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A.  BACKGROUND AND CONTEXT

Al Energy Sector Background

India has accorded priority to energy in its development plans by devoting a quarter of the
natiomal budget to it. Primary energy use in India is dominated by coal {40% of total pnmary energy
supply and 3%°% of power generation): followed by fuelwood (34%): and petroleum fuels {15%). The
share of fossil fuels 15 projected to increzse from around 60% during 1993-96 to 74% of wtal enerpy use
oy 2010. This growth in fossil fuel consumption will result in enhanced greenhouse gases (GHG)
emissions. Increased dependence on fossil fuels and fuelwood [in rural areas) is likely to lead to local and
regional environmental problems (such a5 2ir and water pollution. and land degradation). Further
increased dependence on oil will lead to adverse balance of peymenis. a5 aver 60% of oil are curremtly
imported. The Ninth Five-Year Plan (1997-2002) aims to address some of these issues by:

¢ Accelerating rural electrification with due attention to decentmalized ENETEY SOUrces:
* Gradually commercializing renewable enerpy: and
* Ranonalizing taniff structure.

Rural Energy: The rural population in India {about 700 million) consumes only about 40% of the ol
energy and about ene-third of the total power generated, Imgeuon (11 million electric pumps. projected
to reach |3 million) alone in agncultural sector consumes over §5% of the power suppiied 1o rural areas.
Even though over 85% of villages are connected to the clectricity grid, less than a-third of rursl
households are electrified and the rest use kerosene for lighting. Where available, elecricity supply is
characterized by ematic supply, flucruating voltage and shortages. Further, the extraction of biomass fom
forest and village trees, low efficiencies of devices and high human drudgery associated with cooking
characterize the rural energy conmsumption partern. Thus, meeting cooking and imigation energy
requirements through renewsables provide a large potential for sustainable development.

Energy and Environment: The environmental implications of current energy use—such as GHG
ermissions. deforestation, land degradation, water and air pollution— have been a cause of grear concern.
Carben emission in India (from energy sector) is projected to increase from 308 M: CO; in 1990 1o 1646
Mrin 2010 (ALGAS, 1998). The consumption rate of fuelwood in rural aress is 3 matter of high concem
35 it has already led 1o, and will continue to lead 10 an increased Pressure on ree resources such as forests
and village mees.

Human Context of Energy: The dependence of the rural population on biomass for cooking and other
heating activities impacts negatively on the health of women due to the associated drudgery invalved in
gathering, processing and use of biomass.

A2 Remewable Energy Strategy
Renewable Energy: The Indian Government has placed emphasis on renewables in the country’s furure
energy plans. The renewable energy policy bein g formulated aims at transition from a fossil fuel-based
SRErgY cconomy 19 3 renewable energy economy. leading to improved living conditions in rural aress
while promoting equitable and sustainable development. Renewable energy programs are implemented by
the Ministry of Non-conventional Energy Sources (MNES) through a network of state level nodal
agencies and its supportive and financial arm, the Indian Renewable Energy Development Agency.

India has implemented one of the largest renewable energy programmes in the developing world.
Solar, wind and biomass are the dominant renewable energy programmes implemented. Biomass
programme includes fuelwood conservation though efficient cookstoves, biogas plants for cooking {and
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for village electrification). biomass gosifiers for thermal and electrical applications (rural elecirification)
and hiomass power (multi megawan system [or supply to grid). MNES provides subsidies for biogas
plants. improved stoves, and village (rural) electrification programmes based on biomass gasiliers as well

35 community biogas plants and for biomass power projects. Despite several programmes on biomass

energy. the rate spread is verv low,

* Less than 3% of rural population is covered under biogas programme for cooking.

*  Very few biomoss gasifier based rural electrification projects (less than 10 village projects dispersed
in different parts of India, out of 0.5 million villages).

* Less than 10% of rural households provided with improved cooksioves {assuming only 1/} of the
neariy 30 million improved stoves built are in use and conserve fuelwood).

Govemnment of India (MNES) has a poal of meeting at least 10" of the national enerey from
renewables. Dunng 1997.98 less than 27 clectricity generated was contmibuted by renewables. Thus India
will have w find alternate strategies to increase the me of spread of renewables, perucularly bioenerygy.

A3 Prior Ongoing Assistance

A number of projects, in the bioenergy sector, funded by multilateral and bilatera] agencies are
being implemented in India. UNDP-GEF and UNDP has also supported several projects,

UNDFP-GEF project “Biomethanation™

UNDP ~Energy and Environment™ sub-programme

Dutch funded AL (Activity Implemented Jointly) project on “Biomass gasification™
USAID funded sugar mill-cogeneration project.

However, there are no externally funded projects on bicenergy for meeting all the rural energy
needs in a sustainable way providing local and global (including CO, mitigation) environmental benefits.
Dissemination of even the MNES funded programmes on different bicenergy technologies face
technological, financial and institutional barriers.

Ad Institutional Framework for Subsector

In India, dissemination of renewable eneTgY programmes involves multiple agencies at national.
state and local levels.

»  Narional Level:

- MNES: The Ministry of Non-conventional Energy Sources is the Ministry dedicated 1o
promotion of renewables, MNES has three major sections:

1. Rural energy ,
2. Power generation
3. Urban waste

- IREDA: India Renewable Energy Development Agency is the financial arm of MNES,
= State Level:
- State Nodal Agencies: Each state has a nodal agency to promote renewables in the state, which:
collaborates with MNES, district agencies, manufacturers, NGOs etc.
* Leocal Level: The actual implementation (dissemination, marketing, mairtenance, monitoring,
manufacturing, ete.) is carried out by several government and non-governmental agencies, namely,
district rural development dgencies, NGOs, companies, corporations, small entrepreneurs eic,
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promotion of development and quality of life in rural areas. It aims ar meeting the energy needs of these

PROJECT JUSTIFICATION
Scientific and Technical Basis for Assistance for Bivenergy Package

The proposed project focuses on providing high quality rural energy services that are critical to the

services of the rural population viz.. heat energy tor cooking and electricity for lighung and shaft power,
through 3 boenerzy package. Figure | presents the bioenergy package. -

Bipenergy Package for Carbon Emission Reduction: The proposed bivenergy package has emerged

trom the Centre for Application of Sciznce and Technology to Rural Areas (ASTRA). Indian [nstitute of

Sctenee’s scientific research. development and small scale demonstrations over the past 10 to 15 yearsin 2

few

villages in Kamataka. The assessments of the bioenergy potential in India show thar a biomass

smategy based on “sustinable forestry - biomass gasifiers - biogas systems™ can meet all the rural energ:
needs with significant local and global enmvironmental benefits. Bioenergy Syvstems in Pura village based
on commumity biogas and in Hosahalli village based on energy forest-wood gasifier system have provided
sigmificant lessons o the propased bioenergy project.

Heat energy for cooking: The altemative renewable energzy options for meeting cooking energy
requirements are improved cook-stoves and biogas plants. The non-renewable energy options are
kerosene and LPG. which are penetrating slowly in rural areas due o high costs {of device and fuel) and
limited or non-accessibility. Family size biogas plants, based on cattle dung, have limited potential due 1o
inadeguate caftle dung availability and high initial cost. A few isolated field experiments and national
level agsessments have shown the technical patential of cattle dung and leaf litter-based biogas systems 1o
meet the energy needs of cooking in rural India,

Electricity for lighting and shaft power applications: The features of rural elecmicity (viz., low and
dispersed loads. high T & D costs and losses and seasonality of the load) favors a decentralized approach
for meeting the rural electricity needs. Biomass based technologies have the potential to meet the
decentralized electricity requiremenis at different scales (kW to MW) in all locations, where biomass is
available or can be produced sustainably. Unlike other decentralized electricity options, biomass based
technologies have the potential for supplying electricity on & continuous and year round basis. Woody and
leafy biomass feedstock will be available through out the year, including winter and rainy seasons, even
in the semi-arid region.

Bicenergy technologies have the following advantages:

Replacement of fossil fuels and non-sustainable fuelwood with sustainable modern biomass energy
leading to GHG emission reductions and carbon sequestration;

Reclamation of degraded lands and watershed protection;

Creation of rural jobs and income generation from reliable and quality energy supply:

Reducuon in consumption of kerosene (for lighting) and diesel (for water lifting) used in rural areas.
leading to reduction in imports with macro-economic benefits;

Reduction in overloading of cenmal grid system by de-linking rurel grids, leading to improved
electricity supply to urben and industrial sectors; and

Reduction in subsidy outflows from the Government budget allocation to peroleum fuels and grid
electmcity for rural uses leading to improved financial viability of electricity and petroleum utilities.
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In addition to these benefits, when deliversd energy is considered. bivenergy options are
financially atractive or competitive for meeting rural energy needs.

B.I  Barriers to Bioenergy Technologies

Despite their technical feagibility and multiple benefits, bioenergy technologies have not spread in
India. apart from a few isolated demonsiration projects. Bioenerzy technologies have so far failed ro
make an impact on the rural energy scene due to 3 number of technical, marke:. information. financial and

insamtional barmers.

Techmical Barriers: As a result of the limited success and scale of previous bicenergy demonsranion
iniratives, the operational feasibility and financial viability of an integrated bisenergy package has vet wo
be proven. This is a key barmer resulting in fugh-perceived risks amributed w the technology by the
manutacrurers. entrepreneurs, and end-users. [n addition, the lack of standardization has led to poor
reliabilicy of these bioenergy packages. Limited availability of sustainable biomass is yet another barmer
to the use of gasifiers.

Institutional Barrfers: The insufficient capacity of the village-level instinuions for implementation of
broenergy services package in rural areas also serves as a significant barrier. There are also institusional-
refared financing barmers (e.g.. the absence or lack of micro-credit facilities at the target users' level).

Infermarion Barriers: The lack of awareness and information on viable technological configurations act
a5 a bammer to promotion of these echnologes.

Financial Barriers: The high perceived technical and institutional risks act as major bamiers to
investments in bioenergy. Furthermore, the lack of capital for investments and the risk involved has actsd
15 a de-motivating factor for private enterprises.

Marker barriers: Bioenergy technologies, in general, have to compete with the conventional sources of
energy either with subsidized electriciry and fossil fuels (kerosene) options or freely accessible fuelwood
and biomass residues. In such a situstion, absence of a level playing field acts as a key barrier to marker
pEnemation.

B3 Project Rationale

The project aims to reduce CO, emissions through the promotion of bicenergy as a viable and
sustainable option to meet the rural energy service needs in India. Further, it would provide decentralized
bicenergy technology packages for the provision of good quality rural energy services for lighting,
drinking water supply, cooking gas, irrigation water supply, and milling: and help in removing key.
barriers to large-scale adoption and commercialization of bivenergy technology packages.

This project has been prepared to be consistent with the goals and guidelines of the GEF
Operational Program 6: “Promoting the Adoption of Renewable Energy by Removing Barriers and
Reducing Implementation Costs”™,

B4  Linkages to Local, National and Global Development Objectives

The target beneficiaries include rural households (women and farmers), rural entrepreneurs,
menufacturers of bioenergy systems. and NGOs. The project proposes to improve the quality of life of
women by providing biogas for cooking, electricity for piped water supply and home lighting to all the
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households in about 24 villages. About 2000 farmers will benefit from the provision of reliable electricity
for lifting water for imigation: increasing agriculiunal yields from bio-fertilizer: and increased mcomes
from farm forestry, Al 24 villages will benefit from community participation and village-level
instiutional development, The project will creats opportunities for enwepreneurs through biveneray
svstems and service activities such g5 installation, operation. maintenance, and training. At least fifteen
entrepreneurs from each of the four southermn states will be selected and trained. The feedback {rom
project monitoring should lead o technological improvements. Initially. one manufacturer from each of
the four southemn states will be involved in the infrastructural and eapacity building programmes. While

the Government s likely to ain on policy issues. NGOs will also be mvalved in the capacity building
EXeTCIges.

The proposed project supports India’s stated national development objectives. The Nimh Five-
vear Plan envisages a shift 1o decentralized and renewable energy in the long-term besides reclamation of
degraded land: and rural employment generation. The energy policies aim at reducing dependence on -
fossil fuels and providing reliable and quality {uels and electnicity for all the activitise m rural areas,
thereby improving the rural quality of life without nereasing local and national-level environmental
problems. The bioenergy package meets these developmental objectives.

On a global level. this project will facilitate 2 COs neutral path for sustainable development and
serve a5 3 model for other developing counmies. It will demonsirate the commercial viability of

bioenersy package and enable its widespread edoption in rural India, The anticipated  global
enviranmental benefits are:

*  Zero or negative net COs emissions through sustainable supply of bioenergy;
Carbon sequestration in degraded lands through foresiry options; and
& 00, emission reduction through substituting fossil fuels with bioenergy.

B5 EXPECTED END OF PROJECT SITUATION

The duration of the project is five years. The project will be implemented in phases. The
hardware component (energy generation as well as end use system) commissioning will be completed by
the end of third year (at 20% during year-1, 40% during year-2 and year-3). The barrier removal activities
will be simultaneously carried out during all the five years of the project. The following would be
achieved by the end of the project.

* Demonstration of Bioenergy End-use Systems

- 1.2 MW of total woody biomass gasificr based system with a Eenerating potential of 4800 MWh
of bicelectricity annually, mainly for irrigation; these systems will not be operated year round, for
example, during peak rainy SER50M;

- 120 kW community biogas cum bio-ferilizer systems generating 346 MWh for base Idads for
lighting and drinking water throughout the year; these activities have fixed load and the services
are required vear-round,

- 45 community biogas cum bio-fertilizer systems in 24 village sentlements with a total capacity of
4000m’/day {range 25 to 100m"/day) for cooking gas and bio-fertilizer production, ]
Establish around 400-500 ha of short rotation forest plantations: 300400 ha of agro-forestry’
systems; 200-300 ha of community forestry; 400-500 ha of orchards; and 100-125 ha of high
input forestry; and

- Lessons in different modes of providing the rural energy service package to rural villages,
mncluding experience in gaming full cost recovery.
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« Standardization of Technology Packages
- Gas enwines will be developed based on technology development and adaptation which are made

available locally to use the renewable fesdstock proposed under the project:

. Detailed technical specifications will be prepared for the proposed bioenerzy packages in selected
areas: and

. Draft standards for bioeneray technologies will be developed for wider replications.

« Enhanced Institutional and Financial Capacity
Empowerment and participation of women in planning and management of bivenergy packages.
- Trained entrepreneurs, NGOs and managers operating and managing the project,
- Trained entrepreneurs. NGOs. managers. manufacruress for replication projects in other parts of
Rarnataka and India, and
. Infrastructure established for manufacturing and service support. spare part supply and senaicing.

e (Case studies and Policy Documents Prepared and Disseminated through Policy Workshops
- (Case srudies on successful policies prapared {at least 10 case studies).
. Reports on project experience prepared (on technology performance. instiutional development.
economic viability etc). and
- Audio-visual material on project prepared.

s Informarion Disseminated for Replication and Policy Impact
.~ Bisenergy-technology-institutional”™ package developed,
- Policy Workshops held for policy makers,
- “Bioenergy-technology-instinational” package dissemninated through workshops, mass media.
field visits and soon.

» Financial Barrier Removed and Investment Risk Fund Created
- Venmre capital provided for 20 franchisers and franchisees,
- Revolving fund created and functioning, and
- Financial viability and willingness to pay among rural households demonstrated.

Thus. the project-end situation would include functional bicenergy-enduse systems, bamers
gvercome and replication strategies in place for India.

B.t TARGET BENEFICIARIES

Househoids: Upto 2500 households benefit from provision of biogas for cooking, electricity for piped
water supply and home lighting contributing significantly to the improvement of quality of life of women.

Farmers: Upto 2500 farmers to be provided with reliable electricity for lifting water for rrigation. bio-
fertilizer and farm forestry will contribute to increased incomes. .

Village communities: Village communities will benefit from community institution development and
capacity building among women, common property resources (degraded lands, soil and waler)
conservation and development diversified employment opportunities.

Women’s Enterprise: Increased agricultural production and relisble energy supply will prowide
opportunities for women enterprises in agro-processing leading to increased incomes.

oy



Entreprenenrs: At least 60 entrepreneurs will be provided opportunities through bivenergy systems and
service activities such as installation, operation. maintenance, servicmg, and (raining. Fifleen
entrepreneurs from each of the four southern states will be selected and mained.

Manufactrurers: Manufacturers will benefit through the markets and demand for biocnergy systems,
created under the project, Further, providing feedback through intensive monitoring of the projects in the
tiekd could lead 1o technological improvements and finally, by removing marketing barriers for generating
large scale market demand for Bloenergy svsiems. Initially. one manufacturer from cach of the lour
southern states will be involved in the infrastructural and capacity building programmes.

R & D Inseitudion: Infrastructural development and capacity building for R & D in 3 102 institutions,

Goversmment: Facilitate tuture policy formulanons through project implementation experiences and policy
stndies,

Non Govermmental Organizations: Faciliate their involvement in rural enersy programs through
capacity butlding, Both local bodies‘agencias and NGOs will be involved.

B.7 PROJECT STRATEGY

The UNDP-GEF project aims at overcoming technical. financial and institutional barriers 1o
prometion of biomass energy (bioenergy package). The strategy involves |) technology standardization,
demonstration of bicenergy package, ii) capacity building, ii) information generation and dissemination
and 1) overcoming financial barriers to promote financial sustainability and replication. The project
involves six srategic components,

*  Technology Package Standardization
This activity will first identify the key problems encountered with small-scale rural bioenergy
equipment in India. In order to ensure the availability of low-cost engines, it wil] particularly focus
on the adaptation of gasoline powered engines to biogas and producer gas, thereby making these
inexpensive engines suitable for use in rural renewable electrification programmes. It will then
develop a draft set of standards in consultation with all potentially interested participants, both
technology suppliers and interested sysiem operators. These standards will be tested through the
project, and if found to be adequate, will be considersd for adoption in other rural areas.

* Bivenergy System Demonstration and Proof of Concept
The local enterprises (new or existing) will be identified for installing and operating the proposed
bioenergy package. Only systems meeting the draft standards developed in Activity T will be utilized.
The bioenergy systems will be monitored for technical performance and the feedback from
monitoring will be used for revising the technical performance standards for replication in other rural
parts of India. The good quality energy services model will be tested and the fee-for-service
payment schedule tried and fine-tuned. This activity is the criticel focal point for the project as it will
utilize the output of Activity 1; will utilize the personnel and skills acquired in Activity 3: it will
conmbute to the policy dialogue under Acuvity 4; 1t will provide lessons for dissemination under
Activity 5; and it will be critical to structuring the recovery of costs under Activity 6. Since the
capitai costs of the systems are expected to be recovered and contributing to the investment risk fund.
the budget resources for the capital investment are listed under Activity 6.

* Capacity Building to Overcome Institutional Barriers

A prafile of 'Bioenergy Services Enterprises’ as a rural ENETEY service company (RESCO) for
tesung the business premises will be developed. Active networking with the existing and new

0



enterprises through the project implementation armangements will be undertaken to identify the
potential ‘Bioenergy Services Enterprises’, Twe types of training modules will be designed and
developed keeping in view the needs and backpround of the beneficiaries of the project. The first set
of medules will focus primarily on the technical operation of the systems. Its target will be potential
furure technicians, for operating and maintaining the systems. The second set of modules will be on
business skalls: marketing. finance. accounting, billing. and project development. These training
programs and awareness-raising efforts will help identify a number of enterprises, NGOs, and
community-based organizations that may opeérate the pilot systems under Activity 2. Beyond the
project. the experiences from trying this wide range of instinstions will help clarify the criteria for
selecting future operators in other regions where the systems will be replicated.

Enabling Activity to Overcome Marker Barriers

The concept of a rural energy service company 15 relatively new for India. The activiry will first
formulate the approach mio a policy framework. which makes a sofid foundation for fee-for-senices.
Case srudies and policy papers o utilize the Mee-for-service’ rationale to level the playing field for
Dioenergy in rural energy service provision will be undertaken. In addition, study tours and round
tables for exchange of field experience, analvsis and impacts within and outside the project activities
will be undertaken. A series of papers will be published and disseminated to the policy-makers and
other stakeholders.

Information Dissemination to Overcome Information Barriers

The exisung information on various aspects of bicenergy systems and services will be compiled,

generated. and improved based on the project implementation needs and field experience. This

ntormation will be packaged at different stages of project using appropriate techniques to meet the

requirements of different categories of stakeholders (users, service providers. manufacturers, etc.).
Omly when successful installations are in eperation will informarion packages be developed and

~ information dissemination strategies put into operation to ensure the maximum possible replication of

the project’s experiences.

Removal of Financial Barriers

A funding mechanism will be developed and established in the first year of the project. This
mechanism will ensure not only that the costs of the initial systems are recovered, but also that
financing 15 made available for the future dissermination of the broenergy packages throughout rural
[ndia. By the end of the project pericd, the goal is 1o ensure that the fee-for-energy service approach
will be able to recover all costs of the bioenergy systems. Linkages wili be made with micro-credit
organizations, NGOs and other village level money lending groups for enabling cost recovery, One
of the goals of this activity is to ensure that enrepreneurs, NGOs, and community organizations
focusing on the deployment of furure systems can be confident that they can recover their costs. The
long-term sustainability of the financial mechznisms will be eventuzlly developed and strengthensd in

the project areas. . '

Financial and Bivenergy System Management {Post-project Period)

The financial and management system for the post-project period would evolve during the project

period. However, two potential options considered are as follows:

- Commercial bank - Entrepreneur system: Under this system all the project assets and
components will be ransferred to @ commercial bank. The bank will identify entrepreneurs and
provide warking capital and the entrepreneuss in-furn will repay the bank from the revenue
collected from the beneficiaries. The bank will fix the rates based on the experience in the last
twa years of the project in collaboration with ASTRA and PMU. The profits or the surplus
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meome eamed by the bank will be converted into a “Special fimd™ to provide start-up capital to
SMEPrencurs 1o set-up bioenergy systems in new villages.

= Panchayat (local government) — Entreprenenrs / NGO; Under this system all the project assels
will be transferred 1o the Panchayats. in consultation with the Zilla Parishad { Dastrict
Administration). Zilla Parishad will provide the financial suarontes 1o the Panchayats, who will
take responsibility for the project. The Panchavats will in turn wdentify NGOs or entrepreneurs
and contract out the operation, maintenance and management of the bioenergy system for an
agreed technical fee. The assets will be owned by the Panchayats. The identified NGO ar
entrepreneur will ransfer the surplus mcome to the Panchavats. The surplus income will he
converted into 3 “Speetal fiurd ™ 1o provide start-up Caputal for initiating broeneryy project in
other villages,

The financial strueture and the ma gmitisdes for the ransactions will be developed during the
project peniod to enable the commercial banks and Pane hayats to rix the rates for payment for the servige:
provided to the beneficiaries. the NGO and entrepreneurs for operation and management. Other such
alternate management options will also be explored during the project period.

BE  PROJECT IMPLEMENTATION ARRA.["FG_EMEH'T

The project implementation involves the participation of Dept. of Rural Development and
Panchayat Raj. KSCST, Zilla Parishad, Panchavats (local Govt.) and village community institutions at the
state Jevel and MINES and UNDP and ICEF involvement at the Mational level, A Project Steering
Committee (PSC) will be constituted at the State level and the Project Management Unit will be located at
KSCST.

Karnataka State Council for Seience and Technology (KSCST), the local implementing agency
will coordinate all the activities. As shown in Fig 2, K5CST will receive funds from UNDP, ICEF, State
government and MNES. will manage and repart project finances to the respective funding agencies.
KSCST will implement (through technical instirations, consultants, NGOs, Panchayat, entrepreneurs.

€ic), monitor progress and report the project achievements, problems and lessons to respective funding
BgEncies. i

* Project Steering Committee (PSC): PSC chaired by the Development Commissioner (or a Senior
Officer) of the Government of Kamataka will provide broad guidelines and support, and take major
decisions on the project implementation and management. The Project Director will be the Convenor
of this Committee. The composition is shown in Figure 2.

- The main functions of PSC will be:

- Provide bread Guidelines 1o Project Management Unit (PML) and take pelicy decisions
- Directive /guidance to PMU on project activities

- Ensure that the goals of the project are achieved

- Coordination support to PMU with Govy, Departments and other stakeholders

- Monitor project physical and {inancial progress '

- Monitor strategic resulis to strengthen the impacts of the project

The PSC will meet on twice in a year or a5 desired by the Chairperson, The Project Director will
report on the programmes, plans and progress of the project to the PSC periodically. The PSC eould

| ]



Jefegate and authorize a sub-committee (Project Executive Committee) chaired by Project Dircctor,
to take all executive decisions such as identitication of experts, institutions, recruitment of staff,
procurement of equipment. The sites for project implementation m Tumbkur district will be approved
at the first meeting of the PSC, ; .

Project Director (PD): Secretary to the Deparmment of Rural Development and Panchavar Raj
{RDFPR) of GoK would be the PD and his her primary function would be to act as the Government's
interface with the PMU and provide broad guidance to project activities. He'she would report the
progress 1o the steering committes, PD would also ensure that the activities of all the government
ennnes are dovetailed and ipter-departmental support is fully assured. PD or the nominee of the PD
will also chair the Project Executive Committes.

Rarnataka State Council for Science and Technology - Local Implementation Agency: KSCST
will receive funds from UNDP/GEF. ICEF and MINES and operate through a Project Management
Uit located ar Tumbur. KSCST will report expenditure to the funding agencies. PMU will function
under the operanional guidelines of KSCST and the Steering Comminee.

Technical Support Unit at KSCST: A Technical Support Unit (TSL) will be formed ar KSCST.
Indian Instirute of Science. [t will recruir or hire experts, consultants and institutions for conducting
various technical activities. Among others, the tasks of the TSU will be:
- To prepare technology package, designs and plans,
- Toprepare guidelines for implementation. management and monitoring,
- To plan and organize capacity building and enabling activites.
- To prepare policy papers, manuals. guidelines. audio-visual aids. case studies, information and
publicity packages erc.
= Toorganize workshops, raining programmes and awareness campaigns, business meets eic,
- To organize monitoring and evaluation

The TSU will function under the overall guidance of Project Director. The TSU will work closely
with the project Coordinator,

Project Management Unit (PMU): A dedicated Project Management Unit, headed by a Project
Coordinator (PC) will be located in Tumbkur, as an extended and exclusive unit of KSCST. PC will be
responsible for coordination of day to day project activities. The PMU will function under the overall
zuidance of the Project Director and will be headed by the Project Coordinator, who will be supported
by two Froject Oificers ang two Administration and Finance Support staff. The main functions of
PMU will be:
- Organize and supervise implementation, operation, management, monitonng
Procurement of equipment and recruitment of staff in consuliation with Project Implementanion
Commitiee, '
- Coordmate with district, Panchayat administration, NGOs, manufacturers, entrepreneurs etc,
- Receive funds from Govt. of Kamataks, MNES, ICEF and UNDP-GEF
- Funds management and reporting of all funds
- Selection of Institutions, experts, NGOs, contractors and consultants for different tasks in
consultation with Project Execurive Commites.
- Allocation of sks and coordination
- Develop Guidelines for implementation and monitoring
- Penodically report to PD and PEC on programmes and progress
- Prepare pertodic progress reports as regquired by different agencies
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The Executive Committee of KSCST would authorize PMU to adopt measures (o speed up the
project implementation. PMU will also identify, main and finance cntrepreneurs to undertake different
tasks such as: wrmkev execution of the project compenents (such as biogas plant construction,
msialling power generation svstem), operation of the identified systems (such as gasifiers, flour milh,
Fepair and mantenance (through maintenance contracts). and collection of charges from the
benelicianes under prior asreements, to replicate the concept in other areas. Execution
responsibilities for various agencies and institutions will be determined on the basis of comparative
advantage (technical capacity, field experience and past performance)

Project Executive Commirtee (PEC): PEC will be formed 10 assist the Project Management Unit
and the Project Coordinator in taki ng decisions on a regular basis. This committee will be chaired b
the Secretary, RDPR (Project Director) or a person nominated by the PD. The other members will be
Chairman. ASTRA: Secretary. KSCST: Director. Area of Development Programme, CEO, Zillz
Parishad: ICEF UNDP. The Project Coordinator will act a5 the Convenor/Secretary. The Executive
Committee of the KSCST 2nd Project Steering Committee will authorize the PEC to take decisions
on project implementation such as 1) selection ol expens and institutions, i) procurement of major
equipment, iif) selection of contractors. entrepreneurs and NGO's, iv) appointment of staff o PML.
v} peniodic monitoring of project activities and so on, The PEC will meet once in 2 month or 25
required by the project Direetor and project Coordinator. '



FIG I Implementation and Fund Flow Arrangement for project
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* Project Coordinator (PC): PC is the operational and functional head of the PMU, and will organize
project planning, implementation and management. The PC will function under the puidance of
Project Director. The PD will implement the project with the assistance of the PEC and TSU, which
will provide the technieal support. The broad functions are
- Project planning, implementation. management and monitoring
- Selection and urlm;nu'un'u[ tasks 1o different agencies
- Reporting progress and finaneial status to PD

The Government of Karmataka will Tppomt Project Coordinater in consultation with KSCST

UNDF and ICEF. The recruitment of the project staff will be on contractual basis. and through open as
well 22 competitive process.

A Project Advisory Committee (PAC). chaired by the CED-Zilla Parishad (£P) will be formed a1
the diztrict level in Tumkur with the abjective of ensuring the stakeholders participation and consultations
on project planning and implementation in the district, The membership is given in Fig 2. The CEQ of
ZP. Tumkur and Project Coordinator will decide on the membership. terms and advisary roles of Project
Advisory Commitiee,

The Village Management Committees (VMC) is a village level representative body to facilitate
participation of village community in decision making process and management. It protects the interests
of all internal interest groups and village level concems to make bioenergy services fair. productive and
sustainable. The VMC ensures that all end-users will have adequate reprezentation at village level in order
to ensure proper functioning of all bivenergy devices /services within its functional boundary. Women
will constitute 50% of membership of the VMC, The VMC will further be astisted by "Bioenergy service

different activities such as management of biogas plants or biomass gasifiers or irrigation system. They
are expected to function best when member strengths do not exceed 30, These groups could facilitate
equitable distribution of benefits, enable contibution of beneficiaries towards investment and Operation
cost. Successtul demonstration will simplify lobbying and leveraging bioenergy products in the future,

Tumicur district where the project will be implemented. They have also worked with zl] the stakeholders
in the district; government departments, Panchayats, NGOs, village community and entrepreneurs. Centre
for ASTRA prepared the concept note, implemented the PDF - phase of GEF project and has prepared
this project document. Thus, Centre for ASTRA as well as the scientists and technologies of ASTRA will
be involved in designing the technology package, developing implementation, operation, maintenance and
monitoring packages and in capaciry building activities of the project. ASTEA will largely provide
technical support 1o the project. Experts from outside ASTRA will also be involved for specific activities.
Centre for ASTRA will contribute to the fol lowing activities:

* Gas engine development

Development of draft standard for bioenergy technologies

Development of bioenergy packape

Development of methodology for monitoring carbon flows

Documentation and database generation on bioenergy technologies

Penodic monitoring of physical, financial and institutiona) aspects

b}



B9 REASONS FOR ASSISTANCE FROM INDP

"Biomass energy project’ has multiple objectives. The global benefit from the implementation of
the project is promotion of a CO, neurral energy strategy for rural India, with potential for application
other developing countries in general. The bioenergy package also leads to net CO- emission reduction.
due fo bioenergy substinsting fossil fuels used in rural areas. Thus. the project meets the objective of
UNDP-GEF programme of promoting technologies and strategies to reduce GHG emissions. justifving
LUSDP support.

The project aims ar capacity building among rural communities, NGOs. enrepreners.
manufacturers. financing instinmons and policy makers to overcome barriers o promotion of renewable
energy technologies and bioenergy technologies in particular. One of the main features of the proposed
bioenergy package is to integrate energy generation-distribution with end use services such as lighting.
pumping water for domestic use and provision of cooking gas. The focus is on providing services.
Provision of quality energy for services such as lighting. cooking gas supply. piped water supply and
assured frigation contributes to improvement in quality of life, particularly that of women znd children in
rural areas. Activities such as raising forests and processing wood for power generation, improved crop
production due 1o irrigation and instllation of agro-industries will lead 1o large rural employment
generation and reduction in poverty. Capacity building, creation of rural employment. poverty reduction
and improvement in quality of life of rural women are priority goals of UNDP. The project activities
contribwie 1o promotion of all these goals of UNDP.

LNDF has been supporting energy-environment project in India and has a large experience of
working with governmentz! and nen-governmental agencies. The proposed bioenergy project objeciives
meet the local and global concerns of UNDP, justifving assistance from UNDP.

C OBJECTIVES, OUTPUTS AND ACTIVITIES

The development objective of the project is to reduce CO; emissions through the promotion of
bienergy as a viable and sustainable option to meet the rural energy service needs in India and therehy
leading 10 sustainable development

C.1  IMMEDIATE OBJECTIVE 1

The immediate objectives of the project are to develop a decentralized Bioenergy technology
package for the provision of good quality rural emergy services for lighting, drinking water supply,
cooking gas, imgation water supply, and milling.

Outputs 1.1: Gas-engine development.
Activity 1.1.1. Evaluation of the existing gas-engine designs.
Acuvity 1.1.2; Development and adapration of gas-engines.
Activity 1.1.3: Field testing of the gas-engines developed.
Acuvity 1.1.4: Developing technical specifications for gas-engine manufacture and marketing.

Output 1.2: Development of detailed technical specifications for bicenergy technologies.
Activity 1.2.1: Identifying representative resource need simzations.
Activity 1.2.2: Developing emissions standards.
Activity 1.2.3: Defining energy-conversion efficiency thresholds.
Actviry | 2.4. Develop design and manufacture standards.
Activity 1.2.5. Deline feedstock characteristics.



Activity 1.2.6: Developing computer software packages.
Activity 1.2.7. Develop performance standards.

Output 1.3: Development of draft standards bioenergy package.
Activity 1.3.1: Resource-need assessment.
Activity [.3.2: Identifving technology options for each of the energy service.
Activiry [.1.3: Development of guidelines for biomass production,
Actviy 134 Opumization of design parameters and designs.
Acrivty 1.3.5: Guidelines for site selection for hioenergy package implementation,
Activity 1.3.6: Develop methods for estimation of biomass feed siock and land requirement for
bioenergy production.
Activity 157 Develop methods for performance monitoring and maintenance  manual
preparation.
Acuvity |28, Developing bicenergy technology packages for difTerent resource-nesd situations
and socio-economic conditions.

Activity Component 1 - Technology Package Standardization: The kev problems encountered with
small-scale rural bioenergy equipment in India will be identified and thrust will be given to develop
engines to run on 100% gas 1o avoid diesel consumption. Standardized specifications will be evolved for
development and application of bioenergy equipment and rest of the components of the package by wide
range of interested participants.

Outputs 1. 1.2 MW woody biomass gasifier installation.
Activity 1.1.1: Suitable site selection based on the guidelines developed in Activity 1.3.3.
Activity 2.1.2. Estimating optimum capacity for decentralized generation systems.
Activity 2.1.3. Selection and training of operators for bicenergy systems.
Activity 2.1.4. Install workshops for repairs and maintenance.
Activity 2.1.5. Construction of infrastructure to house the gasifier and power generation svstem.
Actity 2.1.6: Installation of wood gasifier in suitable village locations.
Activity 2.1.7: Power distribution system to irrigation pump and industrial end-points,
Activity 2.1.8: Laying of irrigation water distributory lines,
Activity L.1.%: Installation of flourmill.
Activity 2.1.10. Ground water and surface water survey, watershed demarcation.

Output 2.2. 120 kW Community biogas cum biofertilizer systems for domestic electric loads to meet
the year-round requirements.
Activity 2.2.1, Suitable site selection based on the guidelines developed in Activity 1.3.5.
Activity 2.2.2. Construction of biogas reactors and infrastructure to house the engine generator
systems,
Actmaty 2.2.3. Construction of sand-bed filters.
Activity 2.2 4. Construction of averhead water tanks and water distribution system.
Acuvity 2.2.5. Ground water survey and drilling wells and pump instailation.
Actiwity 2.2.6. Power line erection to domestic water supply and home/street lighting.

Output 2.3. 45 Community biogas cum biofertilizers systems to meet the cooking gas requirements. .
Astivity 2.3.1. Suitable site selection based on the guidelines developed in Activity 1.3.5.
Activity 2.3.2. Construction of biogas reactors and infrastructure. g
Activity 2.3.3. Piping system for cooking gas supply.

Activity 2.3 4. Installation of suitable grade cook stoves in houscholds.
Activity 2.3.5. Construction of sand-bed {ilters.
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Ourput 14, Establish short-rotation energy forest plantations, agroforestry svstems, community
forestry. horticultural orchards and also high input forestry plantarions.

Activity 2.4.1. Suitable site selection based on the guidelines developed in Activiry 1.1.5.

Activity 2.4.1. Site selection for raising nursery.

Activity 2.4.3. Suitable species selection for various categories of plantations both on private and

community land-haldings.

Acnvity 2.4.4. Procurement of planting materials and other inputs for nursery raising.

Acnvity 245, Land preparation, planting and after care,

Ourput 2.5 Lessons in different modes of providing the rural energy service package to rural
villages. including experience in gaining full cost recovery.
Acuvity 1.5.1 Document the experience through established manitoring svstem
Aty 1.3.2 Analyze 1ssues related 1o experience vis-a-vis differsnt modes of providing energv
service.
Activity 2.3.3 [denaify key lessons leamnt and use for designing packages for replication

Activity Component 2 - System demonstration and proof of concept: The technical and economic
viability of the biogas. producer-gas and energy plantation systems will be tested by adopting the
standardized technology package developed, which will also provide kmow-how for replication. The end-
use sysiems and services provided by the installation of this package are drinking water supply, irrigation
water supply, lighting, cooking gas supply to kitchens and milling using the concept of fee-for-service,

C.2 IMMEDIATE OBJECTIVE 2
To remove barriers to lerge-scale adoption and commercialization of bioenergy technology packages.

Output 3.1. Bioenergy packages for service enterprises for replication in other parts of rural India
Actvity 3.1.1. Identifying entrepreneurs, individuals, institutions (NGOs).
Activity 3.1.2. Develop maining manual guidelines. _
Activity 3.1.3. Conduct maining programmes,
Acavity 3.1.4. Provide seed money for establishing bioenergy service centres.

Output 3.2. Approach and methodelogy for monitoring carbon flows in bioen ergy project
Activity 3.2.1. Literature search for methods and manuals for Carbon monitoring.
Activity 3.2.2 Establish methods and develop manuals to measure the carbon flows
Activity 3.2.3 Organize a technical workshop to discuss the methodology
Activity 3.2.4 Organize wraining programme for training scientists to monitor carben flows.
Activity 3.2.5 Measure carbon flows based on the above

Output 3.3. Training and involvement of women In planning and management of the bioenergy
systems
Activity 3.3.1. [dentify NGOs for orzanizing women instirutions.
Activity 3.3.2. Organize village Jevel institutions for women such as SHG cooperative societies,
Activity 3.3.3. Organize training programmes.
Activity 3.3.4, Develop manuals for training programmes.

Outpat 3.4. Training Center for training entrepreneurs, NGOs and managers on implementation of

technology and Institutional package
Activity 3.4.1 Identify infrastructurel and other resources required for conducting training

programmes
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Activity 3.4.2 Develop criteria for institutions/agencies for conducting training programmes
Activity 3.4.3 Assess the institutional capacitics of different select agencies

Aetivity 3.4.4 Shortlist potential agencies

Activity 345 Develop mainers training module and strengthen their capability for conducting
traiming programmes on bioenerpy packages

Qutput 3.5, Training for entrepreneurs, NGOs, technicians and ma nagers in the business skills
Activity 3.3.1. Identify businessmen and entreprenewrs. techmicians and NGDs.
Activaty 3.5.3, Developing training manuals and packages.
Activity 3.5.3.C onducting training programmes at the ramning centers.
Activity 3.5.4. Organizing field visits,
Activity 3.5,3. Organizing business meets.,

Output 3.6. Infrastructure development for manufacturing, spare parts supply and servicing of
bicenergy svstems
Activity 3.6.1 [dentify the value chain for the bicenergy svstems
Activiry 3.6.2 Establish centers through bicenergy service enterprise, and NGOs far provision of
SUPpOr senaces to installed bicenergy svstems
Activity 3.6.3. Link R & D activities and provide feedback from the field to manufacturers
Activity 3.6.4 Facilitate establishment of infrastructure by the manufacturers through the above

EMETEY SETVICE companies either as entrepreneurs. NGOs or businesses. The gim is to sustain the activity
bevond the project duration in the given area and to replicate in wide areas.

Output 4.1. *Fee for service’ framework
Activity 4.1.1. Conduet financial analysis of different component of bioenergy systems and
SETVICES
Activity 4.1.2, Evaluation of pricing of services
Activity 4.1.3. Analyze the expenence of collection of fee for CNErgy services
Activity 4.1.1, Design different financing mechanisms for maximizing the recovery of costs
Activity 4.1.4. Provide mputs to the policy makers on the successful financing modalities

Cutput 4.2 Policy papers to make impact on policy makers.
Activity 4.2.1. Identify institutions for preparing policy papers.
Activity 4.2.2, Organize a scoping workshop for groups working on policy papers.
Activity 4.2.3. Preparation and publication of case studies.

Output 4.3. Case studies on bioenergy technologies and field implementation.
Actvity 4.3, 1. Identify technologies and locations for case studies.
Activity 4.3.2, Identification and allocation of case studies to different institutions,
Activity 4.3.3. Organize scoping and discussion workshop,
Activity 4,34, Commissioning case studies.
Activity 4.3.5. Conduct field studies,
Activity 4.3.6. Workshop to evaluste case studies prepared.

Output 4.4, Workshops to involve stakeholders especially palicy makers to exchange the
experiences, study tours and policy research activities

Activity 4.4.1 Develop workshop comtents, identify stakeholders

Activity 4.4.2 Planning and conducting of workshop

iyl
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Activity 441 Orpamize study tours for exchonge of experiences and policy research
recommendations 5

Output 4.5 Documentation of lessons learnt and sharing of experiences
Activity 4.5. 1. Publish the policy papers and case studies.
Actary +.3.1. Organize workshops for policy makers and media people.
Acuvity +.3.3. Organize lield visits to bioenergy project sies.
Activity 4.5.4. Establish policy research. documentation and data base centre.
Activity 4.3.3. Undertake field visits and monitor all bioenergy projects,
Activity +.3.6. Developing informarion flow mechanisms.
Actviry 4.3.7. Data base preparation on technologies, policies, field projects, and institutions.
Activity <.5.5 Preparation of periodic reports of the data base.

Activiry Component 4 - Enabling activities: The main objective is to srengthen the new coneept of
rural energy service company by developing 2 policy framework to support fee-for-service model tha
will allow entrepreneurs to charge a fee for services delivered from bicenergy package. The experience
will be analyzed through documentation of field monitoring experiences, case smudies, policy-analyzis. -
documents and -workshops for level playing the field for bicenergy service establishment and replication.

Cutput 5.1. Information package made available for bioenergy technologies mamufacturers.

suppliers. financial mechanisms, performance gnidelines, R & D facilities, technical expertise, etc.
Actvity 3.1.1. Development of operation and maintenance manuals for gasifiers, biogas systems.
eie,

Activity 3.1.2. Development of a manual for management svsiems.

Actuvity 3.1.3. Development of accounting systems for project inputs and outputs, costs and

benefits,

Acnviry 3. 1.4, Development of public display information system for different target groups

Activity 5.1.5. Documentation of resource availability containing geographical, socio-economic.

agro-climatology and technical database information systems.

Actvity 3.1.6. Compilation of specification and performance guidelines for bicenergy

COMpONERts.

Actviry 5.1.7. Comprehensive list of technical expertise services and repair facility available for

different components of bibenergy package

Output 5.2. Methodology and designs for project formulation, financial analysis, implementation,
fee recovery for services and project monitoring guidelines for potential replicability will be
evalved.

Actvity 3.2.1. Development of brochures on various bicenergy technologies.

Actuvig 3.2.2. Technical document preparadon related to designs, fimancizl analysis.

implementation and fee recovery for services.

Acuviry 5.2.3. Development of project monitoring guidelines.

Output 3.3. Development of promotional modules of bioenergy packages using audio-visual, print
and other mass media for training and dissemination.
Activity 5.3.1. Preparation of electronic communication media - website, advertisements, audio
cassettes ete.
Activity 5.3.2. Preparation of documentary films and audio-visual cassettes of successful case
studies.
Activity 5.3.3. Organizing field visits to successful project locations
Acuvity 5.3.4. Organizing community fares and awareness workshops.
Acuvity 5.3.5. Organizing other effective mass communication dialogues through plays, meetings

#
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Output 5.4, Establishing communication network within the project area to enable proper
communication among project sites, PMU, PSU and biseneroy services enterprises
Activity 5.4.| Designing and obtaining necessary softwares for communication flows

Activity 3.4.2 IdEnliI'}ring equipment and accessories hardware 1o suppert the communication
nerwork

Activity Component 5 - Information dissemination: The information on suecessfil implementation of
Broenergy svstems and services will be compiled as an information package. which will include proposed
standards. technical designs. costs. benelits. sources of technology. sources of fmancing and software
packages 1o meet the requirement of different categories of stakeholders. This information package,
which will be the rationale for establishment of lee-for-services Approach and levelized playing field, wil|
be disserminated through mass media, workshops. techno-economic reports and field visits,

Output 6.1: Financing of enterprises

Actvity 6.1.1. Advertisement, selection and identification of enterprises
Acuivity 6.1.3. Organize fraining programmes for select Enterpnses
Activity 6.1.4. Organize field visits,

Activity 6.1 3, Fund and monitor the projects of enterprises.

Output 6.2. Creation of Investment Risk fund or Revolving Fund
Actvity 6.2.1. Develop puidelines for operation of revelving fund.
Activity 6.2.2. Finance the capital investments (cost of installation of gasifiers, biogas plants)

Activity 6.2.3. Develop schemes for financing entrepreneurs, banks, producers, bioenergy
ENIETPrise companies,

Acuvity 6.2.4. Monitoring of revolving fund operation.

Output 6.3. Fermulation of approach involving bidding for concessions 10 operate future bioenergy
systems in areas targeted for replication

Activity 6.3, 1. Identification of potential replicable areas

Actvity 6.3.2 Developing approaches for concessions for spreading bioenergy packages in the
identified areas based on evaluation of earlier outputs.

Ourput 6.4. Demonstration of financia] viability
Activity 6.4.1. Develop methodology and approach to determine and fix charges to services.
Activity 6.4.2. Prepare costs or charges to be recovered for services.
Activity 6.4.3. Develop guidelines for recovering charges and fund management
Activity 6.4.4. [dentify institutions (bioenergy service companies) for fund management.
Activity 6.4.5. Monitor the fund flows; costs, recovery, income and expenditure.

Output 6.5. Demonstration of willingness to pay
Activity 6.5.1. Develop financing schemes through community participation
Activity 6.5.2. Develop instinstional strategies for effective payment collection
Activity 6.5.3 Build capacity of the rural househalds to effectively use the ENErgY Services

Activity Component 6 - Removal of finaneial barriers and creation of investment risk fund: This:
envisages to remove critical investment risks and ensures to establish a risk mitigation revolving fund
which will support to overcome risks from cost recovery for praject duration and would be reinvesied for
promoting leverages in market resusincy g ws 112kt available for future dissemination,
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Output 7.1. Periodic monitoring of physical. financial and institutional aspects.
T Acuvity 7.1.1. [dennfy parameters to be monitored.
Activity 7.1.2. Prepare guidefines and manuals for monitoring.
Activity 7.1.3. Identify instinutions and conduct training programs.
Acuvity 7.1.4. Organize workshop to assess the guidelines, methods and manuals.
Actraty 7. 1.3, Initiate periodic monitortng.
Activity 7.1.6. Prepare periodic monitoning reports.

" Output 7.2. Mid-project period and project-end evaluation.

Activity 7.2.1. Organize workshop to develop guidelines for project evaluation.

Acuviry 7.2.53. Commission external evaluation studies.
Activity 7.2.4. Publish reports and organize workshop to disewss svaluation Teports.

Output 7.3. Monitoring carbon flows,
Activity 7.3.1. Develop methods, manuals and guidelines for monitoring carbon flows.
Activity 7.3,2. Organize workshop for evaluating the methods.
Activity 7.3.1. Organize raining program on methods.
Actvity 7.3.4. Initiate monitoring and measurement of carbon parameters.
Acuvity 7.3.5. Prepare annual project carbon balance reports.

Cutput 7.4 Post-project evaluation
Activity 7.4.1. Develop methods for project performance in the posi-project of 3 years,
Activity 7.4.2, [dentify external institution or team for the task.
Activity 7.4 3. Conduct detziled evaluation.
Acuvity 7.4 4. Organize worleshop for presenting findings.
Activity 7.4.5. Prepare report and disseminate the findings.

Activity Component 7 - Monitoring and Evaluation: Goal is to periodically monitor and evaluate
different components of the project to leamn lesson for improving project performance and for replication.

D. INPLTS

UNDP/GEF inputs: The bicenergy project comes under the GEF-operational program 6: “promoting the
adoption of renewable energy by removing barmiers and reducing implementation costs”. UNDF/GEF
inputs would be provided primarily for barrier removal activities. UNDP/GEF will provide funds for
technology package standardization, capacity and institution building, enabling activities, information
peckage generation and dissemination activities, and creation of investment risk fund.

MNES: MNES will provide national suppert for policy, planning and financial incentives towards .
investment cost for biomass gasifier power generation system and community biogas electricity system.

Government of Karmataka: The Government of Kamataka (GoK) support will provide overall
adminisrative as well as logistics support o the project. The GoK's inputs would include capital
{equipment) cost of energy end-use systems (such as irrigation, lighting, drinking water supply etc) and
partly towards meeting operation and maintenance costs and foresiry activities.

ICEF: ICEF inputs will be for the technology package stendardization, equipment cost for energy

systems. capacity building and enabling activities. information package generation and dissemination and
firanecial barrier removal activities.
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User contribution: The bercliciaries conmribution will be towards deposits for energy end-use systoms

(such as efectrical wiring for lighting, pipes and taps for pumping drinking water) and labour for lorestry
plantations,

The project budget along with contribution from various agencies is provided in Annex-|.
E. RISKS

E.l  Risksand Sustainability

The proposed project involves the participation and coordination of various agencies such as village
management committee, state or national level committess, cnmeprencurs. manufacturers, NGOs. stage
govemnment departments tinancing agencies. and R& D institutions at vasious levels. A project of this
nature 15 likelv to face risks, ranging from failure of payment for the energy service (o the fGilure due 1o
policy changes of the government. Thus. there are two categonies of nsks: frstly, those that gre nternal 1o
the project and secondly, those that are externai to the projece. Some of the potential risks and mitigation
measures internal to the project are listed in Table 2 below,

External Risks: Some of the risk external to the project includes the following:

*  Oil prices: Large decline in oil prices may affect relative cost-effectiveness of the project components
compared to diese] based baseline systems. However. il the oil prices increase. the project will
become more arractive as the baseline scenario costs will increase, The project will be largely
insulated from world oil prices. with the adoption of gas engine. replacing diesel use by 100%,

»  Government palicies on renewable energy: The power sector in India is gaing through liberalization
processes. Energy pricing, particularly electricity pricing is being rationatized, The subsidies on
kerosene and electricity are on the decline. The national government and the state governments are
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Table 2. Potential Risks and Mitigation Measures

Risks

Mitigation measures

. Non-participation af
the local communities

Medium

- Empowerment of village commitices and participation of wvillage
communities in decigion making process at all stages

- Awareness creation and ransparency of functioning

- Assured supply of pood quaolity emergy services and resulting
improvement of quality ot life and ncreased income lead to creation of
stake

2. Poor recovery of

i costs of good gquality
eneTgy SeTVicEs
arovided

L

Medium ,
- Inereased income through irrigation and agro-processing increases |
repayment capacicy .

- Employment to landless

- Prior agreement with end-users

- Ensures paymenr of services through information flow,
- Emb]is]ﬁng_ins:[mﬁ::mi mechanisms for recovery

| 3. Low performance of
svatem and  reliabilicy
of services

Low

- Continuous. rigorous technical performance monitoring & reporting

- Maintenance conmacts will ensure quick rectification of problems

- Adequately mained. local operators, maintenance and service saff and
n urs

- Continued R & D services from ASTRA and other agencies.

| 4. Limited Government

Commuitment - Participation of senior government decision makers in National
Advisory Commirtee and Project Steering Committes.

i - The project components are compatble with the priorites of the state
| government and MINES
|

5, Lack of Land | Medium

availability and low | - Diverse biomass sources; crop residue, forest plantations on farm land
| productvity and commen land

- Long-term supply contracts between farmers and unlity
- Provision of woody feedstock by farmers for origation
Quality seedlings and improved Silvicultural practices for high yields

The project builds on the past experience of ASTRA in implementing bioenergy projects and 2
number of surveys conducted for the present project. Both show that rural households are willing o pay
for quality services. The analysis of operation and maintenance costs for different components in year-3,
of the project {when all the systems are fully operational) and the estimated revenue based on household
surveys of willingness fo pay are given in Table 3. The analysis shows the bioenergy package is
financially viable once the repayments are stepped up to full cost-recovery level. The addition of the
eamings from ferulizer sales, once that market is fully developed, will aid in ensuring that the dung-based
bicgas system becomes financially sustainable.

This bicenergy project is thus based on the premise that the rural households will pay for the
good quality energy services provided under the project because they will receive enhanced farm
incomes; increased opportunitics for employment; and more frequent cash returns. In other words, the



provision of these good quality energy services will provide a “win-win™ situstion for all, The provision
of pood quality energy services is expected 10 lead to an improved qualitv of life,

- Table 3. Cost and Revenue for Different Services During Year-5
When All Bioencrgy Systems are Operational

Good Quality O & M cost of service in | Revenue in year - § Surplus (Revenue - O & M)
Bioenergy vear - 3
Services Peracreor | Total for Per acre or ]I_Tura! Per acre or | Total
! per HH villages HH (US $) | (000 USS) | HH (US S) | (090 USS)
' LS 5y (000 USS) |
Lighung (2324 | 12.7% 285 3.6 131 -6.6 - 15.3
HH1 '
Drinking water | 6.9 | 16,1 4.1 193 « 2.7 -6.3
| supply (2324 :
HH) |
Cookmg (2324 | 28.% 66.9 564 131.2 177 64.3
| HH)
| Irrigation (2400 | 1198 2876 176.5 4237 56.7 136.1
; aeres)
| Fernilizer - 15.2 353 15.2 351
| (Dung) 2324
Ferulizer . 233 531 233 54.1
(biomass) 2324
| 399.1 G667.3 168.2

With respect to sustainability beyond the GEF fundin
Sector. enrepreneurs and NGOs in the
bicenergy system. By the end of the fia
transfer 0. M & M 1w private sector,
combination of institutions and roles for
years of the project. The transfer of assets wil
The surplus revenue recovered from
meet the replacement
dissemination, the priva

main

sustainability afier the completion of the GEF funding period.

F. PROJECT REVIEW, REPORTING AND EVALUATION

Project review, reporting and evaluation will
implementation. The project will be executed as per the
Manuzl. The project will be subjected to 2 tripartite review
executing and implementing agenciss cvery twelve months

Th

2 phase, it 15 proposed to involve the privae
operation, maintenance and management (O, M & M) of the
urth vear of the project period. arrangements will be made 1o
entrepreneurs, NGOs and village institutions. The appropriate
tenance and management will emerge during the first three
I also be finalized during the first three years of the project.
the project beneficiaries, over the O & M costs will be retained 10
and O & M costs beyond the project period. However,
1e sector is expected to play a key role.
are likely 10 be reinvested for rephicating the package in

in the large-scale
The profits generated by the private sector
other areas. This would ensure the project

be an imporant component of project
NEX procedures and UNDP Programming
by the representatives of respective funding,
from the s1art of the project implementation.
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- Menioring, Evalnarion and Disseminaiion: The project implementation. management and performance

will be subjected to multiple levels of monitoning and evaluation. The monitoring and evaluation will

mvolve the following:

» Physical progress of the project components such as the rate of installation of biogas plants, hecrares
of forest planted. number of irrigation pumpsets connected. and capacity utilization of the power
feneTation system:

»  Techmical performance indicators for the bioenergy systems:

Services provided and feedback from beneficiaries:

» Fmancial accounting: rate of utilization of funds, expenditure and benefit Mows and rate of recovery
trom the beneficianes:

« FParicipanon of communities - social and gender aspects of flow of benefits (additional income
generanion) and participation in decision-making processes: and

o GHG flows: extent of fossil fuel elecricity and fossil fuel substirution. and carbon sequestration.

The PMC and FIU will monitor the various project implementation aspects on a continued basis
and will undertake follow.up actions required. The PMC will prepare quarterly progress reports and PIR
reports for submission to GEF. UNDF, ICEF and PSC. In addition. an external agency recommended by
the PSC will periodically evaluate the physical. financial, social and environmental aspects of the project
The montoring agency could be a consulting firm, an intermational NGO or experts from research
instirmens in India or cutside. Such an agency with a proven ability in monitoring climate mitigation
projects will be identified jounty by UNDP-GEF. ICEF and PMC.

In addition to the normal project monitoring procedures described above, the process of project
document development will consider the feasibility of setting aside a fee for post-project evaluation. [f it
15 deemed feasible and desireble, provision will be made to allow for such an evaluation to take place
several years following project conclusion.

Project reporting: The PMU located at KSCST will undertake the task of reporting the progress 1o
different funding agencies periodically. The schedule for project review will vary for different activities.
Project Director shall prepare and submirt to each review mesting, a Project Annual Performance Report
(APR). Additional APRs may be requested, if necessary. A final project report will be prepared for
consideration at the terminal tripartite review meeting.

Post Project Period Monitoring and Evaluation: A post-project period monitoring to assess i) the
sustainability of the project activities after the 3 year project period, i) the impact made by the project on
overcoming the bamers, iii) the spread of bioenergy package to other district and states, and iv) the
participation of entrepreneurs, industry, NGOs ete. The post-project evaluation will be carried out after 12
months and 30 months of the termination of the project.

G. PRIOR OBLIGATIONS AND PRE-REQUISITES ;

There are no prior obligations, The pre-requisites include formation of Project Steering
Commitiee and Senting up of PMU at KSCST.

H. FINANCIAL AND ACCOUNTING ARRANGEMENTS

The financial reporting, accounting arrangements and auditing procedures will be as per UNDP
port g g EP
Programming Manual and the extant procedures of the Government.



Funds will be advanced on 2 quarterly basis based on the approved work plan. Request for finds
will be made in the finaneial report format providing information on the available lunds, new
requirements as well as the expenditure for the past quarter. The financial report will be signed by a
competent authority in the executing agency or by any other person so designated. -

Auditors 10 the project will be officially designated. Such auditor, and/or other officially
appointed Juditors shall undertake annual management and financial audit of the project in accordance
with UNDP auditing procedures,

In addition. all accounts maintained by the Government for UNDP resources may be audited b
the UNDP internal auditors andior the United Nations Board of Auditors or by public accountants
designated by the United Nations Board of Auditors, The financial FEPOTLNE. acCounting arranpements
and audining procedures will be as per UNDP procedures, The PMU at KSCST, UNDP, ICEF will come
t 2n 3gmeed procedure for auditing at the beginning of the projeet initiation,

L. LEGAL CONTENT

The Government executing agent designated on the cover page of this project document has beep
duly delegated by the Government coordinating authority, the Department of Economic A ffairs, Ministry
of Finance. to carry out this project and accordingly will follow the accounting, financial reporting and
auditing procedures set forth in the following document as mav be amended by UNDP/Government of
India (Gol) from time to time.

*  UNDP Procedures 2s laid out in the Programming Manual.
Exunt procedures of the Government,

* Stzndard annex to sub-programme/project documents for use in countries, which are not party to the
Standard Basic Assistance Agreement (SBAA),

The above documents are an integral part of this project document although incorporated herein
only by reference. They have already been provided to the Government and the said Executing Agent.

The following types of revisions may be made to this project document with the signature of the
UNDP Resident Representative only, provided he or she is assured that the other signatories of the project
document have no objections to the proposed changes:

* FRevision in, or addition of any of the annexes of the project document (with the exception of the
standard legal text for non-SBAA countries which may not be altered and agreement to which is a pre-
condition for UNDP assistance {See Annex 6)

* Rewisions which do not invalve significant changes in the immediate objectives, outputs or activities of a
project, but are caused by the rearrangement of inputs agreed to or by cost increases due to inflation; and

* Mandatory annual revisions, which re-phase the delivery of agreed, project inputs or other costs due 1o
inflation or take into account agency expenditure flexibility.
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Annex 2:
Proaject Planning Mairix

MARRATIVE SUAMARY

OBIECTIVITY-
VERIFIARLE INDICATOMYS

M ANS (Y
VIEHIFTOCATION

CRITICAL ASSUMETIONS

L Develapment (Mbjective (Dnpacis)

T peduce COy emissions Mough the
pramion of bioenergy og o vinlile aml
sustainable option (o meet e il
energy service needs i Tudiu,

Extent of enevgy needs mwt hy
bio-enerpy

Reduction in use of non-
renewable ciicigy somrces

Aleption of bioeneigy
rckages inather parts of
iviral lodia

Cibubsally, bncnergy package will comtinue 1w be one
of the key clinate change-mitigation oplions and the
govermien is connmiiied iowands the reduction in
CRlILE codssins,

Provvisinm vl ool ity bivemergy services will
inngaiswe (i cpuality of lilk, mml therehy fead (o i
replication i uther pisnts of raml hindia.

Large scale ol use of hivenergy will Tead 1o
rechaclion in Gl ICE enninsions.,

1. Pnumediaie Objeciive (Outcumes) { Purposes:

Invmsediuie Objeciive 12 To provide o
checentralized bioenergy lechmalagy
package Tor the provision of good guality
rural energy services for lighting,
drinking water supply, cooking yas,
irrigution woter supply, aod milling;

% of houscholds having access
to bisemeigy services

% Functional bisenergy sysiems
mieeting the % energy
requircimile

Per capita bioenergy
cuapsmed

Thee Finclimgs of surve y underaken a5 a pan of POF
netivities Bl gpaod.

Activity 1 Technolopy Mackupe Slulllllrdizutln_l

Chdpul 14
Ereveloquivent; adapiation; wnd resuliing
avnilability of gas engines--which are
avitibailsbs lowally--10 v tha: senewable
fecdstock propoged wimler the project;

Mo, ol systems instaliod

Eivishaation of perfonminee of
Fis caghmes

Furnisbui rih ool gas coganes will g e
ellicieney ool wse ol U 9% renewabile resoirees
anwl ikt eebucivon i costs of seivices,

Ll pruat 2

Repart oo recunuiisled

Evaluatoom report of eeluic)

T bechinasbig ival components are well known and

Detsiled technical specifications wall be specilivationg specillcatiogs tronsbile frow aend could be adogied wod modified and
v fur e progosed bioenergy put tugether o suil local conditions without a large
pickages o selected arcas elfon in R & 0,
The puhastry will favour lugh gquality stondasds and
wllwre 1o the stsndaids while producing ilese
CL{NE IRk RS,
|




ot 3;

Pralt standdasds for bioenergy
teelinalagies for use in Activity 2 1o test
thezir sentalilaty for wider applicul s,

Established technival stumlanls

Findings of the pripsased
NI welivitics

Stanbuck, will vadice the ecliability aml
coibichenee leve ] ol thie customgers

Awtivity 2: Technola

Ourpus 13

1.2 MW biomwss gosificr (60 unils of 20
kW capacity) baged power planis with a
generanipg potential of 4300 MWh of
bioeles tricity annually,

emans iration and Proof of Cuoncepl (response fo |

hie leclisical barriers)

Mumber of instulled bioenergy
systems having the
recomimended
specificalions'Standan)s

Copacity wiilization of installed
sysienis

o inerease mowres undhn
bioenergy iorigation aml
corresponding oulpuls

Chianlily ol fossil il
surhstituied

Icieuse momconwes leads o demand Tur good
Quahily ciergy services

Phere will ot b any conllicts arising vut of sharing
il gt wator.

Chutpue 2:
P20 KW (310 kW each) Comemeniiy
biogo: cum bio-fertilizer sysems

Mo. of bousehold connecied 1o
biogis eleciricily

% ol households b ving
pevesy (o bghting services

Fural communities aspire for better qualiy of life.

| penerting 36 MWh Tur base oy,
Dutpet 3z

24 Biogus cum bio-fertilizer sysiens in
24 llage seitlements with a fotal
capacity of J000m"day {range 25 1o
100m'/day) fur cooking pas and bio-
ferilizer production

Mo, ol households conmected 1w
biogas

Heduelion in [uelwonod
congumption and fenilizer
sales

e wsrgeied benelicianics of the projeet will prefer
bioenergy services than conventional forms af yse
of encry.

Clutpuot 4:

Establish 452 ha of shor rolation lonest
plantations, 371 ha ol agro-forestry
systenis, 271 ha of commumnily fresiry
471 ha of erclards and 113 ha of high
anpinl foresiny

Area covered wsler [oresis

Ovwvernll lnerease in firest aren

Phere il siast by g Exisd semvire issues amd the
slnkelwildvrs” comprerainom is guaropteed,

The commmmines will participate in the sustainable
fistesin vy s livitics.

Dutput 5;

Lessons in ditferent mades of providing
Phe e d e ey service package w rural
villages, including expericnce in gaining
Full vast recovery.

Cage shudies documse nted

Review of project
inplemendation reswls

Lioencigy services wauld not become financially
less attrmctive due 1o pricing policies of competing
ECIEY seivice utilites,

People willl aciually pay fee for services utilized.




linnnmesbiaie (Hijective 2: Fo renwve
harvicis i Luge-seule adoption aml
waninercinlization of hiis biveneray
techimlopy package,

Pecstitutive | sl opeantioml
hivmmergy services delivery
sysiems in place,

Mo, of loval apencics, MGOs,
Entrepreneurs, in plice
providing good quality sl
ENSIRY SCrvicey.

Pocreased denmmmnl fis
Bbmenergy iechombhgiey in
eslher villuges

The paskicies will lvour sustsinable cavieowment
Franlly techmlugios.

Burrier penoval sctivities. will lead 1o replication of
e Bhoenergy pockage in odher parts.

Connon business premises will hold for Biosenergy
service business

Activity 3: Capaclty Bullding {response |

o e fustilulional barviers)

Ot 1
Wissenerpy packages fir replivation in
villidr paaris ol sl lindiag

Lvaluation of bivenergy pukage
lor wide-scale achoption of
eclulogy standarnds

lustallativiy of bivswrgy
packages inather roval puaris,

Wioenergy packages can be adupied For mmas) furts
uiril Fuchi

Oaiput 22

Approach aml methodalogy for
mwmnituring carben Mows in biocnergy
pranjeils;

Database on Carbon Nows
eslablizhed

Meisuring carbon Mows using
established practives and
iniluocls.

Tools are wvuilable to meosure the carbon Nows™
weeuratcly.

Ouipuat 3;

Training s nvalvenuenl of wonken in
plansing aod puinagement of e
bivenergy syslems;

Techmical copucity strengthened

Mo, of women participated in
the training workshops

Pavieipativn of wsmen in
planning and management of
biounergy systems

Wimmen will show active merest in the management

ol bivenergy systems,

Crutpput 4:

Training conter for taining enfrepreneurs,
MGOs and munagers oo inplementation
al technology aml instintional package;

Training centres established

Training centres operating o
panrticipating in bioencrgy
package disseminntion

The uaining centees will sustain bioenergy-iraining
welivities even aller the project duration,

Chutput 5:

Truining for entrepreneurs, NGO s,
techmiciang and munagers in the business
shills required For moking a success of the
ol hinemergy develiapaent institutione;

Training centres eslablished

Mo, ol enlreprencurs, NGOs,,
technleians ete. trained

Training cenires operating or
paticiputing in bioenergy
package dissemination

Chutput 6y

Infrastruchure developimen Tor
munuiociuring, spare parts supply and
servicing of bloenergy sysiems;

Existence of enterprises
providing supply, installation,
mainlenance, and iepiirs

Munber ol institutions sl
apencies engoged in such
aclivilies.

Lowcally tmimed manpower will be svailubile 1o
umleniake repairy, mainlenance, eic

Technical skills built up will remain airactive for
wral minkets (no migration of echnical people from
il areis,

il
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Activiey 4z Knalding aetivitics (respouse to e mackel barriers)

LRITT T I

A sulid rutionale el Graosowork
Jusgilying e lew-lor-service approoch
ol rural enerey provision;

Framework i fee Din services
ealablis e

Framewank lor leo fur scrviees
sl

Mchevand govesmment aml piviie stake CT
welively bt b developing appropriate
prielissins

Ot 2: "

Paliey papers 1o address the issue ol
fuved playiing fivdd Tor bisenergy
pitvkitee Auch as pobicy analysis lor

rativaal pricing ul'r.-n:rE'_.:

Palicy papers published

Changes m relevant policics

Helevani government wid provate slakeholders!
achively partcipate in sheve baping nppmpnil:r
pastivies.

Chudpud 3z
Citse Stuadics 1o highlight successiul
pulicy implementation experiences

Case stimlics documesied

o snndicy dissenunsitel

The prosject will be closely mumitored sod regular
leedback will by provided

Cratput 4;

Workshops to invalve stakehalders
especally pulicy makers (o exchange
the experienees, study tours and palicy
research aclivilies

Extent of participation uml
recommendations

Extenl of recommendations
et pled

The recommendations will provide key basis 1o
soine of the intended policy changes - such as level
playing fiehl for bicenerpy services

i pul 5:
Documentation of lessons learmit and
sharing ol esperiences;

Mo, of cases documented

0 dand pruat v ¥

Muomiteringg aml cvalurtion af e
propused project approsch and
aclivities.,

Quarierly repors

Aansal repaonts

Propress made in the
inplementation of e project

All stakelwalders will provide inputs 1o the
pupini e g tems do adiditicn 1o sein direct feedback
by e Binpdeeme nting agency,

Activity 5: Information dissemination (response to the informa tion barriers)

Chatpur e

Bnformation system on hioenergy
techuolopies, manufocturers,
technaology suppliers, financial
mechanizsing, techuical performance, |
& I facilities, amd iechnical experts,

Avaarcness modules will reach the argeted
beene liciarics/users

Chasd prut 2:

Methads tur project formutation
including finencial anal ysis,
smplementation, monitoring, ete, for
petestial veplicabilioy
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Chutput 3 Cage stmdics, Yideo [y Bxtengive use ol proasation
Prsmvudiesinald mosdules vsing aidios- Sullware packages developed innliiles
wimuial, il aod eiber media.
| Activity 6: Removal of Finanelal Burriers and Creation of Investment Risk Fuid {response to the Ginancial Lirriers)
Chutput 1: : Mumber ol entrepreneurs financed | Bntevprises’ Rusul Energy Fhiere will b sustoined demand for good quality
Provision of venture capitul for 3 HServivg Company [(RESCO) hiocnery services.
franchigers and fronclisees os stan-up operaling suecessiully
capsLal;
Aanl
Cutput I: Lban recovery fule Kevolving Fuml ncchanisnes §
Creution ol revalving Ml w oflsel iy place
peiveived investiment risks; Private investmenis leveraged =
Cutpur 3;
Formwlation of a approach invelving | Replicable approaches formulated | Replicable approaches Other wreas would be receptive 1o (he recommended
biddiling for concessions o operale atlopted npproaches
Tuture bivesine Fpy Sysiens in arepy
tan et lor replication,
Output 4 L : Privale investments by (e Instatutional networks o Other Nnuncing institutions provide luans for
Demanstration of ecangmic aml enterprises lunding in ploce bisenciygy lechnelogics apd services
linancial viability through creation of ;
casl recovery mechanisms.
Chtput S: . e Loan recovery rate Agencies providing credil o Other linancing ngencies, NGOs, eic., 1o provide
IJcmu_mhallul!l ol willingness aml . lusehalds Tor biocnenyy credit fin bisewergy weehnologies wnd services
vapacity of rural houselholds w pay lor | Increase in demand or good quality | services
frowncl gpaliny energy services; enerpy servives
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Activity
No,

Activity

Year 3

Year 4

1/2/3]4

12134

Technology package standardization

Gas-enmne development

i__|.-_.

Development of detatled technical
specifications for bicenergy
technoiogies

p—
Fas

Development of draft standards
bioenerey package

Svstern demonstration and proof of conce

I | i

1.2 MW woody biomass gasifier
installation

LT

[
L
et

b
b

120 kW community bogas cum
biefertilizer systems for domestic
electric loads to meet the vear-round
requirements

i3

+3 community biogas cum biofertilizers
systems to meet the cooking gas
requirements

Y

Establish shor-rotation energy forest
plantations. agroforestry systems,
community forestry, horticultural
orchards and also high input forestry
plantations

Lessons in different modes of providing
the rural energy service package to rural
villages, including experience in
gaining full cost recovery

2.6

Crperation and mainienance

Capacity Building

3.1

Bioenergy packages for service

enterprises for replication in other parts
of rural India

et |

32

Approach and methodology for
monitoring carbon flows in bioenergy
praject

3.3

Training and involvement of women in
planning and management of the
bigenergy systems

14

Traimng center for training
entrepreneurs, NGOs and managers on

-implementation of technology and

institutional package

ah




Training for entrepreneums., NGOs,
technicians and mapagers in the
buginess skills

Infrastructure development for
manufacturing, spare parts supply and
servicing of bioenersy svstems

Enabling Activities

"Fee-for-service” framework

Policy papers to make impact on policy
makers

Case studies on bioenergy technologies
and field implementation

W orkshops to myvolve sukeholders
especially policy makers to exchange
the experiences. study tours and policy
research acoviiies

=
Ly

Documentation af lessons leamt and
sharing of expenences

Information Dissemination

L | Ll

Information package made available for
bioenergy t2chnology manufacturers.
suppliers. financial mechanisms,
performance guidelines. R & D
facilities, tachnical expertise, etc.

iy
i

Methodology and designs for project
formulation, financial analysis,
implementation, fee recovery for
serviees and project menitoring
guidelines for potential replicability will
be evalved

Development of prometional modules
of bioenergy packages using audio-
visual, print and other mass media for
training and dissemination

5.4

Establishing communication network
within the project arca to enable proper
COMMUNication aMong project sites,
PMU, P5U and bicenergy services
ENIETOTSES

Removal of financial barriers and creation of Investm

6.1

Financing of enterprises

6.2

Creanon of Investment Risk Fund or
R:'.-:r]\ring Fund

6.3

Formulation of approach mvolving
bidding for concessions to operate
future bioenergy systems in areas
targeted for replication

6.4

Demonstration of fimancial viability

6.5

Demonstration of willingness o pay

Lo

[FERE =
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7 Monitoring and Evaluation .

71 Periodic monitoring of physical, TT1IT LEURRRIE
financial and institutional aspects

£ Med-project period and project-end o
evaluation

.3 Monitoring carbon Hows il 1 i ] ]ri K|

74 i

Post-praject evaluation

43



. Carbon emission

Annex 4
avoided and sequestered

This project 1§ important not only tn ity own right, but also when the global replication
potenrial is considered. Table § estimares the mitigation potential for the bioenergy package at
the tour levels listed below:

. The mitigation potential for the project area is estimated at 34.000 t C. at 2266 ¢ C per
village. over a peniod of 25 years:
. The mitiganon potenrial for 18000 exmemely remote villages m India 15 2stimated to be
40 million t C over 2 period of 25 yvears:
g The mirigation potential for all 36.000 unelecmrified Indian villages 15 as high as 194
million t C over 23 vears: and
. The wotal mitigarion potential if all 0.557 million villages m India are supplied with the

bioenergy package could be as high as 1262 million 1 C. over 13 vears.

The above mitigaction potential i5 significant when compased to the total carbon emissions
from energy sector estimated at 138 Million t C for India in 1990. It has o be noted that in India
according to some studies, tiere is a potential to implement the bicenergy package in all the 0.3
million villages. leading to large-scale carbon emission reductions. The mitigation poental of the
renewable energy programmes implemented so far in India is estimated to be 1.69 Mt of carbon
annuellv. compared to the 1.63 Mt C if onlv 18.000 remote viliages are considered and 7.8 Mt C
if all the 86,000 villagss are considered.

Carbon Mitigation Replication Potential of Proposed Bioenergy Package

Activity Energy | Annual | Mingation Total Minganon | Mmtganon | Mitigaton |
ue € potentizl | mitigation | potentialin | potentialin | potental .
| emission | per village | potential n 18,000 86,000 assuUming
[ avoided | in25wrs | 24 villages remote unelectrified 03557 - |
(xC) (1) in 25 yrs villages villages m million
{tC} (MiC) 23 yrs villages
MIC)" | (MiO)*
Cooking ' 462t 397 413 9023 743 35.52 230,04
of LPG
Lighung+ | 340 58 Tl 1,700 127 6.10 35.54
drmking MWh
H.0 = |
supply” |
Irmigation” | 4800 969 1009 24 225 18.16 B6.77 362.01 |
MWh
Forestry ° - - 773 18,539 13.91 66.48 43056 |
Minganon - - 2266 34400 +0.77 194 87 126215 |
pﬂtﬂl‘lﬁ!l | |
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T § Annex 5
Ineremental costs

Broad Development Goals

The broad developmental goal of this project is the provision of good quality energy
services to India’s rumal population, About 87% of the villages in India are ofTicially clecirified.
but this leaves about $5.000 villages still unelectritied.  According to the 1991 census, only 3 [
of the rural houssholds actually have access to electricity.  Given the size of the population
india. the government's obsective of "Electricity to All' would require enormous efforts to make it
2 reality. This project can thus be viewed ag one step ahead to realize this goal.

Baseline

Under the baseline. there are reliable energy service options of extending the grid or
ustng diesel gen-sets for meeting electricity needs and supply LPG for cooking, Even afier
considening the fact that these may not be cconomical. the reliability of these services s
questionable.  Where no grid extension is foreseen, the baseline would represent  continued
outages leading to only partial supply of required elecmicity for lighting and pumping and
continued fuelwood use for cooking.

As the thrust of the project is to provide services via renewable energy. defining the
baseline is somewhat complex. [n the case of the three services being provided—domestic water
pumping and electric lighung: irrigation water pumping: and gas for cocking—three different
systems are used for the baseline costs (see Table A-1). For domestic water pumping and electric
lighting. a small diesel gen-set would be used. Over the project’s lifetime. this would come to
approximately 5379k not counting additional costs of fertilizer. For pumping irrigation water, a
much larger diesel system would be utilized, with costs of about 57.2m. For cooking fuel,
currently people utilize fuelwood, However. this is harvested unsustainably. Over the longer
term, LP Gas would provide baseline fuels for cooking. The costs of this option come to about
LS5 2m. Alwgether. the baseline costs of providing equivalent good qualiry ENErgy services
come to about USS 9.8 million,

Glebal Environmental Objective

The global environmental objective is the reduction of present and future greenhouse gas
emissions through the use of renewable energy for providing energy services for rural
populations. The proposed project is beneficial in this context and can be sustained in the long
term, once barriers arc removed. This program is therefore consistent with GEF Operational
Program 6, “Promoting the adoption of renewable energy by removing barriers and reducing
implementation costs”. ;

Alternative Project Case

The GEF project aims at providing all the energy services required by the villages (such
as provision of cooking gas, lighting and irmigation water) through bioenergy technologies based
on sustainable biomass resources. It thereby leads to fossil fuel substitution and ultimately GHG
emission reductions. The project scemario proposes to meet rural energy needs through the
following integrated technology package: i) energy forest-biomass gasifier for electricity 1o be
used for ymgation water pumping and agro-processing; ii) cantle dung based biogas-electricity
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system for base load activities such as lighting and pumping drinking water: and iii) leaf biomass
biogas-hased gas system for cooking gas supply.

Under the project case. lighting and domestic water pumping will be provided by way of
biogas power generation system utilizing cattle-dung as feedstock. The costs of these systems
come [0 approximately USS 0.823m. Bevond this. however, there is the additional domestic
benefit available trom wang the biogas effuent as fertilizer.  Although the market for this
fermilizer is not well developed. this additional benefits makes the proposed svstem slightly
cheaper than the baseline svstem based upon small-scale diesel gen-sets.

Under the project case. biomass gasifiers utilizing locally grown wood will provide the
largest fraction of elecwic power for irrigation pumping and other agro-industries. The costs of
this larger-scale sysiem come to USS 6.5m or USS 0.4m less than the baseline case. Finally.
under the project. biogas operating on leat-litter will provide the basis for cooking fuel within the
village. This system is estimated o cost approximately USS 1.773m. Even without accounting
for the addinonal benetits from the temilizer value of the slurry (USS 0.592m). this option is
cheaper than the bascline alternarive. The biogas plant using leaf liner as feedstock will be used

to generate gas for cooking.

The installed capacity of power generation in the baseline as well as the project scenario
15 identical. The capital cost (refer to Table below) for the baseline scenario (diesel-based system)
15 3457.620 whereas it is 5993 880 for altermate scenario (gasifier-based system). Table does not
include the cosz of pumping motor for water lifting, as it is identical for both the scenarios. The
czputal cost is given in Table A-1 is only for the power generation svstem (gasifier +diesel engine
= generator). However, the total cost on life eyele cost basis, the aliernative project case scenario
15 a low cost option,

Incremental Cost of Each Intervention (IS 000 5)

| Good guality energy Baseline Alternarive | Incremental | Incremental cost
SEFviCes Scenario (B) | Scenario (A) | benefis* (1) fd=-1)=-8
{. Lighting + Drinking
Water supply service
- Capinl 4237 335.68
- O & M and Fuel 536.96 488.94
- Fertilizer benefit - 274.71
Taotal 57933 §24.62 274.71 2942 -
Il Irrigation service ]
- Capital 43762 993.28
= O&Mand fuel 6799.44 582144
Total T157.06 681731 =-439.74
[l Copking service
- Capinal 19256 899.01
- O &M and Fuel 1812.38 876.64
= Ferulizer - - 592.28
Total 2004.%94 1775.65 501.28 -821.57

Note: Fertilizer benefit refers to the financial value of the nitrogen-enriched sludge from biogas
plant, which hus a market value. However, as the market is not well-developed. it is not clear 1o
what extent this benefit can be captured immediately by the project. Refer to PDF project
rEpars. |
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Taken as 3 whole, the bioenergy service packages to be tested and promoted under this
project are lower in cost over their life evele than are the baseline options. However. they are still
relatively experimental in nature and have never been promoted as a coherent package, promoted
35 2 solubion to the nural energy dilemma.  For this bicenergy package 10 be successiullv
disseminated across a wide population. a number of harriers must first be removed. GEF is
requested to view the costs of removing these barriers as the incremental costs of this project.

The cost of bamier removal activities is provided in the incremental cost matrix. Activity
L. Technology Package Standardization, is unlikely to eceur withour this project. Therefore. their
cost of USS 435,000 is considered 1o be entirely incremental. Activity 2 builds upon the needs
tor rural villages to obtain good quality energy services. Because the capital costs of the Systems
to be installed will be recovered and folded into the Risk Guarantes Fund (Activity 6), only the
costs of mamienance and woodlot establishment are included in this activity. Therefore, none af
the budget for this Activity is considered incremental. The capacity-building {Activity 3) element
would be unlikelv to occur without the project, As a result, much of it is considered to be
wcrementzl—GEF's contribution to this activity is USS 722,000 out of the required $827.000.
Much of the policy work or Enabling Activities to be carried out under this project (Activity 4)
<an only be considered to be related o baseline activities, that is. ensuring that the policy for rural
elecrification 15 sound. Oniy a small froction of the total— USS 100.000- is considered
meremental.  Given the lack of information about the bicenergy package and its deployment
through RESCO's, the information dissemination activity (Activity 3) is largely incremental.
GEF is asked to pay USS 1.1 million for this activity. Finally. given the large financial barriers 1o
the sustainable financing of the project and the large investor risks being faced, GEF is asked 10
contribute about USS 1.551 m 10 reduce the risks associated with the further dissemination of the
tioenergy package through commercial means, The investment risk fund [ Activity &) i5 meant to
reduce the barmer posed by these larger than normal investment nisks associated with testing and
disseminating a new technology package.

Costs

The total costs of the project intervention come to approximately USS 8.82 million. The baseline
costs are estimated at USS 4.8m and the incremental costs, that is the costs of removing the
barriers necessary to make the bioenergy package sustainable, is USS 4.213m, including M&E
costs and GEF PDF resources (USS 196,600).

Global Environmental Benefits

If the project is successful at providing rural electrification through a RESCO-type bioenergy
package, the global benefits are potentially enormous. For the 24 demonstration villages, carbon
£mi55100 15 estimated at approximately 50,000 tonnes of Carbon over 25 years. As indicated by
Table 5 in the text and Table A-2, il all 86,000 unelectrified villages in India were electrified )
using the bioenergy package proposed for deployment in this project, the potential reduction
would be 177 million tonnes of Carbon over the same 25 years
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FROJECT ACTIVITIES

L. Technology Package
Standardization

Poor rehiability ofsnull-zcale
biomass systems Tor rural
applications, and low consumers®
conlidence in the lechnologies.

Cosl: LSS 45 000

Pevelop standierds and eodes for
smull-scale biomuss energy systems
for rural upphications. Develop lesting
capacily and procedures, ns well as
certilicationflubeling progem lue
ruril bromuss energy systems,

Cosi: USS 435,000

2, Technology Demonstration

In order (o provide the 24 villages
with an equivalent package of good
quality energy services, each villuge
would have o invest in two diesel-
bused electricity generation systems
and the purchase and wtilization of
LP Gas (Also see Activity G below).

Cost: USE 1,342 000

Support demonstration of (he
bivenergy package, made up of three
gystems: 1) 1.2 MW woady biomass
gasther; 2} 120 kW conununity
biogias penerstors; and 3) 45
communily bogas systems with a
capacity of 4000 m'd. Alse estabilish
forest plantations, (see Activily 6
blow)

Cost; USS 1,342,000

A Capacity Huilding

Mamagers and operntors and private
enterprises have litile or no
knowledge of bioenergy packape for
rural development. “Their skills are
not brought to bear on the cnerpy
needs of te rural poor.

Prowide technical siming to e

managers and operators ol the
biomass demonsivation sysiems.
Provide weehnical traiming o the
tlechnicians whao will rowvitle
techoienl backstopping lor these
syslems.  Provide Honancial wsod
business management training (o the
privale calerprses in project
development skills for biocnergy

Cost: LIRS 3940, 004)

Fercsed rehability of umd
consumers' conlidence in village-
level biomass encrpy
lechnologics,

.....

To demonstrate the wehno-
economic viability of village
bivsmiss technologics and the cost
recovery schemes designed under
Activity 6, To demonsirate the
project development ‘model for
rural biomass applications.

Losi: USS 0

Teehnival assistunce will ensure
the technical problems
encountered in the demonsiration
systems will be properly handled
wnd ensure the technical viability
ol these lechnologies,
Institutional arrangement of
project development for mural
broencrgy applications set up.,
Private enlerprises are interested
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C'osl: USE 150,000

“I.Iﬁ shcations, Pronwde 1500 |£n-u|Tl .

el ather mudels Tor provisde scoion
vl vement

Cost: LISE 872,000

wad Biliar with the project
develupment musdels Tor such
apyrlicalions.

Cost: LISY 722 000

4. Enabling Activity

Under the current subsidieed tariil
for power, gas, and waler in rural
arews, the rural bioenerpy
applications would nuot e
considered. Policics aie dirccted 1o
subsidizing fossil luel based power,
nol making developmen|
sustainable,

Closl: LISS 700,000

Develop policy frumework 1o support
fee-for-service model that would
allow the private enlerprises Lo vharge
u Fee for the services deliverad from
renwewable energy, Facilitate policy
dialogue between the government,
privute sector, and consunwers.

Cost: USE 00,000

Increasced economic viability of
village-level bivenergy
lechmlugivs. Increased servipes
ol rural applications such as
power, irrigation, drinking water,
and cooking gas for rural
consumers. Increased living
standard in rural India.

Cosk: LSS 10,000

5. Illl'l:u'm-mn Drissenination

Lamwsted inlormation and awareness
of rural biomass technologies or
RESCO model. Existing information
i5 scatlered and incomplete.

Cosl: USS 125,000

Develop information datsbase on
bicenergy systems and RESCO's.
Disseminate bioenergy information
through a public awareness campaipn.

Cuost: LIST 1,229 000

Inereased pubhe awareness and
information on deployment of
village-level bioenergy systems.
Increased project development
technigues

Cost: LSS 1, 104,000

4, Financial Barrier Removal
and Investiment Risk Fumnd

No investment in village-level
bioenergy technologies. Investmenis
only in conventional energy supplics
{Activity 2). Financial mstilutions
and private investors regard small-
scale hiomass technolopies us more
risky than convenlional fossil fuel
oplions.

Cost: 52, 144 000

Linsure cost recovery of wechnology
demonsiration and provide o risk
guaraniee mechansm 1o cnsure future
replications ensuring strong linkages
to investment institutions.

Cost: USE 1,605 000

Increased investment in village-
tevel bioenergy technologies. The
Financial institutions and private
mvestors hisve increased
conldence and posilive
expericnce with rural biomass
technologies.

Cost: 1USE 1,551,000
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7. Global Environmental Rural biomass applications Rural bivmass energy applications Sagnilicant GHO coissions are

Benelis underdeveloped. The barmriers 1o will be widely replicated. The key altminud, Direet carbon cmission
prevent widespread spplication ol burriers are removed. 1 s assumed reduction = 50,000 wa C oyver 25
small-seale biomass energy thut bromiss fucl can substitule 80% | yenrs fur the 249 villages, and 177
lechnologies continue 1o exisl. of the diesel by duil-fuel gasifiers, million wns of carbon Tor the
The 24 villages in the project will 0% dicsel by biogas gencrators, padentinl B6,000 unclectrilied
choose diesel gen-sel 1o meet power | and 100% LIG for codtking. T Icdiain villuges.,

demand, amd LG lor cooking. The altermative curbon cmission = 5,000
baseline corbon emission = 54 K00 tons ol carbon over 25 years Tor e

tons ol earbon over 25 years. 24 villnges, und 17 million s of
The potential 86,000 unelectrified carbon over 25 yemrs lor the B6,000 y
Indinn villuges are also likely (o potentinl unclectrilied Indian villapes,

choose lossil Jucls as their power
and cooking luels, the carbon
emission would be o tolal of 194
million lons over 25 years,

8. Domestle Environmental Rural communitics do not have Increased supply of power amd Improved living standards by
Benelits access Lo electricity and commercial | cooking fwels from indigenous Muels. increased services of power and
fuels for cooking, Local and indoor | The local private enterprises will have | cooking fuels in rural India.
air pollution as well as sdverse a growing business in small-scal: Inereased jub opporiunities at
health impacts from traditional bivmass applications. Reduced local | rural conimunity. Avoided indoor
fuelwood combustion, ad indlaaer wir poblution, wir and improved health impacis
_ Tromn biogans use.
9, Costs Tolal: USS 4,500,000 LI4% B.373 000 Total: LISE 1 B67.000 GIEF*
MMIS: USE 391,000 GEF  US 83,867 000*
State Government: USS | 481 000 MMES: LISE 390,000
Biluteral: USE 2,395 000* State Govermment: USS |48 1 00
Users: LISE 239,000 Biliteral: LSS 2,395,000

Users: LISS 239,600

* GEF Incremental costs presented here do not include the PDF Costs (USS 196,600} or the costs of Maonatoring wmd Evalustion USS 150,000, Bilateral costs
also do not include USE 100,000 for M&E.
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Annex 6. Teatative Schedule of project reviews, reporting and external evaluation

| Proposed project startine date

| Apnil . 2001

| REPORTING ACTIVITY DESCRIPTION

t1. | Inception Report | May 2001

o | 1" Project Steenne Committee (PSC) mecting | Mav 2001

| 3 | 1" Annual Project Report [ APR) | Mar 2002

| 4, | 2* Project steering Commuttee (PSC) meeting | Now 2na|

| 3. | 2™ Annual Project Report (APR) | Mar 2003
f. | 3" Project Steering Commuttee (150) mesting | May 2002
r | 3 Annual Project Report { APR) | Mar 2004

| & | 4" Annual Project Report {APR) | Mar 2005
g, | Mid Term Evaluanon Mar 2003
10. 4" Project Steening Comnuttes (PSC) meeting : Nov 2003 s ]

L L1, | 37 Project Steennz Committee (PSC) meeting | May 2004
| R . 3" Annual Project Report (APR) Mar 2006

| 13, 6" Project Steering Commuttee (PSC) meeting Nov 2004
14, | 7" Project Steening Committes mesting May 2005
13. Terminal Report Aug 1006

Lif Termunal Evaluation and Project Review Dec 2006
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Annex 7. Terms of Reference (Indicarive)

Project Coordinator

Position Title: Project Cocrdinator

Main Responsibility: To coordinate the bioenergy project planming. implementation,
management. monttoring and dissemination.

Acrivities:

To head the Project Management Unit (PMU) of the bioenerry project.

To coordinate with different government departments. Zilla Parishad. Panchavats, NGOs.
manu factuners elc.

To work with Technical Support Unit (TSU) and prepare plan for implementanon of
bioenergy package in Tumkur district.

To grganize and coordinate implementation, operation and management of unlies in the
villages of Tumbkur dikricts.

To work with TSU and outside expers, consultants, NGOs o develop maining educational
material and organize capacity building activities.

To organize policy impact acuvities.

To coordinate institutional and financial barrier removal activities.

To coordinate monitoring and evaluation.

To manage project funds and report funds utiiization penodically to respective funding

agencies.

Qualification:

-

Masters in Science/Enginesring/Technology/Economics/Manegement

At least 5 years of experience in managerial capacity required.

Demonstrated ability to plan. implement, manage and monitor rural development or rural
£NETgY Or environment development programmes.

Candidates from Administrative Services or Business Management are likely to be prefemed.

Accountability: Report to Project Director, Project Executive Comminee and Project Advisory
Comururtee.

Duty Station: Tumar and Bangalore.

2

Project Officers

Main Responsibility: To assist the Project Management Unit, Technical Support Unit and
Project Coordinator in planning, implementation, management {administrative and finance) of the

bioenergy project.

Project Officer-1: Project Administration at Project Management Uniz (PML)
Praject Officer-1: Finance Management at Project Management Unit {PMU)

L]

» Project Officer-3: Managerat Technical Support Unit (TSU}

*  Project Officer-4: Manager for outreach activities at Technical Support Unit (TSU)
Activities:

The four project officers will have the following responsibilities:

To manage office and administration (2t PMU znd TSU)
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* To assist project eoordinator in planning. implementation and management of project

Activilics. =
To manage projeet finances (project officer-2)

* To coordinate the activities of different experts, consultants. contractors. NGOs and
rmanu e Turers.

* To mange outreach activities: training programmes. workshops. field visits, publications,
publicity, press cre.

Cualification:
«  Masters m Scence: Engineenng/T echnology/Economicsaccountancy/Management
¢ Twoto three years expenience in praject management.

Accountability: Project Orficers report 1o Project Coordinator,

Duty Station:
 PMUat Tumbor
* T5U at Bangalore

. Sub Contract - Resource-need Assessment Survey

Objectives: To conduct field survey and measurement 1o generate additional data for bienergy
technology package for the identified villages,

Activities:

*  Assess and review of the data eollected during PDF Block B phase

* [Idennfy additional data required (land, biomass. energy. settlement. socio-economic.
institutional etc.) in consultation with experts developing the technology package: Land
SUrvEY, Waler source survey. energy survey, biomass survey, settlement maps etc. methods
could be emploved,

» Conduct field studies . surveys / measurement
*  Analyze and provide the report in the format required

Qualification:

* Should have completed socio-economic studies relevant to rural development or rural energy
or biomass snudies,

»  Knowledge of Kannada essential.

* Experience of working in Tumkur district is desirable, though not =ssential,

Accountability: The sub-contractor is accountable to the head of the technology packaging team
and ultimately to the Project Coordinator.

Period: 3 1o 6 months (Quarter | 10 2) duning the first year
Duty station: Selected (3 10 4) panchayate in Tumbur district.
4. Gas Engine Adaptation and Development

Position Title: Experts for gas engine development
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Main Responsibility: To assess the gas technology designs and modify or adapt to the local
needs to replace diesel compietely from dual-fuel gasifier and biogas based engines.

Activities: : .
» Toidentify and select gas engines operating wholly on producer gas.
o Evaluate the existing designs.

o Modify or adapt the designs for application in India.

a  Develop drait standards for manufacruring gas engines.

Qualification:

» Demonstrated technical capacity in working on gas engines.

e Laboratory infrastructure for evaluating and redesigning gas engines.

e Publicanon of technical reports and journal articles in the relevant field.

Accountabilicy: Work under the guidance of Technical Support Unic
Period: Quarter | 1o 4 of the project period.
5 Sub Contract - Gas Engine Testing and Evaluation of performance

Objective: To ficld test and evaluste the gas engine design developed by the experts and market /
diszeminate the desien to the manufactures.

Activities:

« Fabricate the modified gas engine designs.

* Testung in Laboratory for performance.

e Field testing of biogas and producer gas engine.

»  Market/ disseminate the designs o manufacturers.

Qualification:

¢ Infrastructure for fabricating and testing gas engines.

» Technical staff for testing and evaluaring the performance.
* Experience of working with engine development groups.
» Demonstrared linkages with manufacmurers.

Accountability: Work under the guidance of Technica! Support Unit.

Period: Quarter 1 to 4 of the project period.
6. Sab Contract - Development of Technical Specification for Bioenergy Technology

Objectives: To develop the bicenergy technology and end-use package for the cluster of villages
identified in Tumbur district to mest all the energy needs through bicenergy technology and end-
use sysiems. Provide all design draft standards and field execution parameters.

Activities:

*  Assess the 'respurce-need’ survey data available and requircment

* Develop and provide all design parameters for energy generation and end-use systems
- Biogas for baseload electricity
- Biogas for cooking
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= Gasifier system for power generation
- Forest and biomass production and processing system
- Electricity and biogas distribution system
- End-use systems: Cooking. lighting, irrigation water pumping. flour mill and rural
industrv systems
*  Prepare and provide guidelines for field installation

Accountability: The team 15 accountable o Chairman. ASTRA for technical aspects and for all
other aspects to Project Coordinator, PMU

Period: Quarter 1 to 4
7. Sub Contract - Development of Project Implementation Package

Objectives: To evolve a project implementation package for the sites selected. The package shall be
developed based on a detmiled internction with the villagers regarding their requirements, willingness
10 pay elc,

Duties and deliverables for National Experts:

Irriganion package:

*  Necessary documents and agreements for water and resource sharing will be drafted and
passed in each village. mandal and zilla panchayats.

* Upon discussion with end-users. sites for each of the bicenerey irrigation wtility will be
chosen based on road access and proximity to ground water resources identified (borewell
sites under 1.1) on a group and settiement basis.

Biogas Niumination and Water supply package:

* Necessary documents and agreements for domestic water supply and illumination as well as
dung resource shanng.

* Lipon discussion with end users, identify suitable location for REWSU biogas plant.
* Evolve manure /digested slurry redistibution norms.

Biogas cooking:

* Necessary documents and agreements for domestic cooking gas and biomass resource
contributions and sharing,

* Upon discussion with end users, identify suitable location for Cooking biogas plant.

*  Evolve manure /digested slurry redistmribution norms.

Afforestation:

* Necessary documents and agreements for joint management and planting of various classes of
afforestation and cost sharing. :

* Identify along with people interaction afforestation plan, species mix, biomass demand, cost
sharing, etc. on 2 village wise basis along with cost estimates.

Qualifications (National and International Experts):
frrigation package:

¢ 3-8 years expericnce in Bioenergy projects and their implementation of which 3 years
experience should be demonstrable with repards to gasifier based irrigation water pumping
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s Demonstmble experience in planning of underground and PVC pipe based water distribution in
mini and micro irrigagon systems using ground water with allowances for consumptive use and
soil charaetenisiics.

o Demonstrable knowledge of dry fand and imigated farming techniques.

s Working knowledge of interpreting and using GIS based svstems planning for networking.
power dismibution. ete. pvpe applications.

Emgar Jor REWFSL:
3-8 vears of experience in Bioenerry project implementation of wiich al least 3 years should
be demonstrable with regards to planning. designing. installation, operation and management
of large biogas plants for water supply and power generation.

* Demonsirable experience in successiul implementation of cost reduction techniques and dung
based biogas plant design optimization.

® 3 vedrs expenience in running community basad biogas plants in villages.

Biogas plants for Cooking:

o 5-§ vears of experience in bicenergy projects implementation of which at least 3 vears should be
demonstrable in the wse of non-dung biomass feedstocks for biogas production.

* Demonstrable experience in planning and designing non-dung based functional biogas plants
{2-3 yaars or degigns).

* Demonstrable expenence n successful implemeniation of cost reduction and gas proofing
wechnigues in non-dung based biogas plant designs for rural applicanons as well as their design
‘cost opHmization.

Afforestarion:

e  3-3 years of experience in bioenergy projects implementation of which ar least ¥ vears should be
with regards to the sustzinable foress based fuel-wood /multi-use afforestation.

~* Demonstrable experience in planning and implementation of afforestation programs for
bicenergy and multiple end-use applications.

= 3 vears experience in facilitating ratsing of community owned forestry programs.

»  Working knowledge of interpreting GIS and spatial databases, imapgeries and cadastral maps.

Period: 3 months in Q2

8. Terms of Refereace - Technical coordination for development of draft standards
bioenergy package

¥
Position title: Coordinator for developing Standardized, technology package

Activities:

* To assemble and :mrdmatt a team of experts to develop a standardized bioenergy
technology package. Team to include experts on; Biomass gasifier, biogas, forestry, power
distribution, imigation expert, civil engineer

* To ensure the team to participate at all stages from planning to field implementanon

* To develop a set of standard biomass resource - energy demand — socio-cconomic situations
for developing the technology packages

* To develop a bicenergy technology packages for large scale dissemination based on project
experience

¢ Orgamize two workshops inviting technical experts and all other stakeholders
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= Prepare Guidelines and ;:nmputer package on the technology package; going all the details of
the package -

Qualifieations: -

* Institution should have experience in developing bioenergy technologies

*  Institution should have implemented bivenergy technology demonstration projects

* Institution should have core team of experts in-house and hire if nevessary additional experts
from other institution. 10 enable continued participation

Period: Three vears
Duty station: Bangalore

9, Terms of Reference - International Technical Expert for Bioenergy Technology
Package Review

Position Title: International Technical Expert

Activities:
* Toreview and assess the bioenergy technology package developed
*  To visit field sites where bicenergy technology package has been implemented

* To assess the package for potential replication in different resource and socio-econamic
situation

* To review the technical soundness of the package.

Qualification:

* Experience in developing, reviewing and monitoring of bioenergy technologies, particularly
in developing countries

* Research experience in bioenergy as demonstrated by the publications

Period: Two weeks

Duty station: Bangalore.
10.  Sub-contract - System Demonstration and Operation and Maintenance

Objectives: The main goal is to demonstrate the technical and operational feasibility and viability
of the bioenergy technology package using the local entrepreneurs.

Activities:
* ldentifying entreprencurs and NGO
* Provide financial suppert i
*  Operation on daily basis: energy generation and end use system
- Energy system:

1) Biogas system for cooking,

b) Biogas system for electrification,

¢} Producer gas system for power generation

- Input supply spstem;
a}) Wood or biomass feedstock supply



b) Carle dung and leaf litter supply
- End use sysrem:

a} Irrigation water [iftmg and ransmission

b)Y Cooking supply to all houses

¢} Eleetneny dismbution system tor lighting and industry

#  Maintenance of energy and end-use svsiems; daily and peniodic

- Daily field visit to maintain different system
- Ensure efficient functioning of all equipment

Qualification: Experience in operation and maintenance of msifiers and techmical capacioy to
undertake the sk

Accountability: The sub-contmactor is responsible to the PMU and 1o the Project Coordinator.
Period: 4 vears 6 months (Quarter 3 1o 20)

Duty station: 3 to 4 panchavats in Tumbkur district. Coordinating office in Tumbur

11.  Terms of Reference - Development of Bioenergy Service Enterprises — Experts

Objective: To develop the concept of bio-energy service enterprise and evolving standards for
end use services

Activities: .
= Toconceptualize different types of bio-energy service enterprises
= Toevolve end use service standards for each type of service enterprise.

" = To prepare Techno-economic feasibility reports (TEFRs) for each type of service enterprise

at different scales of operations.

* Preparation of training manuals and training software for raining persormel who would
operate and manage the bio-energy service enterprises

« Conducting training programmes.

Qualification:
* Technical cum managerial education background,
+  B-10 years experience in rural energy sector,
* Experience in economic analysis
+ Experience in preparation of training materials and training software.
+ Specific expertise in one of the following fields:
- Operation of Small power systems,
- Operation of water supply & irrigation systems,
- Operation of pas supply systems,
- Operation of electricity distribution systems,
- Micro credit operations,
- Agricultural / Forest and allied resource management,

Period: Quarters 1 o 4
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12 Sub Contracts~ Development of Biocnergy Service Enterprises

Objective: To promote the establishment of bio-energy service enterprises and ensuring
provision of end use services in accordance with performance standards.

Activities:
*  Tosetup different types of bio-energy service enlerprises
* To provide end use services of specified standards for each type of service enlerprise,

Qualification:
* Should have set up / operated one or a combination of the lollowing:
= Small power systems,
- water supply & imgation syvstems.
= 235 supply systems,
- electnieity distriburion systems,
- Micro credit operations,
= Agricultural / Forest and allied resource management,

Period: Quarters [ 104

13, Terms of Reference - Carbon-Flow Monitoring Methodology Development

Objective: To develop methodology and guidelines for monitoning carbon stock and fows in
forestry and emission reductions due to fossil fuel substitution in the project area.

Activities:
* Review existing and past projects (AlJ), on bicenergy and forestry, for methodologies
adopted.
*  Assess the resources required for monitoring (stafT, technical capacity, instruments)
* Develop methodology for monitoring: :
- Changes in carbon stecks in vegetation and soil
Carbon emission reduction due to fossil fuel substitution
- Carbon emission due to any leakage or positive spill-over
* Develop guidelines and manual for measurement. monitoring and reporting

* Visit to other project sites, where renewahle energy (omgoing GEF project) projects are
implemented. -

Qualification:

* Experience of over 5 years working on bioenergy and forestry projects,

* Expenence of working on climate change mitigation projects,

* Minimum Masters in Agriculture or Forestry and a PhD desirable.
Accountability: The expert is accountable to the head of Technical Support Unit.
Period: 6 months (Quarter 3 to §)

Duty Station: Bangalore



14.  Terms of Reference - Training Women - Experts
Dhg,e::nvr ez To develop maimng material and Ln.imng software for raining women.

Activities: Assessment of issues on which awareness has to be r.-rtnted among women who will

be affected by the project,

»  Assessment of miining neads,

» Working out orgamzagonal structures through which women could be organized and
empowered,

* Training of organizations and personnel who will finally be tking up the task of maining
women.

Qualifications:

« Sociological educational background

* 8 to 10 years expenence in raming and organizing women nd women empowerment in rural
sEchor

s Exposure to rural development issues

* Exposure to rural enérgy related issues

Period: Suitable contracts to be awarded during Quarters 2 to 12
15.  Sub Contract - Training Women

Objective: To conduct Taining programmes for women to create awareness, to 25sist in
formation of women's organizations and their empowerment.

Activities:
» Conducting raining programmes with different objectives viz.
- Creating awareness about the project and its implicetions on their livelihoods
- Developing skills relevant to use of bio-energy services
- Developing skills related to better production, collection, supply and management of
bicenergy resources at household / village levels.

* Assisting women to organize themselves into SHGs to nnmplcm:m the functioning of
bioenergy service enterprises.

* Enable women pamcipate in decision making processes related to bicenergy service activities
such as prices of bicenergy resources, pricing of services provided by bioenergy services
eniteTprises cic.,

* Enable women to evaluate and provide feedback on quality of service provided by bioenerey
service enterprises and voice thewr demand better services in case of deficiencies.

Qualifications:

¢ Local presence,

+ Sociological educational beckground of key individuals of the organization

*  Prior expenence in maining and organizing women and women empowerment in rural sector

Period: Suitable coniracts to be awarded during Quarters 2 1o 12
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16  Terms of Reference - E.:padl;\r Building - Experts

Objectives: To develop training software related to capacity building needs to project for each

category of stakeholders viz, : ;

» Women to create awareness. organize, empowerment etc.

*  Development of concept of bioenergy service enterprise and evolving standards for enduse
SEVICES,

* Entrepreneurs to execute works. market services, mobilize funds. resources and materials ete.

=  Operators foro & m
Village development institutions for protecting community interests. managing assets.
montoring project works, elc.

*  NGOs for capaeity butlding of communities.

» (ontracrors

* Consultants and other service providers

* Gram Panchayats to create awareness and capacity building to enable proper management
and profection of community assets and resources,

Activities:

=  Assess training needs of each category of stakeholder

* Develop training manuals and other software related to training
* Training of mainees wherever necessary

*  Modify raining menuals software based on feadback.

Qualifications:
* 8-10 years in developing training materials
* Expertise in specific field in which training material is to be developed.

Period: Short contracts of 3-6 months whenever required

17. Terms of Reference for National Consultants - Training for Entrepreneurs, NGOs,
Managers in Business skills

Position Title: Experts for preparing information and act 25 resource persons for business skills.

Activities:

* Assess information needs for marketing of bicenergy technologies and management of
bioenergy utilities.

» Conduct field stadies on the project sites in Tumbkur district.

* Conduct field snudies on other bioenergy projects in India.

* Develop course material and mraining package.

Qualification:

*  Masters in commerce / Business Management / Engineering/Technology

* Expenence in management of rural energy projects or renewable energy utilities.
* Expericnce in training managers or MGOs or entrepreneurs.

Accountability: Accountable to project coordinator.

Period: Quarter 2 to § of the project period.
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Dury station: Bangalore and Ficld sites.

18.  Sub Contract - Training programmes for Managers. Entreprencurs and NGOs on
Business skills

Objective: To organize and manage maining programmes for enrepreneurs, managers and NGOs
in business skills. -

Activities:

*  Identify entrepreneurs. managers, NGOs etc for the training programme.
Package mformation 2nd maining marerial developed by experts.
Organize raining programme.

Organize field visits.

Evaluate and follow up on training programme.

Qualification:
* Experience in business skill development.
* Expenence in organizing business skill related training programmes.

Accountability: Accountable 1o Project Coordinator,
Period: Quarter 2 to 15 of the project period.
1. Sub Contract - Policy Papers for Enabling Activities

Objective: To prepare policy papers on the identified issues, as a part of enabling activity, o
influence policies, to promote bicenergy technology package.

Palicy Papers:

* Financial and institutional package on "Fee for Service™ concept for rural energy services.
» Level playing field for bioenergy in narional and state level energy policies/srategies.

* Energy pricing and regulations in power and fossil fiel sector

* Bioenergy for mitigation of climate change in rural snergy strategies.

*  Sustainable biomass production for energy in India

Activities: Preparation of policy papers would involve series of activities such as fisld survey,
site visits, evaluation of projects, expert consultations, workshops and review process. The
activities may vary from activity to activity but would be largely be along the following lines:

* Literature survey and review

* Survey of power, agriculture, energy etc., sector policies.

* Field studies of selected projects.

* Interview with policy makers, managers in industry, banking experts etz

* Expert consultation and review through workshops.

Qualification:

* Masters in Science/Enginesring Technology/Economics/Business Administration. PhD. is
desirable. -

* Experience of a minimum of 5 years in research in the relevant area on which policy analysis
15 needed.
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*  Demonsirated ability through publications in the relevant field.
*  Work expenience in policy analysis

Period: Quarter 5w |2
=0.  Terms of Reference - Bioenergy Case Studics

Position Title: Bioenergy case studies experts

Objective: To prepare case studies on bivenergy technologies from the project site. [rom other
parts of India and other developing countries.

Case studies: Technologies and locations for case studies would be selected during the course of
the project based on the success stories at that time. Some case studies will be from the project
site in Tumkur distnct. Potential examples are as follows:

* Bioenergy technology package performance in one panchavat.

* Financial armangements for successful bioenergy projects.

* Instiutional packages for successiul bioenergy projects.

* Pamicipation of women in bioenergy projects.

* Options for sustainable biomass production for rural electrification through small gasifier
based systems.

Biomass gasifier based rural electrification studies.

* Community biogas based rural electrification smdies.

* Smdies community biogas for cooking.

* NGOs role in capacity building for successful bioenergy projects.
* Enmepreneurship for bioenerzy projects.

Activities:

*» Identification of case studies through field visits and literature.
*  Developing methodology for field studies.

* Field visits and survey.

* Monitoring of performance, flows of costs and benefits.

* Preparation of case study.

Qualification:
* Masters in Science/Engineering/Technology/Economics™anagement/Saciology.
Experience relevant to each case study.

* Exposure to field projects.
* Demonstrated ability through publication in the relevant field.

Accountability: Technical Support Unit. '
Duty station: Project site and Bangalore.

2l. Terms of Reference - Information Package Generation

Position Title: Information technology generation experts,
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Main responsibility: Development of information packages on bicenergy technologies on
manufacturers. suppliers. financial mechanisms, technology, performance cost etc. _

Activities: .

Development of operation and mainterance manuals for gasifiers. biogas sysiems, etc.

Development of a manual for management systems.

Development of accouning systems for project inputs and outputs. costs and benefits.

Documentation of resource availability containing geographical, socio-economic, agro-

climatology and technical database information systems.

» Comprehensive list of technical expertise, services and repair facility available for different
companents of bioenergy package

Qualification:

» Knowledge of renewable ¢nergy, particularly bicenergy technologes.

* Experience of working in bioenergy projects to know the information needs.
» Publications on bioenergy rachnologies. instintions.

Accountability: Accountmble to Project Coordinators.

Period: Quarter 6 1o 10 of the project period.

Durtv station: Bangalore

- v A Sub Contract - Creating Information Access Systems

Objective: To make information on bioenergy technology and institutional package developed by
experts available and accessible to different users.

- Activities:

* Development of public display information system for different target groups
* Compilaton of specification and performance guidelines for bioenergy components

Qualification:

* Expenience In managing information on renewable energy technologics.

* Working experience in data generation and dissemination of institutions.

*  Knowledge of renewable energy technologies.

Accountability: Accountable 1o Project Coordinator.

Period: Quarter 6 to 14 of the project period.

Duty station: Bangalore.

23, Terms of Reference - Guidelines and Package for Project Fermulation

Position Title: Expert for preparing guidelines and package for bioenergy project formation.

Main Responsibility: Preparing bioenergy project formulation, guidelines and package to assist
individuals and institutions seeking project funding.
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Activities: :
*  Development of brochures on various biceneryy technologies,

*  Technical document preparation related to designs, financial analysis, implementation and fee
recovery for services.
*  Development of project monitoring guidelines

Qualification:

* Experience of having formulated project proposals on renewahle energy technologies,

*  Expericnce of working with national or bilateral or multilateral agencies funding renewable
CNETEY projects,

Accountability: Accountable 1o Project Coordinator

Period: Quarter 9 1o 12 of the project period.

Duty station: Bangalors

M. Sub Contract - Development of Promotional and Communication Material

Objective: Development of promational and communication modules on bioenergy technology
and institutional packages for large-scale dissemination among rural communities. NGOs and
smail entreprencurs.

Activities:

*  Preparation of elecronic communication media - website, advertisements, audiocassettes etc.
*  Preparation of documentary films and audio-visual cassettes of successful case studies.

Qualification:

* Experience in awareness Benerating activities in rural aress.

*  Demonstrated capacity for preparing educational and communication module.

* Experience in developing interactive CDs and websites for disseminating information.

Accountability: Accountable 1 Project Coordinator.
Period: Quarter 4 10 16 of the project period.
15.  Sub Contract- Establishing Communication and Dissemination Network

Objective: To develop and establish communication and dissemination network in the project
area and outside and undertake information dissemination on a large-scale

Activities:

*  Organizing field visits to successfiyl project locations

*  Organizing community fares and awareness workshops.

* Organizing other effective mass communication dialogues through plays, meetings etc,

Qualification:

* Experience in working with rural communities, NGOs and educational institutions an
education and awareness programmes.

*  Demonstrated CAPETIENCE In networking institutions,



» Experience in conducting ér organizing dissermination and awareness activities in rural areas.
Accountability: Accountable to Project Coordinator. |
l;eriul: Quarter 13 1w 20 of the project period.

6.  Terms of Reference - National Consultants

Position Title: Documentation policy research and database development experts.

Main responsibility: To document all aspects of bicenergy in India 2nd prepare datzbase and

make it freely accessible to all in India. The aspects to be covered includes:
Policies and policy changes at national and state level,

-

» Bicenergy technologes.

» Bioenergy experts. manufacturers, utilities.

» Performance data: enginesring and economic.
¢ (ost of svsiems. services.

» Bioenergy programmes.

Activities: 4

* Conduct field studies on rechnelogies

Conduct survey of manufacturers. enrepreneurs, financing institutions, NGOs etc.
Pertodic menttonng of ditferent aspects such as policies, pnices, mstitutions.
Develop database.

Prepare information on CDs. websites.

Quﬂdimdun.
Expertise in technologies, mstitutions and policies in the following areas:

- Biogas, producer gas expert

-  Forestry and biomass production expert.
- Economic analyst.
- Insurutional expert.
" - 4 Communication and outreach expert.
- Greenhouse gas monitoring expert

- Monttor projects in Tumlour and prepare information for database system.
Accountability: Report to Technical Support Unit.
27.  Sub Contract - Documentation and Database Management

Objective: To maintain database on all aspects of bicenergy, disseminate information and
respand 10 requests for information.

Activities:

» Using information dturinped by experts, prepare computerized database as on all aspects of
bioenergy.

Prepare database on CDs and make it accessible,

Prepare an interactive website and load information.

Prepare and publish bicenergy database bulletin or newsletter.

Respond to requests for information on bicenergy.

L] L ] L .

7l



il

* Hold workshops to disseminate the database

Qualificatinn:
* Knowledge on bicenergy technologies and institutions,
* Experience in networking and database management.

Aceountability: Accountable to Project Coordinator.
Period: Quarter 3 to 20 of the project period.
18 Sub Contract

Objective: Organize policy workshops to disseminate information on bioenergy and influence
policy making.

Activities:

* Identify issues. select policy papers. and identify the target groups for policy workshops,
*  Working with policv and cage study experts, prepare workshop materials (reports etc),

* Organize periodic workshops to policy makers,

Monitoring and post-warkshop follow up,

Qualification:

* Experience in organizing workshops or management development workshops.
* Knowledge of enerev. environment and development issues,

Accountability: Work under the guidance of Project Coordinator.
Period: Quarter 13 10 20 of the project period.

29.  Terms of Reference - Policy Paper on Bioenergy
Position Title: International expert on bioenergy policies.

Main Responsibility: To prepare bicenergy policy paper from experience in other developiry
and developed countries particularly on policy and financial incentives o promote bioenergy.

Activities:
* Toidentify key developing and developed countries with significant bioenergy programme
*  Monitor and assess bioenergy policies in relevant countries,

Identify policy and financial barriers and policy instruments adopted in the selected countries.
Prepare policy papers.

[

Qualification:

* Experience and exposure to bioenergy institutions and policies in developing countries,
* Expenence of working with multilateral and bilateral institutions,

* Publications on bivenergy or renewahle energy policies,

Accountability: Work under the guidance of Project Coordinators.

Period: Quarter |1 to 16 of project period.
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Duty station: Respective counmy and Bangalore.
30.  Terms of Reference - [nternational expert on bioenergy technologies

Main Responsibility: Develop case studies on relevant bioenergy technologies from other
developing countries o complement the case studies from project site in Tumkur and from other
parts of India.

Activities:
o ldenufy relevant coungy. technology and case study in consultation with project
courdinators.

*  Undertake field uni.
*  Assess and evaluate the technology, utility, institutions and finances.

« Prepare case studies on the issue.

Cualification:
Bachelors in Engineening . Engpineering/ Technology/Economics / Management

*  Expenence of working on bioenergy technologies. policies and institutions in developing
countries.

«  Publicanions on bioenergy.

Accountability: Work under the guidanes of Project Coordinators.

Period: Quarter 9 10 16 of project period.

3l.  Terms of Reference - Methods and Guidelines for Project Monitoring
~ Position Title: Monitoring methodology experts.

Main Responsibility: Developing methodology and guidelines for monitoring bioenergy project
in the field in Tumlour and assist m monitoring.

Activitfes:

* Identify parameters for menitoring; physical, financial, institutional, forestry etc. aspects,
Develop methodologies for periodic monitoring.

Develop guidelines and manuals for monitoring.

Prepare methodology for observation, measurement, recording and analysis.

Assist the project in monitoring.

thﬁuunn

5 years experience in monitoring of bioenergy or renewable energy projects.
* Publication of reports and papers on monitoring.
. Erp:rﬁ:nt: for different experts

Eiogas

- Producer gas

- Forestry and biomass

- Village institutions

- Financial flows

- & = =»
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Accountability: Report'to Project Coordinator.
Period: Quarter 1 10 20 of project period,
32 Sub Contract - Monitoring of Bioencrgy Project

Objective: To periodically monitor the bioenergy project in Tumbkur villages and prepare status,
progress and Jerformance reports.

Activities:
* Identifv persons for monitoring,
*  Prepare monitoring schedules and recording books.

*  Momitor different parameters: daily, weekly, seasonally.
*  Prepare daily. weeklv ang monthly reports.

* Present findings ;t monthly meetings at PMU.
Qualification:

* Experience of impleraenting or managing or monitoring bioenergy projects in the field,
Accountability: Repon 1o Project Coordinator,

Period: Quarter | to 20 of the project period.

33, Terms of Reference - Project Evaluation-National Experts

Position Title: Experts for project evaluation.

Main Responsibility: To conduct project evaluation with respect to project objectives and
outputs

* mud-project evaluation

* project-end evaluation

*  post-project evaluation

Activities:

Identify project activities, performance parameters and project outputs for evaluation,
Develop methodnlogy for evaluation,

Conduct field studies, interviews, and discussions with different stakehoiders.

Study and assess performance, monitoring reports, and datebase.

- &8 @

Qualification:

*  Masters in Scim::fﬁngimmngT:cImulngnycmwmi:ﬂMamgemmt

* Experience of working on bioenergy projects in India for at least 5 years.
Experience in project evaluation

Publication of reports / books / papers on bicenergy.

Accountability: Repont 1o Project Coordinator.

Period;
*  Quarter 10
*  Quarter 20



-

s 2 yelrs after p‘l'ﬂ_'il!ﬂ end
34.  Terms of Reference - Project Evaluation
Position Title: International expert-project evaluation.

Main Responsibility: To conduct project evaluation with respect to project objectives and
outputs

» mid-project evaliation

s project-end evaluation

* post-project valuation

Activirles:

¢ ldennfy project actvites, performance parameters and praject outputs for evaluation.
s Develop methodology for evaluation.

» Conduct field studies. imterviews. and discussions with different stakeholders.

= Swudy and assess performance. monitoring reports. and database,

Crualification:

+ Expenence of learming bioenergy projects or evaluation of bicenergy projects in developing
couniries.

»  Masters in Engineering Technology/Economics Management

* Experience of working in bilateral and multilateral agencies.

Accountability: Work under guidance of Project Coordinator.

Period:

= Quarter |

»  Quarter 20
® Quarter 25 after project inftiation

35.  Terms of Reference - Monitoring Carbon Flows
Position Title: Expert for monitoring carbon flows.

Main Responsibility: To monitor carbon flows in the project site and report the extent of carbon
mitigation achieved.

Activities:
*  Measure or surveyv and estimate the baseline carbon stock znd flows.

*  Monitor annual changes in stocks and flows of carbon.

+ Using data from other project monitoring activities estimate fossil fuel substitution and
carbon emission avoided.

* Prepare annual reports of carbon mitigation.

Qualification:

* Experience of working carbon abatement methodology of projects.’
* Publications of carben stock and flows in energy forestry projects.
+  Masters in ScienceEngineering Technology
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Aceountability: Report to Project Coordinator.

Period: Quarter 1.4, 8. 12 16 and 20 of the project.

6. Terms of Reference - Financing Enterprise

Position Title: Expert for preparin 1 Guidelines for Financing Enterprises

Main Responsibility: Develop guidelines for financing Bioenergy enterprises and identity
enterprises for financing.

Activities:

*  Assess renewable energy enterprise financing mechanisms in India
*  Select appropriate mechanise 3r bioenergy package.

*  Develop guidelines for financing enterprises.

Qualification:

*  Masters in Economics Business management.

* Ph.D. or MBA desirable.

* Expenence on financing mechanisms, arrangements, and institutions.

Accountability: Work under guidance of project coordinator.
Period: Quarter 13 to 20 of the project period.

Duty Station: Bangzlore.
37.  Sub-Contracts - Cregrion of Investment Risk Fund or Revolving Fund

Objectives: To create investment risk fund to support bioenergy projects and develop
mechanisms for recovery of *fee-for-service” from beneficiares.

Activities:

* Toassess different fee collection arrangements in renewable energy projects in India.
* Todevelop recovery mechanism for collecting funds

* Todevelop fund management or cash flow management.

*  Evaluate investment risk fund or revolving fund management institutions

* . Develop investment risk fund management institution.

Qualification: Experience in managing funds in renewable emergy projects or rural credit
programmes.

Accountability: Accountable 10 project coordinator.

Period: Quarter 2 10 4.





