EXECUTIVE SUMMARY

The UNDP-GEF Hilly Hydro Project was executed by the Ministry of Non-Conventional Energy Sources in the Himalayan and Sub-Himalayan Hilly Regions of India.  This project was initiated in January 1995 and completed in December 2003.   Considering the vast geographical spread of the demonstration sub-project sites, the active involvement of various Sub-Himalayan States, and the significant policy impact as well as policy implications anticipated as a result of the implementation of this project, it was decided by the sponsors to conduct an indepth Terminal Evaluation and Impact Assessment Study of the Project. The Indian Institute of Public Administration, New Delhi was requested to undertake the study. This Terminal Evaluation and Impact Assessment Study was initiated in September, 2003 with the purpose of assessing the impact of this project both at the National and Sub-project levels, and suggest measures that would help in the future expansion and development of the Small Hydro Sector in India.  While highlighting the important lessons learned though the implementation of the project, the Terminal Evaluation and Impact Assessment was also expected to assist both the UNDP and the Government of India not only to assess the success of the project in meeting its objectives but to evaluate the effectiveness and impact of the project in the targeted demonstration project areas and on the beneficiaries inhabiting them, mainly in order to derive relevant policy lessons for the future.

The major conclusions reached by the study at the overall national level are that while the project was very well designed and highly relevant to the energy, livelihood, and ecological security of the hilly regions in India, it could not be fully implemented in terms of certain essential components even during its much extended time frame.  This was largely due to a fairly high degree of diffusion of the formalized and accountable commitments on the part of local implementing agencies.  Inspite of its rather complex and ambitious objectives the Project was very well managed at the national level.  However the inadequate co-ordination at the State and Sub-project / field level may have diluted its potential impact.

The project originally intended to cover 13 Himalayan and Sub-Himalayan States.  However only about half the States participated in the project and that too in varying degrees.  While some States have been very proactive and responsive to the project, there are others who have only been able to utilize the project to a limited extent.  The degree of pro-activity among the participating States has been closely and directly related to the technical and administrative strengths and autonomy of their respective State Nodal Agencies.  Most non-participating States belong to the North Eastern Region and have kept out of the project for various reasons.  Thus the geographical outreach of the project has been both non-uniform and limited.  Likewise, of the three Technical Institutions that were to be developed for the project only one has been responsive while there has been no effort to either develop or replace the other two.  The regional ramifications of this deficiency in the development of the Small Hydro Sector especially in the north-eastern region is quite apparent, and may have been one of the important factors that has affected the low level of participation in this region.    

The Hilly Hydro Project laid a great deal of emphasis on people’s participation and the evolution of ownership models in the small hydro sector.  Unfortunately, this did not materialize to the expected extent.  The stress on people’s participation was primarily due to the fact that these demonstration projects were targeted to be set up in very remote and isolated locations and were visualized as `stand alone’ SHPs requiring not only the generation of micro hydel power but also the distribution of this power through a local isolated grid.  Both the generation and distribution facilities were to be set up and managed initially by the developer, with distribution being subsequently handed over to the local population mainly in order to create a sense of ownership and evolve a collective participatory model of management.  It was expected that such a decentralized participative model of SHP development would evolve and grow as a consequence of the very isolated nature of these stand alone micro hydel systems.  While the project made explicit provisions for the setting up of power generation facilities there was no such clear and explicitly articulated activity block designed to put the distributional facilities and related infrastructure in place.  This major lacuna in the project design has led to about half of the sub-projects being based on power evacuation directly to the State grid.  This revised approach has seriously affected at least 3 major categories of activities that were planned namely, the setting up stand alone SHPs and the mini grids to cater to local needs, load development and the use of low wattage devices for load management, and people’s participation in the management of SHPs.

On the more positive side several activity blocks that were planned have been successfully completed, among these are Survey and Assessment, Technology Selection, Master Plan and Zonal Plan formulation, the setting up of upgraded Water Mills, and the training of manpower related to SHP development.  As a result of all these activities, the relevance of the project in terms of performance, modalities of execution, and the benefits derived by recipient institutions has been satisfactory.  In terms of over all effectiveness the project can be rated to have been significantly effective, while in terms of over all efficiency the project’s achievements vis-à-vis its immediate objectives can only be rated as moderate at present.  The project’s efforts at Capacity Building and Technology Selection have been very commendable.  The project has also provided a significant boost to the Government’s commitments towards the small hydel sector.

In the context of the sub-projects or at the level of individual demonstration projects, the impact of the UNDP-GEF initiative has been fairly significant.  Inspite of the various teething problems that these demonstration projects have faced during their initial period of operation there has been a gradual but steady improvement in the generation and capacity utilization of these demonstration plants.  Though there have been numerous problems related to the proper integration and evacuation of power mainly on account of the instability and improper maintenance of the State grid, most projects visited have been functioning at fairly high levels of plant use efficiency, and have through effective tail end injection of supplementary power considerably improved and stabilized the availability of power in the target areas.  As a result, power consumption in the post-project period is observed to have increased significantly in some of the target areas studied.  The increased availability of power has also led to a steady increase in the use of domestic electrical appliances specially for lighting and entertainment applications leading in turn to some significant improvements in the quality of life particularly for women and children in the target areas.  However, the over all profile of energy use still remains unaltered with wood and other fossil fuels being predominantly used for cooking and space heating purposes.  Moreover, the expected use of electricity in various agricultural and local village livelihood applications has not yet come about.  However, over time and with the stable generation and availability of power in the target areas these applications are expected to be gradually adopted by the local population in these target areas.

Based on the major conclusions of the impact study and terminal evaluation, our team has made some recommendations that may be taken into consideration for improving the impact and sustainability of future small hydro development in the country.  These suggestions can be broadly classified under four major heads namely, measures to improve generation of power and remove supply side constraints; suggestions for proper evacuation and distribution of power in the target areas; measures that can be initiated to encourage and optimize the consumption or utilization of power by the local population; and suggestions for ensuring sustainability and active people’s participation.

The major suggestions for removing supply side constraints and achieving optimum generation are, the execution of comprehensive maintenance contracts for a period of at least 3 years after the installation and commissioning of E&M equipment thereby ensuring timely repair/replacement of defective equipment, and the provision of essential spare parts.  This contract should constitute an essential pre-condition for the award of E&M contracts to manufacturers.  The strengthening of pre-installation testing and certification facilities should be immediately initiated in order to ensure reliability of E&M equipment and also to improve and maintain high manufacturing standards.  Well established and experienced project developers should be financially supported to undertake `hands on’ apprenticeship training to create a reliable pool of trained manpower for the management, operations, and maintenance of SHPs in the country.  Those trained and certified under this facility should be assured placements in future SHPs.  Project developers should be statutorily required to ensure proper living and working conditions for their operating staff and also to observe a stipulated minimum of pay and allowances as this is most essential to attract and retain well trained and dedicated manpower needed to sustain the operations of the SHP in such remote and difficult locations.

The measures suggested for the proper evacuation and distribution of power are, appropriate action to ensure proper sub-station based integration of grid connected SHPs and to clearly provide for local grid development for stand alone SHPs, with the cost of such integration being born equally by the Developers and the Distribution Utilities/ Agencies.  The simultaneous development of such evacuation and distribution facilities are necessary for the viability and sustainability of the SHPs.  It is also essential to extend the deemed energy generation facility to all the SHPs, irrespective of the type of grid available in the area.  The uniform enforcement of this provision will go a long way in the proper upkeep and maintenance of the State Grid.

The suggestions related to ensure optimum consumption and the removal of critical demand side constraints are that a seasonal differential tariff structure should be introduced in the target area in order to encourage the use of electrical energy.  Concerted efforts are also required to draw up a package of incentives for the adoption of low wattage and load control devices among the user population.  This may be attempted by a special package of excise duty, and also sales tax relief as well as concessional import duties for such devices in order to make these devices affordable and acceptable to consumers of electricity for domestic, commercial and institutional purposes.  Yet other suggestions for ensuring long term sustainability and peoples participation have also been made such as, the need for various Rural Development Programmes related to wage employment, self employment, housing, and rural infrastructure to be actively integrated with the Small Hydel Programme in order to exploit inter programme externalities and encourage peoples participation, and a strong sense of collective ownership.  It is also extremely important for SHPs, to be statutorily required to incorporate explicit provisions that would meet the water requirements of local gravity based irrigation systems in the target area.  This would eliminate the alienation of local water rights and resolve local conflicts that impede the development of SHPs.

It is necessary to initiate comprehensive base line surveys in areas identified for SHPs development.  This would not only ensure proper impact assessments and terminal evaluation but also assist the potential developers to plan generation capacities in appropriate phases and thereby ensure techno-economic feasibility and financial viability.  The evaluation team would also like to stress the need for such assessments to be undertaken only after optimum power generation and stable evacuation has been achieved, it is therefore suggested that such assessments should be initiated only two years after the commissioning of projects and should be confined to individual sub-projects.

A number of important lessons can be learned from the assessment of the Hilly Hydro Project.  The project having been completed only in December 2003, the  team would like to indicate that the substantial tangible results of the project are likely to take some time to clearly emerge.  However, there are a number of useful lessons that the study has highlighted in the concluding chapter of this report.

The lessons that really stand out and deserve our focused attention are firstly the need for a more realistic time frame for such projects in the future and also a clear demarcation of this time frame into two distinct phases namely a preparatory phase and an implementation phase.  It is also necessary to undertake comprehensive base line or bench mark studies in identified potential target areas selected for SHP development during the preparatory phase itself and which provide the basis for more realistic impact assessments.  Secondly, the necessary infrastructure for effective and stable evacuation, as well as local distribution of power needs to be at least simultaneously developed and clearer provisions both financial and institutional should be explicitly spelt out and articulated in the initial project design and also incorporated into the DPRs.  Thirdly, future projects need to ensure that the demand for cleaner energy and the balanced development of the load in the target areas is constantly kept in focus and encouraged through a well designed package of incentives and enabling institutional and administrative arrangements.  Fourthly, future projects need to be closely integrated with other Rural Development Infrastructure, and livelihood enhancing projects taken up by other departments of the State in the target areas.  This would go a long way in utilizing the significant inter-project externalities that exist and which are vital for long term sustainability and active peoples participation.  Finally, our assessment indicates that future impact assessments should be conducted only after adequate time is provided for the projects to stabilize and function regularly.  Any haste in this matter is likely to be deceptively discouraging in terms of the actual results of such a colossal and well concerted effort.
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