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ABSTRACT
• Pakistan is in the worst energy crises of history and in dire need to address this growth challenge going forward in

the 21st Century. The so called ‘Yawning Gap’ between installed capacity and current generation can result in social
turmoil and regional instability. In the backdrop of rising oil prices and depleting fossil reserves there is a need to
adopt Renewable Energy Technologies (RETs) globally and in Pakistan.

• The essay develops the argument that if wind project success is to be developed than a logical approach would be
to examine existing literature on developmental challenges around wind energy. Through extensive analysis of
current and previous studies from 1986 to 2014 the essay discovers that most pertinent development challenges
fall in three broad dimensions namely technological, government policy and financial.

• The paper synthesizes a collective topology of challenges to wind energy development from existing research on
Pakistan but based on world class frameworks such as NREL (2007). The research then focuses on solutions to
these developmental challenges by policy makers within Pakistan as well as countries that have had great
successes in the wind energy. States at a similar stage of development to Pakistan such as most SAARC countries
including Bangladesh are also examined, and one control case of the Caribbean to gain useful insights.

• The paper finally synthesizes this ‘case based’ learning in wind power challenges from Pakistan, leading countries
and comparable states into a workable solution set for the Pakistan scenario ensuring greater likelihood of future
project success.
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BACKGROUND
This essay explores the potential of wind power generation in Pakistan by examining the challenges
faced in project development historically and proposes solutions in the light of global best practices using
country case studies from global leaders and peers.

• Wind is the fastest growing energy source in the world with the least environmental impact (Wiser, 2011).

• Global wind power generation capacity has doubled every three years and the cost of generation has fallen to one-
sixth its previous price point (Akerman, 2000; Mirza, 2006)

• Wind power also has the potential to reduce Green House Gas (GHG) emissions in the near and long term (Wiser,
2011).

• Confronted with the reality of global warming from continued and irresponsible use of fossil fuels, current energy
thinking is moving towards renewable clean energy sources (Asif, 2011).

• Nearly half of the estimated 194 Giga Watts (GW) of new capacity added globally in 2010 came from renewable
energy (RE) sources (Panwar 2011; REN21, 2011).



BACKGROUND (Contd.)
PLANETARY STUDIES
Wind is a resource capable of single handedly powering the planet. Powerful statistics like the ones above have placed wind power at the
center of the global energy debate (Wiser, 2011).

[Source: Perez, R. and Perez, M. 2009] 

A FUNDAMENTAL LOOK AT THE ENERGY RESERVES FOR THE PLANET 

World energy use at 16 TWyr per year.
Generation potential per year wind is capable of 20-70 

TWYr per year (Perez, 2009)



BACKGROUND (CONTD.)
a) Global Wind Energy Scenario

• Reduction in cost of equipment
• Increasing size and efficiency of turbine technology.
• Increased turbine capacity owing to larger blade size

Source:  IPCC (2011), Special Report on Renewable Energy

GROWTH IN SIZE OF TYPICAL COMMERCIAL WIND TURBINE (HUB HEIGHT IN METERS)



China USA
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Rest of world

The recent emergence of China and India as leaders in wind energy
‘Wind Energy Rankings’, represents a dramatic shift in an industry traditionally dominated by European players (see figure 3)
Advancement in Wind Turbine Design

Source: EEA. European Environment Agency (2012)

BACKGROUND (CONTD.)
a) Global Wind Energy Scenario

TOP TEN CUMULATIVE CAPACITY WIND ENERGY 2011 



B) PAKISTAN ENERGY SCENARIO

• Heavy dependence on fossil fuels with oil (30.8%), gas (49.8)% and coal (6.6%)
• Low levels of adoption in renewable energy

BACKGROUND (CONTD.)

• Heavy dependence on 
fossil fuels

• Low levels of adoption in 
renewable energy 

Source: Pakistan Energy Yearbook (PEY) 2012

PAKISTAN PRIMARY ENERGY SUPPLIES BY SOURCE 



C) RENEWABLE ENERGY IN PAKISTAN

Limited the exploitation of renewable in Pakistan;
Solar (51%)
Wind (31%)

Source: PRES (2011) from AEDB (2008) and NREL (2009)

BACKGROUND (CONTD.)

RENEWABLE ENERGY POTENTIAL IN PAKISTAN 



D) WIND ENERGY IN PAKISTAN

Major Wind Corridors in Pakistan
Southern Parts of Sindh,
North Western parts of Baluchistan,
Central parts of Khyber Pakhtunkhwa and
Kashmir, Central and western Punjab, Central
and Southern Baluchistan and Gilgit-Baltistan

BACKGROUND (CONTD.)

WIND POWER CLASSIFICATION- WIND RESOURCE MAP PAKISTAN

Source: Elliott, 2010 



BACKGROUND (CONTD.)

• Limited the exploitation of renewable sources in Pakistan
• Renewable sources accounting for less than 1% 
• Optimistic estimation of Pakistan wind power potential at 346,000 MW 
• Realizable total generative capacity to 131,800 MW

D) WIND ENERGY IN PAKISTAN

Source: Elliott, D. 2010 



E) BLESSED CORRIDOR

From Keti-Bander to Gharo (60km wide) with a generative capacity of 
50,000 MW

[Source: NPP (2013)]

BACKGROUND (CONTD.)

[Source: Elliott, D., 2010 

THE BLESSED CORRIDOR

WIND ENERGY PROJECTS IN PROGRESS IN PAKISTAN



LITERATURE REVIEW
• Challenges faced by Wind Power Generation initiatives in Pakistan are daunting and their solutions hard to implement

given the complications involved in a typically chaotic developing country scenario.

• A logical approach to tackle insightfully an analysis of this kind is to review ‘project’ case studies searching for reasons
of success or failure. This kind of data is mostly confidential and not easily available from public documents. The other
approach is to review existing academic research literature around the subject.

• The latter approach was chosen together with a specialized methodology called Collective Synthesis (CS) (Borg 1996;
Randolph 2009). CS was used to identify recurrent challenges and create pragmatic solutions ‘while maintaining the
essay’s intellectual progression’ (The Writing Centre, 2014) of ideas and their organic development over time specially
when considered through a rapidly changing technology landscape.

• To further aid in this endeavour ‘country’ case studies were examined for gaining further insight and achieving a deeper
level of inquiry. The terms ‘barriers’ and ‘developmental challenges’ have been used interchangeably.



LITERATURE REVIEW 
(CONTD.)

• Success /Failure of wind power project in Pakistan
• Seminal Work Identification in Pakistan’s Wind Power (SW)

A) SEMINAL WORK IDENTIFICATION IN PAKISTAN’S WIND POWER (SW)

Source: Author’s own Construct 



FACTORS AFFECTING RENEWABLE ENERGY MAARKETS

LITERATURE REVIEW 
(CONTD.)
B) DO IDENTIFIED DEVELOPMENTAL CHALLENGES HARMONIZE WITH GLOBAL STUDIES

Source: Doris, E. Mclaren et. al.  



C) HISTORICAL CONTEXT FOR THE BLESSED CORRIDOR
• Wind power development in Sindh 
• Coherent framework for developmental challenges on a national scale
• Technical challenges in wind power development
• Complete Renewable Energy Policy, 2006

LITERATURE REVIEW 
(CONTD.)



D) TECHNICAL CHALLENGES IN WORD POWER DEVELOPMENT

LITERATURE REVIEW 
(CONTD.)

Source: Various



E) POLICY AND REGULATORY BARRIERS

LITERATURE REVIEW 
(CONTD.)

Source: Author from Collective Synthesis



F) INSTITUTIONAL BARRIERS

LITERATURE REVIEW 
(CONTD.)

Source: Author from Collective Synthesis



G) FISCAL AND FINANCIAL BARRIERS

LITERATURE REVIEW 
(CONTD.)

Source: Author from Collective Synthesis



H) MARKET PENETRATION, ENVIRONMENTAL AND MANPOWER BARRIERS

LITERATURE REVIEW 
(CONTD.)

Source: Various



I) GENERAL AWARENESS AND SOCIAL BARRIERS

LITERATURE REVIEW 
(CONTD.)

Source: Author from Collective Synthesis



DEVELOPMENTAL CHALLENGES IN OTHER 
COUNTRIES

• Contributions of South Asian Association for Regional 
Cooperation (SAARC)

• Tradable Green Certificates

• “Ride the wind” policy 

• Code For Geological Examination Of Wind Power 
Projects

CODE FOR GEOLOGICAL EXAMINATION OF WIND POWER PROJECTS

Source: Junfeng, L. (2012) China Wind Energy Outlook



CONCLUSION

• Wind generation is best developed in combination with hydro (Acker 2011).

• Technological and financial challenges are the most pressing with wind data quality, wheeling and micro-siting issues.

• Technical and financial solutions such as high resolution wind data, indigenous manufacturing of wind turbines, and wind risk
assurance by government, as well as greater role of academia and institutional cooperation may proved to be significant in
solving wind power problems in Pakistan.

• Technological and financial future energy policy making such as micro-turbine manufacturing, long term loans for renewables
and coal tax for setting up a Clean Energy Fund.

• Role of renewables in promoting Rural Education and key success factors in overcoming development barriers

• Financing wind projects through ‘tradable’ renewable energy certificates.

• Lack of research in Pakistan regarding the effects of climate change on wind generation data

• Crucial time for decision makers to make rewarding decisions and shape policy for the benefit of all.

• If the potential is not fully utilized history will judge it to be a blessed corridor forsaken.
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