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Abstract 

 
The member nations of the South Asian Association for Regional Cooperation (SAARC) are the home of over 

1.65 billion people who are significantly lagging behind in economic and human development indices. The 

inadequate power generation and supply are considered to be the main hindrance.  Limited indigenous energy 

resource of individual SAARC nation is not enough to generate sufficient power for the rapid economic 

development and industrialisation. Moreover, the availability of limited indigenous energy resources differs 

among SAARC nations. This study reviews the current power generation capacity of each member of the SAARC 

by energy type and their constraints. This study also highlights the need for a collective effort to develop 

mechanism for the utilisation of the limited resources available in SAARC region. Greater cooperation among 

SAARC nations is emphasised to overcome regional energy shortages and enhance collective energy security. 
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1. Introduction 
South Asian Association for Regional Cooperation (SAARC) comprising Afghanistan, Bangladesh, Bhutan, 

India, Maldives, Nepal, Pakistan, and Sri Lanka has a population of 1.65 billion which makes it one of the 

densely populated landmass of the world.The fast growing economies of SAARC nations have led to an increase 

consumption of energy and power resulting in growing demand for energy resources. Thus, for the energy 

security of SAARC nations emanates from the growing imbalance between the demand for energy and its 

supply from indigenous sources resulting in increased import dependence [16, 22, 31]. The drain on national 

resources to meet energy import is a major economic, political and social issue in the entire SAARC region[22, 

31].  
 

The SAARCnations are highly dependent on imported energy especially crude oil and petroleum products. The 

imports range from 25% of commercial energy consumption in the case of Bhutan to 100% in the case of 

Maldives[21]. Sri Lanka and Maldives do not possess any indigenous fossil fuel sources while India, Pakistan 

and Bangladesh have limited indigenous fuels (gas & coal). However, all SAARC nations face mounting energy 

import bills.India is the 4th largest energy consumer in the world after China, USA and Russia[1, 3,10, 16]. 

India’s primary energy consumption is: crude oil (30%), natural gas (8%), coal (55%), nuclear energy (2%), 

hydro-electricity (4%), and others (1%). In 2013, India's net imports were nearly 144.3 million tons of crude oil, 

16 milliontonnes of oil equivalent (Mtoe) of LNG and 95 Mtoe coal totalling to 255.3 Mtoe of primary energy 

which was equal to 42.9% of the total primary energy consumption [1, 6, 8, 14, 19-20, 22, 24, 26, 28]. By 2030, 

India's dependence on energy imports is expected to exceed 53% of the country's total energy consumption[22].  
 

The growth of electricity generation in India has been hindered by domestic coal shortages[22, 26, 28] and as a 

consequence, India's coal imports for electricity generation increased by 18% since 2010[8, 22, 26].There is no 

significant amount of fossil fuel reserves in Nepal, Bhutan, Sri Lanka and Maldives except small quantity coal 

reserves in Bhutan.. The power generation in Maldives and Sri Lanka is largely dependent on imported liquid 

fuel while in Nepal and Bhutan is primarily based on hydro resources. Afghanistan, Bangladesh and Pakistan’s 

power generation is primarily dependent on local and imported fossil fuel. Nevertheless, Pakistan, Bhutan and 

Nepal have enormous hydro resources potential to generate a large percentage of power.    
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According to the International Energy Agency (IEA) projection, the energy demand in SAARC nations would 

grow at more than the double of the world over the next several decades [1, 3, 21-22, 26, 28]. 
 

The oil consumption growth rate is expected to be around 6% in all SAARC countries. India with 5,700million 

barrels has the highest crude oil reserves in South Asia [1]. In comparison, Pakistan and Bangladesh have 341 

million barrels and 28 million barrels respectively. At current level of production, India is projected to exhaust 

its crude oil reserves in 30 years unless new reserves are discovered [21-22].  
 

As part of energy security consideration, the resources required to generate power (electricity) should be taken 

into account. The power is considered a secondary form of energy, obtained partly from the primary energy 

sources (coal, gas, and liquid fuel) directly though conversion. The increasing demand for powerindicates the 

economic activities,industrialisation and improvement of living standards. Power plant development is highly 

capital-intensive and hence large scale public funding is required for the expansion of power generation capacity 

[6, 8, 26, 28]. Therefore, the primary objective of this paper is to review the current power generation situation 

in each SAARC nation especially the types of fuel source currently they use to generate power and bilateral and 

multilateral cooperation in power generation to enhance the energy security. 
 

2. Power Generation in SAARC Nations 
 

2.1 India 
India has installed power generation capacity of 277,710 MW as on 31 August 2015 which makes India the 

world’s 5th largest power generator [1, 6, 8, 16-17]. Out of this, nearly 39% is from state owned power plants, 

32% is from privately owned power plants and 29% is from centrally owned power plants. The private sector 

involvement in power generation in India is notable (29%) [6, 8]. The state wide power generation by energy 

sources is shown in Table 1. 
 

India’s energy demand has been growing rapidly due to the rise of industrial growth and household 

consumption. However, the demand has been outstripped by the demand. Most power generation in India from 

fossil fuels (mainly coal) as shown in Table 1. 

 

Table 1: State wide power generation by source in India, adapted from [6, 8, 14] 

 

 
 

Five states out of 29 generate most power in India. Figure 1 illustrates the leading power generating states. The 

state of Maharashtra is at the top position with installed power generation capacity (38,373 MW) in India. The 

state of Gujarat is on second position with 28,950 MW of installed power generation capacity followed by 

Tamil Nadu (19,057 MW), Rajasthan (17,229 MW) and Madhya Pradesh (16,551 MW).  
 

The state wise population of these five states are: 112.4, 60.4, 72.2, 69 and 72.6 million respectively. It may be 

noted that Maharashtra, Gujarat and Tamil Nadu are highly industrialised. Therefore, their electricity demand is 

also higher than other states. 
 

Coal Gas Hydro Nuclear Others Total Population

MW MW MW MW MW MW million

1 Maharastra 24,669 3,476 3,332 690 6,206 38,373 112.4

2 Gujarat 16,010 6,806 772 559 4,802 28,950 60.4

3 Madhya Pradesh 11,126 257 3,224 273 1,670 16,551 72.6

4 Chhattisgarh 13,193 120 48 327 13,688 25.6

5 Goa 326 48 26 400 1.5

F Dadra & Nagar Haveli 44 27 8 80 0.4

G Daman & Diu 37 4 7 48 0.3

Central - Unallocated 1,622 197 228 2,047

6 Rajasthan 9,401 825 1,719 573 4,711 17,229 69.0

7 Uttar Pradesh 11,678 550 2,168 336 990 15,722 200.0

8 Punjab 6,445 289 3,145 208 503 10,590 27.8

9 Haryana 6,528 560 1,457 109 139 8,792 25.4

A Delhi 5,002 2366 822 122 35 8,347 12.0

10 Himachal Pradesh 152 62 3,422 34 729 4,398 6.9

11 Uttarakhand 400 69 2,442 22 244 3,177 10.2

12 Jammu & Kashmir 329 304 1,805 77 157 2,672 12.6

B Chandigarh 33 15 62 9 5 124 1.1

Central - Unallocated 977 290 754 130 8835 10,986

13 Tamil Nadu 10,075 1026 2,182 987 4787 19,057 72.2

14 Karnataka 6,408 3,600 476 2020 12,504 61.2

15 Andhra Pradesh 5,849 1673 1,722 127 83 9,454 49.5

16 Telangana 5,598 1698 2,013 149 439 9,896 35.2

17 Kerala 1,039 534 1,882 229 3,682 33.4

C Puducherry 249 33 53 335 1.3

Central - NLC 100 100

Central - Unallocated 1,523 300 1,824

18 West Bengal 12,974 1,248 131 14,354 92.0

19 Odisha 6,753 2,167 117 9,037 42.0

20 Bihar 2,516 129 114 2,760 103.8

21 Jharkhand 6,777 83 147 20 7,027 33.0

22 Sikkim 92 174 52 318 0.6

Central - Unallocated 1,572 1,572

23 Assam 187 719 430 34 1,369 31.2

24 Tripura 19 539 62 21 641 3.7

25 Meghalaya 18 105 357 31 510 3.0

26 Arunachal Pradesh 12 43 98 105 258 1.4

27 Manipur 16 68 81 41 206 2.7

28 Nagaland 11 46 53 30 140 2.0

29 Mizoram 10 38 34 36 119 1.1

Central - Unallocated 38 104 127 269

D Andaman & Nicobar 50 50 0.4

E Lakshadweep 1 1 0.1

Islands 51 51

Total 169,809 22,855 41,750 5,780 37,515 277,710 1,208

Power Generation in India  as of July 2015
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India has large renewable energy sources especially solar, wind and hydro energy to generate power. It is 

currently the 10th largest wind power generator in the world. 

 

 
 

Figure 1: Top five power generating Indian states 

 

2.2 Pakistan 
The 2nd largest power generator of SAARC nations is Pakistan after India. Its current installed power generation 

capacity is approximately 23,000 MW [4, 11, 23]. However, the demand has significantly been outstripped the 

generation capacity (28%). Pakistan’s power generation is dominant by the state owned company ‘Water and 

Power Development Authority (WAPDA)’ for all over Pakistan except the city of Karachi[10]. According to the 

International Energy Agency (IEA) forecast,the total power demand would be around 50,000 MW by 2025 in 

Pakistan[23,27, 30].  
 

The power generation by energy types in Pakistan is shown in Table 2. Pakistan’s power generation portfolio 

has been well diversified: hydro (29%), coal (23%), imported oil (23%) and nuclear (6%). Pakistan has the 

highest hydro resource potential to generate power over 60,000 MW [30]. At present, the power generation in 

Pakistan has been facing severe shortage of energy as the gas reserve is almost exhausted. Despite having 

enormous potential for hydro power generation, Pakistan heavily relies on imported fuel (23%). In the next 10 

years, peak electricity demand is expected to rise by 5% per annum, which is roughly 1,500 MW [4, 11, 17]. It 

is interesting to note that Pakistan has the highest ratio of power generation from nuclear energy (6%) among all 

SAARC nations. Figure 2 shows the location of power plants by fuel type across Pakistan. 

 

 

Table 2: Power generation by source in Pakistan, adapted from [4, 11, 27, 30] 
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Figure 2: Distribution of Pakistan’s power plants across the country, adapted from [11, 27] 

            

2.3 Bangladesh 
Bangladesh is the 3rd largest power generator among SAARC nations after India and Pakistan. The installed 

generation capacity is around 12,000 MW out which state owned companies produce approximately 8,000 

(67%) and remaining by public private partnership (PPP) and rental (33%). Bangladesh also imports 500 MW 

power from neighbouring India using 400 kV DC transmission line through Baharampur (India)-Bheramara 

(Bangladesh) corridor [7,18, 31-32].  
 

Bangladesh has limited fossil fuel resources. It generates power overwhelmingly by natural gas (~70%). The 

remaining ratio constitutes imported fuel (26%), indigenous coal (2%) and hydro (2%). As the current gas 

reserve is depleting rapidly, Bangladesh wants to diversify its fuel mix by lowering the dependency on 

indigenous gas.  The government of Bangladesh allowed private sectors to generate power based on mainly 

imported liquid fuel. This change in the fuel mix of power generation has significant implications on power 

generation cost and national public subsidy. The use of liquid fuel especially the high-speed diesel and furnace 

oil has increased power generation cost from around US$ 0.03 per kWh in 2008 to US$0.07 in 2012 [10, 21, 

31]. 
 

The power generation based on fuel type in Bangladesh is shown in Table 3.At present, Ghorasal thermal power 

plant is Bangladesh’s largest power plant with the general capacity of 950 MW. Most power plants in 

Bangladesh are small scale however larger power plants are currently being built in southern Bangladesh. These 

power plants will be fuelled by imported coal and LNG. A nuclear power plant with the capacity of over 2,000 

MW is currently being under construction in the central western Bangladesh which is expected to be operational 

by 2019 [31-32].  
 

One of the important achievements of Bangladesh power sector is the ability to reduce the system loss. It has 

managed to lower the system loss to around 11% in 2015 from 24% in 2002 [18]. Major power plants and 

power transmission across nation are shown in Figure 3.  

 
Table 3: Power generation by source in Bangladesh, adapted from [18, 31-32] 

 

Coal Gas Hydro Nuclear Others Total Population

MW MW MW MW MW MW million

250 7,474 230 0 3,923 11,877 160

Power Generation in Bangladesh as of October 2015
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Figure 3: Major power plants and power transmission grids in Bangladesh, adapted from [18, 31-32] 
 

2.4 Nepal, Bhutan, Sri Lanka, Afghanistan and Maldives 
Nepal currently generates around 800 MW power mainly from hydro resources. Like Bangladesh, the state 

owned company ‘Nepal Electricity Authority (NEA) is the main generator and distributor of power across Nepal 

[15, 21]. It owns 28 small scale hydro power plants with the total generation capacity of 480 MW. Additionally, 

Nepal has 33 Independent Power Produces (IPP) who generate around 230 Megawatts. NEA also generates 90 

MW power by using two liquid fuel operated power plants [15, 21]. With the expanding economy, the demand 

for power has also increased. As a result Nepal faces severe power shortages especially during the dry season. 

Nepal’s power generation by fuel types is shown in Table 4. 

 

Table 4: Power generation by source in Nepal, adapted from [1, 15, 21] 

 

 
 

Currently Nepal imports around 50 MW power from India through the Muzaffarpur (India) – Dhalkebar (Nepal) 

400kV transmissionline. Thelength of this high voltage transmission line is 125km of which 86.43kmis in India 

and 39 km is in Nepal [15, 22].  
 

Nepal has a huge hydropower potential. It has approximately 40,000 MW of economically feasible hydropower 

potential. However, at present it generates approximately 700 MW of hydropower [15, 22, 31]. Despite having 

huge hydropower resources, only about 40% of Nepal's population has access to the grid power. Most of the 

power plants in Nepal are run-of-river type with energy available in excess of the in-country demand during the 

monsoon season and deficit during the dry season.Nepal’s major power infrastructures are shown in Figure 4. 

 

Major power plants & transmission 

Coal Gas Hydro Nuclear Others Total Population

MW MW MW MW MW MW million

710 0 90 800 28

Power Generation in Nepal as of Jan  2015
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Figure 4: Major power plants and transmission lines in Nepal, adapted from [15] 

 

Like Nepal, Afghanistan is a mountainous and land-locked country located in Central Asia bordering with Iran, 

Pakistan, Afghanistan, Tajikistan and China.  At present, Afghanistan generates approximately 840 MW power 

mainly from hydro resources (~600 MW) and remaining gas (240 MW). Power generation by fuel type in 

Afghanistan is shown in Table 5.Afghanistan has enormous hydropower potential (over 25,000 MW) [1, 3, 13].  

 

Table 5: Power generation by source in Afghanistan [1, 3, 13] 

 

 
 

 

Sri Lanka’s total power generation capacity is nearly 4,000 MW primarily from hydro resources (over 1,665 

MW), liquid fuel (1,395 MW) and gas (440 MW) and the remaining power from wind and solar resources [1-3, 

5, 21].Thermal power plants in Sri Lanka roughly match the installed hydropower generation capacity, with a 

share of nearly 42% of the total available capacity as of December 2013 and 45% of power generated by liquid 

fuel, gas and coal [1-3, 5, 21]. Sri Lanka possesses good micro hydro resources and wind resources which can 

be used to enhance the percentage of power generation by non-fossil fuel resources. Current Sri Lanka’s power 

generation by fuel type is shown in Table 6. 

Table 6: Power generation by source in Sri Lanka, adapted from [1-3, 5, 21]. 

 

 
 

 

Bhutan currently generates around 1,490 MW but it has a large hydropower potential at around 24,000 MW [1, 

9, 12].  Twenty eight (28) power plants ranging from 8 kW to1,020 MW contribute to Bhutan’s total power 

generation. It may be noted that only 6% of its potential is currently being utilised. India plays a major role in 

Bhutan’s hydropower development. It provides finance and technical know-how to Bhutan to build hydropower 

Coal Gas Hydro Nuclear Others Total Population

MW MW MW MW MW MW million

0 240 600 0 0 840 33.00

Power Generation in Afghanistan as of Jan  2011

Coal Gas Hydro Nuclear Others Total Population

MW MW MW MW MW MW million

300 440 1,665 0 1,535 3,940 22.00

Power Generation in Sri Lanka as of Jan  2012
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plants, and purchases most of the power generated (~ 75%). At present, the power export constitutes over 40% 

revenues and 25% of Bhutan’s GDP.The hydropower infrastructure and wheeling charge provides another 25% 

of the nation’s GDP [1, 9, 12]. 
 

According an agreement signed by Bhutan and India in 2006, India agreed to import at least 5,000 MW of 

power from Bhutan. In a revised agreement in 2009, India agreed to financially support hydropower capacity 

development of 10,000 MW by 2020, and import all the surplus power from Bhutan [1, 9, 12, 22]. This has 

encouraged Bhutan to undertake 10 mega power development projects. Three main power projects are: a) 1,200 

MW Punatsangchu-I, b) 1,020 MW Punatsangchu-II and, c) 720 MW Mangdechhu. These plants are currently 

under construction and expected to be operation by 2017. Other plants such as 600 MW Kholongchhu, 540 MW 

Amochhu Reservoir project, 570 MW Wangchu Run-of-the-River project, 180 MW Bunakha Reservoir project, 

2640 MW Kuri Gongri Reservoir project, 770 MW Chamkharchhu-I HEP (Hydro-Electric Power) project and 

2560 MW Sankosh Reservoir project are under construction at different stages [9, 12].The Bhutan’s power 

generation landscape will significantly change in 2018 and beyond once all power plants will be operational. 

Nevertheless, Bhutan’s current power generation is completely hydro based as shown in Table 7. It may be 

noted that Bhutan has no petroleum or natural gas reserves. However, it has some 1.3 million tonnes of coal 

reserve from which it currently extracts around 1,000 tonnes each year for domestic use. Bhutan also imports 

liquid fuel at some 1,000 barrels per day [12, 22]. Most liquid fuel is used for automobiles. Bhutan exports 

power to India using a 75 km long 400 kV DC lines. The power plants and transmission infrastructures of 

Bhutan are shown in Figure 5. 

 

Table 7: Power generation by source in Bhutan, adapted from [1, 3, 9, 12, 22] 

 
 

 

 
Figure 5: Major power plants and power transmission lines in Bhutan, adapted from [9,12] 

 

Maldives is a tiny country of 0.4 million people which consists of 26 major atolls and 1,190 tiny islands (200 are 

inhabited). Only 33 islands have an area greater than 1 km2. The total land area is around 300 km2. However, the 

country has large sea area. Hence its total territory is over 859,000 km2. Maldives does not have any indigenous 

fossil fuel. Its power generation is mainly achieved from liquid fuel (diesel). It currently generates around 140 

MW (see Table 8) of which around 40% is generated by the State Electricity Company (STELCO) [25, 29]. 

Most power (~50 MW) is generated and consumed in the capital Male and its surrounding islands [25]. The 

Outer Islands – comprising 200 inhabited islands and 100 island tourism resorts. The inhabited islands have 

generation capacity collectively a total of 20 MW. Tourist islands are all privately operated and have their own 

independent power plants which make around a further 70 MW of power. A large scale wind project (20 MW) 

has been planned for the Male area. In addition, a 3.7 MW thermal power plant based on municipal waste is 

currently under construction in Male [25, 29].  

 

 

Coal Gas Hydro Nuclear Others Total Population

MW MW MW MW MW MW million

1,488 0 1,488 0.75

Power Generation in Bhutan as of Jan  2015
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Table 8: Power generation by source in Maldives, adapted from [21, 25, 29] 

 

 
 
 

3. Regional Power Trading among SAARC Member Nations 
The power generation varies from low 0.02 kW/person in Nepal to high 1.98 kW/person in Bhutan. The demand 

for the grid connected power is growing at around 10% per annum in most countries of the SAARC region. 

Overall, the per capita power generation and consumption in SAARC countries are extremely low compared to 

other Asian regions. A comparative power generation in SAARC nations is illustrated in Figure 6. As far as the 

total generation is concerned, India is the leader followed by Pakistan and Bangladesh (see Figure 7). However, 

all these three countries are facing severe shortage of generation capacity due to insufficient indigenous energy 

sources and funds. On the other hand, 30 to 40%populations of these countries have no access to grid connected 

power. Figure 8 clearly shows a very low per capita power generation especially in Bangladesh. Bhutan has the 

highest per capita power generation followed by Maldives and India. However when taken into account the total 

power generation and population, India has achieved a significant progress in power generation capacity and 

providing access to the populace. Despite India’s low per capita generation of power (3rdafter Bhutan and 

Maldives in the SAARC region), it is going to achieve surplus power generation by 2017 provided its own coal 

production and transport infrastructure are developed adequately and undertaken coal and LNG import to meet 

the shortfall of indigenous energy resources [22].Currently India exports power to Bangladesh (500 MW) and 

Nepal (50 MW) and imports excess power from Bhutan.  

 

 
 

Figure 6: Per capita power generation in SAARC nations 

 

As a remote and small nation, it is not feasible for Maldives to be grid connected with other SAARC nations and 

play a meaningful role in promoting regional cooperation in energy and power sectors. Nevertheless, Maldives 

can greatly benefit from the regional cooperation in the development of renewable energy technologies 

especially solar and wind as it has good wind resources and ample sunlight. 
 

Bangladesh, Myanmar and Pakistan are extractingnatural gas which is predominantly used for the power 

generation. Bangladesh, Myanmar and Pakistan produce 55 million cubic metres per day (mcmd), 9 mcmd and 

118 mcmd out of which 20 mcmd, 1.4 mcmd and 34 mcmd are consumed for electricity generation respectively 

[22]. Instead of burning the gas for power generation, Bangladesh, Myanmar, Pakistan and India can use the gas 

for industrial needs (fertilizer, cement, metallurgical plants). There is huge opportunity for mutually beneficial 

trading in energy resources among SAARC nations.  

 

Coal Gas Hydro Nuclear Others Total Population

MW MW MW MW MW MW million

0 0 0 0 140 140 0.40

Power Generation in Maldives as of Jan  2015
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Figure 7: Country specific total power generation in SAARC nations 

 

India, Bangladesh, Nepal, Bhutan, Pakistan, Afghanistan and Myanmar can work together to tape the huge 

hydro resources in Bhutan (24,000 MW), Nepal (40,000 MW), Afghanistan (25,000 MW) and Pakistan(60,000 

MW).Recently India, Bangladesh, Nepal and Bhutan have signed an energy and power sector cooperation 

agreement which allows the signatories jointly invest in power plant development and trade surplus power 

among the signatories. This will usher in a new era for usingthe untapped hydro resources for power generation 

both in Bhutan and Nepal. India being the largest and Bangladesh - the 3rd largest economies in SAARC region 

both countries are in a position to purchase surplus power from the hydro based power plants in Bhutan and 

Nepal. In return, both Nepal and Bhutan can economically be benefitted not only via the revenues from power 

export but also getting access to sea via Bangladesh and India. It is worthy to note that India, Bangladesh, Nepal 

and Bhutan are now connected through the power transmission grids which need to be upgraded for large 

quantity power trading. Other remaining SAARC nations especially Pakistan, Afghanistan can connect directly 

with Indian national power grid and Sri Lanka can join Indian national grid via an undersea cable link which 

will then allow all SAARC countries grid connected except Maldives. There is ample opportunity for SAARC 

nations led by India in securing their energy requirements for power generation and economic uplifting of over 

1.65 billion people.  
 

4. Concluding Remarks 
The power generation capacity in SAARC nations varies significantly. India is the leader. India and Sri Lanka 

have diversified their power generation by using a good mix of energy resources (coal, gas, hydro). India has 

further diversified using nuclear energy. In contrast, Pakistan and Bangladesh are heavily dependent on natural 

gas. In particular, Bangladeshdependence on natural gas over 80% of its power general poses a significant risk 

to its national development as its gas reserves are depleting very fast.  
 

Bhutan is the leader in utilising renewable hydro resources for its entire power generationamongthe SAARC 

nations. Nepal and Bhutan should capitalise their vast hydro resources for power generation.  
 

Maldives being a country of multiple atolls, it needs to depend on fossil fuel but it can explore wind and solar 

energy for micro scale utilisation in sparsely located atolls and islands which are not feasible to be grid 

connected. 
 

Regional power trading among SAARC nations will strengthen energy security and economic prosperity of 1.65 

billion people. It will also enhance mutual trust, economic and cultural cooperation. 
 

India and Bangladesh need to invest in hydro power developments in Bhutan and Nepal as they (India and 

Bangladesh) can be the sole importer of surplus power from these two countries (Nepal and Bhutan).  
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The transmission loss of power will be minimal if the surplus power from Bhutan and Nepal is consumed in 

Bangladesh and north-eastern part of India due to the close geographical proximity. 
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