MW), Siraha (8 MW), Rajbiraj (5 
MW), Koilbas (0.2 MW), Bhairawa (5 MW), Janakpur (4 MW), Nepalganj (4 MW), Krishnanagar (1.5 MW), 
Dhangadhi (l,5 MW), Kanchanpur (l,5 MW), Malangwa (1  MW), Gaur (1 MW), Baitadi (0.2 MW). Indian 
localities acquiring Nepalese electrical power are: Ramnagar (18 MW), Raxaul(4,5 MW), Thakurganj (2 MW), 
Balmikinagar (1 MW) and Jogbani (0.5 MW). Information provided by the Institute for Integrated Development 
Studies (IIDS), Kathmandu. 

' '~usiness Recorder (September 22, 1996). 

I 2 ~ h e  Muslim (March 10, 1993). Work at the Rogun site halted after 1991 due to funding constraints after 
the Russian Federation's drastic aid curtailment to Tajikistan and withdrawal of Russian technicians working at 
Rogun. 

I3This was disclosed recently to this author by an associate expert from the Institute of Strategic Studies of 
Kyrgyzstan. 

I4world Bank, Tajikistan. A World Bank Country Study (Washington DC: 1994): 1 36. In 1992 Tajikistan 
had an installed electricity generation capacity of 4,400 MW, of which 4,052 was from hydropower with the Nurek 
power station alone contributing 3,000 MW. 
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Two Possible Options for Indo-Pakistani Cooperation 
The Transit Scheme: The transit option means that hydropower generated in the 

electricity-supplying states is transferred to India and Pakistan through a power transmission system 
traversing each other's territory. India acquires electricity from Tajikistan and Kyrgyzstan through 
Pakistan, while Pakistan acquires electricity from Nepal, Bhutan, and/or Tibet through India. The 
Indian and Pakistani power grid systems continue to function independent of each other. The role 
played by both states is only facilitating: they act as transit states for the requisite power transmission 
systems. 

The transfer of electricity from the supplying states to India and Pakistan poses no significant 
technical complications. The transfer mechanism would comprise high-voltage power transmission 
cables mounted on large steel pylons constructedat specified intervals, in lanes extending from the 
generating sites to a designated recipient grid station or stations. The transmission system must be 
configured in a manner that allows it to convey as much electricity as possible at the cheapest cost. 
Electricity can be transmittedin two modes: Alternating Current (AC) or Direct Current (DC). Using 
AC-power transmission cables may seem preferable to DC-based ones, since the Indian and 
Pakistani power grid systems are AC-based. However, AC transmission cables have some 
significant drawbacks: they are more expensive than DC-cables because they are relatively thicker 
and require better insulation, and this cost differential increases exponentially with increases in cable 
length and voltage levels and .can be quite substantial if the distances in question are large. 
Moreover, thicker cables are heavier and this in turn requires stronger (and costlier) pylons and 
supporting structures. Another problem associated with AC transmission is that its phase can distort 
over long distances; this can require corrective measures. By comparison, DC has cheaper cable and 
insulation costs, pylon specifications, and is free of the AC phase problem. Hydropower is 
AC-based and prior to transmission,must be converted into DC and then reconverted into AC at the 
recipient grid's system frequency. For this, "inverter-converter" equipment must be installed at the 
transmission system's initial and terminal sections. This equipment is costly and could offset the 
savings that accrue from using comparatively cheaper (DC) cables and pylons. Based on experience, 
AC transmission is generally more viable from a cost perspective if the distances in question are 
relatively short, normally up to 500 kilometers, above which DC transmission tends to be more 
cost-effective. Furthermore, the number of pylon lanes must be minimized for cost reasons; this is 
possible by using high transmission voltages since larger voltages imply larger transmission 
capacities (in MW). 

A likely scenario for the supra-regional scheme is as follows: Hydropower (AC) generated 
at the various dam sites in Tajikistan and Kyrgyzstan would be directed to a collection point where 
it would be transformed into direct current. Two or three lanes of pylons bearing high-voltage DC 
power transmission cables having an aggregate capacity of 35,000 MW would transmit this current 
across north-eastern Afghanistan and northern Pakistan to the Indian grid in Punjab state, from 
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where it could be distributed into India's northern power grid(s).15 India has no national power grid 
but five independent regional grids (northern, eastern, north+astern, western, and southern), which 
are administered by the State Electricity Boards.I6 Work on integrating the five regional grids into 
a national grid is in process and is scheduled to be completed in the course of India's ninth five-year 
development plan (1997 - 2002). 

For Pakistan, the acquisition of electricity from Nepal, Bhutan, andlor Tibet would proceed 
in a similar manner: two or three pylon lanes, bearing high-voltage DC power transmission cables 
would transmit electricity from the designated hydropower sites across northern and north-western 
India and merge with the Pakistani grid near the city of Lahore, at the junction of Pakistan's two 
main national power transmission arteries. After appropriate upgrading of the power transmission 
and distributionnetworks, the incoming electricity could then be distributed throughout Pakistan's 
four provinces and federal territories through the national power grid, which is administered by the 
state-owned Water and Power Development Authority (WAPDA) and the Karachi Electric Supply 
Corporation (KESC). 

The transit option has two serious drawbacks: 

First, the transit option entails disproportionately high power transmission costs. It makes 
little sense for India to acquire electricity from Tajikistan and Kyrgyzstan, whose hydropower sites 
are 1200 - 1500 kilometers (and two neighboring states) distant fiom its grid, while electricity is 
obtainable from sites in Nepal and Bhutan, which are 250 - 800 kilometers and, in Tibet's case, less 
than 1000 kilometers from its grids. Pakistan faces a similar predicament: cost considerationsdictate 
that it refrain fiom importing electricity fiom distant Bhutan and Tibet and acquire electricity from 
closer hydropower sites in western Nepal. However, the viability of this option is also questionable, 
given that Tajikistan's and Kyrgyzstan's hydropower sites are situated closer to Pakistan. Hence, 
Central Asian hydropower would presumably be a cheaper option for Pakistan. 

Second, the dependency created by the transit option between India and Pakistan may be 
completely unacceptable for both states because it would enable them to disrupt or worse, 
indefinitely sever each other's electricity supply. Had the level of dependency been comparable, 
such apprehensions would not be justified. However, this dependency is highly unequal and biased 
in India's favor. Pakistan would depend on India for (maximum) 35,000 MW of electricity, 
constituting possibly about 80 percent of its future consumption needs, while India would acquire 

l 5  Since Tajikistan's and Kyrgyzstan's combined generatable potentials do not suffice to cater to India's 
enormous requirements, India would also have to tap Nepalese, Bhutanese andlor Tibetan hydropower sources. 

16FJorthern grid: Haryana, Himachal Pradesh, Jarnmu and Kashmir, Punjab, Rajasthan, Uttar Pradesh, 
Chandigarh, Delhi. Western grid: Gujrat, Maharashtra, Madhya Pradesh, Goa, Daman and Dui, Dadra, Nagar 
Haveli. Southern grid: Andhra Pradesh, Karnataka, Tamil Nadu, Kerala, Pondicheny. Eastern grid: Bihar, Orissa, 
West Bengal, Sikkim. Northeastern grid: Assarn, Manipur, Meghalaya, Nagaland, Tripura, Arunchal Pradesh, 
Mizoram. Each regional grid has a Regional Electricity Board that coordinates mutual interaction. At the moment, 
220 and 400 kilovolt transmission lines facilitate the intergrid flow of electricity. 
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roughly the same quantity, which would probably be around 15 percent of its consumption needs, 
through Pakistan. Consequently,if India were to disrupt Pakistan's supplies, the repercussions for 
Pakistan would be horrendous: Pakistan's economy would come to an abrupt standstill. Retaliatory 
measures by Pakistan - in other words, disrupting India's supply - would entail comparatively 
much smaller losses for India. 

Hence, if an alternative scheme can be devised that is devoid of the transit option's evident 
strategic shortcomings and, concurrently, facilitates dependency between India and Pakistan in the 
envisaged supra-regional framework, preference would be accorded to it. 

Inter-Connecting the Indian and Pakistani Power Grids: Interconnecting the Indian and 
Pakistani power grids may constitute a politically more acceptable alternative that avoids the 
drawbacks of transit. It envisages the physical integrationof both grids in order facilitate a large and 
sustained two-way flow of electricity between India and Pakistan. 

Instead of acquiring electricity from Tajikistan and Kyrgyzstan, India would acquire it 
exclusively from Bhutan, Nepal, and Tibet; this electricity would be channeled into India's northern 
power grid(s). In light of the relatively short distances between the sites and grid installations, 
transferring electricity from the sites to the Indian grid could be facilitated mostly by using high - 
voltage AC transmission cables (220 kilovolts). In addition, India would need to undertake a 
massive network transmission and distribution expansion program to absorb the 135,000 MW of 
electricity and render it transmittable throughout the national grid. 

Analogously, electricity from Tajikistan and Kyrgyzstan would, via a DC - based (500 
kilovolt or higher) transmission system traversing Afghanistan, be channeled into the Pakistani grid 
in the North-West Frontier Province (NWFP). Henceforth, it could be transmitted into Pakistan's 
national grid. In order to access electricity from the two Central Asian states, Pakistan would have 
to obtain transit rights from Afghanistanor from China through its Xinjiang province, which borders 
on both Central Asian states. The latter option may not be viable given Xinjiang's diecult terrain, 
which may render the requisite power transmission system prohibitively costly. 

The next step, namely creating the mechanism for trade in electricity between India and 
Pakistan would be accomplished by inter-linking their power grids. For this, it is imperative that 
both grids are synchronous, which means they must operate on identical system frequencies that are 
in-phase. This prerequisite does not apply since both grids use different frequencies. However, 
synchronization is feasible by using the appropriate equipment. If India and Pakistan pursue this 
option, trade in electricity can be facilitated by inter-connecting their respective power grids with 
high-voltage AC power transmission cables (400, 500,765 kilovolts) linked to their grid stations 
of corresponding capacity. 

Technically, creating a synchronous Indo-Pakistani grid system is not a far-fetched notion. 
Several transnational synchronous power grids are functional, some having enormous installed 
electricity generation capacities, extensive transmission and distribution networks, spanning vast 
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areas and permitting trade between states in electricity in respectable quantities on a regular basis. 
For instance, most of the continental United States and Canada are served by two (asynchronous) 
power grid systems: the eastern power grid (575,000 MW), which is the world's largest transnational 
power grid, spans the United States' entire eastern region from Maine to Florida, extending 
westwards to the Rocky Mountains through the mid-western and southern states (except Texas), and 
includes Canada's central and eastern provinces (except Quebec); the western power grid (1 50,000 
MW) serves the states lying between the Rocky mountains and Pacific Ocean, Canada's western 
provinces, and the northern strip of Mexico's Baja peninsula. 

In Europe, three large transnational power grid systems are functional. The Union for the 
Coordination, Production and Transport of Electricity (UCPTE), Europe's largest transnational 
power grid system (335,000 MW) spans eleven western and southern European countries: Austria, 
Belgium, France, Germany, Greece, Italy, Luxembourg, Netherlands, Portugal, Spain, and 
Switzerland as well as the former Yugoslavian Republics: Bosnia-Herzogovina, Slovenia, and 
Croatia. In 1994, trade in electricity between UCPTE states and between UCPTEInon-UCPTE states 
totaled approximately 10 percent of the UCPTE states' combined electricity production.17 

The Interconnection of Power Systems (IPS) encompasses the former Soviet Union's 
southern power grid and the power grids of Bulgaria, the Czech and Slovak Republics, Hungary, 
Poland, and Romania. The system (1 70,000 MW) relied largely on infusions of electricity from the 
former Soviet Union. Though the IPS survived the radical political changes that have embroiled 
eastern Europe in recent years, Hungary, Poland, Slovakia, and the Czech Republic are in the process 
of synchronizing their grids with the UCPTE system by the year 2000. 

The Scandinavian Committee for Power Supply (NORDEL) consists of the Scandinavian 
states Sweden, Norway, and Finland, as well as Denmark and Iceland. Hydropower constitutes 60 
percent of the NORDEL states' combined electricity generation capacity. In 1993, trade in 
electricity between NORDEL states accounted for 6.3 percent of their electricity produ~tion.'~ 

In recent years, transnational trade in electricity has taken place, albeit on a much smaller 
scale, all over the world. Grid inter-connections exists between Uganda and Kenya (30 MW), 
Zambia and Zimbabwe (200 MW), Zimbabweand Botswana(30 MW), Ghana and the Cbte d'Ivoire 
and Ghana and Togo. Malaysia is inter-connected with Thailand and Singapore. At their summit 
meeting in Muscat in December 1995, the leaders of the Arab Gulf Cooperation Council (AGCC) 
approved a multi-billion dollar power grid interconnection program.19 Egypt, Jordan, Iraq, Syria, 
and Turkey are planning to inter-connect their grids before the year 2000. The Mediterranean Sea 

I7see Wolfgang Strassburg, "Europa im Wandel: Herausforderungen und Perspektiven der europaeischen 
Stromwirtschaft," Stromthemen 54 (May 1995): 5. 

I 9 ~ h e  Khaleej Times (December 7 1995). 
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power pool project envisions grid interconnections, inter alia, between Egypt, Libya, Algeria, 
Morocco, and Spain.l0 

A synchronized (de facto unified) bilateral grid offers several notable advantages for India 
and Pakistan over independent national grids. For instance, if India's grid is operating at peak 
capacity stemming fiom heavy usage at a point in time while Pakistan's grid is concurrently 
experiencing a supply surplus stemming fiom low demand, Pakistan could instantaneously transfer 
its grid's surplus electricity into the Indian grid, and vice versa should the opposite hold true. This 
scenario arises frequently, especially given the time differential that exists between India and 
Pakistan and because Indian and Pakistani working days, during which power consumption demand 
increases sharply because of industrial activity, do not fully coincide." 

An alternative approach to grid synchronization that would also facilitate trade in electricity 
between India and Pakistan is to construct high-voltage direct current (HVDC) back-twback links. 
HVDC stations function as intermediaries between (asynchronous) grid systems by converting 
alternating current from a supplying grid into direct current and subsequently reconverting it into 
alternating current at the recipient grid's system frequency, thus rendering the flow of electricity 
between asynchronous grids feasible. HVDC stations have been commissioned in Europe to 
facilitate trade in electricity between the asynchronousUCPTE and IPS systems and between Russia 
and Finland.12 In India (Bihar, Madhya Pradesh, Maharashtra, and Orissa) HVDC stations are 
functional and link some of India's asynchronous regional power-grids. 

HVDC stations are expensive to construct, hence, it is essential that the two-way flow of 
electricity between India and Pakistan is large and sustained in order for such a scheme to be 
economically viable. India and Pakistan should exchange a specified quantity of electricity, say 
5,000 MW - 8,000 MW. Exchange means that India receives this quantity of electricity fiom 
Pakistan free of cost, while Pakistan in turn receives the same quantity from India fiee of cost. The 
electricity which India receives could be utilized to supply cities in Punjab and Haryana states while 
the electricity that Pakistan receives could be used to supply Lahore, its second largest city and a 
major commercial hub. Strategic apprehensionsare irrelevant, unlike in the transit option, because 
the level of dependency achieved between India and Pakistan is equal.23 

'O~rishna R. Bhandari, "Regional Power Sector Development Through Transnational Exchange," The 
Rising Nepal (Kathmandu: November 23, 1996). 

"sunday is a holiday in India but a working day in Pakistan. Friday is a working day in India but a 
Pakistani holiday. Indian and Pakistani national holidays also fall almost exclusively on different days. 

"see "Energy Issues and Prospects in the Asian and Pacific Region Energy," Resources Development 
Series 31(New York: United Nations 1988): 69. 

2 3 ~ t  a future time, India and Pakistan should consider including Afghanistan, Bangladesh and Myanmar in 
the scheme. Their grid systems are comparatively small (Afghanistan (408 MW), Bangladesh (2,650 MW) and 
Myanmar (2,805 MW) and synchronizing them with the Indian (for Bangladesh and Myanmar) and Pakistani (for 



82 Bilateral Cooperation in the Energy Sector 

Harnessing South Asian, Central Asian and Tibetan Hydro-power Resources: 
An Analysis of the Benefits and the Problems 

The policy-makers of India, Pakistan and the other states participating in the trans-regional 
power generation and distribution schemes must be cognizant of the benefits that such schemes offer. 
At the same time, they must take note of the experiences gleaned over the years in implementing big 
hydro-power development schemes in India and Pakistan, and in several other developing nations 
through which, in retrospect, several problems have come to light. These could seriously 
overshadow the envisaged scheme and hence must be systematically, collectively, and effectively 
addressed. 

The Benefits 
Cost Eflciency: Over the medium to long-term, hydropower is a considerably cheaper source 

of electricity than thermal power. Typically, the average constructioncost of a thermal power station 
per installed MW capacity is about $1 -2 million, which is substantially less than the cost of a 
hydropower station - normally in the range $1.5 million - $2 million. The gestation period of 
thermal power projects is also smaller, which means that they can go on-stream earlier than 
hydro-based projects. However, thermal power stations are characterized by much higher operating 
costs, stemming mainly from the need for a sustained input of the raw materials- coal, furnace-oil, 
and natural gas - needed for production of electricity. These inputs frequently constitute around 
80 percent of a thermal power station's aggregate operating costs. 

Both India and Pakistan are endowed with meager recoverablereserves of coal, furnace-oil, 
and natural gas and expend large sums of foreign exchange on their import. Fossil-fuels constitute 
approximately 27 percent of India's and 40 percent of Pakistan's annual total imports. The 
proliferationof thermal power stations will mean a massive growth in these imports and in natural 
gas from which electricity can also be generated. A recent study estimates that $2 billion must be 
spent annually on procuring the fossil-fuels needed for the private-sector power projects of over 
3,000 MW capacity presently being implemented in Pak i~ tan .~~  Astronomical costs would result 
from importing the inputs needed to generate the huge amounts of electricity both states will require 
in the future. Furthermore, substantial (though non-recurrent) associated costs will be incurred on 
expanding the infrastructure needed to handle a large thermal power program. This expansion 
requires constructing new petroleum refineries, upgrading port handling facilities, increasing the 
transmission capacity of oillgas pipelines to thermal power stations, and consolidating roadfrail 
routes to accommodate the increase in vehicular traffic from storage facilities to power stations. 
These and other costs would be astronomically prohibitive. 

Afghanistan) grids may be a cheaper option than constructing of HVDC back-twback links although this can only 
be ascertained by a feasibility study. 

2 4 ~ h i s  is based on an unverifiable newspaper report which cited a recent study undertaken by Pakistan's 
National Electric Power Regulatory Authority (NEPRA). 
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In contrast, hydropower stations entail comparatively smaller operational costs. Their 
production input, river water, is a cost-free renewable source, and the other recurrent costs are 
primarily maintenance-related (dam desiltation, structural repairs) and, by and large, are lower than 
the corresponding costs incurred on thermal power stations. 

Several hydropower projects identified in the region are large-scale, a feature of potential 
significance because larger projects imply that fewer dams need to be constructed to attain a target 
generation output. Consequently, there may be economies of scale in terms of constructionmaterial 
and equipment costs, reservoir and structural maintenance, and so forth. Nepal's Water and Energy 
Commission has identified 1 14 projects that can collectively generate 45,6 10 MW of electricity, of 
which three multi-purpose projects are capable of generating almost 22,000 MW: Caspian (1 0,800 
MW), Pancheswar (7,200 MW), and Sapta Kosi (3,600 MW).25 One mega-project on the 
Bhramaputra Bend with its inlet in Tibet and power station in India could generate 40,000 MW.26 
A recent World Bank country report on Kyrgyzstan, whose major sites are situated in remote, 
high-altitude and sparsely populated mountainous regions, states that the cost of hydropower 
development there is amongst the lowest in the world, at levels nearly comparable to the cost of 
thermal power de~elopment .~~ 

Hence, given the region's cheap, immense, renewable, and unutilized hydropower resources, 
India and Pakistan would be foolish to implement exorbitantly costly thermal power generation 
programs. 

Water Resource Management: Electricity generation apart, hydropower schemes are 
compatible with two other regional objectives: flood mitigation and irrigation benefits. The 
Ganges-BhramaputraBasin, a region inhabited by approximately 400 million people, which in the 
narrow sense comprises Bangladesh, Nepal, and some northern and north-eastern Indian union 
states, is case in point. Normally, in the monsoon season, torrential rains in the Basin result in a 
massive inundation that has devastating repercussions for agriculture and commerce in the affected 
regions and causes a large-scale displacement of people; costly reconstruction and rehabilitation 
measures must often be initiated. In the dry season, acute water shortages in all three states 
adversely affect crop yields and lower the levels of inland waterways, a development that has 
precipitated a bitter political dispute between India and Bangladesh, centering on India's large-scale 
diversion of water from the Ganges river (which flows into Bangladesh fiom India) at Farakka, near 
the Indo-Bangladesh border. The purpose of this diversion is to ensure an adequate supply of 

25 See Ajaya Dixit, "Water Projects in Nepal: Lessons from Displacement and Rehabilitation," Water 
Nepal 4: 1 (1 994): 74. 

26~rakash Sanjeev, "A Preliminary Assessment of Water Resources in Tibet and Implications for the 
Himalayan Region," Water Nepal 4: 1 (1 994): 205-208. 

2 7 ~ e e  World Bank, Kyrgyzstan, The Transition to a Market Economy. A World Bank Counw Study 
(Washington DC 1993): 141 - 142. 
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irrigation water to West Bengal and maintain the navigability of waterways leading to its port 
metropolis, Calcutta. The economic, social, and environmental costs incurred by Bangladesh since 
1974, when India commissioned the Farakka barrage, have been enormous.28 

Experts concur that the twin seasonal menaces of inundation and water inadequacy can be 
effectively confronted and largely overcome if India, Bangladesh, and Nepal were to collaborate 
fully. Interestingly, this entails the construction of reservoirs in Nepal to accumulate flood waters, 
which, in addition to mitigating the impact of floods in India, Bangladesh, and Nepal, could be 
utilized for generating electricity and for regulating water flows in the summer, providing both 
irrigation and waterway navigability benefits. Hence, development of South Asia's hydropower 
resources provides further justification for cooperative water resource management. 

Environmental Considerations: Cost considerations apart, hydropower projects are, from an 
environmental perspective, immensely more appropriate than thermal power stations whose 
green-house gas emissions (carbon and sulphur oxides) rank as big global atmospheric polluters and 
are primarily responsible for the ominous and growing problem of global warming. 

Political BeneJis: Trans-regional power generationschemes are consistent both with India's 
policy objectives toward China, Nepal, and Bhutan and with Pakistan's policy objectives toward 
Tajikistan and Kyrgyzistan - namely to consolidate mutual ties and cooperation. 

China and India are endeavoring hard to improve their bilateral relations, which have been 
antagonistic since their border war in 1962. Since Prime Minister Rajiv Gandhi's state visit to 
Beijing in 1988, and Prime Minister P.V. Narasirnha Rao's visit in 1993, Sin-Indian ties have 
undergone a marked metamorphosis, primarily in the economic field. In 1995, bilateral trade 
reached $1.16 million, a 30 percent increase over the preceding year, but still a fraction of the 
bilateral trading potential.29 Apart from trade, China and India are implementing several industrial 
joint ventures, including one large and four medium-sized steel producing plants in India.30 
Furthermore, the re-opening of land routes linking Tibet and the bordering states of northern India, 
closed since 1962, is under consideration. 

Chinese President Jiang Zemin's high-profile state visit to India in late November 1996 
marked a historic watershed in Sino-Indian relations and culminated in agreement on the adoption 

2 8 ~ e e  Iftekharuzzaman, "The Ganges Water Sharing Issue: Diplomacy and Domestic Politics in 
Bangladesh," BIISS Journal 15:3 (1994): 2 15 - 235. 

29 See The Hindustan Times (New Delhi: November 30, 1996). 

3 0 ~ e e  The Asian Age, (New Delhi: April 2, 1995). 
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of several important confidencebuilding  measure^.^' Sino-Indian collaborationin electricity would 
be a further step toward consolidating the political rapprochement of Asia's two giants, and would 
help defuse tensions and promote peace in Asia. 

The bulk-exporting of hydropower to India would guarantee Nepal and Bhutan, which are 
endowed with no other major natural resources, a very large and sustained source of revenue crucial 
for their economic development. Their peripheral role in the region would be transformed into one 
of considerable significance. Gradually, the apprehensions that both Kingdoms harbor against their 
giant southern neighbor - with whom they incur sizeable and chronic merchandise trade deficits 
and are fully dependent on for trade transit rights - may be assuaged.32 This consolidation of 
regional ties, moreover, is fully compatible with the SAARC's objective to intensify cooperation 
between its seven member states.33 

For Pakistan, cooperation with the Central Asian states Tajikistan and Kyrgyzstan would be 
immensely attractive. After the Soviet Union's dissolution, Pakistan scrambled to establish relations 
with all five Republics and to resuscitate its cultural and economic links with the region. During 
Pakistan's then Minister of External Affairs, Sardar Asseff Ahmad Ali's fact-finding tour of Central 
Asia in the winter of 1991 - the first by a high-ranking foreign official after the Soviet Union's 
dissolution- several bilateral cultural, educational, trade, and investment accords were concluded 
with all Republics. Efforts to promote communication(road, rail, air) linkages in order to facilitate 
trade between Pakistan and the Central Asian states and to provide the latter access to the Arabian 
Sea were also initiated. The opportunities for mutually beneficial cooperation in the energy field 
were also quickly realized as the Rogun project accord with Tajikistan, and a pipeline scheme to 
transport crude oil and natural gas from Turkmenistan to Pakistan, which is presently under 
consideration, demonstrates. Hence, a scheme for transmitting electricity from Tajikistan and 
Kyrgyzstan harmonizes with Pakistan's interests; apart from its cost advantage, it would consolidate 
Pakistan's ties with the two Republics who, like Nepal and Bhutan, are endowed with no other major 
natural resources and would benefit immensely from the substantial revenues accrued to them from 
sales to Pakistan. 

The Problems 
Funding: Implementing a massive hydropower development program which strives to 

harness most or all of the region's acknowledged 170,000 MW potential available in the region 
would be a very costly venture, requiring funding in the magnitude of $150 billion - $250 billion. 

3 ' ~ h e ~ e  are the withdrawal of heavy weapons from the Sino-Indian border, massive troop reductions, an 
end to large-scale military maneuvers and prohibition of aircraft flights in a 10 kilometer band on both sides of the 
border. See The News (November 30, 1996). 

3'~ndia financed thirty percent of Bhutan's latest five-year (1992-97) plan. See The Statesman (Delhi: 
August 1 I ,  1996) 

3 3 ~  highlight is the envisaged creation of the South Asian Free Trade Area (SAFTA) by the year 2000. 
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All states would undoubtedly be hard-pressed to cough up their share of the requisite fhding due 
to acute resource mobilization constraints and would, in all likelihood, have to resort to borrowing 
from overseas sources such as multilateral lending institutions. 

Displacement: The problem of large-scale population displacement, a feature relevant 
especially for reservoir-type hydropower projects and normally for run-of-the-river schemes 
constitutes one of the main obstacles to extensively pursuing the development of hydropower 
resources. Experience with large reservoir-type hydropower development schemes in some 
developing countries - recent examples being the mammoth three gorges project on China's 
Yangtze river and the Itaipu in Brazil's Amazon region - highlight the social and economic 
problems which can result from such projects. These projects have also become the focus of 
attention by human rights groups world-wide; this attention, in turn, has made multilateral lending 
institutions averse to financing such large-scale hydro-power projects. 

The controversy centers on the mass, often involuntary evacuation of communities living in 
proximity of the project sites. Mandatory evacuation frequently encounters stiff resistance from the 
effected communities who depend on the land earmarked for submergence for eking out their 

, existence. Moreover these lands sometimes have tremendous ancestral, cultural and religious 
significance for people who live on them. Occasionally, forced eviction by government agencies 
has precipitated violence and loss of life. In densely populated India, displacement controversies 
have fueled public opposition to hydropower schemes which since 1947 have reportedly displaced 
approximately twenty million Indians, a fact some researchers assert has been instrumental in 
causing the emergence of secessionist movements in northern and north-eastern India.34 

The arduous task of resettlement and rehabilitation must follow the displacement of 
communities. Alternative locations must be found and appropriate compensation programs devised. 
Ideally, displaced communities should be ensured a standard of living which exceeds or is at least 
comparable to those to which they were previously accustomed. In retrospect, the South Asian 
experience with forced resettlement and, in particular, rehabilitation, has not been encouraging. 
Studies and surveys undertaken in Nepal for instance have ascertained that resettlement and 
rehabilitation programs are prone to corruption, nepotism, red-tapism and bad planning. Similar 
concerns have been voiced in Pakistan. In India, even starvation deaths have been attributed to 
community  displacement^.^^ 

Environmental: The submergence of large tracts of land within the framework of 
supra-regional hydropower development schemes can have a profound and adverse environmental 
impact. If the scheme is reservoir-centered, irreparable damage to the ecological equilibrium of 

34 See C. Maloney, "Environmental and Project Displacement of Population in India: Development and 
Deracination," Field StaflReports, Universities Field Stafl(Ca1ifornia: International and Natural Heritage Institute 
1990). 

3 s ~ e e  The Pioneer (New Delhi: November 7, 1996). 
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regions such as the Himalayan range can result. These considerations must come into play when 
development projects are formulated. 

Technical Considerations: Hydropower generation is dependent on the adequate availability 
of water which in turn is dependent on the intensity of river flows. In the case of the rivers of the 
Himalayas and the Parnir and Tien Shan mountain ranges, the flows are not invariant, but differ 
according to season. In summer, the combination of melting snow followed by torrential rain 
significantly increases flow intensities, swelling up reservoir levels, thereby ensuring an adequate 
water supply for electricity generation. On the other hand, winter flow intensities are considerably 
smaller which in turn reduces the availability of water for generating electricity. 

Sedimentation levels in the Himalayan river systems rank among the highest in the world. 
High sedimentation implies that reservoirs tend to clog up quickly, decreasing the useful life 
expectancies of hydropower projects and occasionally their envisaged electricity generation 
capacities. Moreover, the reliability of the data which is being used as the basis for calculating 
sedimentation values is itself dubious. 

The Himalayan mountain range is prone to tremors, landslides, and powerful earthquakesand 
lies on some major seismic fault lines. Hence, it is imperative that reservoir structures are 
immaculately designed, constructed, and maintained in order to withstand successive earthquakes 
exceeding magnitude 8.0 in intensity on the Richter Scale, failing which the repercussions for 
adjoining and heavily populated low-lying regions would be horrendous. Effective disaster 
containment and management programs, and contingencies virtually unheard of at present must be 
devised in the case of any eventuality. 

The geographical remoteness of some hydropower sites and the enormous physical obstacle 
posed by the gargantuan Himalayan mountains signifies a formidable technical challenge for 
implementing hydropower projects and for constructing a power transmission system traversing the 
areas in question and could render it prohibitively expensive. 

Alternative Options: Significant technological strides in the nuclear energy field and the 
development of renewable energy resources (hydro, solar, wind, oceanic, etc.) may encourage India 
and Pakistan to maximize their utilization of their indigenous renewable resources for electricity 
generation, consequently diminishing the potential and the incentive for bilateral and multilateral 
cooperation. 

Both India and Pakistan are themselves endowed with substantial hydropower resources. 
India's harnessable potential is estimated at 85,000 MW, most of which is concentrated in its 
northern regions. Pakistan's feasible potential is approximately 20,000 MW, the bulk of it in the 
Indus and Jhelum rivers. 

Unlike Pakistan, whose achievements in the nuclear field have been quite modest and in the 
field of renewable (except hydropower) energy weak, India has demonstratedprowess in developing 
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its domestic nuclear and renewable energy resources. Its impressive achievements in the nuclear 
energy field, so far matched by few nations, span the entire gamut of nuclear technology including 
indigenous design, construction and maintenance of nuclear power reactors. India, moreover, is 
endowed with large deposits of the fissile materials needed to feed a substantial and sustainable 
nuclear power generation program.36 

India is an ideal location for solar-based electricity and has embarked on one of the world's 
largest solar energy development programs. Two union states, Madhya Pradesh and Rajasthan are, 
by virtue of their sparsely populated, largely dessert terrain and prolongedexposure to high-intensity 
solar radiation, excellent regions for establishing solar plants, which the Indian government has 
sought to capitalize on by declaring a part of Rajasthan a Solar Energy Enterprise Zone (SEEZ). 
India has evolved an advanced base for solar-energy related research and development and a 
manufacturing base for solar eq~ipment.~' Similarly, India is striving to generate electricity from 
wind. It's "National Wind Resource Assessment Program," the world's largest, has identified 
several project sites in eight union states. Since 1995, the Central and state governments have 
introduced various incentives to encourage private-sector investment in wind-based power 
generation projects and to promote development of a manufacturing base for wind-station 
equipment. 

Political Reservations: For the scheme's implementation, an earnest and sustained 
commitment by all states concerned is indispensable. Here political stumbling blocks could obstruct 
such cooperation and thereby prevent all states in question from deriving the enormous and 

361ndia presently has an installed nuclear generation capacity of 2225 MW. Information provided by the 
Tata Energy Research lnstitute (TEN), New Delhi. It may be noted that several disturbing mishaps concerning 
India's nuclear program have recently come to light. The environmental organization Greenpeace, the Austrian 
Ecological Institute and the Anti-Atom International disclosed that 24 incidents occurred at Indian nuclear power 
stations between I988 and May 1994. See Senthilnathan, "24 'Incidents' Took Place in India's N-Plants in Six 
Years," The Pioneer ( New Delhi: September 24, 1994). An Indian source reports I47 "unusual occurrences" in 
Indian nuclear facilities in 1992193. See "Are Chernobyls in the Making in India?'The Hindustan Times ( New 
Delhi: June 20, 1994). Pakistan's sole nuclear power station is the Canadian4esigned and constructed Karachi 
Nuclear Power Plant (KANUPP), with a generation capacity of 137 MW. A Chinesedesigned nuclear power 
station (300 MW) is presently under construction in Chashma near Islamabad and is scheduled to be commissioned 
in October 1998. 

3 7 ~ h a t  is perceived as a hindrance to bilateral cooperation may actually symbolize an opportunity for 
cooperation. Rajasthan borders on Pakistan's Sindh province, which has a similar terrain and climate. If a series of 
high-capacity solar thermal plants were built in Rajasthan and Sindh, their output cold be channeled into both 
states' national grids, eventually transforming these comparatively backward regions into the future powerhouses of 
India and Pakistan. See Otfried Ischebeck, "Electricity for Delhi and Lahore: prospects for Joint Production of 
Electricity by Solar Power Plants in the Indian-Pakistan-Border Region." Paper presented at the seminar 

Cooperative Policies for Preventing and Controlling the Spread of Missiles and Nuclear Weapons- Policies and 
Perspectives in Southern Asia, organized by Hamburg University's Institute for Peace Research and Security Policy, 
and held in Bonn from February 23-25, 1995. 
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long-term benefits this cooperation has to offer. The animosity prevailing between India and 
Pakistan may overshadow the grid inter-linking schemes elucidated above. The two states may not 
be willing to depend on each other for their electricity needs, even on a partial basis, since electricity 
is essentially a "strategic commodity" on which economic activities are to a large extent based. 

Mutual distrust and suspicions apart, multilateral cooperation is likely to conjure up a 
pandoras box of apprehensions for both states. For instance, if Sin-Indian relations were to 
abruptly deviate for the worse and China initiates the drastic step of disrupting India's electricity 
supply from Tibet, which under the envisaged scheme accounts for sixty percent of India's aggregate 
supply, the Indian economy would incur enormous losses. Furthermore, India may be vulnerable 
to supply disruptions by Nepal and Bhutan and arbitrary price hikes by all three supplying states. 
For its part, Pakistan's supplies depend on transit rights through Afghanistan and an assurance of 
their continuity from the Afghan government. However, assurances per se may not suffice to ensure 
the security of the transmission system given the civic turmoil to which Afghanistan and Tajikistan 
are prone. 

Policy Recommendations 
The scheme's success hinges on proper, systematic and well-coordinated planning and 

implementation which takes into consideration the interests and constraints of all 
scheme-participating states. 

Some important policy considerations to this effect include: 

A strong, effective and common institutional framework is indispensable for handling the 
scheme; the independent national institutions and agencies may be inadequately equipped to handle 
the project given its enormity. Moreover, multiple institutions may pursue incompatible goals, 
interests and priorities which in effect could retard schemes implementation. A "Commission for 
Central-South Asian Cooperation in the Development of Regional Hydropower Resources," 
comprising technical, economic, agricultural, and environmental experts from India, Pakistan and 
the five power-supplying states should be convened to assess opportunities for cooperation, devise 
a workable and mutually acceptable action plan, and oversee its implementation. 

A common institutional framework would be able to assimilate the expertise and experience 
that states have acquired in their individuals projects. The commission must pursue a holistic 
approach, seeking to maximize the region's hydropower resources while striving to minimize costs 
and the adverse consequences stemming from water resource development, namely population 
displacement and environmental damage. 

Agreement on the scheme's financing will have to be worked out and potential funding 
sources ascertained. The states required to muster up the funds could tap their domestic capital 
markets (state banks, development finance institutions) and, since their domestic resources probably 
may not suffice, the resources of the global capital market and multilateral lending institutions such 
as the World Bank, IMF, and the Asian Development Bank. Consideration could be given to 
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involving the private sector by offering it attractive fiscal incentives, institutional support measures 
and other concessions, similar to those which the governments of India and Pakistan are presently 
offering in the framework of their national energy sector policies. These concessions permit 
investors to undertake power generation projects on a "Build-Own-Operate" basis, incorporating 
state purchase guarantees for the generated electricity at a mutually acceptable tariff and provisions 
for the repatriation of profits in hard currency. 

To dampen any political misgivings which India and Pakistan may have about cooperating 
at the multilateral level, a treaty should be signed under the aegis of influential and important states 
and international institutions such as the United States of America, the Russian Federation, Japan, 
the European Union, the World Bank, and International Monetary Fund. To deter the 
electricity-supplying and transit states from disrupting supplies to India and Pakistan, the treaty must 
incorporate provisions requiring the guarantor states to invoke swift, concerted, and harsh action in 
the form of indefinite economic and political sanctions should any eventuality arise. Since no state 
would like to be seen as resorting to measures which explicitly renege on their international 
commitments the basis for apprehensions would be invalidated. 

Natural Gas 
Future Supply Problems Facing India and Pakistan and Remedial Strategies: Apart from 

power generationt, tremendous scope for cooperation between India and Pakistan exists in the 
natural gas field. Both India and Pakistan are confronted with the problem of acute gas supply 
shortfalls that are threatening to overshadow their economic development unless urgent corrective 
measures are initiated. 

Natural gas is an essential input for thermal-based power generating stations, for the 
industrial sector, especially production of fertilizers and chemicals, and as a household convenience. 
India is confronted with a massive shortfall in natural gas. Pakistan's natural gas reserves, 
previously deemed adequate to cater to domestic consumption needs well into the 2 1 st century, are 
being rapidly depleted, with a projected supply shortfall of 1.6 billion cubic feet per day by 1998 - 
1999, which is expected to almost double in the following decade. 

Despite these shortfalls, India and Pakistan have the advantage of bordering two major 
natural gas-rich regions: the Persian Gulf and Central Asia. It is this geographical proximity that can 
provide the basis for mutually beneficial cooperation between India and Pakistan. Pakistan's 
western neighbor Iran posesses the second largest recoverable reserves of natural gas in the world. 
Saudi Arabia, the United Arab Emirates, and Qatar likewise are endowed with colossal natural gas 
reserves that collectively rival Iran's reserves. The Central Asian state Turkmenistan, bordering Iran 
to the north, was the former Soviet Union's largest gas-producing Republic, and is still a major 
producer. Together, the immense natural gas reserves of these states would suffice to satisfy Indian 
and Pakistani natural gas needs for centuries to come. 
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In light of the opportunities for overcoming their natural gas shortfalls, the governments of 
India and Pakistanare presently each considering five separate pipeline-based schemes for importing 
natural gas.38 

India's Natural Gas Import Options39 
Oman Option: A 1,144 kilometer pipeline from Ras-Al-Had in Eastern Oman, extending 

across the surface of the Arabian Sea to the Indian state of Gujrat. The pipeline would have an 
annual transmission capacity of 20 billion cubic meters, and its cost is estimated at $4.5 billion. 

Iran Option: A 2,000 kilometer pipeline originating near the Iranian port city of Assaluya 
in southern Iran or at Lavan Island, proceeding on-shore eastwards, entering the Arabian Sea near 
the Iran - Pakistan border, skirting Pakistani territorial water, and ending in the Indian state of 
Gujrat. The pipeline would have an annual transmissioncapacity of 20 billion cubic meters, and its 
cost is estimated at $3 billion. 

Pakistan's Natural Gas Import Options 
Iran Option: A 1,638 kilometer pipeline from Assaluye extending onshore to Gadani near 

the Pakistani port metropolis Karachi. The pipeline would have a daily gas transmission capacity 
of 1.6 billion cubic feet and cost $3.33 billion. 

Qatar Option: A 1,670 kilometer pipeline from Qatar's North Field, extending through the 
port of Diba in the neighboring United Arab Emirates from where it would follow a subsea route to 
Karachi. The pipeline would have a daily transmission capacity of 1.6 billion cubic feet and cost 
$3.5 billion.40 

Turkmenistan Option: A 1,271 kilometer pipeline from Turkmenistan's Daulatabad gas 
fields, by-passing the towns of Herat and Qandahar in western Afghanistan, to Sui in the 
Baluchistanprovince of Pakistan. The pipeline would have a daily transmission capacity of 1.6 or 
2 billion cubic feet and cost $3 b i l l i~n .~ '  

All five schemes have passed the pre-feasibility stage. However, selecting one or the other 
option has proved difficult for India and Pakistan because of several problematical issues, including 
bickering over gas prices and right of way, the US government's threat to impose sanctions on 

3 8 ~ e e  Nasi Ghorban, "The Evaluation of Recent Gas Export Pipeline Proposals in the Middle East," 
Iranian Journal of International Afiirs VII:2 (Summer 1995): 449465.  

39 The information was provided by the Tata Energy Research Institute (TEN), New Delhi. 

4 0 ~ e e  The News (Karachi: October 19, 1996). 

4 ' ~ e e  Business Recorder (June 6, 1996). 
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companies investing in Iran, difficulties associated in implementing subsea based pipeline schemes 
and civil turmoil in Afghanistan which may endanger the pipeline fiom Turkmenistan. 

Prospects for an India-Pakistan Natural Gas Pipeline 
Confronting the imminent problem of natural gas shortfalls offers India and Pakistan an 

opportunity to cooperate for mutual benefit. This means that rather than exercising their respective 
gas import options independently, they should pursue a common option - in other words, utilize 
a single pipeline which caters to both their future natural gas needs. 

Technically, the extension of the gas pipelines from Iran, Turkmenistan and Qatar from 
Pakistan onward to Indiaposes no major technical challenge since the terrain between the pipelines' 
envisaged points of destination in Pakistan (Karachi, Sui) and India's Gujrat State is mainly flat 
desert punctuated with occasional hilly tracts and marshland - a proverbial "piece of cake" when 
compared to the Oman-to-India scheme which envisages the laying of a pipeline on the Arabian Sea 
surface at a depth of 3500 meters, 1500 meters deeper than the world's deepest pipeline. Moreover, 
besides the challenge posed by fabricating a pipeline sufficiently robust to counteract the tremendous 
water pressure on the sea bed floor, servicing the pipelines in the event of ruptures, leakage or 
corrosion would prove quite an adventurous undertaking. 

From a cost perspective, a single natural gas pipeline extending overland fiom Pakistan to 
India would be comparatively cheaper than constructing two (or more) independent pipelines. This 
stems fiom "economies of scale." A single pipeline would entail savings in pipeline material 
possibly up to fifty percent of the material needed to construct two independent pipelines. 
Furthermore, the common pipeline probably would originate from a single gas field whereas 
independent pipelines would presumably originate fiom different fields. If the fields are 
undeveloped, substantial investmentsmay be required to operationalizethem, whereas for a common 
pipeline, investment would be needed in one field. These savings will probably over-compensate 
for the additional expenses which would be incurred, firstly, on constructing pipelines with a larger 
transmission capacity (meaning a broader diameter and more material usage) to cater to the expanded 
joint demand, and secondly, on a larger number of more powerful compressor stations needed to 
enhance the gas transmission capacity. These comparative savings in turn may decrease the 
procurement prices which India and Pakistan must pay. 

The common pipeline proposal, however, has one major drawback: it raises troubling 
strategic concerns for India. India fears that Pakistan may use the pipeline as a strategic weapon by 
disrupting or severing India's gas supply in the event of a future conflict. Any disruption could have 
a tremendous impact on India's economy. India would be forced to solicit international aid to 
compel Pakistan to resume gas supplies, failing which it would have no recourse but to invade 
Pakistan (a highly unlikely option) and seize control of the pipeline. Hence, despite the exorbitant 
project costs of the Oman - India scheme and its formidable technical complexities, India favors the 
Oman option which places the pipeline outside Pakistani territorial water and which its powerful 
navy is capable of protecting in an eventuality. Pakistan is not opposed to a common pipeline with 
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India but disfavors the sea option, preferring the overland route through its territory, lending it the 
ability to instantaneously disrupt or sever India's gas supplies. 

Seen in the context of functional transnational gas schemes throughout the world, India's 
apprehensions would seem somewhat paranoid: gas transrniss"ion pipelines have linked states with 
less than cordial ties - for instance, the pipeline constructed in the 1980s from Russia's Siberia 
province to western Europe. Despite the Cold War, the former Soviet Union and its Eastern 
European allies served as transit states for the pipeline and refrained from tampering with it. A 
pipeline linking Egypt and Israel is also under consideration. 

Nevertheless, given the special circumstances, appropriate modifications which allay Indian 
apprehensions and lay a solid foundation for beneficial and sustained cooperation between India and 
Pakistan in the natural gas field would be in order. The following are measures which could render 
the scheme "crisis resistant," deterring Pakistan from tampering with the pipeline in a manner which 
is detrimental to India's interests: 

The gas-exporting states should give a commitment to immediately halt supplies to Pakistan 
in the event that it disrupts or severs India's gas supply until such time it fully and unconditionally 
resumes the supply. In a rational framework, it is improbable that Pakistan would seek to jeopardize 
its supply of natural gas by interferingwith the gas flow, while also alienating itself in the regional 
and in the international arena and sabotaging its own economy. 

Technical considerations permitting, the pipeline should be extended from India to 
Bangladesh, Myanmar and to the Association of Southeast Asian Nations (ASEAN) states. Since 
Bangladesh's natural gas reserves face depletion in about twenty-five years, it can benefit 
considerably from the pipeline as would gas-deficient Myanmar and its neighbors.42 The pipeline's 
extension would deter Pakistan from tampering with India's gas supply since such action, besides 
automatically jeopardizing Pakistan's gas supply, would consequently disrupt gas supplies to 
Bangladesh, Myanmar and the ASEAN states, countries with which Pakistan has good political and 
economic ties. A negative side effect of the extension is that it would confer on India the ability to 
disrupt supplies to Bangladesh and its neighbors. The risk that India would resort to such an action, 
however, could be minimized if Pakistan gives a pledge to respond in kind by halting India's 
supplies whereby no sanctions would be invoked against it by its gas-suppliers. 

The role of private-sector should be maximized in implementing the scheme. The 
governments of India and Pakistan should confine themselves as far as possible to establishing a 
framework which is conducive for private-sector involvement, in particular foreign investors, by 
offering a package of attractive investment incentives and concessions (fiscal, institutional and 

42 See The Bangladesh Observer (March 2 1, 1995). 
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~therwise) .~~  India and Pakistan have prioritized attracting private foreign direct investment with 
highly encouragingresults, especially in their energy sectors. Since the pipeline may be too costly 
for India and Pakistan to afford, foreign capital and expertise will be crucial to implement the 
project, for instance on a Build-Own-Operate basis. This would deter both governments fiom 
resorting to measures that may diminish investor confidence. 

Hence, by resorting to such a system of checks and balances, the continuity of India's gas 
supplies can be guaranteed, irrespective of the state of its relations with Pakistan. 

Conclusion 

This study has shown that a considerable potential for cooperation between India and 
Pakistan exists in the energy field. This cooperation is not only technically and economically viable 
but also fully consistent with the objectives of confidence building between both states and with 
other states in the region. 

4 3 ~ e e  David Moore, "Financing Options for Gas Infrastructure Development," (1 995). Paper presented at 
the Natural Gas Potential: South Asian Summit, organized by the Asian Development Bank in New Delhi from 
March 10-21, 1995. 


