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Abstract— wind energy is a renewable energy can play a stratrgic role in south Asian country’s in meeting the country growing energy demands. Due 
to huge population and economic growth, the demand for power and energy is increasing rapidly in most Asian countries especiallyin India, Bangladesh 
and Pakistan where the power generation is based mainly on fossil fuel. Power generation from renewable energysources especially wind energy has 
not been well utilised in South Asia. In comparison, European countries and countries in NorthAmerica have made significant progress in wind energy 
utilisation for power generation. Scant information on utilisation of renewable energy for power generation in Bangladesh, Pakistan and India is currently 
available in the public domain. Therefore, the primaryobjective of this study is to undertake a comparative analysis of wind energy utilisation for power 
generation in South Asian countries.The analysis includes current power generation by fuel types and the government initiatives and policies on wind 
energy utilisation. Thestudy indicates that India is significantly ahead in wind energy utilisation compared to other two countries Bangladesh and Pakis-
tan. Themain obstacle for utilising wind energy is the lack of clear policy and government initiatives. However, all three countries have ambitions plans 
for wind energy utilization in the future. 
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——————————      —————————— 

1 INTRODUCTION                                                                   

epletion of finite fossil fuel resources, concern for energy 
security and greenhouse gas emission compel govern-

ments and policymakers to develop new strategies to utilize 
renewable energy sources and clean energy for power genera-
tion. Wind energy has emerged as one of the most viable al-
ternatives based on cost and resources availability. The appeal 
of wind energy evidenced by its present progress in the global 
energy market may be attributed to its minimum adverse im-
pact on the environment, and its competitive use in multi-
scale applications both in grid connected modes as well as 
standalone facilitation in remote areas. An estimate by the 
World Wind Energy Association shows that the worldwide 
wind capacity reached 215,000 MW by the end of June 2011. 
About 18,405 MW were added in the first six months of the 
year 2011. In 2011, the world’s top five wind power generating 
nations were: China (62,733 MW), USA (46,919 MW), Germa-
ny (29,060 MW), Spain (21,674 MW) and India (16,084 MW), 
constituting together a total share of 74% of the global wind 
energy utilization. In 2011, China was the largest producer of 
power from wind energy, adding 8 GW in the first half of the 
same year. Despite the rapid progress in power generation 
from wind in recent time, most South Asian countries except 
India are at the primitive stages of harnessing the wind energy 
for power production. At present, over 85% of the total power 
in Bangladesh, India and Pakistan is generated from fossil 
fuel. Most power plants in Bangladesh and Pakistan are based 
on natural gas. The increasing consumption of gas by power 
plants has been far outstripping any increase in supply and 
production. This leads to severe gas deficits in power plants, 
industrial and domestic uses; which by any measure, is unsus-
tainable.  

 
per. 

2 Status of wind energy utilization in Bangla-
desh 
 
In terms of territory, Bangladesh is one of the smallest coun-
tries. However, based on population, Bangladesh is the 9th 
largest countries in the world. It is situated in between 2034’-
26038’ North latitudes and 8804’-920441’ longitudes has ap-
proximately 750 km long coastal belt. Besides it has more than 
200 km long hilly coast line and many small islands in the Bay 
of Bengal. In summer a strong south westerly trade wind and 
sea-breeze blows, and in winter there is a gentle north-easterly 
trade wind and land breeze over Bangladesh. To generate 
wind energy, a good speed of wind across Bangladesh has 
been reported in [2]. Initiative for power generation from 
wind energy was first undertaken in 2005, when Bangladesh 
Power Development Board (PDB) under the Ministry of Pow-
er, Energy and Mineral Resources of the government of Ban-
gladesh installed fourm turbines with a total power generation 
capacity of 900 KW at Muhuri Dam in Feni District of greater 
Noakhali region. Later 50 wind turbines were established in 
Kutubdia Island, with a total generation capacity of 1 MW, as 
shown in Fig 1. There after several initiatives for the installa-
tion of wind turbines to produce power were undertaken. 
However, these initiatives were not materialized. In the Mas-
ter Plan for the year of 2011 to 2016 for power generation by 
the Ministry of Power, Energy and Mineral Resources, the 
Government of Bangladesh, a total of 100 MW power from the 
wind was planned by the year 2013 at Anwara, Chittagong. 
The proposed plan would be as Independent Power Produc-
tion Model. 
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Fig. 1. Wind turbines at Kutubdia, Chittagong, Bangladesh 
 
As mentioned in [3], the potential of wind energy in Bangla-
desh is not yet fully explored due to the lack of wind data and 
reliable wind history data. Bangladesh Centre for Advanced 
Studies (BCAS) in collaboration with Local Government and 
Engineering Department (LGED) and an international organi-
zation namely Energy Technology and Services Unit (ETSU) 
from UK with the funding from DFID have attempted to mon-
itor wind conditions at seven coastal sites for a period of one 
year in 1996-97. They measured wind parameters at a height 
of 25m. However, no concrete findings on wind conditions 
from these seven sites were reported to public domain. 
Some non government organizations such as Bangladesh Ru-
ral Advancement Committee (BRAC) and Grameen Shakti 
also attempted to identify the wind energy potentials in Ban-
gladesh. In the initial stage BRAC had installed 11 small wind 
turbines in various coastal sites and Grameen Shakti installed 
two wind generators of 300 W and 1 KW each at a shrimp 
farm located at Chakaria, Chittagong. Later Grameen Shakti 
installed 4 more small wind turbines in Barguna District, a 
southern coastal region of Bangladesh. The primary objective 
of this initiative was to identify the possible harnessing of 
wind energy for small businesses and communities in remote 
rural areas. These initiatives were reinforced by combined 
utilisation and integration of solar PV and small diesel fired 
generators with the power generated from the wind. One of 
the main objectives of various NGO’S initiatives was not to 
make a significant power generation from the wind to the na-
tional 
power grid but to assist small scale business, agriculture and 
supplying energy to remote areas where no grid connections 
are available. Several potential applications were identified. 
These applications are water pumping, fish drying, shrimp 
production, fish/poultry firming, salt/ice production, fish-mill 
industries, hatcheries, domestic applications and agricultural 
irrigation. In recent years, LGED has set up a number of 8.23 
meter high wind pumps in Tangali, kashita, cox’s bazar and 

several other locations. The maximum capacity of wind 
pumps located in those locations is 0.5 horse power (385 W) at 
wind speed of 4 m/s. The output of the pump was found to be 
25 litre / minute at wind speed of 3.2 m/s. Besides, BCAS 
installed a wind pump which was designed by Intermediate 
Technology Group of UK and manufactured in Pakistan. This 
wind pump was installed in an agricultural field at Patenga in 
Chittagong. The average water output between November 
andJanuary was reported to be about 8000 litres/day. 
 
3. Wind energy in India 
India is significantly ahead of all other South Asian countries 
in the utilization of wind energy for power generation. The 
Ministry of New and Renewable Energy (MNRE) of the Gov-
ernment of India, in coordination with the state governments 
implemented the wind resource assessment program. At 221 
wind monitoring stations, it found mean annual wind power 
density greater than 200W/m2 at 50m height. The demonstra-
tion projects of power generation from wind energy were 
started in 1985 in India. In the initial demonstration projects 
with 69.6 MW power generation capacity wind turbines were 
established at 33 locations in nine states of India. Five wind 
farms were established in 1986 with a total power generation 
capacity of 3.3 MW. First commercial wind power generation 
was commissioned in 1990 at Kattadilalai, Muppandal, Tamil-
nadu. Till March 1992, the wind power installed capacity was 
41.18MW. Initially, wind farms in India were installed in the 
coastal areas of Tamilnadu, Gujarat, Maharastra and Orissa. 
Now wind turbines have been installed in over nine states of 
India. Since 1996, the wind energy in India has started a rapid 
growth. In 2004, 2 MW power generation capacity wind tur-
bine was built in India which was considered to be the biggest 
and tallest wind turbine in Asia. The Indian Renewable Ener-
gy Development Agency (IREDA) under the Ministry of New 
and Renewable Energy (MNRE) played a key role in wind 
energy harnessing in India. Appropriate and long term re-
search and policy adaptation has attracted international finan-
cial organizations, local and international investors to invest 
heavily in wind energy sector in India. In last two decades 
Indian wind energy generation has achieved a tremendous 
growth from 41.3 MW in 1992 to 13,065 MW at the end of 
2010. Among the states, Tamil Nadu stands on top in energy 
generation from the wind. Other states like Gujarat, Maha-
rashtra and Rajsthan also achieved a significant growth in last 
five years. The Centre for Wind Energy Technology (C-WET) 
published the Indian Wind Atlas in 2010, which shows large 
areas with annual average wind power densities of more than 
200 Watts/m2 at 50 meter above ground level (MAGL) [3]. It 
has projected that the India has a potential of wind power 
generation of 49,130 MW at 2% land availability. Fig 2 shows 
wind turbine installations in Dhule, Maharashtra. 
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Fig. 2. Chhadvel wind turbines in Dhule, Maharashtra, India 
3. Wind energy in Pakistan 
In 2001, Pakistan Council for Renewable Energy Technologies 
(PCRET) was established by merging with the National Insti-
tute of Silicon Technology (NIST) and Pakistan Council for 
Appropriate Technologies (PCAT) [4]. The main responsibility 
of PCRET is to coordinate research and development activities 
on renewable energy technologies in the country, particularly 
in the areas of microhydel power plants, biogas, fuel-saving 
technologies, solar thermal appliances, photovoltaic and wind 
energy. Alternative Energy Development Board (AEDB) was 
established on May 2003 by the Government of Pakistan to act 
as the central national body on establishment of renewable 
energy. The main objective of the 
Board was to facilitate, promote and encourage development 
of renewable energy in Pakistan with a view to introduce 
alternative/renewable energy at an accelerated rate to achieve 
10% share of renewable energy in the energy mix of the coun-
try by 2015 [4]. Under the USAID assistance program, the Na-
tional Renewable Energy Laboratories (NREL), USA has car-
ried out a study on the wind resources of Pakistan and devel-
oped a map showing the wind speed potential locations at 50 
m altitude. 
This wind resource map has opened a window of opportunity 
to harness the wind energy resources. It identified the 
potential regions for wind energy in Pakistan with 346,000 
MW power generations potential. Several regions were 
identified for the potential wind farms establishment. These 
regions are: the hilltops region of Karachi-Hyderabad, ridges 
in the northern Indus Valley, wind corridor in western Pakis-
tan, hills and ridges in south-western Pakistan. The data 
shows that 
the coastal belt of Pakistan has a wind corridor of 60 km wide 
and 180 km long. This corridor is named as Gharo-Keti Bandar 
wind corridor. This corridor has an exploitable wind power 
potential of up to 50,000 MW. About 30% ~ 32% capacity factor 
is estimated in Gharo-Keti Bandar area. These potential areas 
have become the focal point for the 
development of wind energy for future energy planning of 
Pakistan. Despite some noticeable progresses in wind re-

sources mapping and wind farm site locations, Pakistan has 
been facing some problems in developing its wind energy sec-
tor. These problems are mainly associated with the lack of 
government polices and budgetary constraints, political stabil-
ity, failure to attract foreign and local investments in wind 
energy, lack of historical proven and bankable wind data, 
flood mitigation for potential sites for wind farms, lack of 
technological knowhow, skilled manpower, inadequate infra-
structures development for the access to potential wind farm 
sites, lack of harmonisation province and federal policies on 
renewable energy, and inadequate overall energy policy. 

 

Fig. 3. Zorlu Wind Farm at Jhampir, Sindh, Pakistan 

 
Recently, feasibility studies for 50 MW wind power projects 
have been submitted by thirteen (13) IPPs (Independent 
Power Producers). The National Electric Power Regulatory 
Authority (NEPRA) so far issued Generation Licenses to 
following seven IPPs: 
a) Green Power Pvt. Ltd. 
b) New Park Energy Ltd. 
c) Tenaga Generasi Ltd. 
d) Dawood Power Ltd. 
e) Zorlu Enerji Pakistan Ltd. 
f) Arabian Sea Wind Energy Pvt. Ltd. 
g) Fauji Fertilizer Company Energy Ltd. 
NEPRA also announced tariff determinations for five IPPs. In 
October, 2008, Pakistan started its first wind power plant 
named as Jhimpir Wind Power Plant. The plant is located 70 
km from Karachi at a location called Jhimpir (see Fig 3). It con-
sists of five wind turbines and constructed by zorlu enerji pa-
kisthan a local subsidiary of a tukriah company each of the 
five wind turbines has a generation capacity of 1.2 MW. Total 
three phase has been determined for the project, on which 
6 MW capacity was installed at the initial phase. It was 
planned to generate 50 MW in the second phase and 300 MW 
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in the third phase at the same location. At present the Turkish 
wind farm is selling the produced electricity to Pakistan at a 
rate of 12.11 US cents per Kilowatt hour of electricity. The 
project is ongoing and planned to be completed by the end of 
2012. 
Total cost of the project was estimated to be around 110 mil-
lion US dollar. 
As reported in [5], the pakistan’s wind energy planning in 
2004 was categorized in three consecutive term planning. First  
one was short term planning for 2005-2010 to install 700 MW 
generation wind turbines. The short term goal failed 
miserably as Pakistan was able to produce only 6 MW from 
wind energy by the end of 2011. The medium term goal is to 
establish 3,850 MW power generation capacities from the 
wind by the year 2020, and the long term goal is to establish 
9,700 MW wind power generation beyond 2020. With current 
pace of wind energy harnessing in Pakistan, there are signifi-
cant uncertainties due to economical and political turmoil, in 
achieving the future success of medium and long term 
wind energy goal. 
4. Comparison of Wind Energy Utilisation in Bangladesh, 
Pakistan and India 
As shown in Table 2, both Bangladesh and Pakistan are heavi-
ly dependent on natural gas as energy source to produce 
power. The power generation dependency of Bangladesh, Pa-
kistan and India is on natural gas around 80%, 50% and 10% 
respectively. On the other hand, coal constitutes 55% energy 
sources for power generation in India, 8% in Pakistan and 4% 
in Bangladesh. Additionally, India leads significantly in hydro 
power generation compared to the other two countries. India 
and Pakistan possess excellent hydro resources thanks to Hi-
malayan mountain ranges. Currently, India produces around 
21% power from hydro resources compared to 11% of Pakis-
tan and around 3% of Bangladesh. In terms of wind energy 
individual total energy. Bangladesh is dangerously dependent 
on its power generation from the natural gas (as mentioned 
over 80%). Its power generation based on coal and wind is 
negligible. It urgently needs to reduce its dependency on po-
wergeneration from the natural gas and increase power gen-
eration from clean coal and renewable energy especially from 
the wind resources. If it continues its dependency on natural 
gas for power generation, it will face acute shortage in natural 
gas which will not only reduce its power generation capacity 
but also reduce capacity of fertilizer production, chemical and 
other industrial productions and household uses. This will in 
turn destabilise the countey’s food production, industrial and 
economical growth. 
Table 2: Comparison of power generation by different energy source 
Energy source 
Percentage of cumulative power generation. 
Bangladesh India Pakistan 
Coal 3.64 54.80 7.60 
Gas 79.86 9.75 48.90 
Oil 13.14 0.66 32.10 

Hydro 3.35 21.04 10.60 
Nuclear 0 2.63 0.70 
Wind 0.028 7.20 0.03 
Other Renewable Source 0.3 3.92 0.95 
 
In Table 3, a comparison of different aspects related to wind 
energy in Bangladesh, India and Pakistan is given. The table 
provides a comprehensive picture of growth of power genera-
tion from wind in these three countries. Bangladesh started its 
wind energy generation in 2005 and to-date its wind energy 
generation is merely 1.9 MW which is just 0.028% of total 
power generation. Having relatively better GDP than Pakis-
tan, Bangladesh is in good position to focus on renewable 
energy utilization especially from wind. In order to utilize 
wind energy for power generation, the first step needed is for 
Bangladesh to develop a comprehensive wind resources map-
ping for the whole country especially along its coastal belts. In 
comparison, India and Pakistan have made significant 
progress in wind resources mapping. 
it also provides data on rain fall, solar radiation, relative hu-
midity and air temperature. Khan et al. (2004) generated a 
wind map with several micro scale features and foundthat 
small-scale wind turbines could be installed in locations such 
as St. Martins Island, Cox's Bazar, Patenga, Bhola, Barguna, 
Dinajpur, Thakurgaon and Panchagar in Bangladesh [6]. Ban-
gladesh puts a significant emphasis on solar energy utilisation 
than wind energy recently. At present, the cost of producing 
power from wind approximately BDT 12 per kilowatt hour 
(kWh) compared to BDT 25-30 for solar plants in Bangladesh. 
The Power Development Board of Bangladesh has recently 
acknowledged that the main hindrance to wind power devel-
opment in Bangladesh is the lack of reliable wind data along 
its 750 km coastline. A very limited currently available data is 
extremely unreliable, confusing, outdated, and moreover, it 
does not cover the entire coastline. In 2012, Bangladesh signed 
a contract with an Indian wind turbine manufacturing compa-
ny to install wind turbines with a capacity of 15 MW. Addi-
tionally, Power Cell, the Government of Bangladesh has 
planned to generate 1,000 MW power from the wind by 2020 
[7]. India showed a tremendous progress in wind energy gen-
eration compared to Bangladesh and Pakistan. Fig 4 shows 
india rapid growth in power generation from the wind till 
2011. Since 2011 india’s generation capacity exceeds 13,065 
MW from wind energy, constituting over 7.20% of the total 
energy generation. Several Indian home grown wind turbine 
manufacturing companies especially Suzlon make it much 
easier to expand wind harnessing technology and to produce 
skilled manpower.  
As mentioned earlier, the wind energy development in Pakis-
tan is also very slow. Since its first wind turbine installation 
in 2008, no further follow up and initiatives were taken to har-
ness the wind energy despite its vast potential. However, the 
Pakistani authority is expecting the planned Jhimpir wind 
farm will generate 50 MW at the end of 2012. If the govern-

IJSER

http://www.ijser.org/


International Journal of Scientific & Engineering Research, Volume 7, Issue 12, December-2016                                                                                        208 
ISSN 2229-5518 

IJSER © 2016 
http://www.ijser.org  

ment wish to utilise its vast wind resources and properly im-
plement its 3 phase plans, Pakistan is still in a position to gen-
erate 9,700 MW from the wind by the year of 2030. 
 
Table 3: Comparison of wind energy generation progress 
Country Bangladesh India Pakistan 
GDP Growth (%) 6 8.2 3.8 
Starting Year 2005 1997 2008 
Wind Mapping Not Undertaken Undertaken Undertaken 
Total Power Generation Capacity (MW) 6,688 1,81,558 18,167 
Present Wind Power (MW) 1.9 13,065 6 
Percentage of Total Power 0.03 7.20 0.03 
Projected Wind Power by 2030 (MW) 5,000* 51,249 9,700 
Target Percentage of Total Power by 2030 No Percentage Target 10 5 

 
(a) 

 
(b) 

Fig. 4. (a) Wind power generation in India, (b) wind power generation in Ban-
gladesh and Pakistan 
5. Concluding Remarks 
Wind energy has been proven to be the true alternative re-
newable energy source compared to fossil fuel based power 
generation worldwide. The power generation cost from the 
wind is now close to the cost of power generated from fossil 
fuel. Wind energy is vital for ensuring a clean energy for the 
future. Due to huge green house gas emissions from thermal 
power plants and uprising price of fossil fuels, the power gen-
eration from the wind at a competitive cost will be the appro-
priate alternative to mitigate global environmental and fossil 
fuel depletion concerns. The utilization of wind energy 

for power generation has a significant importance for the 
South Asian countries especially Bangladesh, India and Pakis-
tan due to their high population densities, huge power de-
mands and rapidly expanding economies. The study indicates 
that both Bangladesh and Pakistan are notably lagging behind 
to reach a progressive goal in utilization of wind resources. In 
contrast, India achieved a tremendous growth in harnessing 
wind energy. It has developed technological knowhow as well 
as skilled human resources in wind energy sector. For the 
proper utilization of wind energy, Bangladesh needs a com-
prehensive nationwide wind mapping to determine its wind 
energy recourses and locate potential sites for large scale wind 
farms. Both Bangladesh and Pakistan can benefit immensely 
by cooperating and sharing Indian technological knowhow 
and experience in harvesting of wind resources. 
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