CHAPTER   I

PROJECT CONCEPT AND DESIGN

A. CONTEXT OF THE PROJECT

India is on the forefront of the global renewable energy movement aiming towards sustainable energy security and development.  Having added over 3800 MW of renewable electric capacity during 1992-2004, India has earned a place of respect in the global community.  It is the only country in the world to have created an exclusive Ministry of Non-conventional Energy Sources (MNES) which has evolved a conducive and enabling environment to facilitate the accelerated development of environmentally friendly renewable energy sources. 

MNES identified and initiated a project for optimizing the development of small hydel resources in the Himalayan and sub-Himalayan hilly regions of India, in order to achieve :

a) reduction in carbon emissions through use of perennial and renewable hydro energy resources,

b) protection of bio-diversity and reduction in deforestation, and

c) creating job opportunities and livelihood possibilities in the remote hilly areas.

The above proposal fitted well into agenda 21 of the Rio Summit, generally addressed all the four areas of concern to the GEF viz. Bio-diversity, Global Warming, Water pollution and Ozone depletion, while also directly or indirectly addressing virtually all the six thematic areas of priority for UNDP projects in general viz. poverty eradication and grass-root participation, environmental problems and natural resources management, transfer and adaptation of technology for development, women in development, technical co-operation among developing countries and management development.

In our opinion, the relevance of the project to the GEF concerns as of now, and to the UNDP thrust areas has been as follows ; 

Relevance of the Project to GEF concerns

	No.
	GEF Concerns
	GEF Priority weightage
	Relevance
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	Low
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	Ozone Depletion
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Relevance of the Project to UNDP Thrust Areas
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	Transfer and adaptation of technology for development
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	4.
	Women in development
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	5.
	Technical Co-operation among developing countries
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Government of India is most concerned with poverty eradication, since a little over one fourth of the citizens in this country live below a modestly defined poverty line. The Government of India also realizes that growth and development cannot take place in the absence of adequate economic decentralization and peoples participation.

Private initiative, whether individual, collective or community-based, forms the essence of the development strategy articulated in the IXth and Xth Five-Year-Plans the latter being launched in the fiftieth year of independence, which will see the country not only into the next century but also into the next millennium.

While paying inescapable attention to basic infrastructure development, Government of India has also realized that economic growth even in this area has not necessarily led to commensurate improvements in the quality of life.  Therefore decentralization is considered the essence for effective and responsive delivery of even the infrastructural services.  

In the above context, the UNDP/GEF Hilly Hydro Project as conceived in the Project Document is highly relevant to the development strategy and priority of the Government of India.  It aims at improving the quality of life of people living in remote hilly areas through private and community-based initiatives in the decentralized and responsive delivery of one of the most important infrastructural services i.e. supply of electricity at affordable prices, and in an environment friendly mode.

The Project has been equally relevant to the expectations and needs of the beneficiaries i.e. the end-users of electricity, the project developers, State nodal agencies for non-conventional energy development and the technical institutions associated with the project.

India has an assessed small hydro potential of 10,000 MW of which only about 1600 MW has been installed so far.  With the systematic efforts of the MNES, small hydro power is emerging as a viable cost-effective option for providing electricity to the villages on a stand-alone basis and even as grid tail-end injection systems. A number of commercial projects are now being set up by private developers on canals as well as run-off-river sites.

Based on the strong foundations laid by this project and priority given by MNES, Govt. of India, for the development of small hilly hydro sector in the country a World Bank loan of US $ 70 million was given to MNES’s financial arm, IREDA to finance 100 MW of small hydel power projects, which IREDA has successfully utilized, committing all the funds, one year ahead of schedule. Further, a second line of credit of US $ 110 million was given and stands fully utilised.  Thus, the necessary lines of credit have been catalysed and are expected to provide the financial support for the rapid expansion of this vital energy sector.

The Himalayas – a vast chain of mountain ranges spanning more than 600 thousand sq. kms. of land is home to over 80 million people.  The Himalayan belt has numerous perennial streams suitable for generation of hydro electric power.  The project document clearly assumed that this energy, if made available in a cost-effective manner for cooking and heating, can change the deforestation trends in the region by reducing fire-wood consumption @ 1.42 tonnes per year per KW of installed capacity, even if the plants operated at 60% of their capacity and even when only 50% of the energy produced is used for cooking and heating, with the balance reserved for lighting and other uses.

With the liberalization of the economy in India during the VIII Five Year Plan, MNES has been encouraging a market orientation to the renewable energy programme with active private sector participation and with a 3-fold strategy for the development of Small Hydel Systems which is as follows :

a) Budgetary provision for demonstration projects,

b) Soft-term financing from IREDA, and

c) Fiscal incentives.

Considerable work on small hydro having already been done in China, Brazil, Australia, Finland and Sweden, it was proposed to draw on the experience of these countries and strengthen a few institutions in the Country, with AHEC, Roorkee as an apex institution.  The environmental benevolence of small hydro projects, which can benignly merge in the existing fragile and sensitive environmental settings, might have been a major factor for the GEF to consider funding of the proposed project.

The Project was designed to assist the Government of India mainly through setting-up of 20 commercially viable small hydel demonstration projects, 100 water mills and upgrading the institutional and human resource capabilities from the local to national levels and finally by formulating a strategic master plan for the sector.

By developing a package of appropriate technologies and ‘management and ownership’ models which were people-centered, gender-sensitive and environmentally-sound, the project aimed at demonstrating the potential to reduce deforestation and protect bio-diversity in the eco-fragile Himalayan and sub-Himalayan region besides reducing carbon emissions.  This was to be achieved by people’s participation in using electricity for cooking, heating and other purposes replacing fuel wood, kerosene, and other fossil fuels. 

MNES was selected as the Executing Agency for the Project, with the National Project Director to lead the effort.  He was assisted by a Project Management Cell, headed by the National Project Coordinator envisaged to coordinate the Project with technical support from AHEC, Roorkee, and IREDA as their fund managers.

B. PROJECT DOCUMENT

The Problem and the Technical Approach

(I) The Problem

i) While successive governments in India have been strongly committed to the task of rural electrification, access to electricity particularly in the remote hilly regions is very low. Even in these villages declared to be “electrified” there are a significant number of habitations that are not covered.  In electrified villages too power is available for only 5-8 hours each day and the low tail end voltage which seriously affects the financially viable usage of electricity, poses a major problem.  Moreover, it is both uneconomical and wasteful for the conventional grid to be extended to these remote locations.  It is estimated that there are over 18,000 villages in the country mainly in remote locations that have not been effectively covered with the stable supply of electricity.

ii) Wherever some small hydro power projects exist, many of these are not efficient and cost-effective, the reason being that these are mostly scaled-down versions of large projects.  While losing out on the economies of scale, simplified technology packaging not having been seriously attempted, there are redundancies and the systems are un-economical and commercially unviable and thus unable to attract Private Investments.

iii) There is a lack of awareness of the benefits of micro hydel projects among local communities. 

iv) There is a general lack of testing facilities, dedicated training facilities and consultancy/ information services on Small Hydro Systems.

v) There are thousands of Water Mills operating inefficiently, requiring state-of-the-art technology inputs, for upgrading them.

vi) There are traditions in shifting cultivation in the Hilly areas – known as ‘Jhoom cultivation’ – which run contrary to environment-friendly land use.

vii) Cooking and heating in the remote villages is through the use of fuel wood burning.  This has resulted in deforestation, affecting bio-diversity, besides leading to high levels of carbon emissions, which have detrimental effects on health and climate.  With inefficient wood burning ‘chullhas’, a village woman can inhale smoke equivalent to 400 cigarettes a day.

In our opinion, the problems to be addressed by the Project have been very clearly defined and articulated.

[II]
Technical Approach

i) The technical approach of the Project was to install 20 commercially viable demonstration projects in various Himalayan and Sub-Himalayan States that would serve as model projects for replication on a major scale throughout the Hilly regions of India.  Economically optimal technology packages, tailored to local conditions, would then be available with proven methodology and implementation strategy.

ii) Zonal Plans and a consolidated strategic Master Plan was aimed at, identifying a large number of Small Hydro schemes in the entire Himalayan and Sub-Himalayan Regions, which would be ready for funding by the international donor agencies who are keen on sponsoring and enabling environmentally-sound technologies and projects.

iii) The power would be delivered to the beneficiaries around each project on a stand-alone basis, not linking them to any grid.  At very few locations, where there is generation of electricity through diesel-generators, existing transmission lines, street-lighting poles and fittings would be used to the extent feasible.  In other words local grids would develop around the SHPs.

iv) The main idea was to develop management and ownership models through village-level cooperatives, NGOs, people’s groups etc. so that these demonstration units could be taken over by the local bodies for operation and maintenance and overall management including collection of revenue.  The local personnel were envisaged to be trained in the operations, maintenance and management of these projects.

v) The aim was to prepare a Report on cost-benefit analysis, electricity tariff and revenue collection mechanism for sustainable operations of these units and use this Report for replication of these projects.

vi) 100 Water mills in different regions were to be identified and upgraded with add-on devices for electricity generation, again to serve as models for replication.

vii) Energy produced by the demonstration projects was to be used for cooking and heating etc. using low-wattage, energy-efficient appliances and with consequent reduction in deforestation.  These innovative devices were to be popularised through social marketing personnel and NGOs.  Agricultural pumpsets were envisaged to  supply electricity for Irrigation purposes.  The savings envisaged from the 20 demonstration projects were estimated to be as follows :

(a) 7,000 tons of fuel wood/ year

(b) 3,200 tons of carbon emission/ year

viii) With 500 Small Hydels totaling about 300 MW capacity deemed to be completed during the IX Five Year Plan, the following savings were envisaged :

(a) 420,000 tones of fuel wood/ year

(b) 189,000 tons of carbon emission/ year

ix) Three technical institutions in different regions were to be upgraded to a considerable extent in the field of training and consultancy/ information services on Small Hydel Projects.

x) Core competence of Key personnel associated with the Project was expected to be upgraded in the field of planning and handling of Small Hydro Projects and also in the determination and upgradation of optimal investment policies and implementation arrangements.

xi) Afforestation of catchment areas, where necessary, would be carried out by the Forest Departments of the State Governments.

xii) Towards the terminal end of the Project, a revolving fund was to be operationalized by IREDA to provide soft loans for private participation, for which the Project was expected to have catalyzed considerable interest.

In our opinion, the project approach and strategy was clear and emphatically categorical. 

[III]  Objectives, Success Indicators and Major Assumptions

	No.
	Objectives
	Indicators of Success
	Major Assumptions

	1.
	To develop a national strategy and a master plan with detailed investment proposals for the optimum utilization of small hydel resources of the Himalayan and sub-Himalayan regions.
	i) A success criterion would be the acceptance of the master plan by the MNES and its incorporation in the 9th and 10th Five Year plans, with necessary budget provisions.

ii) Another criterion would be the interest evinced by potential international donor agencies by way of commitment of funds for some of the projects included in the master plan.


	i) Master Plan would be ready before the onset of IX Five Year Plan, would be accepted by MNES and progressively implemented by the State Governments.

ii) International donor agencies would be interested in supporting environmentally sound projects in hilly and isolated rural areas.



	2.
	To develop a package of commercially viable and environmentally sound technologies, on the basis of
	i) A success criterion would be the adaptation and replication of these demonstration projects on a major scale throughout the hilly regions of India.


	i) The demonstration project would become ideal models for replication and that all the States having hilly regions would proceed to replicate these projects.

	No.
	Objectives
	Indicators of Success
	Major Assumptions

	2.
	installation and 

commissioning of twenty demonstration units at various selected places, for generation and use of small hydel power and to develop appropriate models for ownership, management and maintenance of the small hydel projects through people centered and participatory approach.
	ii) Another success criterion would be the reduction in the cost of installed capacity per kilowatt and in the cost of electricity per kilowatt hour compared to pre-project situation and stepped-up acceptance of end-use appliances by the people.

iii) The third success criterion would be the participation of the local people in the ownership, management and maintenance including collection of revenue and expenditure of the small hydel projects.


	i) Cost reduction of the order of 30 – 40% was expected to be achieved in the supply of electricity generated by the small hydro projects.

People of the area would switch over from fuel wood to electricity primarily for cooking and heating, and accept low-wattage appliances.

ii) Local people would participate in ownership, management, maintenance and revenue collection.

Women would be largely freed from the task of collecting fuel wood and would be employed in small scale and cottage industries which would come up as a result of surplus electricity generated locally.

	3.
	To develop the institutional and human resources capabilities, from the local to national levels, needed for the execution/ implementation of the project and for sustainable development of the mini-micro hydel sector in hilly regions.
	i) A success criteria would be the establishment of a ‘core team’ of officials at the national and state levels who would be able to handle independently the planning, design, construction, maintenance, operation and management as well as a large number of local people, in Panchayats or other local bodies, trained in the management and maintenance aspects of small hydel projects.

ii) The other success criteria would be the extensive use of the three selected technical institutions, in the fields of testing, training, applied research and in the provision of consultancy and information services for small hydel projects.
	i) It was presumed that training would have significant impact at the local as well as national level, and a core team of officials would be created.

ii)  It was assumed that the three selected technical institutions would take interest in capacity-building, so as to provide all Technical inputs for SHP development.


In our opinion, linkage among the objectives, expected outcomes and impact (indicators of success) and the major assumptions were fairly rational and logical.  Anticipated risks in failure of assumptions were low.

[IV]
Identification of Beneficiaries

Following beneficiaries were identified to be targeted by the Project :

i) People living in remote villages in the hilly regions, mostly tribal, poor and illiterate.  [ It was expected that each project would cover on an average around 200 families involving approx. 900 people].

ii) Three selected technical institutions.

iii) Implementing Agencies viz. State Nodal Agencies and Private Developers.

iv) MNES.

v) State Electricity Boards.

vi) NGOs associated with Water Mills and Demonstration Projects.

vii) Women as users/ trainers/ motivators in the load development appliances.

viii) Local ‘generation and distribution’ management agencies.

ix) Manufacturers of equipment and retailers of identified appliances.

x) Various NGOs and National Consultants entrusted to undertake different studies.

[V]
Involvement of beneficiaries in the formulation and implementation of the Project

The beneficiaries of the electricity in the local area were to be involved with the Project right from the concept to planning & management including operation, maintenance and long term sustenance which interalia included revenue collection and overall administration.  The idea was to transfer these demonstration projects after commissioning to the local bodies (Panchayats, Cooperatives and Local groups).

The users of electricity around the project were also to be involved in the use of low wattage, energy efficient appliances in lieu of fuel wood.  They were to be involved in using electricity for warming of green houses for agricultural and horticultural purposes and setting-up of small-scale industries like fruit processing etc.  Pump-sets were to be provided at representative locations to facilitate terrace cultivation.

The National Consultants were to work hand-in-hand with International Consultants on several issues like technology selection, Master Plan etc.

MNES, State Nodal Agencies and the Technical Institutions were to be involved with the planning, designing and implementation of the demonstration projects.  The SEBs were to be involved in power evacuation arrangements and signing of the Power Purchase Agreements (PPAs) with  the State Nodal Agencies/ Project Developers.

MNES was to be a focal point in organizing and coordinating all the activities through its Project Management Cell (PMC).

The Technical Institutions were to be involved in the consultancy services for preparation of feasibility and detailed project reports (DPRs), organizing training courses, testing and information services.

Manufacturers of equipment were to be involved with the Project right from the conceptual stage so as to be able to supply the right kind of technologies and products.

While beneficiaries including nodal agencies and operational partners have been clearly defined envisaging their involvement in formulation and implementation of the Project, “stakeholders” have not been explicitly identified by the Project Document.  While discussing with NPC during the evaluation, it appeared to the Evaluation Team that the end-users of electricity, State nodal agencies, project developers and the Technical Institution viz. AHEC were being considered as the stakeholders. 

[VI]
MODALITIES OF EXECUTION

Executing Agency and Management Arrangements

MNES was selected as the Executing Agency for the Project.  The Project was to be organized through a Project Management Cell (PMC) headed by a National Project Coordinator (NPC), under the overall directions of National Project Director (NPD), a senior-level functionary of the MNES.  A Project Implementation Committee (PIC) was to supervise the Project with Secretary, MNES as Chairman and the National Project Director as its convener.  For functional consultation and guidance besides frequent monitoring, a Project Executive Committee (PEC) was envisaged under the Chairmanship of the National Project Director, its convener being the National Project Coordinator.

Implementing Agencies/ Recipient Institutions

The implementing agencies/ recipient institutions for the Project were identified as under :

i) State Nodal Agencies/ Power development departments,

ii) AHEC – An apex Technical Institution for the Project,

iii) Private Developers,

iv) NGOs, Local Cooperatives, Water Mill Association etc., and 

v) National and International Consultants.

The Project Document defines in broad terms the implementation arrangements envisaged.  While the modalities of corporate functioning were clearly spelt out, the networking of time-bound arrangements with numerous agencies responsible for conceptualizing, planning, designing, procuring, contracting, organizing statutory clearances, policy translation to field realities, inter-department and inter-governmental co-ordination consultancy services, involving NGOs, community leaders, women in the project formulation and implementation, etc. could have been concretized to a higher degree of precision.  Mandatory/ legal binding and formalized levels of commitment through MOUs and Agreements, in the context of the Project document, could have been put in place, to avoid the present level of diffusion of commitment to a common cause and a shared vision.

Work Plan : Activity Blocks

The work plan was drawn for a period of 42 months dividing the project activities into 10 activity blocks as follows :

(i) Survey and Assessment

(ii) Zonal Plan

(iii) Technology Selection

(iv) Water Mill

(v) Load Development/ Low Wattage Appliances

(vi) Project Execution : Demonstration Schemes

(vii) Environment Assessment

(viii) Training

(ix) People’s Participation

(x) Master Plan

The Major activities covered under the above ‘activity blocks’ were the following :

1. Review and assess all available data including existing infrastructure facilities and untapped small hydel potential.

2. Prepare a zoning plan identifying different zones for different techniques of hydel generation.

3. Establish long term objectives and investment strategies.

4. Prepare development plans for development of small hydel projects in each zone.

5. Conduct thematic studies and prepare reports on various issues and aspects of importance to the master plan.

6. Prepare a master plan for optimum utilization of small hydel resources in the regions.

7. Identify twenty small hydel projects to serve as demonstration projects.

8. Prepare designs using latest available technology to improve the efficiency of small hydel projects.

9. Prepare drawings, specifications, tender documents, call for bids and award contracts for the demonstration projects.

10. Execute the demonstration projects.

11. Examine proof of viability of the new technologies and designs, monitor project implementation and ensure quality control, design safety, reliability and prepare completion drawings.

12. Prepare operation and maintenance manuals for these projects in two languages.

13. Provide on-the-job training to the local personnel in the operation and maintenance of these projects.

14. Update the master plan on the basis of experience gained through the demonstration projects.

15. Carry out survey on the use of electricity generated by the demonstration projects.

16. Carry out survey and formulate a load development programme.

17. Implement the load development programme.

18. Identify and upgrade 100 water mills through improved designs and add-on facilities for electricity generation etc. 

19. Train villagers in different skills, to work in small scale industries and also set up their own small scale industrial units.

20. Set up and operationalise a revolving fund.

21. Prepare report and implement the management of small hydel projects.

22. Identify and train personnel in the planning, design, implementation, operation, maintenance and management of small hydel projects.

23. Develop/ upgrade the capabilities of the three technical institutions in the fields of testing, training, applied research and consultancy and information services.

The Evaluation Team has noted that despite it being the aim of the Project and the same having been clearly stated in the Project justification (page 12 of the Project document), none of the activities listed above specifically relates to the infrastructural work of electrification of the surrounding villages to go hand-in-hand with the commissioning of the demonstration projects.

OUTPUTS

Outputs envisaged from the above set of activities were as under :

[A]
Master Plan

1. Assessment of existing Infrastructure and untapped potential,

2. Zoning plan,

3. Long-term objectives and investment strategies,

4. Zone-wise development plans,

5. Thematic studies, and

6. Formulation of a Master Plan comprising national strategy and investment proposals.

[B]
Demonstration Projects

1. Identification of 20 demonstration projects.

2. Design with latest technology.

3. Drawing, specifications, tendering, award of contracts.

4. Execution and operationalising the demonstration projects.

5. Assessment of techno-economics, quality, safety and reliability.

6. Survey on cost-effectiveness of electricity and fuel-wood savings.

7. Manuals for O&M and spare parts management in English & Local language.

8. On-the-job training of locals in O&M.

9. Survey on fuel-use pattern, load development, reduction of carbon emission.

10. Implementation of load development appliances together with their O&M manuals.

11. Identification, development, upgrading, testing, add-on electricity generation and commissioning of 100 water mills.

12. Training villagers, including women, to set up and work in small scale industries.

13. Operationalize revolving fund for Equipment.

14. Report on management of SHPs including cost-benefit analysis, electricity, tariff and revenue-collection mechanism for implementation.

[C]
Capacity-Building

1. 53 fellows to be trained from the agencies associated with the Project.

2. Development of facilities in the three selected TIs, in testing, training, applied research, consultancy/ information services.

Inputs

Government Inputs

1.
Budget

:
Rs. 224.8 million (in kind)

2.
Personnel

:
NPD, PIC, PEC, PMC, TIs, Support personnel

3.
Training

:
Courses, Seminars, Workshops

4.
Equipment

:
Expendable and Non-expendable equipment

UNDP Inputs

1.
Budget

:
US $ 7.5 million

2.
Personnel

:
International Consultants, National Professionals

3.
Travel

4.
Sub-Contracts 
:
Survey, Thematic studies, EIA etc.

5.
Training

:
Fellowships

6.
Equipment

:
Expendable and Non-expendable equipment

In our opinion, activities planned had proper linkages with the objectives and outputs delineated which, in turn, were commensurate with the inputs.

Indicators for Monitoring and Evaluation

Project review and evaluation has been described in very broad terms and we did not find well-defined indicators for Monitoring and Evaluation in the Project Document.  Monitoring and Evaluation indicators could have been elaborated with early-warning signals and PERT etc.   

Project Schedule

The Project was originally conceived as a 3-1/2 Year (42 months) activity.  It started in Jan ’95 and should have ideally been completed in June ’98.  Not having progressed enough, it was extended by 1-1/2 years i.e. until Dec ’99 and further till Dec., 2003.

The Project being multi-purpose, multi-agency and multi-disciplinary in nature, trying to address a large development issue, hoping to make an impact in as many as 13 Himalayan and Sub-Himalayan States having their own administrative set-ups, policies, their own concerns and perceptions and political environments; should have been more realistic in its time horizon.

It could have been planned in two distinct phases,

1. Preparatory phase, and

2. Implementation Phase.

The preparatory phase of 2 years could have been devoted to the surveys, thematic studies, and preparation of inputs for Zonal & Master Plans, innovating load development appliances, sensitizing project beneficiaries, conducting EIAs, policy fine-tuning at the Central and State Government levels, identification of Demonstration Projects and Water Mills, settlement of MoUs, PPAs and Project Execution agreements.  The next 3-year phase could have been utilized for execution of demonstration projects, water mills, implementation of load development appliances, Training and capacity-building, finalisation of Master/ Zonal Plans, continuing involvement of local communities (by gender) and finally the impact assessment of the Project against the perceived objectives. 
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