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1.
Project Summary

a) Project Summary

The proposed IBRD/GEF intervention (Project) meshes with India’s National Electricity Policy, and would contribute to achievement of outcomes through a programmatic reduction of barriers now inhibiting energy efficient Renovation & Modernization
 of coal fired generation plants in the country.    
Past experience with R&M of coal generation in India indicates several barriers that inhibit R&M investments including: prevailing energy shortages making plant outage for R&M difficult; lack of regulatory incentives; poor financial condition of the state power sector; lack of energy efficiency orientation in the Indian power sector;  poor O&M and R&M design capacity of personnel at the state generation plants; lack of availability of long term financing for R&M investments, and inadequate policy thrust.  In addition, the primary criteria for R&M project design for the past and planned R&M (Traditional R&M) have been PLF enhancement and life extension; any energy efficiency improvement (SHR and other parameters) achieved have been incidental.  As expected, R&M projects have shown insignificant improvement in energy efficiency parameters.  Incorporating energy efficiency among the primary design criteria would involve higher capital cost and should lead to improved energy efficiency parameters, but such energy efficient R&M (EE R&M) approaches have not been demonstrated in the Indian context and, hence, remain uncertain.    The EE R&M activities go beyond restoring plants to their original operating capacity, and include replacing some equipment and systems with uprated replacements operating at higher outputs with low required fuel inputs
	Barrier 
	Measures contemplated

	Energy Shortages during outages
	(1) To address supply risk the GoI has indicated willingness to consider short-term allocations from the 15% of total central sector generation which is unallocated. (2) The project will aim to reduce the plant outage to the minimum possible by improvements in planning and design; (3) To address price risk the project team would explore options such as long-term financing to enable higher incremental supply costs to be annuitized over a period of time to minimize tariff impact to consumers.

	Regulatory issues.
	The National Tariff Policy announced this year provides for a framework for introducing regulatory incentives for R&M projects.  To ensure timely implementation of the Policy at the state level and to incentivize energy efficiency in state regulation the Bank team will work closely with the State Electricity Regulatory Commissions to implement the National Policy through (a) a best practice study on regulatory treatment to be used for engagement with state regulators; (b) capacity building support on regulatory aspects for generators as well as regulatory staff; (c) workshops to disseminate findings of regulatory study.  

	General financial distress of state power sector.
	The project does not directly address the financial distress in the power sector, which is rooted in the distribution sector losses.  However, each sub-project proposed for financing will be subject to financial and economic appraisal wherein eligible projects will have to demonstrate adequate financial viability including future O&M budgets. With efficiency increases resulting from EE R&M and a part of the resulting benefits being passed to the generation utilities, the financial health of these utilities would be strengthened. 

	Lack of energy efficiency orientation.
	The project will require measurement of energy efficiency performance; incorporation of energy efficiency as a primary criterion for R&M project design; work with the Central Electricity Authority to incorporate energy efficiency parameters in the regular reporting requirements of all generators; 

	Poor O&M practices and management capacity 
	The Partnership for Excellence addresses this by requiring poor performing generators to work with NTPC (and other strong generators) to improve their O&M practices before design of R&M project and sanction of financing.  Training on O&M practices as required will be provided under the Project with TA resources.  In addition the M&E system to be put in place by this project will improve accountability.

	Lack of long-term financing for R&M
	Long-term financing under the proposed project is ensured for the eligible state generators.  The Bank has also held discussions with the Power Finance Corporation (PFC), the nodal financing agency for the power sector in India, on this issue. The outcome of this project will be watched closely and if long-term financing should be a key requirement the same will be made available by PFC.

	Policy barrier to energy efficiency
	While the National Electricity and Tariff Policies issued this year provide a framework for encouraging R&M investments, this Project will leverage these by working closely with states for timely and satisfactory implementation. 


The Project will include two components: 
(1) Technical assistance ($7.5 million) to support a comprehensive barrier reduction approach for development of EE R&M projects at the state level in India, in addition to preparation activities for component 2.  Activities will include preparation of policy studies on best practice technical and regulatory approaches to EE R&M; workshops for consultation with stakeholders and dissemination of results of policy studies as well as demonstration projects financed under component 2; financing of energy audits and project design and supervision as required; development of monitoring and evaluation (M&E) systems; dissemination of comprehensive barrier reduction approaches in states where EE R&M investments are financed under component 2.

(2) A financing window ($37.9 million of GEF grants with $117.7 million of IBRD) to directly implement about four sub-projects representing 640MW of installed capacity.  This component would demonstrate (i) the efficacy of EE R&M which has a higher capital cost compared to traditional R&M approaches but also higher energy efficiency.  EE R&M activities go beyond restoring plants to their original operating capacity (traditional R&M), and include replacing some equipment and systems in order to provide higher power output with lower specific fuel input.;  (ii) a barrier reduction framework developed working closely with key stakeholders at the state level.    GEF grants in combination with IBRD financing will be provided to state governments/generators interested in working with the Bank on the demonstration projects.  This financing would be contingent on the plant owners adopting an enhanced environmental and energy efficiency orientation by (i) performing an energy audit and baseline performance assessment of the plant, (ii) designing and implementing R&M projects with energy efficiency as a primary criterion – along with capacity enhancement and life-extension; (iii) meeting Bank safeguard requirements; (iv) implementing a satisfactory M&E system and approach.  The quantum of GEF grants will be set approximately at the level corresponding to the incremental cost of adopting EE R&M schemes vis-à-vis the business as usual schemes currently adopted in order to incetivize demand for the Project.    

b) Key indicators, assumptions, and risks (from Logframe) 
There will be two groups of monitoring indicators.  The first will monitor thermal plant performance relative to pre-R&M operations.  The second will measure greenhouse gas mitigation, including quantified reductions in coal consumption and CO2 emissions.  In addition indicators are proposed for both component 1 and 2.  All of the above are detailed in Annex B.
The following risk matrix captures various risks and assigns a rating to each.  

	Risk
	Mitigation

	Poor financial condition of state power sector hinders generation performance after project implementation (high)
	Detailed financial appraisal of the generator to ensure financial viability of investments will be carried out.  Commitment of the regulator to ensure financial viability and commitment of the state government to ensure timely payments to generators will be ensured before sanction of funding.

	Initial efficiency gains are made but are not sustained (substantial)
	Attention to improved operating practices as a prerequisite to financing support - only generators who have adopted improved O&M practices under the first phase of the partnership for excellence will be eligible for financing;  Capacity building activities will focus heavily on O&M and management practices, with input from NTPC.strong M&E approach will be important;  Another thrust will be to explore possibilities for PPP structures for poorly performing plants that nonetheless have rehab prospects.  regulatory incentives to continued performance to be built in by allowing part of the gains to be retained by the generator in discussion with the state regulator; 

	Efficiency gains depend on good quality coal supply but the Indian coal sector is unable to deliver coal to the required specifications (substantial)
	While the project does not intend to address the coal sector directly the energy efficiency orientation it institutionalizes will generate a user side demand for coal sector reforms. TA funds proposed to be used for energy audits and M&E systems will be used to this end and options for improving quality and quantity assessment of coal supply will be assessed and appropriately institutionalized. Engagement with coal authorities, through AAA and other mechanisms, is likely to be needed as a follow on.  Options of importing coal  ensure quality will be explored. 

	Efficiency gains are made but plants fail to achieve emission standards in terms of particulates and other parameters(high)
	This risk would not impact Project Objectives directly but would impact our safeguards framework.  Engagement with Pollution Control Boards to ensure that emission reduction targets are realistic and that plants can be in full compliance as quickly as possible post-rehab is envisaged.  In order to minimize it emissions / airshed modeling studies will be conducted as part of the Environmental Assessment.



	Post R&M the national regulatory standards are further tightened (modest)
	Relevant national and state authorities will be identified during project preparation and included as counterparts for TA capacity building programs.  These entities will be consulted all along during project preparation.

	Insufficient flow of sub-projects (modest)
	Early pipeline already available; Solid pipeline to be available after due diligence during preparation and appraisal;

	Poor efficiency gains (modest)
	Attention to project design work and obtaining performance guarantee from contractors undertaking R&M; Good baseline due to Energy Audit. 

	State-level regulators do not recognize environmental upgrading costs in the revenue requirement of the generating plants (low)
	Up-front engagement, if necessary through TA, with regulatory authorities to ensure that regulators do not use the fact of subsidy transfer as an excuse to cut tariffs.  

	Even with the subsidy, energy efficiency improvements will not be possible without tariff increases (low)
	Projects for financing will have to demonstrate financial viability including through regulatory commitment to raise tariff where required


2. Country Ownership

a) Country Eligibility

India signed the United Nations Framework on Climate Change (UNFCCC) on 10 June 1992 and ratified it on 1 November 1993.
b)
Country Drivenness

A key objective under India’s National Electricity Policy is “Mission 2012: Power for All,” which aims to see development of sufficient power to support GDP growth rate of 8%. Meeting the “power for all” target requires an estimated 100,000 MW of new capacity to be added in the period 2002-2012.  The role of R&M, along with new generation capacity and energy conservation has been stressed in the Policy.  The policy provides for closing down plants that are too old, decrepit, and dirty to be turned around by renovation.  However, the energy shortage in the country makes it difficult to shut down old plants since the benchmark for power cost is not new generation cost but cost of unserved energy which is very high.  The Project will provide an analytical framework for the GoI and states to identify candidates for closure, and with capacity augmentation through R&M of eligible plants helps to alleviate the shortage and enable closure of inefficient plants.
The GoI has launched a new program in the area of Renovation and Modernization (R&M) called “Partnership for Excellence” (GoI Program) wherein about 10, 000 MW of poorly performing state-owned power plants are being taken up in the first phase for improvement of operating and maintenance practices in the first phase.  The GoI Program represents the R&M investments to be carried out in the country in the next 4 – 5 years.  Under the program, efficient Indian utilities (such as NTPC and AP Genco) would assist the poorly performing state-owned power plants with a diagnostic of shortfalls in O&M practices, implementation of effective O&M approaches, as well as design and implementation of an optimal R&M investment plan.   The Project would directly link into the Partnership for Excellence program and will provide co-financing for the same.  The GoI Program, as conceptualized, does not focus on energy efficiency – however, the Bank dialogue on this issue has helped to highlight this aspect at the National level and there is agreement that this Project would serve to demonstrate the efficacy of EE R&M at the state level where most of the barriers exist.  
There is solid ownership of the IBRD/GEF initiative within the National Government.  Power sector institutions – NTPC, and Central Electricity Authority, have expressed keen interest in mobilizing GEF resources to reduce barriers and spark innovation in the Coal R&M sector, led by the Ministry of Power.  The Ministry of Finance (Department of Economic Affairs) and the Ministry of Environment and Forests (the coordinator for GEF activities in India) are also supportive and keen to reverse the decline in GEF activities in India over the course of GEF’s three financing rounds.
3. Program and Policy Conformity

a) Fit  To  GEF Operational Program  and strategic priority

This project is proposed in the climate change focal area and is consistent with GEF OP#5, Removal of Barriers to Energy Efficiency and Energy Conservation.  The envisaged outcomes are closely linked with two strategic priorities for the climate change focal area:

· Increased access to local sources of financing for renewable energy and energy efficiency (CC-2) – this project will demonstrate the financial viability of  EE R&M scheme and thereby make commercial financing for the same feasible.  The Project experience on need for long tenure debt, grant requirement (if any), potential for use of CDM (if possible) will be actively monitored by the GoI.
· Power sector policy frameworks supportive of renewable energy and energy efficiency (CC-3) – the project will help mainstream energy efficiency as a first-among-equals priority in R&M investment by comprehensive barrier mitigation.  While current policy encourages EE, actual results clearly indicate that the potential for EE is far from realized in these kinds of projects. 
b) Sustainability (including financial sustainability)
The power generation market in India has surprisingly strong underpinnings in spite of the strained overall financial performance of the power sector in India.  Restructuring and reform in India is underway financial viability is still a long way away – however, losses have over time been mostly concentrated in the distribution sector, and state generators usually get paid on time, albeit with little surplus for investments.  

The Project will ensure sustainability by requiring that states/state generator(s) applying for financing demonstrate (i) appropriate O&M capacity to sustain efficiency investments, (ii) financial viability of investments,  (iii) reasonable payment security for generators revenues.  In addition to the above the regulators will need to have put in place appropriate long term tariff regulations incentivizing EE R&M investments and efficient operations of the same in the future.   In addition, this Project will help improve the efficiency of state generators thereby allowing them surplus for investments within current tariffs thereby making their operations more sustainable. 

c) Replicability
The Project in the larger framework of the GoI Program will help to (1) raise the level of environmental performance, including carbon efficiency of R&M projects; (2) will help to demonstrate a framework of actions which reduce barriers substantially in order to make these investments financially viable.  With a suitable regulatory treatment, other barrier reducing measures proposed, and reduced capital cost due to economies of scale with mainstreaming of EE R&M, these investments are likely to be financially viable without further grant support in many existing generation plants.  Financial analysis (Annex 9 of Project Brief) carried out based on best estimates available support this assertion - with a reasonable regulatory framework for sharing of EE R&M benefit between generation utility and consumers EE R&M projects can achieve FIRR upto 15% without grant support.  If such projects are able to access CDM revenues the EE R&M envelope would increase further.  This will be further tested during preparation and appraisal stages.

The lessons learnt from the policy studies and demonstration projects financed by the Project are proposed to be made available widely through the outreach and information dissemination activities implemented as part of the TA component of the project.  Government officials, NTPC, technical consultants, plant managers (from the successful projects) will participate in workshops targeting regulatory staff and managers of plants in other states where efficiency R&M have not yet been conducted.  Equally importantly, the Project will function as part of the GoI Program’s institutional framework whereby dissemination of results and experience will be aided.  Sustainability will also be addressed through bringing EE planning and information to a wider audience.  The Technical Assistance component will provide financial resources for project preparation and best practices in EE planning to projects outside the framework of Component 2, thus increasing the potential for wider penetration of EE investment in the GoI Partnership for Excellence Program.

The Project also intends to leverage improved R&M design and technology, focusing on 110/210 MW units which are in abundance in the country and whereby early replication is much easier.  Ministry of Power, GoI, is posing this project as a demonstration of these investment approaches and barrier reduction activities which it intends to replicate through the entire program and for future projects.. 

The program could also be of great interest to other countries with large quantities of coal-fired capacity, such as China, Turkey, and Russia.  The information and dissemination part of the TA will provide information sharing through training, workshops and field visits for foreign utilities and government agencies subject to their interest in the same.  

d) Stakeholder Involvement

Stakeholders and intended beneficiaries include various government agencies, private and public generating companies, financial institutions, private and public sector equipment suppliers and service companies, distribution companies, customers of all kinds, and residents in areas hosting renovated power plants.  Extensive consultation was carried out by the Bank team to understand barriers to realizing the potential for R&M of Coal-fired power plants in India.  A two day workshop was conducted in September 2005 involving key stakeholders including state generators, NTPC, PFC, CEA, external donors, the GoI and state governments.  In addition, detailed discussions were carried out with various stakeholders separately.
The Project is anticipated to have very limited negative social impacts.  The renovations will be carried out at existing power plant locations; no new land needs to be acquired, and no new access roads, sub-station facilities, or transmission lines are needed.  Local populations should benefit from improved air- and water-shed conditions as environmental controls are implemented (even though utilization of the plant is expected to increase).  Broader social and economic impact will be positive if more reliable and environmentally sound operations result.  However, during preparation and appraisal stages more detailed due diligence will be carried out for eligible/selected generation units. Consultations with the stakeholders involving the workers and management cadres will be organized to identify any social issues resulting from the project..
e) Monitoring and Evaluation

The project will be monitored at the level of the GoI Program, out of the Ministry of Power.  NTPC will provide a coordinating function at the operational level, including the ability to benchmark performance across the range of renovation activities.

There will be two important monitorable outputs.  First, the technical assistance activities will generate outputs in two categories: (i) Energy audits, investment plans and capacity building support related to projects being financed by the project and which impact component 2 directly; (ii) Energy audit, Best Practice Studies, and dissemination workshops which would result in EE R&M financed by sources other than the Project and hence would impact replication and outcomes on Global Environmental Objectives.   

The second monitorable output will be performance reports from the individual coal plants for which renovation works are financed.  Here, the system that is envisioned is one whereby the annual reports to each state’s pollution control board and the annual financial audits of the state generators are supplemented with information directly related to the project’s interventions (heat rate, utilization, etc.).  The dissemination of technical and barrier reduction outcomes of these demonstration projects are aimed at ensuring wide replication.

Of the US$ 7.5 million TA support, the indicative budget for project M&E would be about US$ 4.5 million, including support for energy audits at the preparation stage to create baselines, and towards subsequent M&E to capture the benefits of R&M. This support would be available for all EE R&M projects whether being financed by the project or not. The remaining TA support would be needed for capacity building, training and information dissemination. 

4. Financial Modality and cost effectiveness

The project financing will focus on Technical Assistance and implementation of EE schemes at coal-fired projects, using a combination of GEF grants, IBRD loans and generators own funds..  Additional leverage is expected to come from follow-on projects of the same type, based on the demonstration of benefits achieved in the GEF program and financed by commercial loans and generators own funds.

(All figures in US$ million)

	Component (according to financing mechanism)
	Category
	Indicative capacity
	Indicative Costs
	Financing Plan

	 
	 
	(MW)
	Amount
	% of Total
	GEF
	IBRD
	Commercial
	Equity
	Total

	Technical Assistance 
	Capacity building and barrier removal
	
	7.5
	2.2%
	7.5
	 -   
	-      
	-
	7.5

	EE Financing Window
	Investment
	640
	183.1
	53.0%
	37.9 
	117.7 
	  22.5
	  5.0
	183.1

	Other EE projects financed 
	Investment
	540
	154.5
	44.8%
	
	
	131.3
	23.2
	154.5

	Total
	
	 
	345.1
	100.0%
	45.4 
	117.7 
	153.8 
	 28.2
	345.1 


5. Institutional Coordination and Support

a) Core Commitments and Linkages

The Project is an integral part of the GoI Program which will focus on 10,000 MW of poorly performing capacity in the first phase.  The Project has been positioned to demonstrate the efficacy of energy efficiency in the R&M program and therefore has an important role to play.  Financing for the program, policy formulation and oversight will be conducted by the Ministry of Power, and is expected to come primarily from the Power Finance Corporation (PFC).  At this time, the Partnership has begun and personnel from NTPC are just starting to be deputed to poorly performing plants.  Detailed investment plans for R&M have not been done under the program, so there is a great opportunity to work through this program to generate a good pipeline of projects that incorporate low carbon technologies and are optimized for energy efficiency.  In the absence of this project traditional R&M projects are likely to be implemented.
It is of note that the proposed project is consistent with the key recommendations of the World Bank paper, prepared in the wake of the G8 Climate Change Communique from Gleneagles, and at the behest of Bank Executive Board’s Development Committee, on “Clean Energy and Development – Towards an Investment Framework.”  The paper notes the importance of embracing low-incremental cost approaches to reducing carbon emissions, which will explicitly complement more expensive investments in new technology.  The proposed investment framework also specifically highlights the importance of subsidies and the role of grant facilities such as GEF in not only reducing barriers to clean energy development, but also in strategically buying down clean energy investment costs where it makes sense to do so.  Furthermore, the paper highlights the attractiveness of pursuing cost-effective, efficiency-enhancing approaches that include rehabilitation of existing coal-fired power stations.  The consistency of the proposed approach of this project with the global investment framework under development by the Bank and the wide international community underpins the project’s success factors.

b) Consultation, Coordination and Collaboration between IAs, and IAs and ExAs, if appropriate.

UNEP has commented on the pipeline entry proposal for this Project and responses to the same are attached.

The Ministry of Power is the nodal agency for coordinating various sources of financing for the program, including external agencies, and for providing policy support and facilitation.

The project is intended to build capacity in state generators for energy auditing, monitoring, cost-benefit analysis, technology assessment and implementation, and operations and maintenance practices to support more efficient technology and activities.  It will also help other participating financial institutions with appraising the viability of efficient R&M projects, with integrating their products with carbon finance in the future due to improved measurement, and with project pipeline development.  The project should accelerate the roll-out of state-of-the-art technology to serve this market, whether the technology is developed in India or abroad.  It could help provide an operational boost to the already favorable policy environment for energy efficiency and conservation, technology R&D, and generation asset management.  It might also bring in more private players into the coal-fired power sectors, by opening up possibilities for public-private partnerships in this area – options for PPPs will be assessed during program preparation.

It is important to highlight that power is on the “concurrent list” in India, i.e., both the central and state governments have their jurisdictions.  Active cooperation of state utilities which are governed by the state governments needs to be ensured for the success of the Project and Partnership for Excellence Program.  At this stage despite the limited subsidy extended by GoI there has been limited progress in implementation of R&M projects.    
c)   
Project Implementation Arrangement

The institutional arrangements of the GoI Program will be adopted for the Project.  The Program is led by the Ministry of Power, Government of India which decides on policy aspects related to the program as well as providing program oversight.  The technical support to the weak state generators is being provided by NTPC who will depute experienced generation managers to the selected generation plants.  They will partner with the plants to improve their O&M practices and generally improve plant performance.  They will also work with them, where necessary with the help of consultants, to design and implement R&M projects.  In addition they will help in the energy audit activities and in putting in place a sound system for monitoring and evaluation.  The financing for the program will be obtained from several sources including:  Power Finance Corporation which has traditionally been the main source for financing R&M activities in India; External sources such as KFW, JBIC, the World Bank and GEF.  The Central Electricity Authority which is the nodal planning agency in India will be involved in the monitoring and evaluation activities and in aggregation and reporting the same to the Ministry of Power.  The main institution involved at the state level will the state generation utilities who will be the implementing agency for the project with support from NTPC.

The program has, in its initial concept, been designed to minimize cross-institutional coordination issues.  First and foremost, the proposed program works with existing institutions – it does not create new institutions at any level.  Second, the approach is to supplement existing financial offerings rather than replace or compete with them.  This is critical, because it ensures that GEF inputs will be fully additional to those provided by Government of India.  The approach recognizes that, without additional grant resources, GOI’s current subsidy flow to the sector is not enough to jumpstart the R&M program, and wholly inadequate to ensure energy-efficient results.  Finally, the proposed program slots into the key institutions which are already charged with coordination in the sector.  During the preparation and appraisal stages of the project areas of capacity augmentation in various institutions will be identified, including that in the state generating utilities.

IBRD/GEF funds will be routed through the Government of India and the respective State Government(s) under the existing mechanism for routing funding from the World Bank, on a back to back basis, where the final terms (repayment, interest etc) to the implementing agencies will mirror the terms of GEF/IBRD to GOI.  Discussion has been initiated to take necessary actions to fine tune the mechanism to ensure timely disbursements.  The transfer of funds will be recorded at the Central Government, State Government and the implementing agency level.  However, financial reporting will take place from the Government of India and implementing agency levels only.

Annex A: Incremental Cost Analysis

Overall Context for Energy Efficiency R&M of Thermal Power Plants in India
India has 30,000 MW of installed coal-fired power generation capacity that is now, or soon will be, in need of major rehabilitation.  Despite the urgent need to pursue these least-cost projects (in comparison to setting up green-field capacity), both for the purposes of meeting the growing demand for power and for upgrading the environmental performance of the plants, India’s plans for large-scale rehabilitation activities have not been realized.  Even if current plans could be successfully executed, the program would not be optimized for energy efficiency (and therefore carbon efficiency) because of the focus on life extension and increased utilization, and there are insufficient market incentives for energy-efficient solutions.  A GEF intervention is proposed to for a programmatic reduction of barriers inhibiting energy efficient Renovation & Modernization
 (R&M) of coal fired generation plants in India.
Concept and Barrier Removal Strategy

Past experience with R&M of coal generation in India indicates several barriers that inhibit R&M investments including: prevailing energy shortages making plant outage for R&M difficult; lack of regulatory incentives; poor financial condition of the state power sector; lack of energy efficiency orientation in the Indian power sector; and poor O&M and R&M design capacity of personnel at the state generation plants; lack of availability of long term financing for R&M investments, and inadequate policy thrust.  In addition, the primary criteria for R&M project design for the past and planned R&M (traditional R&M) have been PLF enhancement and life extension; any energy efficiency improvement (SHR and other parameters) achieved have been incidental.  As expected, R&M projects have shown insignificant improvement in energy efficiency parameters.  Incorporating energy efficiency among the primary design criteria would involve higher capital cost and should lead to improved energy efficiency parameters, but such energy efficient R&M (EE R&M) approaches have not been demonstrated in the Indian context and, hence, remain uncertain.  

	Barrier 
	Measures contemplated

	Energy Shortages during outages
	(1) To address supply risk the GoI has indicated willingness to consider short-term allocations from the 15% of total central sector generation which is unallocated. (2) The project will aim to reduce the plant outage to the minimum possible by improvements in planning and design; (3) To address price risk the project team would explore options such as long-term financing to enable higher incremental supply costs to be annuitized over a period of time to minimize tariff impact to consumers.

	Regulatory issues.
	The National Tariff Policy announced this year provides for a framework for introducing regulatory incentives for R&M projects.  To ensure timely implementation of the Policy at the state level and to incentivize energy efficiency in state regulation the Bank team will work closely with the State Electricity Regulatory Commissions to implement the National Policy through (a) a best practice study on regulatory treatement to be used for engagement with state regulators; (b) capacity building support on regulatory aspects for generators as well as regulatory staff; (c) workshops to disseminate findings of regulatory study.  

	General financial distress of state power sector.
	The project does not directly address the financial distress in the power sector, which is rooted in the distribution sector losses.  However, each sub-project proposed for financing will be subject to financial and economic appraisal wherein eligible projects will have to demonstrate adequate financial viability including future O&M budgets. With efficiency increases resulting from EE R&M and a part of the resulting benefits being passed to the generation utilities, the financial health of these utilities would be strengthened. 

	Lack of energy efficiency orientation.
	The project will require measurement of energy efficiency performance; incorporation of energy efficiency as a primary criterion for R&M project design; work with the Central Electricity Authority to incorporate energy efficiency parameters in the regular reporting requirements of all generators; 

	Poor O&M practices and management capacity 
	The Partnership for Excellence addresses this by requiring poor performing generators to work with NTPC (and other strong generators) to improve their O&M practices before design of R&M project and sanction of financing.  In addition the M&E system to be put in place by this project will improve accountability.

	Lack of long-term financing for R&M
	Long-term financing under the proposed project is ensured for the eligible state generators.  The Bank has also held discussions with the Power Finance Corporation (PFC), the nodal financing agency for the power sector in India, on this issue. The outcome of this project will be watched closely and if long-term financing should be a key requirement the same will be made available by PFC.

	Policy barrier to energy efficiency
	While the National Electricity and Tariff Policies issued this year provide a framework for encouraging R&M investments, this Project will leverage these by working closely with states for timely and satisfactory implementation. 


Description of the Energy Efficiency Financing Modality

Approximately 80 percent of the GEF grant (US$37.9 million) will be used for an energy efficiency financing modality, namely a EE R&M financing window which will be the vehicle for demonstrating the efficacy of EE R&M in the Indian context. The remaining US$7.5 million will be used for technical assistance, specifically for energy audits and baseline analysis, development of energy-efficient R&M investment plan and other studies and capacity building and dissemination activities in cooperation with the Partnership for Excellence (GoI Program) Program. This technical assistance program is deemed necessary to (1) finance plant-level energy audits; (2) identify and design higher cost, higher efficiency R&M activities and (3) carry out best practice policy studies on technical and regulatory aspects of EE R&M; (4) facilitate adoption of these concepts to other projects by demonstration and dissemination including, communicating the results and experiences generated by the R&M projects financed by the EE financing window.

The EE financing modality for this project includes:

· IBRD Loan. The IBRD will provide a US$117.7 million loan to the government of India which will be on-lent to power plant owners for R&M investments. 
· GEF Grant.  The US$37.9 million GEF grant will be used in combination with the IBRD financing to buy down the higher capital cost of  EE R&M (vis-à-vis traditional R&M) to incentivize state generators to take up an EE R&M plan, departing from traditional schemes, and other measurement and operating practices designed to improve environmental performance.  The amount of GEF grant to IBRD loan ratio has been set approximately at a level expected  to cover incremental cost associated with adopting EE R&M schemes based on estimated difference between the cost of a basic (traditional) R&M activity and the for the more costly higher efficiency R&M activities.  

· Counterpart Funding
The IBRD loan and GEF grant would together comprise about 85% of the investment needs, whereas the remaining 15% would be available from other sources such as internal resources generated by the utility or commercial borrowings.

Incremental Costs

Implementation of the barrier removal strategy noted previously would require funding of incremental costs while providing a significant financial incentive for state generators to adopt EE R&M.  GEF funds are sought to support this incremental cost.  Descriptions and explanations for the Baseline Scenario, GEF Project Alternative and Incremental Costs are further elaborated below.

Baseline Scenario

Historically R&M activity carried out by state sector generators in India focused on PLF enhancement and life extension but not on energy efficiency.  Due a host of barriers discussed above this situation is not likely to change in the future unless a concerted effort is made to demonstrate a comprehensive barrier reduction framework and implementation of EE R&M within the same.  It is assumed that in the baseline scenario progress of even traditional R&M activities will be limited, and adoption of EE R&M schemes will not take place.  In addition the baseline is characterized as:

· Continued deterioration in the station equipment, with decreasing load factors, increasing heat rates, and increasing costs of generation;

· No EE R&M at the state level;

· Relatively slower rate of investments even in traditional R&M activities;

Limited financing and cash-flow from existing activities will likely be used towards critical O&M activities, repairs, and possibly expansion of generating capacity (possibly at higher specific coal consumption levels), rather than investment in activities which effectively reduce coal consumption while also increasing plant output through plant load factor (PLF) improvements.  Therefore, in a typical traditional (non-energy efficient) R&M, while capacity may be restored to the original nameplate value (110 MW post-R&M, compared to derated 105 MW pre-R&M) and Plant Load Factor may reach much higher levels (80% post-R&M, compared to 50% pre-R&M), the energy efficiency measured as Heat Rate may only improve marginally (2900 kcal/kWh post traditional R&M compared to 3300 pre-R&M). This is much lower than heat rates of lower than 2550 kcal/kWh which may be attained in EE R&M under the GEF alternative. 

Further, continued lack of investment will lead to shortened lifetime and operating parameters of the equipment.  Thus, equipment efficiencies are expected to decrease in the coming years and resulting in an eroded baseline over time, increasing emissions of GHGs and demand for coal (TCE).  
When planning future plant renovation and maintenance projects at coal-fired power plants, generators will not include EE R&M activities. Instead they will focus on small investments in traditional R&M. These R&M activities will include restoration of lost capacity and life extension by replacement of damaged parts but not the additional expense of the higher cost, higher efficiency R&M activities. 

Thus the baseline case is characterized as: no EE R&M taking place and investment traditional R&M measures proceeding at a slower ratel.  This investment is equivalent to US$143.8 million and will represent 640 MW of capacity renovated with traditional R&M practices.

Thus, total estimated cost for implementation of the baseline scenario is US$143.8 million.  
GEF Project Alternative

The GEF project alternative is derived from a program to promote EE R&M activities at thermal power stations which consists of two components: (a) establishment of a financing window for EE R&M activities; and (b) a TA component.  The implication of this GEF Project Alternative is that the state generators will implement EE R&M activities – both due to the direct financing of demonstration projects under the Project, as well as from other sources of financing once successful  EE R&M demonstration projects within a comprehensive barrier reduction framework are available for dissemination. 

Coal R&M Energy Efficiency Financing Window ($37.9 million).  The direct financing window incentivizes generation plants to work with the Bank team to develop demonstration EE R&M projects within a comprehensive barrier reduction framework. In this way the higher risks and incremental costs for generators opting for EE R&M investments compared to the baseline scenario will be addressed. Less efficient thermal power plants would be potentially turned around resulting in significant improvements in heat rate and plant load factor (PLF) resulting in less coal consumed, less GHGs produced, and a lower cost of generation. 

Technical Assistance Component.  The TA component (US$7.5 million) will support preparation of demonstration R&M project, policy studies, capacity building support, and dissemination efforts.  
The Technical Assistance facility would also be available to those power plants which do not avail funding under the EE Financing Window Component, for financing energy audits and designing EE R&M program. The demonstration impact schemes financed by IBRD/GEF will lead to immediate replication at other plants under the first phase of the GoI Program representing 3,320 MW of installed capacity (of 110/210 MW proposed for financing under the Project).  For the analysis a very conservative estimate of 16% adoption of the 3,320 MW has been assumed in calculating benefits – though outcomes are likely to be higher. 110/210 MW units represent 32,000 MW of coal fired generation capacity in India and follow on replication in subsequent phases of the GoI Program will take place.  In addition as other barriers are addressed these principles will be adopted by other such units as they are taken up for R&M as well as units of other vintage (for instance 500MW).  However, this is not quantified in the analysis.

The total estimated cost for implementation of the GEF Project Alternative is US$345.1 million.

-Total Incremental Costs

The total GEF Project Alternative costs are estimated at $345.1 million, which includes the GEF grant, commercial (IBRD) financing and counterpart funding. However, the incremental cost to achieve this project alternative would only represent the GEF share of this, or US$45.4 million, since the other project costs would have been incurred in the traditional R&M also. Thus, with the baseline costs assumed to be US$143.8 million, the total incremental cost would be $45.4 million.  

Table A1.  Incremental Cost Matrix (figures in US$ million)

	 
	Baseline
	GEF Alternative
	Increment

	Domestic Benefits
	    No higher cost / higher efficiency improvements in thermal plants. Efficiency improvement limited to 12% reduction in heat rates. 
	    Investment in higher cost/higher efficiency improvements in thermal plants.
	   About 11 percent decrease in heat rates. (in addition to 12% decrease in the baseline traditional R&M scenario) 

	
	    Some delayed low efficiency R&M investments in thermal plant improvements.
	   Increased plant efficiencies (load factors and heat rates) will happen sooner then BAU. 
	   Increased energy availability of  ~6,100 GWh

	
	
	   Reduced dependency on inefficient coal-fired facilities 
	   Reduction of specific coal consumption of selected plants from 0.71 in the baseline traditional R&M scenario to 0.62 Kcal/KWh

	
	
	   Oldest, least efficient plants will be shut down as a result of R&M Audits result
	

	
	  Steady decline (or status quo) in Plant Load Factor (PLF) and Station Heat Rates (SHR)
	   Reduced dependency on inefficient (lower Specific Coal Consumption, Kcal/KWh) coal facilities 
	

	Global Environmental Benefits
	Minimal energy efficiency improvements/GHG reductions at Thermal Plants.
	Reductions in GHG based on efficiency improvements at thermal stations.
	12.8 million tons of carbon dioxide and 10 million tons of coal consumption reduced.

	Costs by Component (US$M)
	 
	 
	 

	New R&M Investment without GEF project
	$143.8
	 
	$0 

	Technical Assistance
	$0 
	$7.5 
	$7.5 

	Coal R&M Energy Efficiency Financing Window
	$0 
	$337.6 

	$337.6 

	Total Costs
	$143.8
	$345.1
	$201.3

	Total GEF Costs
	 
	 
	 

	Technical Assistance
	0
	$7.5 
	$7.5

	Coal R&M Energy Efficiency Financing Window
	0
	$37.9
	$37.9

	GEF Incremental Costs
	 
	 
	$45.4


Note:  All figures will be subject to confirmation at Project Appraisal.

Project Benefits: Energy Savings & Carbon Dioxide Emission Abatement

In this section indicative analysis of benefits from a representative project has been extrapolated across the conservatively estimated EE R&M projects implemented over the project period in order to demonstrate the financial and carbon leveraging of GEF grants.

Project Benefits.  Benefits of the proposed GEF Project Alternative include the reduction in coal consumption associated with the investments supported as well as the GHG emissions reductions.  In addition, costs associated with running the inefficient (business as usual) stations could be potentially used for other efficiency improvements. Successfully implemented projects would demonstrate the viability of high cost high efficiency option and improve prospects for future EE R&M activities at other thermal plants.

Project benefits are presented separately for each component of the project and jointly below. It should be noted that the incremental cost for the TA component of the project is lower because the benefits associated with this activity are not direct but demonstrative in nature and thus impact a wider set of thermal power plant then those targeted for the EE financing window.

Energy Efficiency Financing Window. Based on a GEF Grant of US$37.9 million for the energy efficiency financing window, this component is expected to support US$183.1 million in investments and 640 MW of R&M activity and a failure rate of 0 percent (to be confirmed at Appraisal).  Overall, this financing window will result in substantial coal (TCE) savings over time.  EE R&M project investments made during the 7-year project period are estimated to save more than 2.7 million TCE and 5.4 million TCE over a 15-year period.
  Preliminary calculations indicate that the coal savings benefits alone could result in direct financial benefits of about US$73 million over the 7-year project period, based on an average price of coal of 1,200 rupees/ton.  

This analysis takes into account the fact that US$143.8 million of traditional R&M activities takes place in the baseline scenario and all benefits shown above are incremental to what would have accrued in the baseline scenario.

Technical Assistance Component. Based on a GEF Grant of US$7.5 million for technical assistance, this component is expected to enable US$154 million in investments and 540 MW of R&M activity on a very conservative estimate of adoption of EE R&M by 16% of the units of the same configuration as financed by IBRD/GEF (to be confirmed at Appraisal).  Overall, this financing window will result in substantial coal (TCE) savings over time.  Efficiency R&M project investments made during the 7-year project period are estimated to save more than 2.3 million TCE and 4.6 million TCE over a 15-year period.
  Preliminary calculations indicate that the coal savings benefits alone could result in direct financial benefits of about $62 million over the 7-year project period.  

Taken collectively the total benefit from the project would include: support for US$337.6 million in investments and 1180 MW (approximately 30 percent of the total possible 3960 MW of 110 and 210MW units under the GoI program), and 5.0 million TCE and 10.0 million TCE over the 7-year and 15-year periods respectively.
 If other non-coal benefits are included, such as increased generation availability and increase economic activity as a result of increased availability of reliable power, the economic benefits associated with these investments will be substantially higher.

Emissions Reductions.  Calculation of the associated reductions in carbon emissions is based on the projected coal savings that would have been otherwise used to produce electricity associated with the investments made under the project.  Based on a representative sample of EE R&M investment activities, it is assumed that the coal required (kg/kWh) to produce electricity could be reduced by an average of 11% percent  over and above the 12% that would have resulted from traditional R&M.  This would lead corresponding incremental reduction in carbon emissions which have been shown in the table below. 
Table A2.  Incremental Cost (IC) Matrix

	
	Component 1:

Technical Assistance (TA)
	Component 2: 

Energy Efficiency Financing Window
	Sum and Weighted Average: Components 1 & 2

	Years
	7
	15
	7
	15
	7
	15

	Total Coal Savings (TCE)
	2,307,162
	4,573,770
	2,734,414
	5,420,764
	5,041,576
	9,994,534

	Total CO2e Savings (tCO2e)
	2,960,089
	5,868,146
	3,508,253
	6,954,840
	6,468,342
	12,822,987

	
	
	
	
	
	
	

	IC (of TCE)
	$3.25 
	$1.64 
	$13.86 
	$6.99 
	$9.01 
	$4.54 

	IC (of tCO2e)
	$2.53 
	$1.28 
	$10.80 
	$5.45 
	$7.02 
	$3.54 

	IC (of tC)
	$9.30 
	$4.69 
	$39.65 
	$20.00 
	$25.76 
	$12.99 


Leveraging of GEF Funds.  Through the development of the proposed financing window, GEF funds could be used to support more than US$337.6 million in thermal plant efficiency improvement investments representing a ratio of 7:1 (expected investments to net grant) over the implementation period of the project.  However, given that a second generation of investments is likely to be made once the positive results are proven at stations with R&M investments, along with increased commercial lending, total leverage of GEF funds would be significantly higher.

It should be noted that these leverage ratio estimates are lower than for other GEF projects.  Reasons for this include: (i) the high incremental cost associated with overcoming barriers to entry; (ii) thermal station EE investments are expected to be larger in size with longer loan terms than typical EE projects, thus the GEF funds will not be able to be recycled like other GEF programs; and (iii) these leverage ratios are conservative and will likely be increased at Project Appraisal and may be increased further during project implementation.

Grant Cost Effectiveness.  The net cost of carbon abatement for the project is a direct result of the leverage provided by the GEF grant.  For investments made within the 7-year project period, the cost of carbon abatement over 15 years would be about $3.54/ton of CO2e.

Annex B: Project Logical Framework

	PDO
	Outcome Indicators
	Use of Outcome Information

	Improved environmental and energy performance and practices of selected coal-fired power generating units
	· Improved performance on key parameters including specific coal consumption (20% reduction), oil consumption (60% reduction), heat rate (20% reduction), auxiliary consumption (30% reduction), Plant Load factor (40% increase) for four generation units financed under Component 2; 

· 540 MW capacity financed through other sources.
	YR 2 – 5 – Review detailed monitoring reports prepared by the generating units;

Find causes and work out remedial action plan of technical and managerial actions in case of unsatisfactory improvements

	Global  Environment Objective
	
	

	Reduction of greenhouse gas emissions
	· Reduction of 690,000 TCO2 per annum at implementation completion. 
	YR 3 -5 dissemination of benefits of proposed Renovation and Modernization design criteria; Reporting to Government of India and determining actions required for further replication

	Intermediate Results


	Results Indicators for Each Component
	Use of Results Monitoring

	Component 1

Barriers to implementation of Energy Efficient Renovation and Modernization projects reduced
	· Baseline performance information generated through satisfactory production of energy audit reports for 8 generation units;

· Investment plans optimized for energy efficiency through development of Detailed Project Reports for 4 generation units, and DPRs reviewed by the Bank for these units (to be financed under Component 2);

· Accountability framework for energy efficiency results bolstered through establishment of M&E system for 4 generation units financed under Component 2;

· Results of Study on regulatory aspects of Renovation and Modernization disseminated to key staff of regulatory agencies and generation companies in 4 states;

· 50 generating company staff made more aware of possibilities of optimizing for energy efficiency in Renovation and Modernization; 


	YR 1 and 2 – Gauge progress on indicators taking actions including selecting alternative generation units for financing; workshop evaluation (including feedback from participants) and follow-up to ensure increased awareness by generation company staff

YR 3-5 – Ensure timely progress;

	Component 2

Energy Efficient Renovation and Modernization implemented for eligible projects 
	Increased penetration of Energy Efficient Renovation and Modernization investments, with rehabilitation of 640 MW of capacity directly through Bank funded component 2
	YR 1 and 2 – Gauge implementation of Energy Efficient Renovation and Modernization, and take corrective actions including, (i) raising outstanding issues at Government of India level; (ii) selection of alternate generation units for financing under Component 2.




Arrangements for Results Monitoring
	
	
	Target Values
	Data Collection and Reporting

	Outcome Indicators
	Baseline
	Yr 1
	Yr 2
	Yr 3
	Yr 4
	Yr 5
	Frequency and Reports
	Data Collection Instrument
	Responsibility

	PDO
	
	
	
	
	
	
	
	
	

	Reduction in Specific Coal Consumption (Kg/unit) **
	0.80
	-
	0.62
	0.62
	0.63
	0.65
	Annual
	Information format to be filled in by measurement at feeder /Annual financial audit
	Generation Company

	Reduction in Specific Oil Consumption

(ml/unit) **
	6
	-
	2
	2
	2.2
	2.5
	Annual
	Information format to be filled in by measurement at  Oil flow meter/Annual financial audit
	Generation Company

	Reduction in Auxiliary Consumption (%) **
	14
	-
	9
	9
	9.1
	9.2
	Annual
	Information format to be filled in by measurement  by Watt-hour meter/Annual financial audit
	Generation Company

	Improvement in Plant Load factor (%) **
	50
	-
	80
	80
	80
	80
	Annual
	Information format to be filled in by calculation/ Annual financial audit
	Generation Company

	Reduction in Heat Rate (kcal/kWh) **
	3300
	-
	2550
	2562
	2575
	2625
	Annual
	Information format to be filled in by calculation/ Annual financial audit
	Generation Company

	Increased penetration of  Energy Efficient Renovation and Modernization  investment in power sector

(MW)(cumulative) financed from other sources (i.e. outside component 2)
	0
	
	
	110


	320


	540

	Annual
	Market Survey 
	M&E Consultant

	Note: ** The baseline and target values shown above are for an indicative generation unit and year 1 refers to the year in which R&M is implemented.  Actual target values to be set based on baseline prepared and targets set in the approved detailed project report for each R&M Scheme

	

	GEO
	
	
	
	
	
	
	
	
	

	Emission Reductions of  Energy Efficient Renovation and Modernization   implemented (million TCO2)

1.financed under Comp.2

2. financed from other sources
	0

0
	
	0.08
	0.31
	0.46
0.08
	0.46
0.23
	Annual
	Calculation of Emission Reduction as per format agreed with the Bank
	M&E Consultant

	Component 1
	
	
	
	
	
	
	
	
	

	# of energy audit reports with baseline performance information
	N.A.
	1
	3
	5
	7
	8
	Annual
	Energy Audit Reports submitted to the Bank
	Energy Audit Consultant

	# of R&M detailed project reports (DPRs) with investment plans optimized for energy efficiency  (for projects financed under Component 2)
	N.A.
	1
	3
	4
	
	
	Annual
	Detailed Project Reports (DPRs) submitted to the Bank
	Generation Companies


	# of Monitoring and Evaluation systems established (for projects financed under Component 2)
	N.A.
	0
	1
	3
	4
	
	Annual
	Report on system submitted to the Bank
	Monitoring and Evaluation consultants

	Results of Study on regulatory aspects of Renovation and Modernization disseminated to key staff of regulatory agencies and generation companies in 4 states;
	N.A..
	
	Study completed and workshop conducted
	
	
	
	Annual 
	Final Reports on regulatory aspects of Renovation and Modernization submitted to the Bank;

Workshops conducted and participant evaluations analyzed, with follow-up actions as required;
	Respective consultants

	Generating company staff  more aware of possibilities for optimizing for energy efficiency 
	None.
	
	50 people participate in workshop

	
	50 people participate in workshop

	
	Annual
	Workshops conducted and participant evaluations analyzed, with follow-up actions as required
	Bank team

	Component 2
	
	
	
	
	
	
	
	
	

	Increased penetration of  Energy Efficient Renovation and Modernization  investment in power sector

(MW)(cumulative) financed under Comp.2


	0
	110
	430
	640

	
	
	Annual
	Market Survey 
	M&E Consultant


Annex C1: GEF Secretariat Comments at technical clearance of pipeline entry and Bank team response

Comment:
Elaborate on the Bank strategy in the power sector in India and how the proposed project will create a conducive policy and regulatory environment to promote rehabilitation of existing power plants and phase out of out dated, inefficient, highly polluting units.  Discuss specific regulatory and market barriers, the strategy and project activities to remove those barriers, and the associated limitations and constraints in the political-economic context of India
Response:
Bank strategy in the power sector in India and the fit of the proposed Project with the same is discussed in section A2 of the Project Brief.  A detailed discussion on the market barriers and measures proposed to address the same is provided in Annex 1 of the Project Brief.

Comment:
Interest rate subsidy remains a concern as a basic approach to financing power plant rehabilitation. Alternative approaches and a more comprehensive barrier removal strategy need to be considered and presented to justify the investments sustainability of the investment support.
Response:
The revised proposal considers a blend of GEF grants with IBRD financing of energy efficient R&M schemes.  The amount of GEF grants will be kept to approx. 20% of the cost of R&M of plants financed under the project corresponding to the incremental cost of undertaking energy efficient design and implementation as opposed to traditional R&M schemes.  The barrier identification process and measures to address are very comprehensive (refer section A1 and Annex 1 of the Project Brief).  The Bank team has held extensive stakeholder consultations, provided inputs to national policies, and will have an excellent opportunity of working with the National and State Governments to mitigate the barriers.

Comment:
Provide specific indicators, targets, and timeframe, including a plan for phase out of old plants

Response:
Detailed monitoring framework is provided at Annex 3 to the Project Brief.  With regard to the phase out of old plants, GoI is in the process of phasing out plants which are clearly not expected to be revived through R&M.  However, given the extreme energy shortage and rising demand as well as a high cost of unserved demand, it is likely that phase out of marginal plants will be delayed.  The energy audit and measurement procedures proposed under the Project will help to identify economically unviable plants and hence their closure.
Comment:
Provide a detailed discussion on the financial sustainability of the project intervention and a long term strategy to sustain the R&M program beyond the GEF project.  In the case of interest rate subsidy, a phase-out strategy and a GEF exit strategy must be developed

Response:
Section C4 discusses project sustainability and replicability including GEF exit strategy in detail.

Comment:
Monitoring and evaluation plan should be in outline form.  Programmatic indicators need to be included together with robust indicators.

Response:
Provided at Annex 3.
Annex C2 :  World Bank Response to UNEP Comments of October 28, 2005

India : Coal-fired generation project 
UNEP comment: These two proposals address the critical issue of efficient use of coal in countries where Coal generation is representing a sizeable share of electricity generation. This issue is most relevant from a national perspective and has some objective relevance from the Climate Change perspective. However, sustainability outlook is deem if coal continues to be widely used-and supported-world-wide.

Response :  There is adequate analytical work done to indicate that coal is and will continue to be a large proportion of the fuel mix in India.  The UNEP perspective is noted  – but the Bank teams position on this is that it is important to recognize practical reality and to focus efforts on a sector which is and will continue to be a big source of greenhouse emission. 

UNEP comment:  While beneficiary countries are certainly eligible, beneficiary sectors should have the necessary financial resources to implement these projects without GEF support if the projects were within national priority. In India in particular, principle of financial sustainability is applied to the electric sector, hence allowing access to funding for investment. China strategy for coal should take into account the opportunity cost of not exporting coal dedicated to inefficient internal consumption. Hence from the GEF perspective, these projects are unjustified since they support baseline activities.

Response : Rehabilitation is clearly within India’s National Priority and it is certain that they will implement the same with or without GEF.  However, in the latter scenario the Bank and GEF would have the opportunity to make a substantial change in program and policy orientation towards energy efficiency which would have very large and long term impacts apart from the few projects that are actually financed.

UNEP comment:  They are both inconsistent with GEF mandate in as far as that they will ultimately favor the use of coal over other fuels. Given the chemical content of coal, global impacts will be negative in the long run.

Response : The proposed Project cannot in any way be construed to support coal over other fuels because :

i. No new coal based projects are supported under the Project;

ii. The Project addresses energy efficient rehabilitation of existing plants.  In the absence of the Project the plants will still be rehabilitated – albeit at a slower pace and with lower energy efficiency;

iii. The existing power deficit in India ensures that old and even inefficient power plants are not shut down or replaced.  The relevant comparison for shutting down a plant in the current scenario is not the marginal cost of new capacity but the cost of unserved power.  This Project will provide an analytical basis for governments and regulators to determine plants worthy of closure.  Energy efficient rehabilitation proposed under the Project will in the medium term contribute to power availability and to that extent allow the worst plants to be closed sooner than they would otherwise be.

iv. Given the current power deficit situation and the concern for energy security across the world it is quite clear that coal will remain a substantial part of the generation fuel mix in India even going forward into the future;

UNEP comment:  Neither of these proposals contains any innovative approaches, technologies for generation or for carbon capture.

Response :  The Project aims to introduce new approaches to rehabilitation of coal fired plants in India.  The carbon impact of the same has been demonstrated in the incremental cost analysis in the Project brief.  

UNEP comment:  UNEP would recommend that these proposals be set as examples of types of projects GEF should not support.

Response :  The project is within the objectives set out for GEF.  Section 5.19 of the OP5 clearly lists    "... (d) investments (e.g., demonstration projects)" as one of the five standard GEF modalities required for generic barrier removal measures in case of "Higher perceived risks of the more efficient technology". The proposed project also incorporates other suggested measures including stakeholder partnerships (close involvement of NTPC), Institutional Capacities (Partnership for Excellence and trainings under TA), information channels (dissemination of experience in select plants) etc.

The project also affords GEF the opportunity of large scale and long term impact on the coal sector, which is and will continue to remain fuel for a large proportion of generation as well as a major contributor to green-house gasses.

Annex C3:  STAP Review Report and World Bank team response
Prepared by

Gautam S. Dutt

OVERALL COMMENTS

This reviewer received the Project Document in preliminary version. The entire introductory section with tables and summaries of the project were missing. So, only after many pages did I have an idea of what the project is all about. Also missing from this version is a list of abbreviations, which would also have been very helpful.

There is a fair amount of confusion with respect to the scope and magnitude of the proposed project. The document (Section A.1) suggests that the project would fit into the “Partnership for Excellence” program initiated by GoI Ministry of Power. This program would involve NTPC to conduct diagnostics (energy audits?) and provide technical assistance, and PFC to provide financing. Nevertheless, in Section B.6 (Alternatives considered and rejected), the document states that project financing would not involve PFC. What would be the financing mechanism: a separate account (a dedicated Fund) for this project? If so, how would commercial lenders participate in individual projects or in the overall Fund?

Perhaps the document should stress early on that a total of six power plants with total output of 760 MW are expected to benefit from Component 2: Financing window. These numbers should be consistently used throughout the project brief. The current version mentions eight power plants in some parts of Annex 9, and 640 MW in at least one place in Annex 4. 

In general the proposed project appears to be highly relevant, consistent with the goals of Climate Change mitigation through improved energy efficiency. 

Additional comments are provided below. Many specific and detailed comments and corrections are marked in the Project Brief that is attached to this STAP Review. File name: GEF Optimizing Energy Efficiency PAD Mar 7 2006 com GD.doc. These suggestions are intended to facilitate the revision of the project brief.

Scientific and technical soundness of the project

The project brief correctly notes that current Renovation and Modernisation (R&M) projects in India focus on life extension and not on efficiency increase, and therefore no emissions reductions per kWh generated. The proposed project would explicitly address energy efficiency improvements. However, the document does not address the following issues:

· What level of efficiency increase is actually achieved in current R&M projects in India? Even though efficiency increase is not an objective, some efficiency improvement is likely as a result of the process. 

· The expected level of energy efficiency improvement to be achieved in the proposed project is not adequately documented. Annex 9 includes a Table showing expected increase in power generation from a typical 110 MW power plant. There is also a figure showing this and changes in coal consumption. I suggest that the table be expanded to include the following information, with references with respect to the source of the data.

	
	Generation GWh
	Heat rate kcal/kWh
	Coal consumption tonnes/year

	Pre-R&M
	460
	
	

	Post R&M
	841
	
	


· How does the proposed project compare with alternatives such as new high-efficiency coal power plants and new combined cycle gas power plants? The second table in Annex 9 indicates average investments of US$ 31.5 million for renovating a 110 MW power plant. A new combined cycle gas power plant of similar capacity might cost US$ 66 million. The project document (Section A.1) states that NTPC power plants are “generally efficient” with heat rates of “2500 kcal/kWh (close to design value).” This value
, equivalent to an efficiency of 34% does not represent the state-of-the art for coal-fired power generation. Alternatives using coal could be pressurized fluidised bed combustion (PFBC) or integrated gasifier combined-cycle (IGCC) power plants. Both offer efficiencies exceeding 42%. The project document does not convince the reader that it would not be better to scrap the worst power plants altogether and replace them with new high-efficiency coal or natural gas power plants. I believe that the economic analysis should compare at least these three alternatives to the project scenario and doing nothing. The basis for analysis would be investment requirements, expected lifetime of each option (much longer for new power plants!), fuel costs (for coal and natural gas), and other O&M costs. Such an analysis may well lead to the conclusion that the proposed project provides least cost electricity and/or least cost option for reducing GHG emissions in power generation in India. But such a conclusion cannot be drawn from the information presented in the project document.

The candidate list of power plants to benefit from the proposed project is very large, adding up to 10,000 MW. At the rate of $ 31.5 million per 110 MW, this involves investments of $2,864 million. Since these investment are expected to be cost effective (as suggested by calculations in Annex 9), it is very important that the project should focus on barrier removal rather than subsidies or specific incentives. In this sense, GEF is a better approach with a strong technical assistance component combined with financing rather than the alternatives considered and rightly rejected in Section B.6. Experience with other GEF projects have shown that technical assistance alone without associated financing is not effective. Moreover, carbon financing such as the Clean Development Mechanism, is project oriented addressing one power plant at a time, and does not lead to effective barrier removal. On the contrary, potential beneficiaries might wait for elusive carbon finance even when they are able to undertake the project investments.

The barriers to energy efficient R&M of coal-fired power plants identified in the Project Brief, e.g. in Section A.1, Annex 1 and elsewhere, are entirely correct. The measures identified to overcome these barriers (see Annex 1) also appear to be reasonable. One possible weak area is the lack of long-term financing for R&M activities. While the project itself cannot guarantee the availability of such financing, it is rightly noted in Annex 1 that a successful implementation of the proposed activities would provide the basis for future financing through PFC as well as from commercial banks. Improved financing would also result from Tariff Reforms which would improve the financial status of state power companies.

The monitoring parameters and process indicated in Annex 3 appear to be excellent.

Identification of global environmental benefits

Although the assumptions on efficiency improvements are not fully documented in the project brief, the results and conclusions appear to be reasonable. Annex 15 assumes that heat rates and specific coal consumption (kg coal per kWh) would decrease by 23%. This is consistent with efficiency increase from 26% to 34% as a result of EE R&M. The incremental cost of mitigation: GEF investment per tonne of CO2 emissions reduction can be determined in a direct manner for Component 2, involving actual project investments through IBRD and GEF with a relatively minor contribution from other financing sources. The amount of CO2 emissions reduction for Component 1 of course is highly speculative. It depends on the assumption that as a result of the project activity, and specifically the $10 million GEF investment in technical assistance, there would be $ 183 million from other sources, with no contribution from GEF or IBRD. However, even considering only Component 2 investments, the incremental cost per CO2 “saved” is estimated to be about $6 per tonne CO2, which is quite cost effective compared to many alternative mitigation options.

In general, the Incremental Cost Analysis shown in Annex 15 is clear and appears to be correct.

How does the project fit within the context of the goals of the GEF

The project fits very well within the context of GEF goals, specifically through its Operational Programme 5: Removal of Barriers to Energy Efficiency and Energy Conservation. The project also incorporates strategic priorities CC-2 (Increased access to local sources of financing for renewable energy and energy efficiency) and CC-3 (Power sector policy frameworks supportive of renewable energy and energy efficiency).
Regional Context

The regional context is generally less relevant in the Climate Change focal area than in Biodiversity and International Waters. Energy efficiency projects generally have no cross-border impact. Moreover, India’s size is such that it is the equivalent of many countries. Thus, India is a region by itself, and no additional regional leverage is necessary.

Replicability of the project

The experience to be gained through the technical assistance component and through the demonstration of improvements in an estimated six power plants adding up to 760 MW capacity should be very valuable to other power plant owners and operators in various Indian states. The total estimated market of the Partnership for Excellence program is stated to be 3960 MW, showing that there is at least a five-fold potential for replication. 

Sustainability of the project

The proposed project activity, energy efficiency improvements in coal-fired power plant R&M, is shown to be reasonably cost effective, with seven years to positive cash flow. Although not shown, this is likely to be better than investments in new power plant construction. Thus the sustainability of the project would depend on successful barrier removal, encouraging other power plant owners to make similar investments. In some cases, the power tariffs are low so that investment in power generation is not cost effective. A rational pricing policy would improve cost effectiveness for power sector investments, benefiting both EE R&M projects as well as investment in new power plants of all types.

Secondary issues

Linkages to other focal areas

The type of project activity would have no significant adverse effect on other GEF focal areas or in land degradation. 

Linkages to other programmes and action plans at the regional subregional levels

There are no prior GEF programs involving energy efficiency improvements in electric power generation in India. There have been two projects involving end-use efficiency improvements that are not relevant to the proposed project. Since India is a region by itself, no linkage to other GEF programs in sub-continent is required for the success of the proposed project.

The Clean Development Mechanism is another source of technology transfer for climate change mitigation projects. There are no registered CDM projects so far involving energy efficiency improvements in coal-fired power plants in India or anywhere else. Indeed there are no approved baseline and monitoring methodologies (so far) that would allow such projects to be registered under the CDM. The only methodology for power plant efficiency improvements is ACM007: Conversion from single cycle to combined cycle power generation, applicable to natural gas power plants. Indeed, CDM favours other types of projects, and is unlikely to be a major source of financing for the type of activities covered by the proposed project. Thus GEF support is highly relevant.

There is another project with very similar objectives to the proposed project. This is the so-called “Efficient Power Generation (Greenhouse Gas Pollution Prevention [GEP] Project)” supported by a $12 million grant from USAID, plus supplementary funding from Indian sources. The project is administered by the Centre for Power Efficiency and Environmental Protection (CENPEEP) of NTPC. The objectives are similar to Component 1 of the proposed GEF project. Though the potential beneficiaries of the proposed project are state power utilities, a great deal can be learned from the experience of CENPEEP GEP project and should be incorporated into the design of the implementation program for the proposed project. Note that there is no mention of CENPEEP in the current version of the GEF project brief. 

Other beneficial or damaging environmental effects

R&M activities involving coal power plants should have no damaging environmental effects. Indeed, local air pollution should decrease as a result of cleaner combustion or better treatment of exhaust gases from the power plants. 

Degree of involvement of stakeholders in the project

Section C.1 states: “Stakeholders and intended beneficiaries include various government agencies, private and public generating companies, financial institutions, private and public sector equipment suppliers and service companies, distribution companies, customers of all kinds, and residents in areas hosting renovated power plants.”

However, Section D.4 (“Social (stakeholder involvement)”) only considers social impact of the proposed project. The project seeks to break barriers to energy efficiency improvements in power plant R &M programs. It is well known that NTPC power plants are well managed, and that many state government power companies are not. The project would somehow reach the intended beneficiaries and convince them of the merits of energy efficiency in R&M, where GoI agencies have not yet succeeded. Thus getting input from state power companies and other intended beneficiaries is an important part of learning how to break down the barriers identified. The draft document does not indicate that such a consultation of potential beneficiary stakeholders has been conducted, and if not, what would be the approach to involving them in the project design and implementation.

A footnote to a description of Component 1 in Annex 4 indicates that Ministry of Power has requested the involvement of potential beneficiaries through stakeholder meetings. I believe that Component 1 should include a survey covering the perceptions of potential beneficiaries as part of the “Technical and policy studies” of Component 1. Such a survey, conducted early in the project would help improve the implementation plant. 
Capacity building aspects

Often a strong technical assistance is necessary during the preparation and the implementation phases. One of the generic barriers to energy conservation and efficiency is lack of trained personnel and technical and managerial expertise. 

The proposed project includes technical assistance and capacity building component supported by a $10 million GEF grant. This is a very important aspect of the proposed project. The brief description of this Component 1 in Annex 4 appears to be adequate.

Annex C4 : WORLD BANK TEAM RESPONSE TO STAP REVIEWER COMMENTS
Comment: There is a fair amount of confusion with respect to the scope and magnitude of the proposed project. The document (Section A.1) suggests that the project would fit into the “Partnership for Excellence” program initiated by GoI Ministry of Power. This program would involve NTPC to conduct diagnostics (energy audits?) and provide technical assistance, and PFC to provide financing. Nevertheless, in Section B.6 (Alternatives considered and rejected), the document states that project financing would not involve PFC. What would be the financing mechanism: a separate account (a dedicated Fund) for this project? If so, how would commercial lenders participate in individual projects or in the overall Fund?

Response:  It is important to clarify that the proposed project (Project) co-finances the larger Partnership for Excellence (GoI Program).  The GoI Program seeks to address 10,000 MW of coal fired capacity, of which 760MW will be financed by the Project.  GoI has initiated discussions with KfW and JBIC for additional financing but this is at an early stage.  The financier for the rest of the GoI Program is Power Finance Corporation (PFC).  Section B6 indicates that the Project was initially considering routing IBRD/GEF financing through a separate window in PFC – however, this was rejected due to the need to work closely with state generators financed by the Project on regulatory, safeguard and R&M design issues.  

Comment: Perhaps the document should stress early on that a total of six power plants with total output of 760 MW are expected to benefit from Component 2: Financing window. These numbers should be consistently used throughout the project brief. The current version mentions eight power plants in some parts of Annex 9, and 640 MW in at least one place in Annex 4. 

Response:  The document has been reviewed for consistency.  However, it is important to explain that 640 MW pertains to the leveraging impact of the proposed Project.  The GoI Program covers 3960MW of 110/210 configuration of which 760MW are financed under the Project.  Of the remaining 3200 MW, a conservative estimate of the team indicates that at least 20%, i.e., 640MW, will adopt EE R&M with PFC financing due to demonstration impact of the financing window and direct support from the TA window under the Project.  Hence the Project will directly leverage financing (from PFC) and environmental benefits related to EE R&M for 640MW.  

Comment: The project brief correctly notes that current Renovation and Modernisation (R&M) projects in India focus on life extension and not on efficiency increase, and therefore no emissions reductions per kWh generated.

· What level of efficiency increase is actually achieved in current R&M projects in India? Even though efficiency increase is not an objective, some efficiency improvement is likely as a result of the process.

Response:  

The energy efficiency improvements achieved in a traditional R&M project which is focussed primarily on increased generation is much lower than that achieved in the GEF alternative of EE R&M. While in the traditional R&M projects heat rates remain typically higher than 2900 kcal/kWh, in the GEF alternative heat rates lower than 2550 kcal/kWh are expected to be achieved. The same has been indicated in the section on Baseline Scenario in Annex-15.

Comment:
· The expected level of energy efficiency improvement to be achieved in the proposed project is not adequately documented. Annex 9 includes a Table showing expected increase in power generation from a typical 110 MW power plant. There is also a figure showing this and changes in coal consumption. I suggest that the table be expanded to include the following information, with references with respect to the source of the data.

Response:  As suggested, the table in Annex-9 has been expanded to include typical heat rate and coal consumption information. The same is reproduced below for reference.

	 
	Generation (GWh)
	Typical 

Heat Rate (Kcal / KWh)
	Typical Coal Consumption (Kg / KWh)
	Coal Consumption 

(tonnes/year)

	Pre R&M
	460
	3,300
	0.80
	370,163

	Post R&M
	841
	2,550
	0.62
	523,036


Comment:
· How does the proposed project compare with alternatives such as new high-efficiency coal power plants and new combined cycle gas power plants? The second table in Annex 9 indicates average investments of US$ 31.5 million for renovating a 110 MW power plant. A new combined cycle gas power plant of similar capacity might cost US$ 66 million. The project document (Section A.1) states that NTPC power plants are “generally efficient” with heat rates of “2500 kcal/kWh (close to design value).” This value, equivalent to an efficiency of 34% does not represent the state-of-the art for coal-fired power generation. Alternatives using coal could be pressurized fluidised bed combustion (PFBC) or integrated gasifier combined-cycle (IGCC) power plants. Both offer efficiencies exceeding 42%. The project document does not convince the reader that it would not be better to scrap the worst power plants altogether and replace them with new high-efficiency coal or natural gas power plants. I believe that the economic analysis should compare at least these three alternatives to the project scenario and doing nothing. The basis for analysis would be investment requirements, expected lifetime of each option (much longer for new power plants!), fuel costs (for coal and natural gas), and other O&M costs. Such an analysis may well lead to the conclusion that the proposed project provides least cost electricity and/or least cost option for reducing GHG emissions in power generation in India. But such a conclusion cannot be drawn from the information presented in the project document.

Response:  
As suggested by the reviewer an analysis of new coal fired power plant has been carried out and compared with the option of EE R&M which indicates that for typical plants that would be included under this project, the EE R&M option has a much lower capital investment requirement, shorter implementation period, leads to lower tariffs and has lower carbon abatement cost per unit generation. However, this may not be the case for very old and least efficient facilities where costs of R&M may be considerably higher, energy efficiency lower and increase in plant life may be much lesser. In this context the following observations are relevant:

i. The decision on scrapping versus conducting EE R&M will be based on detailed analysis carried out for each plant proposed for financing under the Project.  The energy audit and measurement processes will help to identify generation plants better suited for scrapping;

ii. It is also important to look at this issue in the context of the general power deficit in the country whereby scrapping of old plants is usually considered in the light of cost of unserved demand (estimated to be in the range of Rs. 7.15 to Rs. 24.71/kWh
) rather than marginal cost of new power plants;

iii. Modern high efficiency coal fired technologies such as IGCC are still in pilot phase world-wide and involve much higher capital expenditures.  This project aims to engender an energy efficiency culture in the Indian system which would help in increasing acceptability and adoption of such technologies as they become cheaper and more reliable.

iv. Availability of gas is a substantial constraint to large scale adoption of natural gas based power plants in India.

Comment: The candidate list of power plants to benefit from the proposed project is very large, adding up to 10,000 MW. At the rate of $ 31.5 million per 110 MW, this involves investments of $2,864 million. Since these investment are expected to be cost effective (as suggested by calculations in Annex 9), it is very important that the project should focus on barrier removal rather than subsidies or specific incentives. In this sense, GEF is a better approach with a strong technical assistance component combined with financing rather than the alternatives considered and rightly rejected in Section B.6. Experience with other GEF projects have shown that technical assistance alone without associated financing is not effective. Moreover, carbon financing such as the Clean Development Mechanism, is project oriented addressing one power plant at a time, and does not lead to effective barrier removal. On the contrary, potential beneficiaries might wait for elusive carbon finance even when they are able to undertake the project investments.

Response:  The team agrees with the above observation.

Comment: The barriers to EE R&M of coal-fired power plants identified in the Project Brief, e.g. in Section A.1, Annex 1 and elsewhere, are entirely correct. The measures identified to overcome these barriers (see Annex 1) also appear to be reasonable. One possible weak area is the lack of long-term financing for R&M activities. While the project itself cannot guarantee the availability of such financing, it is rightly noted in Annex 1 that a successful implementation of the proposed activities would provide the basis for future financing through PFC as well as from commercial banks. Improved financing would also result from Tariff Reforms which would improve the financial status of state power companies.

Response:  The team agrees with the above observation.  The team expects demonstration of the benefit of long-term financing will result in the same being made available for R&M as it is today for new projects, specially hydro project.

Comment: Although the assumptions on efficiency improvements are not fully documented in the project brief, the results and conclusions appear to be reasonable. Annex 15 assumes that heat rates and specific coal consumption (kg coal per kWh) would decrease by 23%. This is consistent with efficiency increase from 26% to 34% as a result of EE R&M. The incremental cost of mitigation: GEF investment per tonne of CO2 emissions reduction can be determined in a direct manner for Component 2, involving actual project investments through IBRD and GEF with a relatively minor contribution from other financing sources. The amount of CO2 emissions reduction for Component 1 of course is highly speculative. It depends on the assumption that as a result of the project activity, and specifically the $10 million GEF investment in technical assistance, there would be $ 183 million from other sources, with no contribution from GEF or IBRD. However, even considering only Component 2 investments, the incremental cost per CO2 “saved” is estimated to be about $6 per tonne CO2, which is quite cost effective compared to many alternative mitigation options.

In general, the Incremental Cost Analysis shown in Annex 15 is clear and appears to be correct.

Response:  The team agrees with the above observation.  Efficiency improvement assumptions have been clarified in the document.

Comment: The project fits very well within the context of GEF goals, specifically through its Operational Programme 5: Removal of Barriers to Energy Efficiency and Energy Conservation. The project also incorporates strategic priorities CC-2 (Increased access to local sources of financing for renewable energy and energy efficiency) and CC-3 (Power sector policy frameworks supportive of renewable energy and energy efficiency).
Response:  The team agrees with the above observation.

Comment: The regional context is generally less relevant in the Climate Change focal area than in Biodiversity and International Waters. Energy efficiency projects generally have no cross-border impact. Moreover, India’s size is such that it is the equivalent of many countries. Thus, India is a region by itself, and no additional regional leverage is necessary.

Response:  The team agrees with the above observation.

Comment: The experience to be gained through the technical assistance component and through the demonstration of improvements in an estimated six power plants adding up to 760 MW capacity should be very valuable to other power plant owners and operators in various Indian states. The total estimated market of the Partnership for Excellence program is stated to be 3960 MW, showing that there is at least a five-fold potential for replication. 

Response:  The team agrees with the above observation.  We would also reiterate that given that the Project is integrated with the GoI Program and that it shares the same institutional framework supporting the GoI Program, we are confident of larger replication of EE R&M beyond the projects financed by IBRD/GEF.

Comment: The proposed project activity, energy efficiency improvements in coal-fired power plant R&M, is shown to be reasonably cost effective, with seven years to positive cash flow. Although not shown, this is likely to be better than investments in new power plant construction. Thus the sustainability of the project would depend on successful barrier removal, encouraging other power plant owners to make similar investments. In some cases, the power tariffs are low so that investment in power generation is not cost effective. A rational pricing policy would improve cost effectiveness for power sector investments, benefiting both EE R&M projects as well as investment in new power plants of all types.

Response:  A comparison of proposed EE R&M with new project investments is included in Annex 9 demonstrating that for typical plants that would be included under this project, the EE R&M option has a much lower capital investment requirement, shorter implementation period, leads to lower tariffs and has lower carbon abatement cost per unit generation..  

Comment: There are no prior GEF programs involving energy efficiency improvements in electric power generation in India. There have been two projects involving end-use efficiency improvements, that are not relevant to the proposed project. Since India is a region by itself, no linkage to other GEF programs in sub-continent is required for the success of the proposed project.

Response:  The team agrees with the above observation.
Comment: The Clean Development Mechanism is another source of technology transfer for climate change mitigation projects. There are no registered CDM projects so far involving energy efficiency improvements in coal-fired power plants in India or anywhere else. Indeed there are no approved baseline and monitoring methodologies (so far) that would allow such projects to be registered under the CDM. The only methodology for power plant efficiency improvements is ACM007: Conversion from single cycle to combined cycle power generation, applicable to natural gas power plants. Indeed, CDM favours other types of projects, and is unlikely to be a major source of financing for the type of activities covered by the proposed project. Thus GEF support is highly relevant.

Response:  The team agrees with the above observation.

Comment: There is another project with very similar objectives to the proposed project. This is the so-called “Efficient Power Generation (Greenhouse Gas Pollution Prevention [GEP] Project)” supported by a $12 million grant from USAID, plus supplementary funding from Indian sources. The project is administered by the Centre for Power Efficiency and Environmental Protection (CENPEEP) of NTPC. The objectives are similar to Component 1 of the proposed GEF project. Though the potential beneficiaries of the proposed project are state power utilities, a great deal can be learned from the experience of CENPEEP GEP project and should be incorporated into the design of the implementation program for the proposed project. Note that there is no mention of CENPEEP in the current version of the GEF project brief. 

Response:  The Bank team did have discussions with USAID and CENPEEP and the lessons from the GEP project are reflected in the Project document.  The GEP project aimed at improving efficiency and heat rate of coal-fired generation primarily through use of advanced instrumentation for optimizing operations and maintenance (O&M) practices.  The project has been successful in demonstrating improved performance efficiency in NTPC plants and in some plants in the states of Maharashtra, Gujarat and Andhra Pradesh.  However, use of the techniques and practices promoted by CENPEEP require generation plants to have a minimum O&M performance level and an energy efficiency orientation.  The IBRD/GEF project targets poor performing plants where the performance needs to be improved to a basic minimum level with capital investment and capacity building before advanced optimization for energy efficiency can be used.  During the preparation phase the team, in coordination with USAID and CENPEEP, will explore options to introduce these practices in these generation plants.

Comment: R&M activities involving coal power plants should have no damaging environmental effects. Indeed, local air pollution should decrease as a result of cleaner combustion or better treatment of exhaust gases from the power plants. 

Response:  The team agrees with the above observation.
Comment: Section C.1 states: “Stakeholders and intended beneficiaries include various government agencies, private and public generating companies, financial institutions, private and public sector equipment suppliers and service companies, distribution companies, customers of all kinds, and residents in areas hosting renovated power plants.”

However, Section D.4 (“Social (stakeholder involvement)”) only considers social impact of the proposed project. The project seeks to break barriers to energy efficiency improvements in power plant R &M programs. It is well known that NTPC power plants are well managed, and that many state government power companies are not. The project would somehow reach the intended beneficiaries and convince them of the merits of energy efficiency in R&M, where GoI agencies have not yet succeeded. Thus getting input from state power companies and other intended beneficiaries is an important part of learning how to break down the barriers identified. The draft document does not indicate that such a consultation of potential beneficiary stakeholders has been conducted, and if not, what would be the approach to involving them in the project design and implementation.

A footnote to a description of Component 1 in Annex 4 indicates that Ministry of Power has requested the involvement of potential beneficiaries through stakeholder meetings. I believe that Component 1 should include a survey covering the perceptions of potential beneficiaries as part of the “Technical and policy studies” of Component 1. Such a survey, conducted early in the project would help improve the implementation plant. 
Response:  The team agrees fully with the need to involve potential beneficiaries in the design of the project.  A substantial amount of consultation with generation companies has been carried out which has now been reflected in the Project document.  Extensive interaction has taken place between GoI, NTPC, state generators and the Bank on the barriers affecting R&M in India.  In particular a two day workshop involving state level generators, NTPC, GoI  and state governments was conducted by the Bank in September 2005 to identify barriers to R&M in India and possible ways to address barriers.  Meetings have also been held between GoI, the Bank and potential beneficiaries of this Project.  Additional consultation is being contemplated, though the format for the same – whether through questionnaire, workshop or other means- will be firmed up in discussion with stakeholders.

Comment: Often a strong technical assistance is necessary during the preparation and the implementation phases. One of the generic barriers to energy conservation and efficiency is lack of trained personnel and technical and managerial expertise. The proposed project includes technical assistance and capacity building component supported by a $10 million GEF grant. This is a very important aspect of the proposed project. The brief description of this Component 1 in Annex 4 appears to be adequate.

Response:  The team agrees with the above observation.

Bank team response to GEF SEC comments on work program application submission
1.
Elaborate on the Bank strategy in the power sector in India and how the proposed project will help create a conducive policy and regulatory environment to promote rehabilitation of existing power plants and phase-out of out-gated, inefficient, highly polluting units.  Discuss specific regulatory and market barriers, the strategy and project activities to remove those barriers and the associated limitations and constraints in the political-economic context of India.

Response: An overview of Bank strategy in the power sector in India is given below and a summary of the same has been incorporated in the project brief. A detailed barrier analysis is provided in the main text of the project brief, whereas Annex-1 of the same provides further details including barrier mitigation measures proposed by the project. Also, a summary discussion on barrier analysis and mitigation measures has been incorporated in the project executive summary.
Overview of Bank Strategy in India
Bank strategy in power sector in India is to engage at the central and state level on key reform issues and to assist in financing of infrastructure where there is an alignment of policy, regulatory reform, and investment need.  Support for establishment of a non-discriminatory and efficient transmission company is reflected in three successive loans to Powergrid Corporation of India, which has transformed into the leading transmission company among emerging markets.  Hydro projects, implemented with due regard for environmental and social impact, and dam safety, have been an important part of Bank assistance to India, most recently with Naphtha Jakhri and now with the Rampur project under preparation.  The Bank has supported reform at the state-level through sector restructuring projects in Andhra Pradesh, Orissa, Haryana, Uttar Pradesh, and Rajasthan.  These investment projects have been supported with technical assistance at project level as well as central level on matters of all-India importance.  Currently the Bank is engaged with central and state institutions on issues associated with implementation of the Electricity Act 2003, which provides for unbundling of the sector, creation of power markets at the state and central level, and providing non-discriminatory open access to wires networks for generators to supply directly to large consumers.  The Bank is also engaged in dialogue and TA on rural electrification and investment in renewable energy; and in energy security work that is examining fuel and environmental externality issues.

Addressing Regulatory and Policy Barriers
It continues to be important to stress that the impact of a single project like this cannot encompass the wide range of policy and regulatory issues in the Indian power sector. However, through the use of technical assistance under the project and through focused dialogue with concerned policy and regulatory agencies, the incentives for EE R&M will be aligned in the individual states where the plants are situated.  Based on the demonstrated success of such EE R&M in select states, and the policy and regulatory framework enabling the same, other states could also potentially adopt such measures. The documentation and dissemination activities under the TA component would be used to support this. The project by itself is not designed to address the more vexed pricing problems afflicting distribution sector (and in turn impacting generators) in India, but forms a part of the wider Bank engagement with the central and state level entities on these issues. 

Phase-out of outdated, inefficient and highly polluting units 
Please refer section-6 of this response. 
2.
Alternatives (to an interest rate subsidy approach) that were considered and rejected are discussed briefly.  The justification for using GEF grant as interest subsidy is still rather weak (“there is no appetite in India for operational involvement that would not include investment”).

Response:  GEF funds will not be slotted in as an interest rate subsidy
It is surprising the review still mentions the interest rate subsidy.  In view of the comments in this regard at pipeline entry stage, the project design has been changed from financial intermediation to direct investment.  GEF funds are not used towards interest rate subsidy but are instead used to finance the incremental cost for the demonstration of initial EE R&M projects.  This will explicitly buy down the capital cost of EE R&M to the levels of traditional R&M thereby addressing a key barrier to implementation – the risk involved in attempting new R&M design approaches which involve higher capital cost with higher, albeit undemonstrated, energy efficiency benefit. 
Stand-alone TA is far too limiting given the challenges of EE R&M


The Government of India has taken a position that they are not interested in a pure technical assistance intervention, even if it is grant funded.  This is obviously a binding position, but the project team is in agreement with it.  Technical assistance that is provided on a stand-alone basis, in India as in many other parts of the world, is very often too far removed from the practical situation on the ground.  Many of the barriers to the EE R&M projects in India can be adequately addressed only by directly engaging with state utilities in real investment projects and developing frameworks to solve the issues involved. This is a particular risk in the Indian context where initiatives at the central level may not flow naturally to the state level.  

A substantial investment component is essential to project success


Working exclusively within a project structure would imply limiting the scope of the proposed project to particular investments, and would dilute the programmatic impact that is foreseen.  Nonetheless, there is a strong argument for direct financing of a portion of the overall investment requirement for EE R&M because of the limits imposed on Indian generators currently by state and central level regulatory and policy barriers.  This is not an environment where things are necessarily prevented from happening but one where constraints, big and small, might be known about but not removed for years, for one reason or another (with politics influencing very heavily how easily things get done).  An example is below-cost provision of supply to farmers – most people know that this is not a good idea and impacts on the viability of distributors, but there is no support for and/or confidence in alternative means of subsidizing irrigation.  Distribution reform is therefore forced to work around this problem, rather than confronting it directly.  The generation scenario is somewhat more promising.  In this case, GOI or state rules do not prevent EE from happening but they provide few clear incentives for it.  A focus on changing the incentive framework directly is valuable, and is part of the proposed GEF/IBRD approach, but will likely take years to bring benefits.  The process could well be accelerated by demonstrating across a range of major investments that EE R&M can be a win-win.

3.
The baseline scenario should explicitly include all ongoing and planned activities by the government, USAID etc.  The IC analysis for the financing window (to blend IBRD loan) is based on the difference between the cost of a basic R&M activity and the more costly R&M activity yielding higher efficiency.  [The estimate for “incremental” efficiency gains in the IC matrix is questionable : the 23% decrease in heat rate is based on the pre-R&M (3300 kcal/kWh) vs. post-R&M (2550 kcal/kWh), not baseline R&M (2900 kcal/kWh) vs. GEF R&M (3300 kcal/kWh).  This, together with the approach of using GEF grant to blend with IBRD loan to buy down financing costs, does not appear to be consistenct with the barrier removal approach of OP5.

Response:  The baseline scenario does include all ongoing and proposed activities.  The main intervention by GoI towards improving the performance of Thermal Power Plants is the "Partnership for Excellence" program, which has been described in detail in sections A1 (page-7) and Annex-1 (page 25) of the Project Brief.  The USAID funded Greenhouse Gas Pollution Prevention (GEP) Project and the ADB loan to Power Finance Corporation (PFC) have been described in Annex-2 (Major related projects financed by the Bank and other agencies, page-26). The GEP project primarily focuses on optimizing specific O&M aspects of coal-fired generation and not on R&M.  The R&M component of the ADB loan has faced problems which are discussed in the Project Brief.  
The IC analysis brings out the additional costs associated with an Energy Efficient R&M as against the traditional R&M. This incremental cost is proposed to be funded through GEF grants for some select plants in order to demonstrate the high cost - high efficiency alternative, which is expected to be replicated by other similar plants. The Carbon efficiency and Energy efficiency gains have been calculated using basic R&M as the baseline. 

The reviewer has correctly pointed out an error in the domestic benefits in the IC Matrix – the estimate for "incremental" efficiency gains in the IC Matrix (23%) has been wrongly calculated against the no-R&M scenario – instead of 23% as stated there would be a 12% improvement in heat rate etc.. This has been corrected in the project documents. However, all other computations in the IC analysis including incremental cost of GEF, reduction in CO2 emissions and tons of coal are correct since they have been carried out taking usual R&M.

As explained above, the incremental cost of energy efficienct R&M is proposed to be funded through GEF grants for select plants in order to demonstrate the high cost - high efficiency R&M alternative, which is expected to be replicated by other similar plants. 

Section 5.19 of the OP5 clearly lists    "... (d) investments (e.g., demonstration projects)" as one of the five standard GEF modalities required for generic barrier removal measures in case of "Higher perceived risks of the more efficient technology". The proposed project also incorporates other suggested measures including stakeholder partnerships (close involvement of NTPC), Institutional Capacities (Partnership for Excellence and trainings under TA), information channels (dissemination of experience in select plants) etc.

4.
The proposal has a good discussion of the barriers to EE R&M in India, but falls short of developing a comprehensive barrier removal strategy.  Even the proposed TA component only supports (i) project preparation (energy audits and investment plans); (ii) M&E; and (iii) training, marketing, and information dissemination.  The scope is rather limited vis-à-vis the range of key barriers identified, including (i) lack of regulatory incentive to invest in EE R&M under the current regime, and (ii) lack of a clear policy mandate and direction from the government on EE issues.  The Ta component should address these barriers and produce tangible outputs and outcome.  The project should also be explicit in addressing (i) lack of long-term financing for R&M and (ii) political risk of taking plants off-line for R&M work to enhancing the sustainability of the project while mitigating risks.

Response:  A very comprehensive barrier reduction strategy has been developed and presented in Annex 1 to the Project Brief.
Specifically on regulatory incentive – (i) the National Tariff Policy has made specific provisions requiring state regulators to develop regulatory frameworks incentivizing investments in R&M, in part due to Bank dialogue on this issue with GoI; (ii) Bank preparation efforts at the state level will focus on reaching agreement with state regulators on treatment for the sub-project to be financed under the Project as well as on a broader regulatory treatment for other projects; (iii) The TA component detailed in Annex 1 mentions in detail that a policy study will be carried out to underpin Bank engagement on regulatory aspects; capacity building support in the form of training etc. as required will be made available on regulatory aspects to both regulators and generators; workshops will be carried out to disseminate findings of the study as well as later to disseminate successful regulatory frameworks.  

On the issue of availability of long term financing – the barrier mitigation approach in   Annex 1 clearly states that the team has indeed discussed this with the GoI and it is quite clear that if the Project demonstrates that long term financing is an important barrier then PFC will make the same available.  It needs to be understood that the long term financing for other purposes is available for other purposes (such as hydro projects) quite freely in the Indian market.  

The issue of political risk associated with taking plants offline has similarly been addressed quite clearly – the team has had early discussion on making power available to states taking plants off-line for EE R&M through allocation from unallocated capacity of Central generators.  Long term financing for purchase of power during this period will also be explored during preparation.  In addition the states self-select based on their political appetite for this risk – for instance states with lower deficits are more interested than others on this criterion.

The table from Annex 1 is reproduced below and more details are available in Annex 1 of the Project Brief. In view of the above comments, the discussion on barrier reduction approach has also been further elaborated in the Project Executive Summary.
An analysis of our barrier reduction approach, as provided in the project documents, is presented here for reference:

	Barrier 
	Measures contemplated

	Energy Shortages during outages
	(1) To address supply risk the GoI has indicated willingness to consider short-term allocations from the 15% of total central sector generation which is unallocated. (2) The project will aim to reduce the plant outage to the minimum possible by improvements in planning and design; (3) To address price risk the project team would explore options such as long-term financing to enable higher incremental supply costs to be annuitized over a period of time to minimize tariff impact to consumers.

	Regulatory issues.
	The National Tariff Policy announced this year provides for a framework for introducing regulatory incentives for R&M projects.  To ensure timely implementation of the Policy at the state level and to incentivize energy efficiency in state regulation the Bank team will work closely with the State Electricity Regulatory Commissions to implement the National Policy through (a) a best practice study on regulatory treatement to be used for engagement with state regulators; (b) capacity building support on regulatory aspects for generators as well as regulatory staff; (c) workshops to disseminate findings of regulatory study.  

	General financial distress of state power sector.
	The project does not directly address the financial distress in the power sector, which is rooted in the distribution sector losses.  However, each sub-project proposed for financing will be subject to financial and economic appraisal wherein eligible projects will have to demonstrate adequate financial viability including future O&M budgets. With efficiency increases resulting from EE R&M and a part of the resulting benefits being passed to the generation utilities, the financial health of these utilities would be strengthened. 

	Lack of energy efficiency orientation.
	The project will require measurement of energy efficiency performance; incorporation of energy efficiency as a primary criterion for R&M project design; work with the Central Electricity Authority to incorporate energy efficiency parameters in the regular reporting requirements of all generators; 

	Poor O&M practices and management capacity 
	The Partnership for Excellence addresses this by requiring poor performing generators to work with NTPC (and other strong generators) to improve their O&M practices before design of R&M project and sanction of financing.  In addition the M&E system to be put in place by this project will improve accountability.

	Lack of long-term financing for R&M
	Long-term financing under the proposed project is ensured for the eligible state generators.  The Bank has also held discussions with the Power Finance Corporation (PFC), the nodal financing agency for the power sector in India, on this issue. The outcome of this project will be watched closely and if long-term financing should be a key requirement the same will be made available by PFC.

	Policy barrier to energy efficiency
	While the National Electricity and Tariff Policies issued this year provide a framework for encouraging R&M investments, this Project will leverage these by working closely with states for timely and satisfactory implementation. 


5.
The project matrix also raises concerns.  It ranks the top five risks as : (i) plants fail to achieve local emission standards; (ii) poor financial condition hinders generation performance; (iii) initial efficiency gains are not sustained; (iv) quality of coal is not delivered; (v) poor management practices persist.  Some risk mitigation measures are proposed, but they do not seem very assuring.  For example, the coal quality issue, which appears to be a major barrier to implementing power plant R&M, is not even covered under the TA component, but is left for possible Bank “AAA and other mechanisms” to engage coal authorities.

Response: Risks have been fairly assessed; mitigation measures have been developed and presented but the team is open to suggestions.
As GEF has noted, the plan is for policy-side work on coal to be conducted under the Bank’s program of sector work.  It should be noted that the initial pipeline of projects are located in the coal belt in the eastern region, and coal demand-side measures might have a reasonable chance – because or power plant proximity to the source of supply.  But it is also the case that the importance of fuel-side measures is not known yet.  These questions can be further developed in the course of IBRD project preparation, which has not yet started in earnest, pending GEF’s decision on the proposal.  GEF did not make specific comments on other mitigation measures, but suffice to say that the list of risks presented by the project team was comprehensive, and realistic in assessment.

6.
The proposal alludes to shutdown of oldest, least efficient plants.  This needs to be made explicit in the project design with measurable indicators and targets.

Response: Closing poorly performing plants is desirable but a sensitive issue.
Due to the power deficit situation closure of old plants is a sensitive issue and is not proposed to be a requirement for the Project.  However, there will be development of methodologies to assist policy makers and asset owners in appraising projects better, and in determining when it is better to shut down an aging plant rather than re-invest in it.  While the project interventions cannot predict whether any potential projects will come up that lead to close down, and while Indian authorities are similarly not in a position to commit to plant closures, the reality is that some poorly performing units are more than 30 years old and will inevitably be shut down.  The contribution of a GEF supported project in this regard will be to provide policy makers with additional analytic capabilities so that these decisions -- which will be Indian decisions -- can be made with more confidence. 

The new National Electricity Policy issued by GoI already provides for closing down plants that are too old, decrepit, and dirty to be turned around by renovation. This has also been indicated in the project brief (pages 7, 23). 

7.
Sustainability (and replicability) of the project depends on removal of the barriers identified, including, as the project brief states “a suitable regulatory treatement”.  As discussed under Project Design, the current barrier removal strategy does not appear to be comprehensive enough to address regulatory and policy issues.  The interest subsidy approach makes project sustainability and replicability questionable.

Response:
Please refer to response to comment 4 above on comprehensive barrier reduction, including “regulatory treatment”.  Refer to response to comment 2 on “interest subsidy”. Financial sustainability of the project has been verified in the financial analysis, where the project is estimated to have an FIRR of at least 15%. The key risks to sustainability come from lack of O&M capacities which are proposed to be addressed through capacity development under the TA component and under the “Partnership for Excellence” program. Similarly, on the issue of replicability, the financial analysis in the project brief brings out the viability of EE R&M projects even without GEF support, which are expected to take off once the regulatory and policy barriers are addressed, and high-cost high-efficiency technologies are successfully demonstrated.

Moreover, there is no specific strategy nor is there great likelihood in the near future that CDM revenues will be significant, if at all, source of financing that EE R&M projects can count on.

Response: Replication strategies are already built-in to the proposed program, despite the uncertainty around CDM.
Through the Partnership for Excellence and the Project on EE R&M to be supported by GEF and IBRD, there will be extensive knowledge sharing and best practice dissemination.  This will contribute to break down various existing barriers to information and experience sharing.  Studies on technical and regulatory aspects are already proposed, and workshops on these and other topics proposed as well.  

In terms of financial sustainability of future projects, the project team fully agrees that CDM revenues are uncertain.  However, the document does not suggest future financial sustainability of EE R&M rests on CDM.  In many cases investments in EE R&M could be financially viable without grants, provided barriers are mitigated – as a rough estimate at least 20% of the generation units in the target category could carry out EE R&M without grants.  Barrier mitigation approaches will be developed under this Project.  In addition the mainstreaming of these approaches will help bring down capital costs of such projects.  CDM if it becomes available will add to the attractiveness of this option but it is probably not essential in many cases. However, other possibilities will need to be assessed as well.  Success of the GEF program could open up new possibilities for GOI financing.  Or a vehicle such as the proposed clean energy development fund could be in place by that time.  Clearly, the evolution of financing products (including ones with grant components) will need to be closely monitored.  Please refer Annex 9 in the Project Brief for best-estimates of financial performance.  A better judgment can be made during preparation of the project.

8.
There is some replication within the project (640MW) in addition to 760MW proposed for GEF/IBRD financing.  Replication potential is about 3200MW (110 and 210MW units) in India.  The project needs to develop a national replication strategy.

Response:  The section on Project Components in the Project Brief discusses that the GoI Program includes a total of 3960 MW (110 and 210 MW units) of which 760 is proposed for financing under the Project and the remaining 3200MW are available for short term replication.  However, the total market for replication is much larger – there is over 32,000 MW of 110 and 210 MW units.  

There is a national replication strategy proposed in the document.  Since the Project is part of the GoI Program and since the key players such as PFC (lead financier of all R&M in India), NTPC (largest generation utility and partner for state utilities in the GoI Program), CEA (Central technical planning agency) along with the Ministry of Power, GoI, are integral parts of the Program and are awaiting the demonstration impact of these projects, replication of success under the Project is guaranteed.  In addition the entire barrier reduction approach used and the demonstrated outcomes are proposed to be extensively disseminated through the GoI and through focused workshops.

9.
The key indicator is MW (i.e., 1400 MW) of capacity for which energy audits are carried out and EE R&M schemes implemented, which leads to 15 m tons of CO2 reduction over 15 years.  Budget for M&E 2m.

Response: The results framework and arrangements for monitoring (Annex 3) have been substantially improved after the submission.

10.
GEFSEC agreed to pipeline of $30m as phase 1 of this project , which was also reflected in the revised concept.  The current proposal for WP includsion should limit GEF resources to that amount and revise the financial plan, project targets accordingly.

Response:  The GoI has specifically indicated that $30 million would be inadequate to make the level of demonstration impact they think essential for the success of the Project.  Subsequent to the technical clearance $45.4 million has been released from the Mathania project in favor of this project for this express purpose.  

11.
Comments from other IAs at entry have not been addressed.

Response: The Project team received UNEP comments on April 18, 2006. The response to the same has been provided in Annex-C to the Executive Summary. 
12.
Response from STAP expert review has been provided, with most issues addressed.  On the issue of carbon finance the expert states that “CDM… is unlikely to be a major source of financing for the type of activities covered by the proposed project.”  The Bank team agrees with the above observation; however, the proposal alludes to carbon finance as a source of revenue to support the financial sustainability of mainstreaming EE R&M. What is the expectation of CDM revenues? How critical are they in supporting sustainability and replicability of the project?

Response:  Please refer response to comment 7.
13.
The above mentioned concerns, including the presentation of any investment support as part of a comprehensive barrier removal strategy including risk mitigation and removal of financing barriers, must be fully taken into account in any proposal intended for WP entry.

Response:  Please refer responses to above.

14.
The project in its current form is not recommended for WP inclusion.

Response:  We hope the above explanations – and their subsequent incorporation (where necessary) – will change the assessment. 

(Further to the above written response and the bilateral review meeting on April 20, 2006, GEFSEC has indicated that their assessment of the project is now much more favorable.)









� Rehabilitation of power stations is generally referred to as Renovation and Modernization in India.


� Rehabilitation of power stations is generally referred to as Renovation and Modernization in India.


� It is assumed that any activity that takes place in the baseline would: (1) would be delayed without the support of IDBRD and GEF, and (2) be replaced by the GEF alternative activities. For this reason the GEF alternative envisions a replacement of the baseline investments with the more efficient R&M investments   


�  TCE savings for the EE financing window component were calculated by examining a typical high cost, high efficiency R&M activity to quantify an average cost of saving one TCE ($6.99/TCE based on 15-years of savings).  This number was then multiplied by the total amount of investment made possible by the GEF project ($37.9 million).


�  TCE savings for the TA component were calculated by examining a typical high cost, high efficiency R&M activity to quantify an average cost of saving one TCE ($1.64/TCE based on 15-years of savings).  This number was then multiplied by the total amount of investment made possible by the GEF project ($7.5 million).


�  TCE savings were calculating the weighted average of the incremental costs associated with the TA and financing component of the project ($4.54/TCE based on 15-years of savings).


� Substantiated by the Centre for Power Efficiency and Environmental Protection (CENPEEP), established by National Thermal Power Corporation Ltd. (NTPC), with assistance from USAID-India.


� Cost of Unserved Energy study carried out by The Energy and Research Institute (TERI) in 1999





