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Preface

The Deutsche Gesellschaft für International Zusammenarbeit (GIZ) GmbH (formerly known as GTZ) is working in Pakistan on behalf of the German Federal Ministry for Economic Cooperation and Development (BMZ) and represents the technical cooperation wing of the Pak-German Development Cooperation. GIZ has been active in Pakistan for many years and is working to enhance the capacities of and provide technical and managerial advisory to public sector partner organizations in multiple priority areas such as health, education, energy, disaster management and good governance. In energy, the focus of GIZ is on the promotion and improvement of framework conditions for renewable energy and industrial energy efficiency. For this purpose the GIZ Renewable Energy & Energy Efficiency (REEE) project was initiated in September 2005 with the mandate to promote renewable energy and energy efficiency in Pakistan.
The GIZ REEE project is working with a variety of partners with the main political partner being the Ministry of Water and Power, office of the secretary and several implementation partners such as the Alternative Energy Development Board (AEDB), provincial energy/power departments, the National Energy Conservation Centre (ENERCON) and other public and private stakeholders. AEDB and GIZ REEE have mutually defined the areas where AEDB would like to receive technical support from GIZ REEE. One such area is the development of upfront feed-in tariffs for grid-connected power generation from renewable energy sources. For this purpose GIZ REEE has carried out an estimation of the upfront feed-in tariff for solar photovoltaic (PV) power generation based on the rules, regulations and practices for private power in Pakistan stipulated by the Ministry of Water & Power and the National Electric Power Regulatory Authority (NEPRA). This working paper comprises of the recommendations put forth by GIZ REEE for the development of the solar PV upfront tariff and provides the details of the proposed upfront tariff, its salient features, capital and operational costs and any other assumptions/extrapolations made in the estimation of the proposed tariff. Furthermore, this paper documents the prevailing international trends in solar PV power generation and feed-in tariff regimes as well as the importance of solar power within the context of the energy sector of Pakistan.
[bookmark: _GoBack]This working paper is submitted to AEDB with the understanding that AEDB or any other relevant stakeholder (such as Ministry of Water & Power, NEPRA, etc.) may propose changes for the improvement of the proposed tariff and its ancillary mechanism based on their own due diligence in the future. The purpose of this document is to purely act as a guideline document that could be used by the relevant organization (in this case NEPRA) for the development and announcement of the solar PV upfront feed-in tariff.


[bookmark: _Toc209682634]1 	Introduction 


Pakistan is currently faced with arguably the worst power shortfall of its history. The government is forced to curtail electricity supply to residential and industrial consumers alike. The depleting natural gas reserves and the high dependency on imported fossil fuels are some of the contributing factors to the current situation. This shortfall to the industrial consumers is impeding the industrial sector of Pakistan’s ability to meet the production demands and remain competitive in terms of cost with its competitors and subsequently resulting in a negative effect on the national economy.

In an attempt to improve the power supply the government of Pakistan is in the process of incentivising power generation from renewable sources (e.g. wind, solar, hydro, biomass) and coal. At the moment the tariff’s being offered to independent power producers (IPPs) for wind power and coal ensure 18% and 20% return on equity as compared to 15% being offered for thermal power based on oil and gas. Furthermore, in order to simplify the project development for wind power producers, the government has successfully put in place a Feed-In-Tariff (FIT)/Upfront Tariff regime for wind power producers in 2011 that is being taken up by several potential investors. 

FIT/Upfront tariff is a price driven, generation based, scheme wherein the regulatory body sets a price (above the market price of electricity) at which power producers sell their electricity. Hence, the regulatory body ensures a supply of power as it can be sold at a profitable price. Following the successful rollout of the wind power FIT/Upfront tariff regime, the government now intends to offer the same for grid-connected solar photovoltaic (PV) power generation.

The desire of governments to support renewables is based on a number of issues. First and foremost, Pakistan is blessed with enormous resources of solar energy, wind energy, hydel energy and by virtue of being an agricultural country biomass. Currently, Pakistan’s renewable energy policy is developed from a triad of concerns: security of energy supply, competitive energy costs and prices, and the environmentally benign use of energy. Additionally, renewable energy ensures that nations reduce their exposure to impending inflation in the price of traditional energy generating resources. Finally, the clean process from which Renewable energy based power is produced has proved increasingly attractive to political power wielders as global warming has featured more prominently on the political agenda. In the context of Pakistan, it is imperative for the government to diversify its sources of energy and reduce the reliance on depleting indigenous natural gas and imported oil. Furthermore, development of the renewable energy sector will result in several other benefits such as creation of employment and infrastructure development in remote areas of Pakistan.

This document is prepared to support NEPRA in taking suo motto action for announcing FIT/Upfront Tariff. 



[bookmark: _Toc209682635]2.	Solar PV Power Generation – A Global Scenario

Solar PV power is the conversion of solar radiation into electricity using solar PV panels. Solar panels vary in size and power capacity, with individual panels ranging from a watt to a couple of hundred watts. These individual panels can be connected together to for a solar PV array that can be up to a megawatt in capacity. The largest single solar array in the world is installed in Utah, USA and is of 1.65 MW. Solar arrays are modular in nature and therefore solar power plants, comprising of multiple solar arrays, can be of any size from the watt-kilowatt scale to the gigawatt scale (a 2,000 MW solar PV plant is under development in Tunisia, expected to be on line in 2016) 

Solar PV, as an alternative to fossil fuels, is plentiful, renewable, widely distributed, clean, and produces no greenhouse gas emissions during operation. It is widely expected that by the end of 2015 over 150 GW of solar PV power could be installed around the globe[footnoteRef:1]. However, there are several limitations that need to be considered regarding solar PV power. Firstly, the technology requires a large amount of land (5 acres per MW can be considered a rule of thumb), which is a limiting factor to how much solar energy can be installed, and secondly, most renewable technologies as they are today cannot be used for base load applications due to the intermittency of energy supply caused by seasonal and time of day variations in output. This limits the share of solar energy to about 20% of the total installed capacity in any grid system as increasing it beyond this threshold could result in issues with grid stability. [1:  Goossens, Ehren (9 March 2012). "Solar Panel Sales Seen Dropping First Time in Decade, Feeding Glut". Bloomberg. Retrieved 10 March 2012.] 

 
Driven by advances in technology and increases in manufacturing scale and sophistication, the cost of solar PV panels have declined steadily since the first solar cells were manufactured and the levelised cost of electricity from PV is competitive with conventional electricity sources in an expanding list of geographic regions. Furthermore, net-metering and financial incentives, such as FIT/Upfront Tariffs for solar-generated electricity, have supported solar PV installations in many countries.

[bookmark: _Toc209682636]2.1	Global Trends in Solar PV Power

Solar PV technology is the fastest growing power generation technology in the world with PV capacity being installed in over 100 countries. There has been a steady increase in the year –end capacities of solar PV capacities installed, particularly from the year 2008 onwards. Though European countries dominate the market, the technology continues to grow in Asia-Pacific, North America, Middle East, North Africa and South Asia. The following table shows the increasing solar PV capacities globally.

Table 1: Global Year-end Capacities for Solar PV
	Photovoltaic power worldwide GW

	2005
	5.4

	2006
	7.0

	2007
	9.4

	2008
	15.7

	2009
	22.9

	2010
	39.7

	2011
	67.4




[bookmark: _Toc209682637]3.	Global Policies for Prompt Development of Renewable Energy

[bookmark: _Toc209682638]3.1	FIT/Upfront Tariff as Key Policy Factor for the promotion & development of Renewable Energy

Feed-in Tariff is the best well-known policy encouraging the growth of renewable energy industry by guaranteeing the payment for the produced energy from renewable source such as solar, wind, geothermal, and other resources. Until now 41 countries adopt FIT/Upfront Tariff and over the last 10 years FIT/Upfront Tariffs have supported a significant renewable energy development; in 2008 FIT/Upfront Tariff supported 75% of global photovoltaic capacity and 45% of global wind capacity.

However, the results of FIT/Upfront Tariff policy vary widely from county to country. The most successful FIT/Upfront Tariff policies are employed in Europe that have led to quick and substantial renewable energy development. Many U.S. states have adopted value-based cost structure that was not enough to lead the rapid renewable energy development. But the fact that the FIT/Upfront Tariff policies impose very few limits on who can sell renewable energy to grid make them a useful tool for boosting renewable energy and attracting local and foreign investment.  

[bookmark: _Toc209682639]3.2	Feed-In / Upfront Tariffs - Background

Traditionally FIT/Upfront Tariff schemes involve a fixed level of remuneration paid to producers of power per kWh generated. This tariff level is set above the electricity price and is fixed for a long period of time using power purchase agreements. Thus WGPC development is encouraged on the basis of a stable long-term economic incentive (Ragwitz et al. 2007). 

A FIT/Upfront Tariff, (standard offer contract advanced renewable tariff or renewable energy payments) is a policy mechanism designed to accelerate investment in renewable energy technologies. It achieves this by offering long-term contracts to renewable energy producers, typically based on the cost of generation of each different technology. In addition, feed-in tariffs often include "tariff degression", a mechanism according to which the price (or tariff) ratchets down over time. This is done in order to track and encourage technological cost reductions. The goal of feed-in tariffs is ultimately to offer cost-based compensation to renewable energy producers, providing the price certainty and long-term contracts that help finance renewable energy investments. 

Under a feed-in tariff, eligible renewable electricity generators (which can include homeowners, business owners, farmers, as well as private investors) are paid a cost-based price for the renewable electricity they produce. This enables a diversity of technologies (wind, solar, biogas, etc.) to be developed, providing investors a reasonable return on their investments. This principle was first explained in Germany's 2000 RES Act:
“The compensation rates…have been determined by means of scientific studies, subject to the provision that the rates identified should make it possible for an installation – when managed efficiently – to be operated cost-effectively, based on the use of state-of-the-art technology and depending on the renewable energy sources naturally available in a given geographical environment.”

As a result, the tariff (or rate) may differ to enable various technologies to be profitably developed. This can include different tariffs for projects in different locations (e.g. rooftop or ground-mounted for solar PV projects), of different sizes (residential or commercial scale), and sometimes, for different geographic regions. The tariffs are typically designed to ratchet downward over time to both track, and encourage, technological change. 

In addition, FIT/Upfront Tariffs typically offer a guaranteed purchase agreement for electricity generated from renewable energy sources. These purchase agreements are generally framed within long-term (15–25 year) contracts. 

The fact that the payment levels are performance-based puts the incentive on producers to maximize the overall output and efficiency of their project. 

As of 2011, feed-in tariff policies have been enacted in over 50 countries, including in Algeria, Australia, Austria, Belgium, Brazil, Canada, China, Cyprus, the Czech Republic, Denmark, Estonia, France, Germany, Greece, Hungary, Iran, Republic of Ireland, Israel, Italy, Kenya, the Republic of Korea, Lithuania, Luxembourg, the Netherlands, Portugal, South Africa, Spain, Switzerland, Tanzania, Thailand, Turkey.

In 2008, a detailed analysis by the European Commission concluded that "well-adapted feed-in tariff regimes are generally the most efficient and effective support schemes for promoting renewable electricity". This conclusion has been supported by a number of recent analyses, including by the International Energy Agency, the European Federation for Renewable Energy, as well as by Deutsche Bank. 

[bookmark: _Toc209682640]3.3	Mechanism of FIT/Upfront Tariff 

Local grid company is obliged to buy electricity from renewable energy producer at premium price or fixed price to the guaranteed period by collecting payment from consumers. Extra cost, i.e. tariff for the renewable resources is shared among all end-users. The well-organized FIT/Upfront Tariff policy makes it possible that without government subsidy renewable industry development can be motivated and competition among green technology development in companies can be driven. Through this process unit price of energy from renewable source could reach to grid parity and encourage replacing current fossil fuel with renewable one. For these purpose the FIT/Upfront Tariff should support different type of technology and size from large scale of renewable energy plant to householders who install solar roofs, and should drive economic of scale by increasing demand and supply. But for boosting renewable energy development in developing countries, public participation will be critical because of their barriers mentioned above. 

[bookmark: _Toc209682641]3.4	FIT/Upfront Tariff Payment Structure 

There are two common payment structures; one is fixed-rate and the other is variable-rate. In case of fixed-rate structure, the total payment to the renewable energy production is independent from market price, which gives investors stable payment for guaranteed time period. In variable rate model investors can earn market rate plus premium on their energy production. This model can not only activates renewable energy project with minimum compensation level, but also relieves payers’ burden to FIT/Upfront Tariff rate.  

The conventional FIT/Upfront Tariff contact needs separate meter to track the actual total system output. The payment guarantees that renewable source’s access to the grid system and is differed from technology type, project size, quality of the resource. 

[bookmark: _Toc209682642]3.5	Renewable Energy Investment and Feed-in Tariff policy 

China announced the target that it will achieve 16% of primary energy from renewable by 2020, the development plan that includes 300 GW of hydro, 30 GW of wind power, 30 GW of biomass, 1.8 GW of photovoltaic.
 
Developing countries also try to incorporate renewable energy source in their energy system. Renewable energy does not have a competitive advantage without appropriate policy in price when compared with incumbent energy resources; however its importance cannot be ignored considering environmental issues and the future energy security of nation. 

Already 41 countries adopted FIT/Upfront Tariff policy, even if it vary from countries to countries, and this will be help them boost renewable energy development in their own territory. By guaranteeing the price up to grid parity via FIT/Upfront Tariff policy for fixed period private sectors could be able to develop technology continuously and countries could satisfy future energy demands more efficiently with its technologies. Dividing all cost to the users could dilute price appreciation to the end users. Government could vitalize the renewable industry without direct subsidy or with small amount of subsidy. As to the scheme of FIT/Upfront Tariff energy price per customers increased because the cost of energy generation from renewable source is more expensive than fossil fuel. But the increased cost is shared among end users so nowadays the cost is approximately $3 per household per month. Considering the cost it will not cause the resistance for paying gap from renewable energy source in developed countries but this increase in payment can cause serious resistance from people in developing countries. With a view of developing countries context, public involvement such as World Bank and each government is necessary for boosting renewable energy development to reduce the resistance from price appreciation. 

[bookmark: _Toc209682643]3.6	FIT/Upfront Tariff Regime in different Countries

As of today, more than 55 countries around the globe have announced FIT for solar PV power projects. In most countries the FIT is announced on basis of different applications of solar PV power like domestic (BIPV/Net Metering), commercial (IPP) and Industrial (Net Metering etc.). A brief about the FIT regime in a few countries from its announcement till to date along with cost of solar PV power plants is given below: 




	Feed-in Tariff regime in Germany

	Year of Enactment
	2004

	Tariff Rates (in US Cents/kWh)

	Type
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	Jul 2010
	Oct 2010
	2011
	2012

	Rooftop mounted
	up to 30 kW
	72.2
	68.19
	64.78
	61.54
	58.46
	53.78
	48.95
	42.58
	41.30
	35.93
	30.55

	
	between 30 kW and 100 kW
	68.27
	64.86
	61.62
	58.55
	55.62
	51.15
	46.55
	40.50
	39.29
	34.19
	29.06

	
	above 100 kW
	67.52
	64.13
	60.93
	57.88
	54.99
	49.48
	44.04
	38.31
	37.16
	32.34
	27.49

	
	above 1000 kW
	67.5
	64.13
	60.93
	57.88
	54.99
	41.25
	36.71
	31.94
	30.99
	26.96
	22.91

	Ground mounted
	contaminated grounds
	57.12
	54.25
	50.75
	47.45
	44.36
	39.93
	35.54
	32.70
	31.71
	27.59
	23.45

	
	agricultural fields
	57.12
	54.25
	50.75
	47.45
	44.36
	39.93
	35.54
	-
	-
	–
	-

	
	Other
	57.12
	54.25
	50.75
	47.45
	44.36
	39.93
	35.54
	31.28
	30.33
	26.39
	22.43

	Average EPC cost in 2004
	USD 5.50/Watt
	Current average EPC cost
	USD 2.00/Watt

	PPA duration
	20 years

	Total installed Solar PV Capacity
	25 GW
	Solar PV installed under FiT regime
	Over 20 GW

	Additional 
Comments
	The Solar PV feed-in tariff regime employed in Germany is often cited as a model success story. Feed-in tariff rates for solar PV in Germany vary depending upon the size and location of the systems. The tariff is subject to an annual degression to account for improving technology and reduction in cost of PV modules(from about USD 5.00/W in 2004 to below USD 2.00/W in 2012). The annual degression rate for new systems is as follows: 
· System size less than 100kW: degression of 9%
· System size between 100 kW and 1 MW: degression of 10%
· System size greater than 1 MW: degression of 11%
In addition, there is an automatic increase or decrease of the degression rate if the installed capacity is above or below certain values in the year before.




	Feed-in Tariff regime in Malaysia

	Year of Enactment
	2011

	

	Class/category of installation
	FIT rate (in USD cents/kWh)

	Installed capacity up to & incl. 4 kW
	38.65

	Installed capacity > 4 kW, up to & incl. 24 kW
	37.71

	Installed capacity >24 kW, up to & incl. 72 kW
	37.08

	Installed capacity >72 kW, up to & incl. 1 MW
	35.82

	Installed capacity >1 MW, up to & incl. 10 MW
	29.85

	Installed capacity >10 MW, up to & incl. 30 MW
	26.71

	

	Avg. EPC cost at the time of tariff announcement
	USD 2.5 – 3.5/kWh

	PPA duration
	21 years

	Solar PV installed capacity under FiT regime
	Over 350 (over 140 MW in total) applications for solar PV power generation have already been received since December 2011.

	Additional 
Comments
	Malaysia announced feed-in tariff for solar PV in 2011 which is similar to the model in place in Germany. The Malaysian government also opted for a size specific model ensuring long duration of tariff payment and degression. Solar PV feed-in tariff in Malaysia is granted for a period of 21 years while the annual degression rate is fixed at 8%.



	Feed-in Tariff regime in India

	Year of Enactment
	2009

	Intial Tariff 
	US cents 16 - 32/kWh
(Tariffs are regulated by state governments, with each state announcing separate tariff)

	Avg. EPC cost at the time of tariff announcement
	USD 4.50/kWh
	Current avg. EPC cost 
	USD 2.00/kWh

	PPA duration
	15 – 25 years (depending on state)

	 Total Solar PV installed capacity
	979 MW
	Solar PV installed under FiT regime
	Over 900 MW


	Additional 
Comments
	The Central Electricity Regulation Commission (CERC) of India was the agency responsible for developing the guidelines for a Solar PV tariff, however the actual tariff varies for each province/state as determined by the state government. The federal government initially offered subsidies under which about 80 MW of solar power projects were awarded a tariff of INR 17.91 (about 32 US cents). The tariff offered by state governments generally range between INR 8.9 to INR 15.5 (16 to 28 US cents).

The state of Gujarat has been the biggest promoter of Solar Energy in India amongst all other states. Gujarat offers a 25 year power purchase agreement with a tariff of INR 15.00/kWh (about 27 US cents) for the first 12 years and INR 5.00 (about 9 US cents) from year 13 to year 25. It is estimated that in the first phase of the mission about 80 developers will install 1-50 MW solar plants to generate 500 MW capacity. 

The State of Rajasthan offered a similar tariff of INR 15.32/kWH (27.5 US cents) for 25 years to investors who signed the PPA by 31 March 2011 and commissioned their projects by 31 March 2012. For all projects commissioned by 31 March 2014, the tariff being offered is INR 10.12/kWh (about 18.5 US cents). The state expects to achieve the target of 10-12 GW in the next decade with around 500 MW to be installed in the next 2-3 years.



	Feed-in Tariff regime in Thailand

	Year of Enactment
	2006

	Intial Tariff 
	US cents 34/kWh

	Current Tariff
	US cents 28.5/kWh

	Avg. EPC cost at the time of tariff announcement
	USD 4.80/kWh
	Current avg. EPC cost 
	USD 2.00/kWh

	PPA duration
	10 years

	Total Solar PV installed capacity
	115 MW
	Solar PV installed under FiT regime
	83 MW 
(1600 MW PPA signed and under development)

	Additional
Comments
	The feed-in tariff model employed in Thailand is referred to as the ‘adder program’. The adder program provides a bonus amount to investors above the utility’s average energy cost. In 2006, the average energy cost of the utility was about 2.5 Thai baht/kWh (about 7 US cents) and the bonus provided by the government for Solar PV was 8 Thai baht/kWh (about 27 US cents) hence a total feed-in tariff of 2.5+8= 10.5 baht/kWh (7+27 = 34 US cents/kWh). In 2010 the bonus was reduced to 6.5 baht/kWh (21.5 US cents).



	Feed-in Tariff regime in Uganda

	Year of Enactment
	2011

	Intial Tariff 
	US cents 36.2/kWh


	Avg. EPC cost at the time of tariff announcement
	USD 2.00/kWh

	PPA duration
	20 years

	
	2011
	2012
	2013
	2014

	Cumulative Capacity Limits
	2 MW
	3 MW
	5 MW
	7.5 MW

	Additional
Comments
	Uganda has announced a sophisticated FIT regime for renewable energy technologies that offers attractive rates for Solar PV investors. There is however a capacity cap for each year.

A tariff adjustment formula has been developed by the government of Uganda for adjustment of tariff annually to account for changes in costs and inflation every year. 

An optional phased tariff structure has also been proposed (not yet implemented), allowing a marginal increase in tariff during early years (1-7) and a marginal reduction during later years, although retaining the same overall present value. This is aimed at supporting renewable energy generators in financing investments and debt servicing. 




[bookmark: _Toc209682644]3.7	Energy Issues of Developing Countries 

Some people in rural areas in many developing countries do not have electricity, which lowers their life standard. Energy is necessary for their economic growth, and alleviation of their poverty. They depend on primitive type of energy such as wood and waste from agriculture for cooking, heating, and lighting. If they can access to modern energy sources, it will be able to improve quality of life. Considering convenience, cleanness and impact on life of electricity rural electrification is one of most important political issues in developing countries. In that sense, the developing countries such as China and India will change their renewable energy plan if there are huge financial incentives to use fossil fuel for their energy. Other developing countries may not want to keep CO2 reduction plan for reducing greenhouse gas if they have to compromise their economic growth to keep pace the plan in future. Globally we should meet two big and important criteria; global CO2 must be stabilized close to its present level to prevent catastrophic global warming, and we should help 1.5 billion people who cannot access to electricity for their basic life. Considering high cost of grid extension and low population density in rural area, electrification through grid extension in this area cannot be viable solution. However technologies for off-grid rural electrification can provide cost-effective and reliable alternatives to conventional generator sets in rural area in short-term.  

[bookmark: _Toc209682645]3.8	Effects of economic recession to renewable energy development 

Economic recession not only badly affects all industries and business, but halts private investment in renewable energy sector. As mentioned above, return from renewable energy investment takes long-term time horizon, increasing risk more than ever. Because of these issues, leading project development companies postpone their investment in renewable energy or lose incentives to prolong renewable projects in near future. Moreover recession makes bank reluctant to provide companies with capital and governments reduce tariff for the energy from renewable source. For developing countries, it is more difficult to overcome economic recession owing to their weak economic systems. 

Recession also affects to life style and overall business activities, making people more conscious about the energy consumption and decreasing energy demands for business activities such as transportation and manufacturing; as a result CO2 emission is reduce. Basically so far size of carbon emission trades have increased but price of carbon emission become more volatile. All of these slow down private investment in renewable energy development, increasing uncertainty and risk in renewable energy business.  

However, ultimately we need renewable energy source based on the fact that we cannot simply depend on fossil fuel depleted in near future and global climate issues is the most important to next generations.  



[bookmark: _Toc209682646]4.	Solar Energy Sector in Pakistan – Current Scenario

The Government of Pakistan is determined to include renewable energies in the overall energy mix of the country. Alternative Energy Development Board (AEDB), created by the Government to promote and develop RE technologies in the country. AEDB has been specifically tasked to develop renewable energy in the country for power generation through private sector. The GoP has set an ambitious target of having at least 5% of the total power generation of the country (i.e. 9700 MW) through alternative and renewable energies (AREs) including solar energy by 2030. 

Pakistan has an enormous potential of solar energy. Most parts of the country are blessed with very favourable conditions for development of solar energy for power generation. National Renewable Energy Laboratory (NREL), Golden, Colorado USA in collaboration with USAID, PMD and AEDB has carried out detailed analysis to determine solar energy potential of whole Pakistan. Based on the data available from PMD met sites and the satellite imaginary data, the NREL has developed Solar Maps of Pakistan. These are high resolution wind maps and are being developed at meso scale level. These contain assessment information that is very much useful to identify best prospective areas and screen out less promising areas, minimizing cost and time of prospecting. But the generated map does not eliminate the need for on-site measurements.

The Annual Global Horizontal Solar Radiation Map of Pakistan for PV power developed by NREL as given in Figure 1 below indicates that most parts of Pakistan are very prolific for development of solar PV power plants. The NREL study indicates that the theoretical solar energy potential for power generation in Pakistan is approximately 2.9 million megawatt.

Figure 1: Pakistan: Wind Energy Potential at 50 m Height
[image: E:\DATA 2\IY4\E Data\BACKUP (F)\Backup Folder\IY4\Solar\Solar Maps\pak-PV_GLOann.jpg]

The Government of Pakistan is looking at development of at least 500 MW solar PV power plants in the short term. AEDB has made significant progress in order to achieve this target through the integrated efforts of all the stakeholders involved in the project; the stakeholders being AEDB, Government of Sindh, NTDC / KESC, NEPRA and the Private Investors. AEDB, at its end, has done level-best to actively mobilize the stakeholders involved with the project. In this regard, AEDB has attracted national and international investors and LOIs have been issued to 7 private investors, so far, having sound financial and technical background, for development of solar power projects. 

The solar program being pursued by AEDB has attracted a huge investment in the private sector. The investors to whom LOIs are being issued have either arranged land or are looking forward to provincial governments to allocate land in appropriate areas to execute their proposed solar PV power projects.

[bookmark: _Toc209682647]4.1	Efforts being done to meet the GoP Target

AEDB is striving to give a boost to solar power generation in the country and expeditiously carrying out multidirectional activities to commence solar power projects in potential sites. The GoP intends to involve the private sector in these mega projects so as to ensure the sustainability of the solar energy sector. Through continuous promotion regarding solar energy potential and its prospects for utilization of power generation, AEDB has been able to attract and engage private national and international investors. AEDB is currently working with 7 active solar PV power projects. Government of Punjab has allocated 5,000 acres land for solar power development in Cholistan area. Private companies are being allocated required chunks of land in this area. Some companies also have acquired their own land and are developing their feasibility studies. 

At present, around 250 MW solar PV power projects are under development. Most of the project sponsors executing these projects are conducting feasibility studies and collecting site specific data and making a headway towards getting tariff from NEPRA. M/s TechAccess, M/s DACC Power Generation, M/s Buksh Energy, M/s Roshan Pakistan are the front runner companies and are at advanced stages. 

Based on international experiences of solar PV, it has been deduced that the promotion of solar PV power plants can best be ensured by announcing FIT/UPFRONT TARIFF. The normal COST PLUS Tariff mechanism is not workable for these projects owing to various certain variables which make it difficult to draw a conclusive determination. 

In order to promptly resolve the tariff related matter and to promptly develop the solar energy sector by harnessing available potential and supplement its efforts to meet energy needs of the country, GoP is looking at announcing FIT/Upfront Tariff for solar PV power projects. It is deemed that FIT/Upfront Tariff can be an effective instrument for the prompt development of solar energy sector. This has prompted AEDB to develop this mechanism and apply to NEPRA for FIT/Upfront Tariff for solar PV power projects in Pakistan. 



[bookmark: _Toc209682648]4.2	Solar Energy Economics

[bookmark: _Toc209682649]4.2.1	No Fuel Price Risk

In contrast to the uncertainties surrounding supplies of conventional fuels, and volatile prices, solar PV energy is a massive indigenous power source that is permanently available in virtually every country in the world. The price for fuel over the total lifetime of a solar PV power plant is well known: it is zero. For conventional generation technologies, the volatility of fuel price developments are a significant risk factor, with oil prices recently fluctuating between 50 and 150 USD in the course of just one year.

[bookmark: _Toc209682650]4.2.2	The Cost of Solar PV Energy

In addition, at many sites, solar power is already competitive with new-built oil-fired thermal power, and in some cases it is even cheaper. Although nothing can compete with existing, embedded conventional generation plant that has already been paid off (and was mostly constructed with significant state subsidies: governments still subsidize conventional technologies at the rate of about 250 billion USD/year).

[bookmark: _Toc209682651]4.2.3	Investment and Jobs

The year 2011 saw around €150 billion invested in solar PV worldwide. This figure also includes investment in smaller, non-utility scale solar PV and net-metering systems. The sector results in an annual employment of over 50,000 professionals and technicians altogether.[footnoteRef:2] [2:  George  Ban-Weiss  et al., “Solar Energy  Job Creation in California”, University of  California at Berkeley] 


Although these figures may appear large, they should be seen in the context of the total level of investment in the global power industry. During the 1990s, for example, annual investment in the power sector was running at some €158-186 billion each year.

Especially at times of economic uncertainty and high unemployment rates, any technology which demands a substantial level of both skilled and unskilled labour is of considerable economic importance, and likely to feature strongly in any political decision-making over different energy options.

[bookmark: _Toc209682652]4.2.4	Regional Economic Development

Regional economic development is also a key factor in economic considerations surrounding solar energy. The decentralized nature of solar PV projects and in the context of Pakistan, the availability of excellent solar resource in remote parts of the country would mean that infrastructure and economic development would trickle into parts of the country where they hadn’t earlier.
 
[bookmark: _Toc209682653]4.2.5	No Geo-Political Risk

There are no fuel costs, no geo-political risk and no supply dependence on imported fuels from politically unstable regions.

Every kilowatt/hour generated by solar PV has the potential to displace fossil fuel imports, improving both security of supply and the national balance of payments, which is not only an issue for the United States which sends more than half a trillion dollars a year out of the country to pay its oil bill. This is an even larger issue for poor countries in Africa, Asia and South America whose economies have been devastated by recent oil price hikes.

[bookmark: _Toc209682654]4.2.6	Speed of Deployment

Solar power plants can be constructed fairly quickly as compared to other technologies, both renewable and non-renewable. The construction times for solar PV projects vary from 6 months to a year for solar PV projects up to 50 MW in size.

[bookmark: _Toc209682655]4.2.7	Emissions

Solar PV emits neither greenhouse gases (GHGs) such as carbon dioxide nor any other air pollutants, and as a result does not contribute to air pollution and climate change. Within years of operation, a solar panel offsets all emissions caused by its manufacture, to run carbon free for the remainder of its 25-year life. In an increasingly carbon-constrained world, solar PV is risk-free insurance against the long-term downside of carbon intense investments.




[bookmark: _Toc209682656]5.	Current Tariff for Solar PV Power Projects – Limitations

In Pakistan, National Electric Power Regulatory Authority (NEPRA) is regulating tariff. Current practice of determining tariff for IPP based projects is most cases is ‘cost plus’ tariff. The regulator ensures covering all the costs of the IPP including debt servicing and operation and maintenance costs of the project and allows 15% return on equity to conventional power plants, 17% to renewables and small hydel and 20% for coal power plants. 

As per the NEPRA Tariff Rules, the IPPs are required to file the tariff petition to NEPRA as per the guidelines. Any IPP can file the tariff petition at any time, even during the plant operations. NEPRA has a provision of processing and determining tariff within a period of four months (which previously was six months, NEPRA has recently amended its Tariff Rules and has reduced this tariff processing time). As per current practices, after filing of tariff petitions by IPPs, NEPRA works upon it, hold public hearing, take into account comments of the public and concerned stakeholders, previous tariff determinations and makes its working. The determination also accounts for the evidences provided by the IPP in the tariff determination including EPC contracts, O&M contracts, Insurance Arrangements, Financing Commitments and all other charges provided by the IPP in its petition. Subsequently, basis on its practices and working, NEPRA determines the tariff for the IPP. If, the tariff is acceptable to IPP, it gives its consent otherwise, it has a right to file review petition.

This current practice of determining tariffs is for conventional power plants and for such projects where upfront determination of tariff is complex. However, for most of renewable energy projects, an upfront tariff scheme is usually encouraged. The current practice of determining tariff has in-build flaws likewise, (i) the duration of tariff determination is longer, no equipment supplier confirms its prices for a period as long as the tariff determination time (ii) NEPRA requires firm and signed EPC contract and all other contracts at time of filing petition, which is almost impossible without knowing what NEPRA is going to approve. Moreover, there is always a fear that NEPRA will never approve the tariff being demanded by the IPP. This creates ambiguity in tariff determination process and in most cases results in filing of re-petitions by NEPRA. Further to it, the whole process increases the project gestation period to a large extent. 



[bookmark: _Toc209682657]6.	FIT/Upfront Tariff - A proposed support mechanism for Solar power projects

FIT/Upfront Tariff is the best-known policy initiative encouraging the growth of renewable energy technologies by guaranteeing payment for the energy produced from renewable sources such as solar, wind, biomass, etc. Until now, more than 50 countries have adopted FIT/Upfront Tariff and over the last 10 years FIT/upfront tariffs have supported a significant renewable energy development; in 2008 FIT/Upfront Tariff supported 75% of global photovoltaic capacity and 45% of global wind capacity. 

[bookmark: _Toc209682658]6.1.	Justification for FIT/Upfront Tariff

Through, Pakistan has been endeavouring to achieve rapid growth in the renewable energy sector, and in this perspective has announced several policy incentives parallel to none. Despite the interest and acceptability of the wind FIT/Upfront Tariff, the fact remains that these initiatives have not been enough to stimulate significant growth in Pakistan. The challenges that are currently being faced by the sector are stated below: 

[bookmark: _Toc209682659]6.1.1	High Capital Cost Compared to Conventional Power Generation

Perhaps one of the principal reasons for the slow uptake of RE technologies is their lack of competition with conventional power generation in Pakistan.  Despite tax exemptions, procurement of RE technologies remains more expensive than their fossil fuel counterparts, resulting in a larger need for Capex investment ad bank financing that is extremely difficult during the current political and economic climate of the country. The lack of domestic manufacturing of RE technologies means that equipment must be imported as well, which drives the costs of renewable energy projects up even further.

Another significant factor for consideration is that fossil fuels such as oil are heavily subsidized and the power generated by these plants is purchased at high rates by the government. These factors play an important role in hindering the development of RE projects in Pakistan, as will be explained here.

One purpose of subsidizing fossil fuels is to protect domestic prices from volatile global market fluctuations. In doing so, however, the government inhibits the drive for businesses and citizens to adapt to changes by adopting alternative, more efficient technologies in the long-run. For example, people will not search for alternative transportation methods or look to purchase energy efficient appliances should energy prices remain constant over time. Additionally, subsidies drive the prices of fossil fuel energy down, placing the already capital intensive RE projects at a further disadvantage.

[bookmark: _Toc209682660]6.1.2	Market Barriers

As a result of the competitive disadvantage of renewable energy projects, the dominance of non-renewable power producers and significant external costs, the market penetration of renewable energy projects is small. Limited market penetration can also be attributed to limited marketing (for example, through promotional campaigns) and a lack of previously successful business models. 

[bookmark: _Toc209682661]6.1.3	Financial Barriers

Another important challenge is that there is a lack of adequate financing for renewable energy projects in Pakistan. This difficulty stems from a lack of awareness regarding RE and the bankability of the resource assessment (solar irradiation for example). As a result there is general a perception that investment in RE is of a much higher financial risk profile. Additionally, the relatively higher capital cost of RE technologies discourages financers. 

[bookmark: _Toc209682662]6.1.4	Poor Infrastructure and Complexities for Power Evacuation

Another key factor hindering the development of RE projects is a lack of supporting infrastructure. There are currently few transmission and distribution lines in rural areas where load demand is low and dispersed. The cost of extending high-voltage transmission lines to these areas is prohibitively high and uneconomical given the low and dispersed load demands. To illustrate, constructing an 11 kV, 132 kV and 220 kV line costs approximately 0.2 million, 3 million and 5 to 7.5 million rupees/km, respectively. The unstable nature of the electricity grid in Pakistan also presents challenges during power off-take from RE projects. Another infrastructure challenge is that RE projects are generally decentralized in nature, whereas Pakistan’s current electric power system has been designed to support the needs of centralized systems. The infrastructure requirements of decentralized means of energy production differ from those of centralized energy systems and therefore, the existing system must be adapted to support RE more efficiently and effectively.

Market-support infrastructure is also required. Market-support infrastructure refers to networks of dealers and manufacturers, after-sale services and support technologies. Such infrastructure will result in market growth, increased sustainability and lower renewable energy project costs. 

Similarly for smaller RE projects that will be connected to the 11-kVA grid (DISCO grid), there is an added complication of load-shedding resulting in uncertainty of power evacuation from small power projects. Developing a dedicated line to take the power produced from the project can alleviate this difficulty.

[bookmark: _Toc209682663]6.1.5	Institutional Barriers

Pakistan has a history of poor coordination and cooperation between governmental agencies. No governmental body was responsible for the planning and development of renewable energy policies in Pakistan prior to the founding of AEDB. Prior to PCRET, there were a number of disparate governmental organizations with uncoordinated and limited objectives (including NIST and PCAT, which were merged to form PCRET as a result of their inability to cooperate). A lack of coordination and cooperation between government agencies, institutions, ministries and stakeholders continues today. 

Technology access is also limited. There is no notable manufacturing industry for WEPs in Pakistan today. As a result, technologies must be imported at a higher cost and there is a lack of domestic technical knowledge regarding these products. Furthermore, maintenance facilities for these technologies are inadequate, leading to low operational reliability and customer confidence. R&D activities in renewable energy are very limited as well. The lack of an overall technically supportive environment inhibits WEP development.

[bookmark: _Toc209682664]6.1.6	Lack of Capacity & Training

A skilled workforce is also required for the successful deployment and development of renewable energy projects. At present, there is lack of both trained personnel and training facilities for the installation, operation, and maintenance of RE projects. Skilled individuals from a wide range of academic disciplines are also required for R&D activities. Without an adequate indigenous skilled and semi-skilled workforce, a sustainable wind energy industry in Pakistan is difficult to achieve.



[bookmark: _Toc209682665]7.	Principles and General Structure of FIT/Upfront Tariff

The GoP deems that the success of FIT//Upfront tariff can only be ensured if the number announced would be more lucrative, having more margin to make profit and makes the business sense out of it. While establishing the principle for FIT/Upfront tariff, it is intended that the number announced should be lucrative enough that should attract the private sector, maintain its confidence and let him comfortably decide for investment in the country. 

[bookmark: _Toc209682666]7.1	Basics of FIT/Upfront Tariff 

The FIT/Upfront tariff given in this document has been developed on cost plus basis, which is the general practice of determining tariff of Authority. The costs for developing the FIT/Upfront Tariff are taken from the recent tariff determinations for the FIT/Upfront Tariff announced for wind power. Some costs are escalated depending upon the market inflation and other corresponding factors. The assumptions for determining the FIT/Upfront Tariff are given in the chapter 8 of this document. 

Based on the discounted at 10 percent over the tariff control period, the principle defined herein and the assumptions given in the next chapter, AEDB has proposed FIT/Upfront tariff of US 23.2934 cents per kilowatt hour of electricity delivered by the eligible facility at the interconnection point on LIBOR based financing. The feature of the tariff is that it does not require any openers, true ups or other variations as in case of the tariffs being awarded by Authority in its general practices. This would be a single figure announced once for the whole solar PV sector for the tariff review period. The tariff review period i.e. the period for which the FIT/Upfront tariff would remain effective would long for three years, after the expiry of which Authority will announce the new FIT/Upfront tariff depending upon market situation, power requirements and policies and targets of the GoP. Authority will review the FIT/Upfront number after the end of the tariff control period. During the tariff control period, the tariff figure would only be revised for indexations and escalations as per mechanism defined in the chapter 11 of this document. 

Model takes into account following assumptions, which may be verified by NEPRA: 

· The useful life of the project is taken as 25 years, which would also be the length of the contract for the electricity produced
· The construction period of the project after Financial Close would be a maximum of 09 months. 
· There will be no adjustments or true ups in the tariff at Commercial Operation Date
· IPPs are exempted from all taxes and duties; exemptions are also given from taxation of profit and gains derived from electric power generation under Energy Purchase Agreement. 
· IPPs will be given guaranteed grid access
· Immediate land allocation for the projects
· The upfront tariff will be based on the cost of generation

In addition to the assumptions set out above, NEPRA may consider including following principals while announcing the FIT/Upfront Tariff:

· The proposed upfront tariff is intended for the first 500 MW solar PV power projects only;
· The projects under the FiT/Upfront Tariff will have to be developed under the Build Own & operate (BOO) basis
· In addition to the requirement laid out in the immediately preceding sentence, only those projects that would accept FIT/Upfront Tariff within one and half year of its announcement and are expected to achieve financial close within two and half years of announcing of this FIT/Upfront Tariff will be entitled to opt for the upfront tariff;
· The upfront tariff will be re-evaluated at the earlier of (1) achievement of financial close by 500 MW of projects, or (2) lapsing of two and half years of FIT/UPFRONT TARIFF announcement; and
· Solar PV IPPs that are issued a letter of intent after the date of issuance of the upfront tariff notification by NEPRA (the “New Projects”) may not be allowed to opt for cost-plus tariff. NEPRA may stipulate this condition while announcing the FIT/Upfront Tariff.
· NEPRA may announce (1) Section 9 “Payments” and (2) Schedule 1 of the EPA.  
· The projects be allowed compensation for power generated prior to achievement of COD; by permitting the projects to sell and generated power invoice the power purchaser based on the actual energy delivered to the grid at the same FIT/Upfront tariff rate. 
· The FIT/Upfront tariff announced by the Authority will be subject to Indexations and Escalations. 
· The projects be allowed Indexations and Escalations during construction period of the project. 

[bookmark: _Toc209682667]7.2	Eligible facility for FIT/ Upfront Tariff

A generation facility that would meet following requirements will be eligible for award of FIT/Upfront Tariff: 

(i) the electricity will be generated utilizing solar PV as the sole renewable energy resource;

(ii) the generation facility will be interconnected to the distribution facilities of a distribution company or the transmission facilities of the national grid company;

(iii) the minimum installed capacity of the generation facility is 1 MW, provided, the Authority may allow a deviation of up to ten percent;

(iv) the maximum installed capacity of the generation facility is 100 MW, provided, the Authority may allow a deviation up to ten percent. 

(v) the project comprising the generation facility is undertaken on build-own-operate (BOO) basis;

(vi) the eligible company qualifies for grant of a generation license under the Act, provided, the application of these rules shall not be denied if the eligible company has not applied for the generation license before or at the time of the application for a FIT/Upfront tariff order under these rules;

(vii) the site for the generation facility has been acquired. Site/ Land being the most critical subject, it is therefore recommended that provincial government(s) may allocate land for all such solar PV IPPs wishing to install power projects under this scheme; and

(viii) letters of commitment for debt and equity financing for the project have been obtained by the eligible company.

Authority shall not deny the FIT/Upfront tariff to an eligible company for the sole reason of its owning or operating multiple eligible facilities as distinct projects; provided, each distinct project shall be treated separately for the purposes of these rules.

Eligible companies that are currently holding valid letters of intent (LoIs) issued by AEDB on the date of announcement of FIT/Upfront Tariff may opt for feed-in-tariff if they have not already been awarded a tariff by the Authority. Once, the eligible company holding LoI accepts the FIT/Upfront Tariff, it shall not be allowed to opt for cost plus tariff under the National Electric Power Regulatory Authority (Tariff Standards & Procedures) Rules, 1998.

An eligible company is obligated to accept feed-in tariff in lieu of cost based tariffs under the National Electric Power Regulatory Authority (Tariff Standards & Procedures) Rules, 1998.  


[bookmark: _Toc209682668]7.3 	Feed-in tariff / Upfront Tariff

FIT/Upfront Tariff is net of any duties, taxes, cesses or other levies payable by the eligible company in relation to its separate business of generation and sale of electricity. The Authority will announce the FIT/Upfront Tariff in pursuant to NEPRA Feed-in Tariff Regulations, 2011. The Authority will allow indexations and escalations of components of the tariff table in the manner stated in Chapter 11 of this document. The Authority will allow the indexations and escalations during the construction period of the project as well.

The FIT/Upfront Tariff is proposed to be announced for 500 MW capacity for a period of three years which is the tariff review period. The Authority can revise the feed-in-tariff no later than the expiry of the then prevailing year of the tariff review period keeping in view the market conditions, indications that if the target set forth by the GoP is going to accomplish or not and if the GoP choose to enhancing the capacity limit. The revised FIT/Upfront tariff will become effective for the succeeding year of the tariff review period, provided, the Authority shall not revise downward a feed-in-tariff order in effect without the consent of the eligible company concerned.

[bookmark: _Toc209682669]7.4	Effectiveness of FIT/ Upfront Tariff

Unless, a relaxation has been awarded or an extension being given by the AEDB/Authority to the IPP on such terms as deemed appropriate, the FIT/Upfront Tariff may become void on the earlier to occur of the following events:

(i) if a generation license is declined to the eligible company;

(ii) if financial close for the project is not achieved within twelve (12) months of award of FIT/Upfront Tariff;

(iii) the generation facility does not achieve COD within twenty four (24) months of award of FIT/Upfront Tariff. 

The extension to an IPP may not be given unless the delay in achieving the respective milestones was attributable to circumstances beyond the control of the IPP. 

[bookmark: _Toc209682670]7.5	Energy Purchase Agreement

The GoP is obliged to prepare a standardized Energy Purchase Agreement (EPA) and make it available to IPPs within one month of announcement of the FIT/Upfront Tariff. The EPA shall contain all the pertinent clauses for sale-purchase of electricity and should be acceptable to the IPPs, Lenders and Power Purchaser. 

[bookmark: _Toc209682671]7.6	Land for Power Purchase coming under this Scheme

Government of Pakistan is obliged to allocate land to all IPPs opting for the FIT/Upfront tariff. All the provincial governments and AJK are required to allocate suitable piece of land to all IPPs in the solar potential area for setting up of solar PV power project as and when they will receive a request from the IPP. The IPP will be required to provide the provincial governments evidence that it has been issued and it holds a valid LoI. 

[bookmark: _Toc209682672]7.7	Interconnection

The distribution companies or the national grid company, or a combination thereof, is obligated:

(a) to provide interconnection to the eligible facility at the voltage level and on terms including the point of interconnection, attribution of cost and responsibility as may be specified by the Authority generally or in the feed-in-tariff order specifically, and in default of specification by the Authority, on terms set forth in the grid code or the energy purchase agreement;

i. to purchase all electricity generated by the eligible facility; the purchasing of electricity shall be carried out by the central power purchasing agency in case of national grid company.


(b) to compensate the eligible company at the FIT/Upfront Tariff rate for any electricity not generated due to reasons attributable to the distribution company or the national grid company. 

2)	Notwithstanding anything contained in the energy purchase agreement, an eligible company holding a feed-in tariff order may seek intervention of the Authority to order appropriate interconnection terms and the decision of the Authority in this behalf shall be final and binding.

[bookmark: _Toc209682673]7.8	Overriding effect:

Once NEPRA will announce the FIT/Upfront Tariff, other venues for tariff determinations likewise cost plus determination will be closed for those IPPs having fresh LoIs issued pursuant under this scheme. NEPRA will not accept request of the IPP for change in tariff figures for any reason. Moreover, NEPRA will not make project specific changes/announcements in the tariff numbers. The change in numbers will only be global / applicable to all and will be done on following basis:
i. Indexation and escalations on the tariff; NEPRA will revise the number to include the effect of indexations and escalations and will announce on quarterly basis. 
ii. The tariff appears to be un-attractive for the IPPs and it would not be able to attract enough IPPs to meet the capacity targets; NEPRA will carry out annual review of the industry and will determine if tariff number is required to be revised. While revising the tariff number, NEPRA may consider the market mechanisms, the investment scenarios, the law and order situations, market and invest risks, barriers and all other pertinent factors that would have been stopping the IPPs to come and invest. NEPRA must ensure while announcing the tariff number that it would be attractive enough for the private sector investment.
iii. The GoP intends to enhance the capacity and likes to have quick investments in the sector; NEPRA may review the tariff after the end of tariff review period of three years or at times if GoP revises its target upwards.  




[bookmark: _Toc209682674]8.	Assumptions of Proposed FIT / Upfront Tariff and Key Features

[bookmark: _Toc209682675]8.1	Financing Assumptions

[bookmark: _Toc174639061]Debt Assumptions

Debt						75% of Total Project cost

LIBOR
Based Rate (6 - month LIBOR)			0.75%
Spread						4.60%
All-in Interest Rate					5.35%
[bookmark: _Toc174639062]
Equity Assumptions

Equity						25% of Total Project cost
Internal Rate of Return on Equity			17%
[bookmark: _Toc174639063]
Energy Production

Annual Energy Production Estimate	(Per MW)	1,489,200 kWh per annum
Capacity Factor					17%
[bookmark: _Toc174639064]
Economic Assumptions

PKR / USD						95.00
US CPI (Urban Consumers) 				228.62 (for June 2012)
Pakistan WPI (Manufacturers)			169.99 (for June 2012)
[bookmark: _Toc174639065]
CAPEX Cost Break-up for FIT / Upfront Tariff

Table 2: CAPEX Structure
	Cost Head
	Amount (in USD) 

	EPC (per MW)
	2,000,000

	LC Confirmation
	24,000 

	Provincial Infrastructure Development 
	14,400 

	Sub-total EPC
	2,038,400

	Non-EPC Cost
	150,000 

	Project Development Cost
	60,000 

	Insurance
	27,518 

	Financial Charges
	62,788 

	IDC
	53,234

	Grand Total
	2,391,941



	

Source of Funding[footnoteRef:3] [3:  Debt: Equity break-up has been determined based on Total Project Cost excluding ROE-DC; the amount of ROE-DC has only been used for determining the ROE component of the tariff] 


	Debt (75%)
	USD 1,793,955 
(PKR 170,425,725)

	Equity (25%)
	USD 597,985
(PKR 56,808,575)

	Equity + ROE DC
	USD 674,228
(PKR 64,051,660)



OPEX Cost Break-up

Table 3: OPEX Structure (per MW)
	Cost Head
	 Amount (in USD) 

	Fixed O&M
	35,879 

	Insurance
	27,000

	 Total 
	 62,879 



[bookmark: _Toc209682676]8.2	Return on Equity

It is proposed that the solar PV power project investors be allowed a return of 17% (net of withholding tax), in line with recent determinations of NEPRA for wind power projects.

As the projects will be developed on Build-Own-Operate (BOO) basis, the ROE component of the tariff is to be calculated in a manner so as to ensure that the investors obtain an Internal Rate of Return (IRR) of 17% (net of withholding tax). This is so proposed owing to fact that under the FIT/Upfront Tariff scheme, 


The proposal set forth in the immediately preceding paragraph is based on the framework laid down under the RE Policy; extract of the relevant section is reproduced below for ready reference  (page # 35):

Quote 

Tariff should be determined allowing reasonable Internal Rate of Return (IRR) on equity investment…

Unquote

It is pertinent to highlight that where the RE Policy sets out that an IRR based return be assured to solar PV power project investors developing projects on BOO basis, investors developing projects on Build-Own-Operate-Transfer (BOOT) basis are permitted to claim (in addition to their IRR based returns) equity redemption upon completion of the debt repayment tenor; extract of the relevant section is reproduced below for ready reference (page # 35-36):

Quote 

· For BOOT projects, the investor’s equity will be allowed to be redeemed after completion of debt servicing. The redemption in equity will be in equal instalments from the time debt servicing has been completed till the end of the concession period. The effect of exchange rate variations will be compensated for in determining equity redemption. The projects will be transferred to the GoP at the end of concession period at a notional cost of Rs 1.
· For BOO projects, there will be no redemption of equity.

Unquote

Based on the guidelines set forth under the RE Policy, the purpose of which is to attract investment in the solar PV sector, a return sufficient to ensure an IRR of 17% (net of withholding tax) needs to be ensured to solar PV power project developers.
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[bookmark: _Toc209682677]9.	Basis of Cost Estimates


Since there is no precedent of approved solar PV feed-in tariff in Pakistan the CAPEX and OPEX the cost estimates are determined based on the global averages of CAPEX and O&M costs for solar PV power projects, estimates obtained from various EPC contractors present during the Clean Power Asia, Conference and Exhibition, 2012 (Bali, Indonesia) and also the estimates being quoted by local investors that have submitted the project feasibility studies for upcoming solar PV projects in Pakistan.
[bookmark: _Toc209682678]9.1	Detailed basis for CAPEX

Table 4: Details for Basis of CAPEX
	Cost Head
	Amount
(in USD)
	Basis

	EPC (per MW)
	2,000,000 
	· Based on average global value, estimates provided by EPC contractors and information provided by local solar PV investors


	LC Confirmation
	24,000 
	· Requirement levied by every supplier due to Pakistan’s credit rating, security and law and order situation

· Determined at a rate of 1.5% of value of imported goods (imported goods constitute 80% of the EPC Price)


	PIDS
	14,400 
	· Charged at 0.85% of value of imported goods (imported goods constitute 80% of the EPC Price)

PLUS

· One paisa per km from port of arrival
· On a lump sum basis this comes to around 0.90% of the value of imported goods


	Sub-total EPC
	2,038,400
	

	Non-EPC Cost
	150,000 
	· Estimated using global average values and numbers quoted by local investors

	Project Development Cost
	60,000 
	· Estimated using global average values and numbers quoted by local investors

	Insurance
	27,518 
	· Determined at 1.35% of the EPC Cost (as per NEPRA standards)


	IDC
	53,234 
	· Determined assuming a total construction period of eighteen (9) months


	Financial Charges
	62,788 
	· Determined as 3.5% of the total debt (80% of project cost)

Slighter higher than the 3% standard allowed by NEPRA as the cost associated with arrangement of debt through foreign sources is higher (foreign advisors plus their travel and other out-of-pocket expenses)

	Total (excluding ROE-DC)
	2,391,941
	

	Return on Equity 
(During Construction)
	76,243
	· As per the RE Policy 2006, the investor is allowed IRR from the construction start date, extract of the relevant section is reproduced below for ready reference  (page # 35):

Quote

IRR be calculated over the life of the Implementation Agreement (IA), starting from the date of construction start (i.e., start of payments to contractors).

Unquote

· NEPRA has, in the past, allowed return on equity during construction period at the time of true up based on the drawdown of equity during the construction period.

· As the investors opting for upfront tariff will not be allowed any true-up at the time of achievement of commercial operations, the estimated return on equity (during construction) that would accrue to a solar PV power projects considering a total construction period of nine (09) months has been included as part of the total project cost.

· It is necessary to include this as a component in the calculation of upfront tariff in order to ensure that the investors are allowed return in line with the RE Policy 2006

· Please Note: This is a notional amount and has not been funded through Debt: Equity (75:25); but has only been included to ensure that the investors obtain a truly reflective return on their investment.

	Total (including ROE-DC)
	2,468,184
	



[bookmark: _Toc209682679]9.2	Detailed basis for OPEX

Table 5: Details for Basis of OPEX
	Cost Head
	Amount (in USD)
	Basis

	Fixed O&M
	35,879 
	· Based on estimates provided by solar PV project developers and local investors
· 1.5% of the total project cost

	Insurance
	27,000 
	· Determined at 1.35% of the EPC Cost (as per NEPRA standards)

	 Total 
	62,879
	


[bookmark: _Toc209682680]
10.	Tariff Table (excluding customs duty, sindh sales tax and all other taxes except withholding tax)[footnoteRef:4] [4:  It has been assumed that Federal Board of Revenue (FBR) will provide clarification that solar PV power projects that have entered into an Implementation Agreement will not be subject to payment of Customs Duty on imported goods and equipment. ] 

Table 6: Tariff Table for FIT/Upfront 
	Years
	O&M
(including Insurance)
(Rs. / kWh)
	 ROE and 
Principal Repayment of Debt
(Rs. / kWh)
	 Interest
(Rs. / kWh)
	 Tariff 
(Rs. / kWh) 
	 Tariff 
(USc. / kWh)

	1
	 4.0112 
	 16.9696 
	 5.9459 
	 26.9268 
	 28.3440 

	2
	 4.0112 
	 17.4557 
	 5.4598 
	 26.9268 
	 28.3440 

	3
	 4.0112 
	 17.9684 
	 4.9472 
	 26.9268 
	 28.3440 

	4
	 4.0112 
	 18.5090 
	 4.4066 
	 26.9268 
	 28.3440 

	5
	 4.0112 
	 19.0791 
	 3.8364 
	 26.9268 
	 28.3440 

	6
	 4.0112 
	 19.6804 
	 3.2352 
	 26.9268 
	 28.3440 

	7
	 4.0112 
	 20.3144 
	 2.6011 
	 26.9268 
	 28.3440 

	8
	 4.0112 
	 20.9831 
	 1.9325 
	 26.9268 
	 28.3440 

	9
	 4.0112 
	 21.6883 
	 1.2273 
	 26.9268 
	 28.3440 

	10
	 4.0112 
	 22.4319 
	 0.4836 
	 26.9268 
	 28.3440 

	11
	 4.0112 
	 8.0639 
	 -   
	 12.0751 
	 12.7106 

	12
	 4.0112 
	 8.0639 
	 -   
	 12.0751 
	 12.7106 

	13
	 4.0112 
	 8.0639 
	 -   
	 12.0751 
	 12.7106 

	14
	 4.0112 
	 8.0639 
	 -   
	 12.0751 
	 12.7106 

	15
	 4.0112 
	 8.0639 
	 -   
	 12.0751 
	 12.7106 

	16
	 4.0112 
	 8.0639 
	 -   
	 12.0751 
	 12.7106 

	17
	 4.0112 
	 8.0639 
	 -   
	 12.0751 
	 12.7106 

	18
	 4.0112 
	 8.0639 
	 -   
	 12.0751 
	 12.7106 

	19
	 4.0112 
	 8.0639 
	 -   
	 12.0751 
	 12.7106 

	20
	 4.0112 
	 8.0639 
	 -   
	 12.0751 
	 12.7106 

	21
	 4.0112 
	 8.0639 
	 -   
	 12.0751 
	 12.7106 

	22
	 4.0112 
	 8.0639 
	 -   
	 12.0751 
	 12.7106 

	23
	 4.0112 
	 8.0639 
	 -   
	 12.0751 
	 12.7106 

	24
	 4.0112 
	 8.0639 
	 -   
	 12.0751 
	 12.7106 

	25
	 4.0112 
	 8.0639 
	 -   
	 12.0751 
	 12.7106 

	Levelized
	 22.1287 
	 23.2934 
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[bookmark: _Toc209682681]11.	Indexations and Escalations

The following indexations and escalations are proposed for the upfront tariff: 

Table 7: Indexation and Escalation Matrix for the tariff components
	Tariff Component
	Indexation & Escalation 

	O&M (including insurance)
	PKR / US Dollar & US CPI

	ROE and Principal Repayment of Debt
	PKR / US Dollar

	Interest
	PKR / US Dollar & LIBOR



The aforementioned indexations and escalations are to be applied to the FIT/Upfront tariff on quarterly basis.

The eligible companies opting for FIT/Upfront Tariff will be awarded tariff number that would be applicable to it at time of approval of its application. The number will be calculated after incorporating the impact of indexations and escalations on the tariff number that Authority will announce under current scheme. The tariff number once approved will be applicable to the project for its full operational life / life of the EPA subject to indexations and escalations allowed as above. The authority will apply the indexations and escalations to the FIT/Upfront tariff and will announce the revised FIT/Upfront tariff on quarterly basis. The eligible companies will also be given coverage against the indexations and escalations during the construction period of the project. 



[bookmark: _Toc209682682]12.	Announcement for Public Hearing 

It is requested that only the information provided on the following page be disclosed as part of the announcement for public hearing by NEPRA.

[bookmark: _Toc209682683]12.1	Justification

Globally, the FIT/Upfront Tariff is announced as a single number. The bases of calculations are usually not announced to make the private sector its own calculations and develop their own business models to make their projects viable within the announced FIT/UPFRONT TARIFF/Upfront tariff number. Same practice is proposed to adopt in current scheme. 

[bookmark: _Toc209682684]12.2	Apprehensions in publically disclosing the whole petition

If NEPRA will publically disclose the whole petition, then there will be a series of debates started on the assumptions made in this document. Everybody will start criticizing and this will hamper success of the whole scheme. The developers will seek higher numbers and will try to dictate and include their own assumptions; everybody will be looking at it on its own perspective and this will remain open ended. 
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Table 8: Tariff Table to be Publically Announced
	Years
	O&M
(including Insurance)
(Rs. / kWh)
	ROE and 
Principal Repayment of Debt
(Rs. / kWh)
	Interest
(Rs. / kWh)
	Tariff 
(Rs. / kWh) 
	Tariff 
(USc. / kWh)

	1
	1
	 4.0112 
	 16.9696 
	 5.9459 
	 26.9268 

	2
	2
	 4.0112 
	 17.4557 
	 5.4598 
	 26.9268 

	3
	3
	 4.0112 
	 17.9684 
	 4.9472 
	 26.9268 

	4
	4
	 4.0112 
	 18.5090 
	 4.4066 
	 26.9268 

	5
	5
	 4.0112 
	 19.0791 
	 3.8364 
	 26.9268 

	6
	6
	 4.0112 
	 19.6804 
	 3.2352 
	 26.9268 

	7
	7
	 4.0112 
	 20.3144 
	 2.6011 
	 26.9268 

	8
	8
	 4.0112 
	 20.9831 
	 1.9325 
	 26.9268 

	9
	9
	 4.0112 
	 21.6883 
	 1.2273 
	 26.9268 

	10
	10
	 4.0112 
	 22.4319 
	 0.4836 
	 26.9268 

	11
	11
	 4.0112 
	 8.0639 
	 -   
	 12.0751 

	12
	12
	 4.0112 
	 8.0639 
	 -   
	 12.0751 

	13
	13
	 4.0112 
	 8.0639 
	 -   
	 12.0751 

	14
	14
	 4.0112 
	 8.0639 
	 -   
	 12.0751 

	15
	15
	 4.0112 
	 8.0639 
	 -   
	 12.0751 

	16
	16
	 4.0112 
	 8.0639 
	 -   
	 12.0751 

	17
	17
	 4.0112 
	 8.0639 
	 -   
	 12.0751 

	18
	18
	 4.0112 
	 8.0639 
	 -   
	 12.0751 

	19
	19
	 4.0112 
	 8.0639 
	 -   
	 12.0751 

	20
	20
	 4.0112 
	 8.0639 
	 -   
	 12.0751 

	21
	21
	 4.0112 
	 8.0639 
	 -   
	 12.0751 

	22
	22
	 4.0112 
	 8.0639 
	 -   
	 12.0751 

	23
	23
	 4.0112 
	 8.0639 
	 -   
	 12.0751 

	24
	24
	 4.0112 
	 8.0639 
	 -   
	 12.0751 

	25
	25
	 4.0112 
	 8.0639 
	 -   
	 12.0751 

	Indexations & Escalations[footnoteRef:5] [5:  Indexations and escalations are to be applied on quarterly basis] 

	PKR / US$ & US CPI
	PKR / US$
	PKR / US$ & LIBOR
	
	

	Levellized
	 22.1287 
	 23.2934 
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