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PART I. Summary and Recommendations 

A. Grantee and Implementing Agency 

The Grantee will be the Government of India. 
The Implementing Agency will be the Department of Science 
and Technology. 

B. Grant 

The amount of the grant will be $2.0 million with 
a three year disbursement period. 

C. Purpose 

The purpose of the grant will be to increase Indo/U.S. 
collaboration in the testing and application of science and 
technology to India's rural development effort (with special 
emphasis being placed on technologies appropriate to the rural 
setting, i.e., culture, work force and skill base. economic sVRte~). 

D. The Project 

The grant will be to develop, test and apply 
technologies which fall under the general parameters and 
priority area identified by the Indo/U.S. Joint Commission 
and criteria jointly developed by AID and the GOI to insure 
that project funded by the grant have application to rural 
development in India. Project activities coulj include 
application of alternative energy, agricultural research, 
conservation tec~nologies, nutritional and medical research. 
The criteria and project selection considerations generally 
include: 

1. As the primary consideration projects will 
be judged on the relevance of the concerned 
technology to immediate problems in rural areas, 
i.e.; basic research on technologies not well 
developed will not received priority considera
tion. 

2. Cost/Benefit - In selecting a project, 
relative costs and benefits will be considered 
to the extent possible. 
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3. Timeframe - Projects should have a near 
or medium term benefit to the target population. 

4. Direct vs. Indirect Costs and Benefits -
Projects with more direct and therefore more 
certain costs and benefit will receive priority 
in funding considerations. 

5. Implementation - Projects will be judged on 
their appropriateness for implementation or 
delivery to rural areas. 

6. Income potential - Finally projects must 
show reasonable potential for increasing the 
income of the rural poor. 

E. Purpose of AID Assistance 

AID grant funds will suppl~ment Rupee funds for 
approved project and will finance foreign exchange costs 
of project execution. Such costs will include: equipment 
and materials, workshops, professional consultancies 
and exchanges. 

F. Other Donor Assistance 

Since this grant could finance virtually any 
project area within Joint Commission priorities, which 
fall into the above mentioned criteria, a listing of 
other donors is not practical. Once projects are approved, 
if other donors are active in that project area, full 
coordination will be maintained. 

G. Issues 

There are no unresolved project issues. 

H. Statutory Criteria 

The grant meets all applicable statutory criteria. 

I. Summary of Findings 

Technical Feasibility and soundness of technical 
financial, social, economic and environmental considerations 
of projects will be insured through the project selection 
criteria,GOI screening process and AID project concurrence 
mechanism. The criteria and selection mechanisms are 
judged to be sound and the projects will benefit the 
rural population of India. 
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J. Recommendation 

That a grant of $2.0 million be approved for the 
"Application of Science and Technology to Rural Development". 

PART II. Background and Project Description 

A. Background 

Indo/U.S. scientific and technical cooperation 
dates back to the days following Indian Independence in 
1947. Prior to that most Indian scientists were trained 
in the United Kingdom and maintained close ties with their 
British mentors and colleagues. At the end of World War II 
and with emergence of the U.S. not only as the leading world 
power but also as a world leader in science and technology. 
Indian scientists and engineers started to turn increasingly 
to the U.S. Initially the relationships were informal. 
largely through the influx of large numbers of Indian 
students of science and engineering to U.S. universities 
where they obtained advance degrees. Many stayed in the 
U. S. and purs 11ed academic and scientific careers. Many 
returned to India and assumed positions in leading Indian 
universities and governmental research institutes. They 
brought with them new ideas. techniques and organizational 
concepts learned in United States which they tried to apply 
within the local educational and scientific establishment. 
However. these efforts were often frustrated by the entrenched, 
traditional system of Indian education, patterned after the 
British system, which allowed little room for innovation 
and limited the support of independent scientific research. 

In the late 1950s and early 60s when the U.S. 
mounted a large assistance program, this factor was 
recognized by initiating, a number of proj ec.ts. des.igned to 
buDW institutions in India that would be more in keeping 
with the demands of an emerging modern society. Under AID 
auspices several projects were initiated that involved 
extensive collaboration between U.S. and Indian scientists 
and institutions and that were designed to improve Indian 
capabilities to provide adequate training and research 
facilities within the country and to ultimately reduce 
Indian dependence on foreign science and technology. 
To cite a few examples: 
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The Establishment of Agricultural Universities in India 

This was done by providing the assistance of selected 
U.S. land-grant universities who sent teams of administrators, 
t~achers and researchers to India to help organize the 
educational and research programs and also provided advance 
training for younger Indian faculty members in the U.S. 

The Establishment of the Indian Institute of 
Technology in Kanpur. 

A consortium of leading engineering universities 
in the U.S. provided visiting professors, administrators, 
modern scientific equipment as well as training for pro
m~s~ng students al.ld young faculty members in the U. S. 
This program also actively sought and encouraged the reLurn 
to India of many promising U.S. trained Indian scientists 
and engineers who had remained in the U.S. and had obtained 
employment with leading universities or industrial labora
tories. 

A Science Education Improvement Project 

This was aimed at modernizing and upgrading the 
teaching of science, mathematics and engineering to Indian 
schools and colleges through sped.al refresher courses for 
science teachers and through ass~stance to local efforts 
to revise curricula and syllabi. This effort was closely 
linked to the U.S. programs of science education improve
ment sponsored by the National Science Foundation which 
eventually took over the management of this program in India. 
NSF provided U.S. science education 'specialists who served 
as consultants and coordinators for local curriculum 
development and training programs in India. 

On the whole these programs had a definite 
impact on scientific research and education in India. 
The U.S. supported agricultural universities and lIT 
Kanpur are now recognized as leading centers in India. 
The broader science education programs created an aware
ness in India of the need to involve leading university 
scientists in the improvement of science teaching at the 
lower levels: colleges, secondary schools, and even 
elementary schools. A fringe benefit or these programs 
was the development of professional ties and contacts 
between institutions and scientists in both countries. 
These ties have continued well beyond the termination of 
these programs. 
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Parallel to the effort of providing technical 
and financial assistanee, the U.S. started to utilize 
excess foreign currencies (U.S. owned Rupees) under 
PL-480 for scientific research and related activities. 
In contrast to the AIJ program, this program emphasized 
scientific benefits to the U.S. from research conducted 
in India by Indian scientists in collaboration with ~.S. 
scientists. Presently some 10 U.S. government agencies 
receive Congressional appropriations of excess for~ign 
currencies which they use in India and several other 
countires for projects related to their domestic mission. 
Projects funded under this "Special Foreign Currency Program" 
include a large number of agricultural research projects 
funded through A~S/USDA, medical researfh funded by ~IH/ 
HEW and many basic and applied research projects funded by 
NSF, NBS, Smithsonian, EPA, etc. This program continues 
to foster active collaboration between Indian and U.S. 
scientists and also frequently supports the participation of 
U.S. scientists at national and international scientific 
meetings and conferences in India. 

For over 10 years India and the U.S. have been 
operating a modest program of exchanges of scientists. 
The implementing agencies are the Council for Scientific 
and Industrial Research (CSIR) for India and the ~ational 
Science Fu.mdation (NSF) for the U.S. This program involves 
mainly sho~t term visi~ of senior scientists for the purposes 
of exchanging information and developing cooperation. 

There was a phase-out of the AID program by 
1973 and the Special Foreign Currency Programs reached a 
low point at about the same time. In Rn attempt to provide 
continuity to Indo-U. S. relations and rev~.ve traditional 
ties, the two countries in 1974 agreed to establish a 
Joint Commission for Indo-U.S. Cooperation. The purpose 
of this Joint Commission was to "explore the possiblities 
of fostering mutually advantageous cooperation between 
the two countries in the economic, commercial, scientific, 
technological, educational anc cultural fields". Three 
subcommissions were established in (a) economic and commercial 
cooperation, (b) scientific and technological cooperation, 
and (c) education and cultural cooperation. The Joint 
Commission meets normally once a year. The three sub
commissions also meet annually at which time they suggest 
and review areas of cooperation. 
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The S&T Subcommission initially identified the 
following areas for cooperation: 

agriculture 

energy and natural resources 

health 

electronics and communications 

environment 

exchanges of scientists and information 

At later meetings of the S&T Subcommission, 
additional areas for cooperation were suggested and some 
of the previously agreed areas were further refined. 
Even though the mandate to the Joint Commission is to 
identify and recommend projects beneficial to both countries 
there is an incr€3sed awareness of slecting areas for 
collaboration which are particularly relevant to India's 
development. To cite a few that have been suggested: 

Arid lands research 

Small industrial technologies 

Water resources 

Integrated energy systems for rural areas 

Remote sensing for development 

Quick growing trees for fuel, forage and raw 
materials. 

The Joint Commission meetings, although useful in 
establishing a continuing dialogue and identifying scientific 
aress for potential collaboration, have so far not lead to 
a s-igtificant increase in Indo/U. S. sc ientific collaboration. 
The main reason for this has been the lack of a central fund 
available to U.S. governmental technical agencies for the 
support of proj ects involving :international Ci)Opera tion. 
Consequent ly, many of the U. S. "dome3tic miss :.on" agenc ies 
must justify their expenditures as logical extensions of 
there domestic programs, wmm is usually difficult to do, 
especially if such activities have a significant "technical 
assistance" element or are more directly beneficial to India 
and India's development efforts. These factors severely 
limits the ability of U.S. agencies to commit adequate 

http:miss:.on
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dollar funding for cooperative projects. The availability 
of special foreign currency funds to a number of U.S. 
agencies alleviates this problem somewhat. However, by 
the very nature of the Rupee SFC program, limitations on 
the use ~f these funds are imposed, i.e. for local cos~s 
only. They can be used only for direct support of projects 
in India and for travel and per diem of U.S. collaborators 
to and in India. Support of the U.S. dollar costs of 
collaborative rrojects is rarely available a situation 
which severely restricts potential collaborative efforts. 

For the reason stated above AID has an excellent 
opportunity to assist in filling at least a portion of 
this gap by providing much needec dollar funding for selected 
Joint Commission-sanctioned activities. 

B. Project Description 

1. General 

The proposed grant will be available to finance 
projects and act:vities in the areas of science and technology. 
The gr&~t will be bound by these general parameters: 

a. Indo/U.S. Joint Commission 
Proj ect sand ac ti vj.ties financed under the 
proposed grant must be within the priority areas 
established' the Joint Commission. 

b. Goven"_41t of India 
Projects and activities financed under the 
proposed grant must be within the priorities 
of the GOI. 

c. U.S. Agencl for International Development 
Projects and activities financed by the 
proposej gra~t must satisfy the criteria for 
proj ect selection, i. e. t'le Ap?lication of 
Science and :'echnology to T).ural )evelop~ent 
as define3 in Part III. of t,is ~.P. 

:he GOI, basej on these para~eters a1d the selection 
critieria, will after grant obligation select projects for 
grant financing. AID will concur in the selection. 

Projects and activities financed by the proposed grant 
. will include women a3 participants as appropriate. 

A detailed discussion of projects which the grant 
might finance is in Annex B. 
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2. Purpose 

The purpvse of the grant will be to increase Indo/.U.S. 
collaboration in l~re testing and application of science ana 
technology to Indi~'s rural development efforts. 

AID can playa significant role within the 
framework of the Indo/U.S. Joint Commission and its 
subcommissions by selectively supporting activities that 
clearly relate to India's economic and social development. 
(Projects of intrinsic merit and mutual benefits to both 
countries will continue to be supported by the responsible 
agencies on both sides with U.S. fundsprovidec bj the SFC 
funds and, hopefully, some direct dollar contributions 
from other agencies). 

AID's current mandate, to assure that its assistance 
programs benefit the poorest segments of society, leads to 
the obvious conclusion th~t any new program in India should 
be directed towards the ru~al areas where the large majority 
of India's poor reside. 

Furthermore in limiting the project to "Application 
of Science and Technology to Rural Development' one can 
readily identify areas where science and technology can make 
a significant contribution towards upg~ading the living 
standards and productivity of India's Plral population. 

The primary occupation in the rural areas is 
agriculture. Therefore the first efforts should focus on 
those areas of potential cooperation which increase productivity 
and efficiency in agriculture or areas related to agriculture, 
e.g., efforts to improve nutrition, health, and basic 
education. 

Projects illustrating the potential applications of 
science and technology towards the ~olution of these problems 
are in Annexes A and B. Some of these projects emphasize 
the production of energy from nen-conventional sources ~o 
provide for irrigation as well as domestic use. Others deal 
with reversing the environmental impact caused by rapid 
deforestation due to the extensive use of firewood for 
cooking and heating. In general the activitieR will relate 
to the development, production and testing of small and 
inexpensive units that could be used to serve small rural 
population units ranging from individual homes to villages. 
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AID stands to derive significant benefits from 
this proejct in terms of its overall effort to assist the 
poorest countries of the world. Many of the rural develop
ment problems ~ncountered in India exist in other countries. 
However, in contrast to many other LDCs, India has a we11-
developed scientific/technological research and development 
(R&D) infrastructure which is willing and ready to contribute 
skills, management and experience to apply science and 
technology towards the solution of its most pressing economic 
and social problems. The experience gained from the proposed 
project in India will be ext~eme1y useful to AID in consider
ing and developing similar projects elsewhere. 

3. Outputs 

Specific projects are not yet approved for 
financing under the grant, while the Indians and U.S. have 
numerous ideas and in some cases are preparing proposals. 
Until projects are fully developed and approved for financing, 
project outputs cannot be quantified. Types of outputs which 
might be expected would probably include: 

- upgraded or enhanced technical skills by 
Indian scientists and technologists 
including, short-term training, scientific 
exchanges, workshops 

- available technical equipment 

- new appropriate technology (hardware and/or 
systems) developed in real-life operational 
milieu 

- socio-economic studies of new tuchno1ogies 
acceptance and adaptation 

PART III. Project Analysis and Selection Criteria 

As already discussed, specific projects or R&D 
topics under the grant have not been approved and therefore 
a detailed project description is not presented. In place 
of the description, AID is using a "selection criteria" 
approach which will ensure that each project approved for 
financing meets AID criteria and FAA Section 611, as 
appropriate. The criteria takes into consideration issues 
of technical, financial and economic feasibility, as well 
as social soundness and environmental impact. The criteria 
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will be negotiated in detail with the GOl preparatory to 
projec.t agreement execution. The GOl has agreed to 
the following criteria conc~?ts in principal. 

Annex B presents a more detailed disc1lssion 
of the criteriu and how they would be applied against 
various types of projects in g~e energy field. 

A. General Feasibility Considerations 

The goal of ~his project is to contribute to 
rural development in India, giving special weight to 
L~proving the conditions of life of that segment of 
the rural population now living in poverty by Indian 
standards. 

The grant is for support of projects in the 
application of science and technology to rural development. 
Development impact is measured by increased real income 
of rural people. The increase in income can take-oneor 
more of three forms: (1) increased returns of labor or 
of capital owned by rural people; (2) incr2ased consumption 
of publicly provided goods and services such as health 
care, potable water, education, lighting; (3) increased 
time available for other activities without compensating 
sacrifice of material goods and services. 

The emphasis on the rural poor does not mean that 
projects should benefit only tht! poor, nor would any sFecific 
division of benefits between the poor and not-so-poor be 
required. However, projeccs not clearly benefiting the 
poor would not be considered, and among projects for which 
all other things are equal, those showing more benefit to 
the poor would be weighted more favorably than those showing 
less. 

Benefits may be direct or indirect and may become 
available over the short, medium or long term. For example, 
projects which raise the productivity of rural labor by 
increasing the amount of energy applied per unit of labor 
yield direct benefits. Such projects may also yield 
indirect benefits. For example, inc=eased spending by 
people who directly benefit from the projects will generate 
higher income for local suppliers of goods and services 
(multiplier effect). Forest mana~ement projects to increase, 
the supply of firewood (a direct benefit) may also reduce " 
erosion damages to ~rrigation systems (an indirect benefit). 
For some projects indirect benefits may be very important"" 
They must always be taken into account when evaluating 
and selecting projects. 
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The words "short term", "medium term" and "long 
term" have no precise mean~ng when used to describe projects. 
They are significant in expressing relationships among 
project':, however, because the longer the benefits of 
projects are deferred the less valuable they are. Moreover, 
there geneially is more uncertainty about the benefits of 
long term l,-ojects than of short term projects. The 
Wlcertai.nty probably is greater for research than for 
production projects. However, the projects to be considered 
und.:'.:: t;h~ g4an~. discussed here call for the appl ication of 
science ana technology to rural development so the uncertainty 
concerning these projects should be substantially less 
than were wholly lluvel ideas at issue. Nevertheless, the 
Wlcert.:d.nty concerning these projects will be large and 
likely w:l~ be greater the longer project benefits are 
deferred. 

Emphasis in the grant is on the application of 
science and technology to rural development, injicating 
projects to promote new patterns of resource management 
in rural areas. No project is likely to succeed in doing 
this, no matter how well conceived, unless rural people 
understand the new patterns of resource management and 
believe that they will benefit from them more than from 
established patterns. The people no doubt will be much 
influenced by effects on their income in each of the 
three dimensions discussed above; however, they likely 
will be concer~ed also with effects of the new patterns 
on established social and political relationships. 

B. Criteria for P~oject Selection 

The above discussion suggests the following general 
criteria for prGject selection. While these criteria present 
a framework for selection, they do not proviie a hard and 
fast rule. It is anticipated that the GOljIGG will develop 
ctr" objective wei;;>ting. system to apply the criteria. It is 
not AID's intention however to impose sllch a system on the 
GOr as a condition. It is AID's wish that attention be paid to 
including professional women in project selection and implementation. 

1. T~chnical Evaluation. The emphasis on 
applications of science and technology means that projects 
for research on the scientific or technical frcntier 
generally would receive low priority. Project for support 
of well known and already widely applied science or :echnology 
generally also would receive low priority. Favored projects 
would be those involving scientific and technical ideas 
tested in laboratories or limitej field trials but which 
r~quire more extensive field testing and modifications to 
make them applicable on a wide scale. Proposed technologies 
should be "appropriate" in the sen~e of being (or having 
the potential to be) well adapted to the particular social 
and cultural context in which they a~e to be supplied and 
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of human and other resources. This criterion likely will 
favor technologies which use more of local resources and 
require l.ess maintenance. More generally it will favor less 
"sophisticated" technologies than wculd otherwise be the case. 
Appltcation of this criteric~ does not mean, however, that 
"sophisticated" technologies, or components of technologies, 
would never ~ass review. In some instances such tec~nol~gies 
may be more 'appropriate" than any other. For example, 
highly advanced instrumentation may be most appropriate 
for monitoring chemical processes in biogass digesters 
under village conditions. 

2. Cost/Benefit Analysis. All project proposals 
naturally will include estimates of t~e direct costs of 
undertaking them. Because the projects involve application 
of innovative scientific and technical ideas, quantitative 
estimates of indirect costs and of both direct and indirect 
benefits likely would be subject to wide margins of error. 
While estimates of benefits and indirect costs should be 
made when there is a reasonable basis for doing so, quanti
fication of these benefits and costs should not generally be 
expected. Consequently, judgment frequently, if not usually, 
will substitute for numbers in evaluating the relative 
attractiveness of projects. 

3. Timeframe. Every projecc proposal should 
carry statements about the timing of the flows of benefits 

and costs. In general, the costs and benefits, particularly 
the benefits, of longer term projects should be considered 
subject to greater uncertainty than the cos~s and benefits 
of shorter term projects. It is not practicable and it 
would not be wise to try to reflect this uncertalncy in 
formal discounting of projects. It is suggested, however, 
that between two projects for which the present values of 
net benefit~ are judged to be about the same, the shorter 
term proj ec' t generally should be favored. 

q. Direct and Indirect Costs and Benefits 

f'.very project proposal should distinguish between 
dLcect anc' indirect costs and benefits. Indirect costs 
would inc~ude. e.g., losses of income of gatherers of fire
wood induced by a biogass project. Indirect benefits would 
include increased wages and employment in village industries 
stimulated by the project. Environmental costs and benefits 
may be direct or indirect. For example reduced eroison 
damages resulting from an energy substitute for firewood 
would yield indirect environmental benefits. Water related 
diseases (~.g. malaria) spread by an irrigation proejct 
would yield direct environmental costs. 



13 

The state of costs of the project should include 
those required for implementation, indicating the amount and 
kinds of professional skills needed to accomplish this and 
where they would be obtained. (See Fifth criterion). 

Indirect costs and benefits, being indirect, 
likely will be more difficult to estimate, hence subject 
to greater uncertainty, than direct costn and benefits. 
It is suggested that between two project~ for which the 
present value of net benefits (both direct and indirect) 
are the same, the project with the highest proportion of 
direct benefits and costs generaly should be favored. 

5. Implementation Plans. Since the projects to 
be considered are for the application of science an1 
technology to rural development, each project proposal 
should include a statement of how the proposed technology 
would be disseminated and adapted in rural areas. Imple
mentation here means testing the proposed technology under 
field conditions to collect information required for modi
fications to make the technology economical and acceptable 
to villagers on a wide scale. The implementation statement 
shoul1 indicate: (a) how the proposed technology would 
alter existing patterns of resource ma~agement in rural 
areas and (b) the mechanisms (for example, economic incentives, 
edu~ational programs) for induci~g rural people to accept 
the new technology. The analysis of mechanisms for inducing 
acceptance of the proposed technology is necess~ry even when 
the technology would directly increase the incomes of rural 
people, since the people's perception of this benefit may 
not be the same as that of the project planners. Hence the 
people may need to be persuaded even in this case. Other 
projects (e.g., reforestation) may reduce directly received 
benefits, at least temporarily, but be justified by the 
greater indirect benefits (e.g. reduced erosion damages). 
Despite their social desirability, such projects likely will 
be resisted by villagers, at least initially. Consequently, 
analysis of the acceptance problem would be an especially 
important part of the proposal for such projects. 

The problem of acceptapce when direct benefits 
are reduced, even if temporarily, is so large that projects 
with this chardcteristic should carry an extra burden of 
showing t~at the gains of indirect benefits are clearly and 
substantially greater than the decline in direct benefits. 

Analysis of the acceptability to villagers of 
t!lC proposed technology involves socio-economic issues. 
It would be expected, therefore, that social scientists 
would be included among the professionals needed for 
implementation of the project. 
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6. Income Potential. Every project must show 
potential for increasing the income of the rural poor in 
one or more of the three dimensions cf income discussed 
in Section A. above. 

C. Financial 

Proj ects proposals approved by the GOI will 
include a detailed time phased budget. Costs will be 
broken into local costs and foreign exchange costs and 
'will identify those f.oreign ex.change costs the AID g1"ant 
will finance. Projects will not be financed by Lhe grant 
unless other funding requirements for the project can be 
met. The re4uirement of FAA Section 110 will be met on a 
project by project basis unless AID otherwise agrees in 
writing. 

The grant will only finance foreign exchange costs 
of approved projects. These costs will include the following: 

1. Import of eqUipment and materials 

2. Salaries and related costs of U.S. personnel 

3. Per diem and support costs of :ndian 
personnel visiting the U.S. 

4. Registration, fees, tuition of India~ 
personnel in U.S. 

Since projects are not yet approved ~ budget 
breakdown of the $.2.0 million grant is not available. 
It is important to understand however that the grant is 
viewed as the first of a series of such grants. The $2.0 
million is considered reasonable at this time. It is 
anticipated that the $2.0 million will finance about 10 
projects over the next two years. 

A three year disbursement period is requested. 

D. Environment 

An Environmental Assessment or Environmental Impact 
statement will not be reqUired. This is based on Reg. 16, para 
216.2 which states that in projects for controlled experimentation 
for the purpose of research which is confined to small areas and 
is carefully monito~'ed, EIS's and EA's are not required. 
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PART IV. Implementation Planning 

A. Administrative Arrangements 

1. The Indo/U.S. Joint Commission 

The Joint Commission meets once a year tc discuss 
areas of cooperation. Neither the Joint Commission nor the 
subcommission have permanent staff. Therefore, while the 
Joint Commission and the three subcow~issions will establish 
general priority areas for grant activities and will review 
progress of projects, they will not approve projects. 

2. GOI Administrati~~. ~rrangements 

The GOI will be the grantee and within the GOI the 
Department of Science and Technology will be the implementing 
agency. An Inter-Governmental Group formed specifically 
for the grant project will coordinate GOI inputs. 

a. Inter-Governmental Grou! - The IGG will meet 
periodically through the li e of the grant. 
They will: 

(1) Provide final GOI technical approval of 
projects. 

(2) Establish grant priorities. 

(3) Serve as the coordinating mechanism within 
the GOI. 

The IGG will have permanent ex officio and ad hoc 
members. The chairman will be the Secretary of the ~epartment 
of Science and Techn010gy and will have as a perman~nt member, 
the Department of E~onomic Affairs. Other members will include 
the Department of Agricultural, Department of Heavey Industry, 
Department of Agricultural Research and Education, Ministry 
of Energy, Ministry of Health, Ministry of Village Industries, 
etc. When projects are proposed which involve specialized 
agencies, they will be invited to attend the IGG. 

The Department of Science and Technology will 
serve as the secretariat to the IGG. 
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b. Department of Economic Af~airs 
Acting on behalf of the Got the DEA Ministry of 

Finance will be the grantee. The DEA will provide final 
GO! funding approval for projects under the grant based 
on IGG technical approval. DEA is in a unique position 
within the GOI to coordinate Rupee and foreign exchange 
funding requirements for projects. 

c. De~artment of Science and Technology . 
The DS T witt.be the Implementing Agency for the 

grant. While DS&T is primarily concerned with science and 
technology matters, and not directly with economic and 
commercial or educational and cultural cooperation, the GO! 
feels that because of its high level staff position in the 
government reporting directly to the Prime ~inister and its 
general responsibilities for science and technology in India, 
DS&T is best situated to take central implementation responsi
bility for grant assisted projects. 

As the Implementing Agency, DS&T will perform the 
following functions: 

(1) Be the GO! authorized representative for 
authorizing expenditures in accordance with DEA 
and IGG approved projects. 

(2) Function as secretari~t for the IGG including: 

(a) Arrange annual eva:uations 

(b) Serve as focal point within GOI for 
participating institutions and professionals 

(c) Monitor progress of joint projects 

(d) Serve as main contact for AID regarding 
grant activities 

(e) Maintain accounts on expenditures, 
procurement, training, exchanges, etc. 

(f) Prepare activity reports for Joint 
Commission and subcommissions 

(g) Assist participating institutions and 
professionals, as needed, to expedite activities 
under joint projects 
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3. AID Administrative Arrangements 

While AID will be the primary USG Agency involved 
in the overall grant, involvement by USG technical agencies 
i& anticipated, e.g., NSF, DOE, NASA, NBS, ARS/USDA, etc., 
on specific project areas. 

Functions of AID will include: 

1. Concur in project proposals and issue 
Implementation Letters which provide information 
on procurement, disbursements, mechanisms for 
scientific exchanges, con£ultancies, participa
tion at workshops, etc. 

2. Approve tender documents and awards for 
equipment and material procurement. 

3. Make disbursements from the grant for 
approved project activities at request of 
GOI Implementing Agency (DS&T). 

4. Participation in annual evaluations. 

5. Maintain liaison with GOI and USG agencies 
associated with grant activities. 

6. Assist Implementing Agency (DS&T) and 
participating institu~ions and professionals, 
as needed, to expedite activities under joint 
projects funded by the grant. 

A.I.D. Staffing 

It is AID's strong feeling that these functions will 
require a full-time AI~ employee in New Delhi and that 
appropriate action should be taken to create such a 
position and staff it ASAP. 

Authorities 

Full authorities are be~ng 1elegated to the mission 
for the implementation of project. As regards this project 
responsibilities and authorities will include: 
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1. Concurrence in projects. 

2. Approval of tenders and awards. as appropriate. 

3. Issuing Implementation Letters. 

4. Making disbursements. as appropriate. 

B. Implementation Arrangements 

1. Grant Implementation Schedule 

The following schedule is for the first $2.0 million 
grant. If grant activities proceed as planned. a second grant 
will be considered possibly in FY 1980. 

Grant Approved AID/W 

Project Agreement Signed 

Implemen=ation Letter 
No. 1 issued 

First Project Approved 

First Annual Svaluation 

Second Annual Evaluation 

(Second Grant Prepared) 

Final Disbursement First 
Grant 

Final Evaluation First 
Grant 

June 15. 1978 

July 15. 1978 

July 21. 1978 

September 1. 1978 

February 1. 1979 

February 1. 1980 

(April 1. 1980) 

June 1. 1981 

February 1. 198"2 
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2. Procurement 

Procedures for procurement of equipment and 
materials under the proposed grant will vary from project 
to project depending on the participating institutions and 
the nature of the project and materials to be purchased. 
Procurement may be done by U.S. government agencies (USDA, 
NASA, GAS, etc.), by GOI agencies (thp. Directorate of 
Supplies and Disposal, the India Supply Mission in Washington) 
or by private U.S. or Indian institutions (universities, 
research institutes, etc.). 

Regulations governing procurement will depenj on 
the institution doing the procurement. If a U.S.G. Agency 
does it U.S. Federal Procurement Regu1atio~s will be followed. 
If other than a U.S.G. agency is to do the procurement 
AID Country Contracting Procedures will be followed, i.e., 
Handbook 11. 

The project proposals when submitted to AID for 
concurrence will specify who will do the procurement, what 
will be procured and what the estimated cost will be. AID 
will then issue an Implementation Letter providing among 
other things, procurement instructions. AID will approve 
all tenders including specifications and awards. 

Because of the complexities in using formal 
tendering proce(~.;;~res for a large number of small valued 
items which wi1t'probab1y be used for ten or more projects, 
AID will increase from $50,000 to $100,000 per transaction 
the upper value limit for "small va1'.le procurerrent". 
This will permit the GOI to request bids from a reasonable 
number of suppliers and make competitive awards based on 
most reasonable bid for transactions estim&ted to be 
$100,000 or less. By increasing this limit, delays an 
project execution, so often experienced in the past, with 
projects involving procurement of re1ative~y sophisticated 
often times prototype but small value equi~ment, is exp~cted 
to be greatly minimized. The Mission has authority to waive 
formal advertising requirements. 

It is also likely that air freight of most items 
will be cost effective. The Mission will on a case by case 
basis determine in considering costs, risk of d~age and 
timing air shipment is justified. 
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3. Disbursement Procedures 

Grant funds for approved projects will be disbursed 
in a variety of ways depending on the participating organi
zations, the nature of the project and what the funds will 
be used to purchase: 

a. Equipment and Materials - A standard letter of 
credit/letter of commitment or dir.ect letter of commitment 
will be used to disburse against procurement where a 
non-U.S. agency is the procurement agent. Use of the 
mission controller as the disbursing agent will be maximized. 
If aU. S. G. agency p~rforms t'he pTocurement, a disbursing 
authroization (DA) procedure will be used. 

b. Professional Services/Training - The mission 
controller will use a standard PIOfT or PIO/C procedure for 
funding other than commodity and commodity oriented services 
unless AID otherwise agrees. 

AID may also on occasion use a direct reimbursement 
approach. 

4. Project Approval, Procurement and Disbursement 
Process 

a. Project Approval 

1. Joint Commission sets priority areas for 
cooperation. 

2. Implementing Agency informs potential 
participating institutions of grant availability, 
priorities, criteria, prccedure for proposal 
submission. 

3. Joint Project proposal is submitted to 
Implementing Agency (DS&T Secretariat) . 

4. Inter-Governmental Group meets to consider 
and approve project proposal from technical 
standpoint and compliance with criteria. 

5. Department of Economic Affairs (DEA) reviews 
proposal from financial standpoint and provides 
final GOI approval. 

6. USAID reviews project and issues Implementa
tion Letter to DEA concurring in project and 
providing gUidelines/information on procurement, 
disburseme~ts, and any other information felt 
helpful in AID's relationship to project. 
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7. DEA forwards copies of USAID Implementation
 
Letter to Implementing Agency (DS&T) with
 
additional specific guidance, as required.
 

8. Participating organizations are formally

informed of project approval by DS&T.
 

b. Procurement/Disbursement Equipment and Materials
 

9. (a) If GOI agency will do procurement,

Implementing Agency (DS&T) sends indent to
 
agency with copy of Implementation Letter.
 

(b) If U.S. agency will do procurement,
 
Implementing Agency (DS&T) sends authorization
 
to USAID requesting USAID to prepare and forward
 
required documentation to U.S. agent.
 

(c) If private organization will do procurement,
 
Implementing Agency (DS&T) provides GOI/USAID
 
instructions on procurement to agency, Imple
menting Agency request USAID to establish
 
Letter of Commitment, private o .'ganization
 
obtains import license and establish Letter
 
of Credit bank (or USAID controller can act
 
as disbursing agent.)
 

10. Implementing Agency and USAID will approve

tender documents or procedures incluiing detailed
 
specification before tenders are issued.
 

11. Implementing Agency and USAID approve awards.
 

12. On the basis of award approval and the
 
presentation of agreed to payment documentation
 
to the disbursing agent, commercial bank or
 
USAID controller, payment will be made to the
 
suppliers of the equipment.
 

C. Evaluation
 

The grant proposes joint annual evaluations prior
 
to annual meetingof the Indo/U.S. Joint Commission.
 
The evaluation will review activities under the grant, as
 
follows:
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1. Progress of projects in achieving these
 
objectives.
 

2. Effectiveness of criteria and application

of criteria in selecting projects.
 

3. Administrative effectiveness of project

selection and procurement procedures, training,
 
etc.
 

4. Requirements for grant funds.
 

5. New areas in which grant might be effectively
 
used.
 

6. Any issues concerning grant relationship
 
to Indo/U.S. Joint Commission.
 

7. Specific implementation problems on either
 
GOI or U.S. side.
 

AID will assist the DS&T, as needed, in organizing

the evaluation and developing agenda items.
 



ANNEXES
 

*Annexes A and B were prepared by an A.I.D. consultant team and
do not necessarily reflect GOI or A.I.D. policies or opinions.
 



ANNEX A
 

RURAL ENERGY IN INDIA
 

A. Rural Energy_Situation
 

1. Sources of En ei
 

Rural India is self-energized. Approximately

90 percent 
of its energy is from local sources: human (10)

and animal (14) work, wood (40), crop residues (10), and
 
cattle dung (16). Only 10 percent of its energy is importsd

in the form of petroleum, coal, or electricity.*
 

Of total energy consumptioii in 
rural India, between
 
30 and 40 percent is attributable to fuelwood, between 10
 
and 20 percent to crop residues, and between 15 and 20 per
cent to cattle dung. Generally speaking, 
less dung is used
 
in the South and in 
the hills than in the plains of the
 
North.
 

*There is no universal agreement regarding precise figures

but the above percentages and Table 1 represent a widely

accepted view according to Roger Revelle, "Energy Use in

Rural India", Science, 4 June 1976. Revelle may be high

in his human labor estimates: 
 See Ashok V. Desai, "India's
 
Energy Consumption: A Statistical 
Appraisal", IDS, Sussex.
 
Revelle may under-estimate the contribution of animal work.

See Ramesh K. Bhatia. There is some evidence wood consump
clon has been over-estimated in 
the pa:st while vegatable

residue consumption has been under-estimated. 
 See NCAER,

"Survey of Rural Energy Consumption in Nurthern India",

February, 1978. 
 Much confusion over percentages and
 
relative magnitudes arises from of gross
use energy inputs,

effective 
energy outputs, and coal replacement values. The

thicket is dense but see 
Joseph J. Harrington, "Alternative
 
Sources of Energy in the Rural Environment", Harvard U.,
 
July, 1977.
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Uc CL 1'AIA:I I 

AX Estimated EIicrgy Used In Ilnr;il Inlia(2) 

Source of Energy Annual Inergv lsed (kcal x l)ll1) 

Agriculture lDomest ic 
Act ivities 

Li ght ing Pottery, Brick 
Iaking, meral 

-o rI, 

Transporta-
t ilon and
Other Uses 

Totals 

Ihnuan LIabour 0. ". 0.39 0.01 0.09 1.08 
Bullloci. Work 1.35 0.26 1.61 
rirewood and Charcoal 

4.60 
Cattle Dung(. 0.75 1.8o 
Crop Residues J 1.07 
Suil*-Totals fcom 
Local Sources: 1.9.1 7.17 0.76 0.35 (10.22) 

Petroleim & Natural Gas 

Fert iIizer 0.35 0.35 
Fuel 0.08 0.12 0.550 

Soft Cole 0.1.1 0.14 

Electricity
Ilydro 0.03 0.01 0.04 
Thernal 0.12 0.05 0.17 

Sub Total from 
Coimerciai Sources 0. 0.11 0.1. (1.20) 

Total, I.ocaI and Commercial 2.5,2 7.51 0.48 0.76 0.35 11.12 

Total Daily Per Capita 
(pca I . 7,.x0 ' " 0. 7x ! 3 7.!lxlO 3 

2.!" 3 

9.5 

1,1.1
 

40.3
 

1(.3
 

9.4
 

(89.5)
 

3.1
 

4.I
 

1.2
 

0.4
 

1.5
 

(10.5)
 

(100.0)
 

(.1 0.)30
0 0.)xO 

(l00.0J)
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2. Uses of Eneryy
 

Woa'en 
are the major energy users in 
rural India;
 
some two-thirds 
of total energy 
used is for domestic
 
activities excluding lighting. 
 Most of this is 
used for

cooking although women's activities other than 
cooking

and water and space 
heating also require energy. Light
ing 
with kerosene and electricity uses 
some 4 percent of

tutal energy 
use. 20 - 25 percent is consumed in agricul
ture, 5 - lO percent in rural industry, and less than
5 percent 
in transport, construction, services, 
and other
 
activities.
 

Agricultural 
energy inputs are approximately

equally divided between 
local 
and commercial (non-local)
 
sources. 
 Increase in commercial energy inputs 
to rural
 
areas 
can be expected to 
occur predominately in 
agriculture

(fertilizer and 
irrigation) 
for -Dme time.
 

3. The Rural Energy-Crisis
 

There is 
little evidence that 
rural people have
 
any perception 
of an energy crisis. Unlike the urban
 
"energy crisis" spawned by the 
institution 
of more rational
pricing of 
limited petroleum resources, 
the rural energy

crisis 
is but one facet of changing population and ratural
 
resource balances 
in rural India. 
 It is a crisis of
 
development.
 

What are its aspects? First, energy is used
 
inefficiently which means, 
because sources are local, 
that
 
a great deal 
of human effort is 
wasted in fuel gathering.

To give but one example, wood is burned in stoves with
 
efficiences of less than ten 
percent.
 

Second, too little 
energy is used 
in agricultural
an& craftwork product-ion-. In order 
to increase food,,_ fiber,
and fuel production and 
to increase 
jobs, more energy in
the forms of fertilizer, water 
lifting, and mechanical power
is required. Although it 
is conventional 
for Western tech
nicians to assume 
that this means 
more chemical fertilizer,
diesel and electrical motor 
pumps, and tractors, it is 
likely

to be more rational to complement these commercial energy

inputs with animal 
and plant manures; solar, wind, water,

biogas, and improved animal-powered water lifting; 
and more
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efficient agricultural and artisanal implements. These
 
all mean more effective energy is applied to production
 
whether or not the commercial energy statistics so
 
suggest.
 

Third, women and children are the major energy
 

users. They work hard: Indian women expend as much
 
energy in work as a British coal miner according to
 
Roger Revelle. The labor of children to fetch water and
 
fuel is exceedingly valuable and provides an incentive
 
for larger families. The drudgery of many tasks relegated
 
to women prevents more productive and satisfying pursuits.
 

Fourth, the soil wealth of India is currently
 

being mined at what is frequently asserted to be an alarm
ing rate by burning of dung with its nutritive value and
 

by deforestation, the consequences of which are desert
 

encroachment, soil erosion, and increased flooding. Further

more, such large scale inefficient burning is a major con

tributor to air pollution (on both the micro and macro
 
levels).
 

Fifth, lack of effective energy has important health
 

implications. Incomplete combustion of dung, wood, and
 

vegetable wastes creates hazards to eye and lung health.
 

Inaccessibility of clean drinking water is a cause of water

borne disease and of diseases that could be prevented by
 

increased cleanliness. The arduous labor of the Indian
 

farmer and housewife strains the ability of the food pro

duction system to supply sufficienc nutrients to the body
 

as long as food production is held back by ineffective and
 

insufficient energy use.
 

4. Rural Ene Priorities
 

The above discussion suggests three major energy
 

needs of rural India: water lifting, fertilizer, and
 

cooking fuel. Cooking fuel is valuable for its own sake
 

and to release dung for fertilizer. Its presence on the
 

high priority list arises from cooking's predominant place
 

in energy consumption. Water liftiag is crucial because of
 

health implications and the large irrigation in increasing
 

agricultural production and thus sound well being. Ferti

lizer is required for soil maintenance and as a second key
 

element in agricultural production.
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Lesser priorities 
include the following:
 

a) increased effective mecharical power

for agriculture,
 

b) transport,
 

c) hot 
water for cleaning,
 
d) crop post-harvest creatment including
 

drying,
 
e) household, craft, 
and small-scale
 

industry (heat and mechanical power),
 
f) water desalination,
 

g) space heating, and
 

h) electricity for 
lighting and
 
communications purposes.
 

In terms of energy source development, the
priorities suggest fcllowing
themselves 
on the basis of: a) availability of technology, b) low cost, 
c) dependence 
on and enhancement of local skills and resources, 
and d) environmental
 
compatability.
 

1) Improve efficiency of energy use 
across the
board, starting with chulas and 
including manure 
handling,
water management, plows, 
bullock carts, 
traditional 
waterlifting devices, 
gur making, pottery, 
lime and brick kiln
 
operation, and 
lamps.
 

2) Utilize cattle dung, 
human excrement, and
plant residues 
in a scientific 
manner
while at to produce fertilizer
the same time 
producing combustible gas 
for cooking
and driving irrigation pumps and nutrient 
feed for algal/
fish ponds. This priority area is 
given importance by GOI

in their biogas program.
 

3) Increase productivity of 
village forest,
waste, or fallow lands 
to grow fuelwood for village use
while at the same 
time maintaining soil 
fertility and
increasing those 
lands' output of 
animal fodder: through
edible 
leaf protein, inter-cropping of 
grasses, or 
separate
production of 
high yielding fodder and 
fuelwood.
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4) Complement higher efficiency chulas,
 
biogas, and fuel woodlots with a program to develop and
 
disseminate solar cookers to supplement other cooking

materials. Where hot water is required, cheap solar water
 
heaters should also be included.
 

5) Pure water for drinking requiLes energy

in two ways: solar stills for desalination where necessary
 
and solar, wind, biogas, or hydraulic ram pumps for lifting.
 

6) The cheapest way to increase irrigation in
 
India is improved water management, including drip irriga
tion and various water harvesting techniques. Then low
lift pumpiug without 
need for massive construction works
 
is indicated using improved animal-powered pumps and wind/
 
solar/hydraulic energy.
 

7) Develop a wide range of other devices 
to
 
supply energy from renewable sources such as: solar
 
electric generators, micro-hydro units, windmills, 
biomass
 
conversion devices, crop dryers, 
and refrigeration units.
 

The real point to be made is that items 
(1) - (6)
 
involve for the most part known technologies, meet critical
 
needs, and can be the 
most significant new contributors to
 
rural India's energy development starting immediately.
 
Oil, coal, and electricity distribution to rural areas to
 
do the jobs that need to be done does not appear possible

within any reasonable timeframe, nor desirable 
over a
 
longer timeframe. The second point is that each of 
the
 
technologies is best implemen ed at the local level; 
adap
tation to local circumstances is a must. You can't cook
 
chanatis with a steam cooker and you can't cook 
with a
 
solar cooker either.
 

5. EneyXA 1~~ 

A major characteristic of a rural energy strategy
 
is its role as a component of a village energy system (or
 
more broadly - a village development) plan. A village
 
energy analyses could be integral part of
an an AID/DST
 
rural energy development project.
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To see 
why, consider the deforestation phenomenon
hill Himalaya. in
Forest cover is
of cropland (onto steeper soils), 
reduced because a) expansion


b) removal of 
forest fodder in excess of replacement, 

excess and c) removal of fuelwood
of replacement. in
Each of these "causes"
tion has of deforestaits own energy and 
social linkages with
of the the rest
village ecosystem. One-dimensLonal attempts
solve the problem lead to
to such actions 
as fencing
and replanting. the forest
Such attempts invariably
needed is fail. What is
a multi-dimensional attack 
that might comprise
some 
or all of the following features:
 

-- improved wood stoves,
 

-- solar cookers,
 

biogas plants/solar warmers,
 

-- irrigation 
for food/fodder,
 
-- hydro/wi"nd/solar 
electric generation for pumping

and nitrogen fixation 
-- fodder dryers, 

forest management for increased fuel/fodder

production, and
 

-- a considerable 
amount of 
community organization

and (probably) land 
reform
 

In future energy needs and 

order to understand 


linkages between economic the
 
development and energy,
necessary it is
to probe deeper into 
typical rural 
systems of
natural 
resource 
use. A useful organizing tool
an exercise is in such
a village 
energy budget done
villages in for typical
each of the 
major identified agricultural
systems of 
the nation. 
 The first 
step, therefore,
to characterize India is
by regions according 
to energyrelated criteria; 
e.g., a village off
cultivation predomin,ting, 

the grid, rice
 
deforested hi'is, and high


rainfall.
 

The energy budget 
itself considers
elements of the following
a village ecosystem: 
 Forest, pasture, cropland (irrigated and non-irrigated), 
livestock, and
household. 
 Energy flows between 
these elements are
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estimated from known statistics-of household size; live
stock population; forested, grassland, and cropped areas;
 
and use of chemical fertilizers. These data are specified
 
to energy flows by use of generalized coefficients.*
 

The next step is to relate economic and social
 
development in each area to energy development by identify
ing energy bottlenecks to improving the quality of life.
 
These bottlenecks are best viewed as economic dcvelopment
 
or natural resource management problems and relate to
 
improvements in public health, agricultural or foresty
 
productivity, or environmental quality. In most cases, all
 
these factors will be relevant. Biogas production, for
 
example, improves sanitation if coupled with a night-soil
 
collection system, improves agricultural productivity
 
through better use of an alLernate fuel, and improves water
 
quality by treatment of human and animal wastes in the
 
digester.
 

Energy contributions to development can then be
 
related to possible energy sources - not excluding conven
tional energy sources. Such energy sources can be matched
 
to needs in terma of quantity and spatial and temporal
 
patterns. It is imperative that full recognition be given
 
to the need to match energy sources to end-use needs rather
 
than assuming one energy source (for example, electricity)
 
is best suited to all energy requirements for a rural area.
 

An example of the development approach to energy
 
analysis is the report of the Seminar on Small Scale Hydro
power Development in Nepal which began from a recognition
 
of the severity of the natural resources degradation
 
problem -- deforestation, erosion, and flooding -- and
 
analyzed the causes of the deforestation. It was found
 
deforestaton occurred because of a) expansion of agri
cultural land, b) forest biomass removals for animal
 
feed, and c) fuelwood extraction. It was calculated
 
that, if productivity on existing cropland could be
 
improved with irrigation and fertilization and if hay
 
drying could be provided, then pressures on forest land
 
from cropland expansion and animal foraging could be sub
stantially reduced. This would permit proper management
 
of forests to increase productivity as fuel-woodlots.
 

*Ideally, sorr' activities under this project will involve
 
village studies of actual (measured) energy use.
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In order to increase cropland productivity and to
 
dry hay, energy is necessary in the forms of mechanical
 
power for pumping, fertilizer, and heat. Given 
the abund
ance of hill-streams in Nepal, this energy come
can from

hydropower with augmentation in selected cases by biogas

and wind. Hydropower can produce electricity to drive
 
pumps and make fertilizer by the "electric arc 
process".

Surplus heat can be used 
for crop drying. Power can also

be used for supplying potable 
water to villages.
 

The purpose of such an analysis of the energy implica
tions of development needs is 
to move beyond the conventional

approach which projects energy needs based 
on current use and

trends of the past. In the suggested approach, ener&x 
is
viewed 3s an iput to deve1 ome, not an end in
as itself.
 

6. An A.I.D. Role
 

A.I.D. can assist 
in a modest way achievement of
 
more effective utilization of local enerz resources in
 
rural India.
 

First, a positive A.I.D. stance 
can have a favorable

psychological impact 
on policy and opinion leaders. At the
 
moment, it is the popular notion that solar is
energy for

the 21st century in spite of its providing 90 percent of

rural India's energy right 
now. The tremendous potential

of efficiency increase, biogas, 
biomass utilization, and
 
solar energy in general needs to be better known.
 

Second, A.I.D., by its outsider role, can provide

support to non-official organizations or to government/

university agencies that 
would not ordinarily be in line
 
to receive. GI fuidina for prajects. This is especially;

true of multi-disciplinary R&D work 
as well as projects

with a local focus and an 
organizing component. This
 
A.I.D. role will only be 
significant, however, 
if A.I.D.
 
acts 
as somewhat of a catalyst in sponsoring this work.
 
Otherwise, it is probable all 
project support will proceed

along conventional channels.
 

Third, exchange of 
S&T people will not only improve

everyone's knowledge of state
the 
 of the art but will also

bring together Indians who might otherwise not meet and

work together because of institutional constraints.
 
Americans in Indian institutions 
can act as catalysts.
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Fourth, Americans may be willing to go places aid
 
do things that professional Indians may not; install a
 
micro-hydro unit in a remote hill village in cooperation
 
with a local volunteer group, for example.
 

Fifth, and this is the essential point -- while
 
the real efforts will be in villages and certainly not
 
involve dollars, there is a need for sophisticated knowl
edge of technology to assist local efforts at adaptation
 
to 
produce appropriate technology. For example, the life
 
of a water turbine can be significantly increased by
 
application of resin coating. The turbine is basic metal
working technology. The resin is a high-technology
 
product readily and inexpensively applied to the wheel.
 

There is a need for a constant interchange between
 
village doers and university R&D people: a two-way inter
change. The Chinese say "science walks on two legs".
 
A.I.D. can help support the high technology leg and can
 
encourage the other.
 

7. Workshops
 

One important means for the Grant to achieve its
 
purpose is to organize with DS&T or other appropriate GOI
 
agencies a series of workshops focussed on problem areas.
 
These workshops will bring together Indian and U.S. experts
 
and doers and will aim to produce proposals. There are
 
many possible topics. Illustrative topics include:
 

-- solar cookers, 

-- improved stoves, 

-- micro-hydro, 

-- solar cell applications, 

-- transport efficiency
 

-- women and energy, and 

-- biomass conversion techniques 

A strong case should be made for inclusion of non
officials in these workshops. Furthermore, some workshops
 
might have a regional/state focus 
to better relate to local
 
needs.
 



ANNEX B 

ILLUSTRATIVE 
PROJECTS
 

Prosed Pr oiects
 

What follows 
is a brief description of 
a limited number'
of sample projects 
in the areas 
of
village industries with their major 
rural energy and
 
strong 
and weak aspects


highlighted.
 

1. Operational on
Research Solar Enery Utilization
 

in Western Ra asthan
 

An agriculture-emphasis 

request
of such a project for rupee funding
has been received 
by ISDA
Arid trom Central
Zone Research 
Institute, 
Jodhpur. 
 Discussions
Dr. Ii. P. Garg with
in Jodhpur revealed that
expenditures modest do]'ar
were origianlly 
envisioned 
but not
in included
the USDA proposal because of 
unavailability of
from that source. dollars
Partially, 
as a consequence of
as confusion
to what 
does constitute 
an acceptablc project proposal
for U.S. funding, 
the written proposal itself
ciently detailed is not suffifor 
complete evaluation
There at this time.
are also ambiguities 
in scope. 
 One proposal
examined, 
for example, was for
Rs. three years and
25,36,860; 
it involved 
five institutions
parts of in different
India 
and emphasized crop
posal was drying. Another prorestricted 
to CAZRI


Rajasthan and 
and five villages of Western
requested 
Rs. 5,49,230. 
 It is 
this latter
proposal 
that 
is described 
here.
 

Five villages 
in western Rajasr.han,
arid region, a semi-arid to
are 
being selected 
for field testing 
ot the
following 
solar 
devices:
 

i) solar 
cookers 
(ovcn type), 
lO per village,

in 
houses without 
cattle,
 

ii) 
biogas plants, 5 
or 1O per village, 
in houses
with minimum of 
5 head of cattle,
iii) solar stills, 
I per vil lage each of 
whch has
 
brackish water 
supply,
 

iv) 
wind pumps, 2 
-
 3 per village,
 
v) solar fruit/vegetable dryers,
 

vi) solar 
water heaters 
for 
biogas slurry, bathing,

and clothes washing.
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Relatively low 
cost versions of the solar ovens,

stills, dryers, and water 
heaters are now operating in one
village together with a 
biogas plant, drip irrigation system,

and improved horticultural practices. 
 The five selected
villages will 
be 	in an area with saline 
water, no irrigation,

and limited numbers 
of trees and cattle. In other words,

they will be villages where energy supply 
is considered a
 
significant socio-economic and environmental problem.
 

The Project is designed to:
 

a) 	install, operate, 
and evaluate the devices
 
already developed at CAZRI,
 

b) 	evaluate different types of 
gobar gas plants

(including "Chinese" 
type) and solar cookers,
 

c) 	develop efficient, low-cost designs 
for
 
fabrication and 
use of devices,
 

d) 	lead to extension of improved solar 
devices
 
in 	demonstration regions in 
western Rajasthan,
 

e) 	encourage entrepreneurs to enter the solar
 
appliance business, and
 

f) 	train personnel to design (for local 
conditions),
 
install and maintain solar devices.
 

The socio-economic division of CAZRI will 
be 	involved
 
in 	monitoring efforts 
to 	an extent yet to be delineated.
 
Expected benefits 
include job creation from village fabrica
tion, retention of nutrient value of cow dung and 
plant

residues, reduction 
of pressure trees
on and, therefore, on

soil (desertification protection), 
vastly improved drinking

water supply, and reduced 
firewood gathering time. Indirect
 
social costs relating to shifting 
use of cow dung and wood
 
have not been identified.
 

The proposal as submitted to ICAR/USDA includes no

dollar budget because it was understood no dollars were

available. 
 Dr. Garg indicated, however, 
that an earlier

proposal had requested foreign instruments 
for solar radia
tion measurements 
and methane gas analyses. Total budget

was $67,000. It is understood that of the
none required

instruments are 
currently available in India.
 



In addition, Dr. 
Garg indicated
exchange of interest
scientists between in an
CAZRI and
on a short-term basis 
U.S. institutions


followed by
exchange ideas how 
a joint workshop
about to
to
such a field 

gain maximum advantage from
testing project. 
 This would require 
small
dollar amounts.
 

As Table 
3 indicates,

promise such a project
from shows
an A.I.D. high
viewpoint. 
 CAZRI
position immediately could be in a
to exchange 
scientists
the start-up phase leading 

as part of
 
recommended that 

to a plan of work. 
 It is
extension, 
entrepreneurial
and socio-economic development,
evaluation 
(based upon
project survey) a thorough prebe significant project components.
 

2. Develoment 
of 12 
KW Solar 
Thermal 
Power 
Plant
 
A fairly 
detailed joint proposal
has 
been submitted by the 

for such a project
Jet
and Bharat Heavy 
Propulsion Laboratory (JPL)
Electricals L&D
recommended (BHEL) to USDOE which has
the project 
on technical
funding grounds.
is USDOE
not available, 
however.
endorsed The project
by DS&T, and by the is strongly


U.S.
It is the product Embassy Science Counsellor.
of nearly two 
years 
of
under Into-U.S. JPL/BHEL discussions
Joint 
Commission auspices and
seriously by 
the is taken
S&T Subcommission almost
project. as a
The dollar showpiece
component 
is relatively high:
three years $645,000
over 
of which 
$200,000
$360,000 is. U.S. equipment
in U.S. personnel costs;
costs
is for Indian per 

(6 person years); $50,000
in U.S.;
computer 
diem and $30,000 is
time and travel for U.S.
costs. 
rupees In addition
for international $78,000 in SFC
travel
costs are is requested.
expected GOI rupee
to total 
some
is clearly a 

Rs ' million.
financially significant The project
 
one for 
both BHEL and
JPL.
 



- 4 -


The project as currently envisioned is to develop
a small solar thermal 
electric generating capability for
Indian villages. The proposed 
system includes a parabolic

two-axis 
tracking concentrator, a heat 
engine (Rankine
cyclc initially with hopes cf using Stirling cycle 
in

phase 2), an 
electric generator, and thermal 
storage.

Design output is 12 KW.
 

The following are objectives of the Project:
 

a) 	develop a means 
to 	electrify villages 
remote
 
from the grid,
 

b) provide opportunity for mutual of
exchange 

technology and experience between U.S. 
and
 
Indian solar scientists,
 

c) 	train Indian staff and technicians in design,

installation, and operation of 
solar thermal
 
power plant, and
 

d) 	use experience with 
plant to design a second
 
generation plant 
for commercial production.
 

The proposed Project is interest
of to the U.S.
because it forms an 
important component of the "distributed

system" alternative to the 
highly uncertain but currently

preferred "power tower". 
 Each module of a "distributed

system" would be 
a 10 KW mini-powerplant 
of 	the type proposed to 
be funded by A.I.D. It is apparently not of high
research and development priority for USDOE 
in 	light of
emphasis being placed 
on 	power tower development but its
modularity makes 
it potentially attractive 
both as a remote
 power plant and as an element of the distributed system.
 

The Project covers 
three phases extending over five
years; only the first 
two phases form the proposal as
mitted to USDOE. Phase I (1 	
sub

years) involves environmental

studies, initial 
techno-socio-economic 
study including site
selection, purchase 
of a 7.5 KW commercially available
 
system, operation of experimental test 
syste, design of 12 KW
Rankine prototype system, and development of detailed project
plan. Phase 2 (1 
 years) involves design, fabrication,

assembly and installation of first prototype in village;

testing of prototype; more detailed 
technc-socio-economic
 
studies, performance testing in of
U.S. I KW Stirling engine,

and design of first commercial model.
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The rationale for a 12 
KW power plant for remote
 
Indian villages is not clear but it appears to be the same
 
as for rural electrification: to bring electricity to
 
villages for irrigation water lifting, rural industry and
 
the lights and appliances of social/community facilities.
 
The same questions raised with regard to the economic,
 
distributional, and stimulation of rural enterprise
 
effects of rural can be
electrification raised about 
a
 
solar power plant project. It is, however, aimed at
 
remote (and, therefore, presumably poorer) villages and
 
it does utilize a renewable source of energy.
 

One of the fundamental issues involving the
 
electrification of rural areas is the degree which
to the
 
high quality energy form of electricity is matched to
 
village energy needs. No analysis accompanies the proposal
 
to illuminate this issue; the implicit assumption rests
 
undisturbed that electricity must be good and that 12 KW
 
is better than 1 KW (but less good than 24, 36, 48 KW).
... 

What is needed, and this comment can apply to all of the
 
proposals put forwarded, is observation and analysis of
 
current patterns of energy use, development needs, and the
 
best energy source development combination 
to meet those
 
needs.
 

If it is proposed, for example, to have 1 KW for
 
lighting and community television (educational), 4 KW for
 
a flour mill, 2 KW for drinking water pumping, and 5 KW
 
for an irrigation pump, then, it is possible to determine
 
the best mix of technologies which might be 1 KW solar
 
cells, 4 KW micro-hydro, 2 KW wind pump, and 5 KW solar
 
thermal pump. Or, might be KW at
it 12 solar power, least
 
partially, because of the flexibility thus provided. That
 
flexibility 
is almost certain to be costly, however, and
 
it cuts two ways, for the more centralized a power source,
 
the leEs control accrues to users.
 

The technology proposed to be developed in this
 
project exists now, but not as a power plant unit, and
 
certainly not as a power plant unit designed for low capital
 
and maintenance costs. To develop such a unit 
is a primary

objective of the project. It is not clear that A.I.D. has
 
a mandate to support research this far from cost-effective
 
applications.
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The project proposal assumes 
that little or
nothing is currently known about 
patterns of village

energy use. 
 It would be useful to see preliminary

analysis of energy 
storage requirements, 
for example,
with comparisons of 
thermal and electrical storage on
 a cost basis. It would also 
be useful 
to see a justification of the 72 KWH design output 
which 
seems somewhat
 
optimistic for most 
of India.
 

The proposal makes 
no cost comparisons with other
means of doing the same 
job nor does it project costs.
This is true all
of the other proposals seen except for the
photovoltacis proposal. 
 The buupe of techno-socio
economic studies is currently being refined and clarifica
t ion. 

As Table 3 indicates, this project's ranking 
is not

high for the following reasons:
 

a) There is no 
evidence presented that costs
 
can be reduced sufficiently to 
provide a
 
favorable B/C,
 

b) A village trial would 
not begin for two
 
years and multi-village trials 
are out of
 
the question for at least 
five years because
 
of costs,
 

c) Project is environmentally appropriate and its
decentralized application could enhance local

control but it is basically a technology that
depends on central provision and maintenance
 
of the device. It is not, therefore, socially
 
appropriate.
 

d) There are not expected to be significant

indirect costs. 
 Indirect benefits from
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provision of 
drinking arid irrigation water,

lights and 
community television could be 
large.
 

3. Field Test and 
Demonstration of 
Solar Cells
 
for Education and Water PumpiF
 

This proposal originated from Central 
Electronics

Ltd, (CEL) which is a GOI (DS&T) enterprise given full
responsibility for coordination, proposal evaluation, institutional 
capabilities identification, project monitoring

(currently nine 
proposed projects from as many institutions
around the country are 
under DS&T/CEL consideration),

solar cell production. The proposal went 

and
 
to NSF and ERDA
in 1975 and was again discussed with ERDA 
in 1976. Since
that time, 
it has lain dormant for 
lack of U.S. interest


although it is apparently enthusiastically supported by

DS&T.
 

The Project envisions field testing of solar cells
in 100 - 200 villages. Each village would 
be provided a
70 W panel for educational television in 
a community facility.

In addition, 
some 30 villagcs would have 
an average 1OOc

panel for drinking water or irrigaLion pumping. 

W
 

The Project would provide actual 
field experience
over 
a three year period with 
both U.S. and Indian solar
cells. Concentrating systems might be 
included. Alternative pump configuratiois (for example, with and without

battery storage) can 
also be tested.
 

There are 
currently 2400 villages participating

in the rural educational television progiam, about evenly
divided among clusters around transmitters in Rajasthan,

Bihar, Onissa, M.P., A.P., 
and Karnataka. 700 of 
these
vil]ages are not electrified. 
 In these villages, each TV
s-t has four batteries for power. At 
any time, two of

these batteries are 
in a service center 
for recharging.

Solar cells would eliminate two batteries 
for each TV set
and would make unnecessary periodic recharging.
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Solar powered pumpsets would be fielded during

the first 18 months in or sear 
agricultural universities,
 
then in villages. Some would be intended for 
drinking

water supply, others 
for smail farmer irrigation. Sites
 
would be chosen ear the TV clusters and in areas where
 
solar irrigation 
is expected to be competitive soon.
 

A total of 40 - 5- KWP of U.S. solar cells 
are
 
proposed to be purchased from several manufacturers so
 
field comparisons can performed. is
be This expected to
 
require nearly $500,000. In addition, approximately

$20,000 is budgeted for U.S. DC pumpsets unavailable in
 
India. Instrumentation is anticipated to cost some $50,000

and exchange of scientists another $50,000. 
 Thus the total
 
foreign exchange budget is roughly $600,000 over three
 
years. Details of U.S. collaboration have yet to be
 
arranged.
 

Indian solar cells would 
be fielded together with
 
U.S. cells during the project's second 13 months, when
 
approximately 10 KW are expected to 
be available.
 

CEL also has a proposal pending for a pilot solar
 
cell manufacturing plant costing $3.5 
million, possibly

funded by UNDP or UNIDO. 
 They anticipate production of
 
1 MW of panels by 1981 - 82 at cost of Rs. 50/WP and 100 MW
 
by 1986 at Rs. 10.
 

This Project, like the preceding, will supply

electricity to rural (remote) villages. 
 It differs, however,

in that it supplies 
power in a modular, size-tailored
 
fashion to specific devices that 
are deemed best operated

from such an energy source. 
 This extreme form of decentral
ized electrification has the disadvantage that any comple
mentarities in use lead higher load
chat could to 
 factors
 
(through diversity) cannot 
be taken advantage of without
 
physically shifting the panels. Such diversity complemen
tarities are not 
often seen in rural India, however.
 

The proposed Project requires more detail before
 
it can be fully evaluated, especially with regard 
to water
 
pumping, site selection and organization of field testing

and monitoring. U.S. collaborating institutions must also
 
be identified and their input to a joint proposal 
solicited.
 
Given evidence at hand, however, the project 
appears likely

to meet A.I.1.. criteria as iiedicatcd in Table 3.
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The Project proposal supporting documentation

shows photo-voltaics to be 
competitive with diesel/petrol
alternatives 
on a straight financial 
cost basis - when
solar cell prices reach Rs. 
10 WP. This is expected to
occur within five 
years. For 
lighting, educational
television, and other applications especially in 
remcte
areas where fuel supply and 
engine maintenance are 
ditficult, the breakeven 
cost is often consic~erably higher 
so
that the technology 
is nearly competitive 
on a financial
basis right now. Thus, expected B/C ratios 
based on direct
benefits 
and costs are favorable.
 

In addition, indirect costs are 
negligible (no
air, water, or 
noise pollution) while 
indirect benefits
from water supply, provision 
of social and educational
services, and 
employment creation will 
be substantial.
 

The Project is applications oriented; 
there is
no component of 
laboratory technological research. Purpose is to 
field test and modify as necessary available
technology. Field 
testing would begin immediately after
village selection and 
by 1982, the nationwide impact could
be enormous 
if solar cell 
costs behave as predicted by

USDOE.
 

The Project focuses on poor, 
remote villages
but does not necessarily benefit 
the poorest in those
villages. Because of the 
emphasis on micro-irrigation,

however, solar cell-powered 
k - horsepower pumps would
be ideally suited to the needs of 
the small farmer with
fewer than two 
hectares of agriculturpl land. As with
all technologies, however, 
institutional mechanisms would
have to be devised to ensure 
that such farmers do, in

fact, reap the 
intended benefits.
 

The Project as 
proposed receives mixed 
reviews
as to appropriateness. 
 It 
does not use local materials
 or 
fabrication although manufacture 
in India with little
import of raw materials is possible. 
 It has a very high
initial 
cost so that small farmer financing is possible
only with assistance. It however, easily be maincan,

tained and adapted to 
local needs within a village. Its
modular character makes adaptation to 
changing circumstances
 
particularly easy.
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4. Comments on Other Possible Projects
 

There are a large number of possible projects

addition to the three discussed above. 

in
 
In order to illus

trate 
certain points regarding 
criteria and implementation,

several of these have been 
selected for 
brief review. Not

all of these represent proposals and are, 
in fact, expres
sions of 
interest in proposals.
 

a) Thin Film, Heteroiunction Solar Cells
 

This joint proposal by lIT, Delhi, and

University of 
Delaware involves research 
into CdS solar
calls. Request is for $45 - 90,OO over three years plus

$10,500 in SFC funds.
 

The proposal from a technical point of view is
highly worthy of support. It however, a
is, strictly labor
atory effort with.results 
extremely uncertain. Even with
favorable results, the environmental and health problems

caused 
by cadmium use, and the exceedigly limited supplies
of the material in India, militate against any further A.I.D.
 
consideration of 
the proposal.
 

b) Solar DXinoA&ricultural Products
 

This joint proposal by Annamalai University

and Colorado State University involves 
(i) assessment of
drying demands of agricultural products, 
current practices,

and climatic factors; 
(ii) use of assessment by Colorado

State University to apply or 
to modify existing U.S. solar
technology for Indian applications with modifications by
the Indian team as 
necessary; (iii) construction of proto
type units in India 
using CSU generated design specifications

and fabrication methods; 
and (iv) a field monitoring program

during 
the third year to measure the effectiveness of pro
totype units.
 

The proposal has been recommended by USDOE 
but
funds are unavailable. 
 Request is for $160,000 over three
 years but breakdown is not known. SFC total
funds $30,000.

The most recent proposal description made available is

dated 12/30/76 and does not 
include CSU. 
 It is understood
 
a joint proposal is being prepared. The original proposal

(submitted to 
NSF for SFC funding) included collaboration
with several U.S. institutions in addition 
to CSU. This
 
remains an excellent idea.
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The Annamalai 
University Department 
of
Mechanical Engineering has proceeded 
to build
type one-ton-per-day paddy drier and 
a proto

to install
government Food it in a
Corporation of 
India

University (which 

rice mill near the
is in Chidambaram, Tamil Nadu).
cost comparisons with Their
the current 
use of furnace
a savings oil show
of Rs. 
7500 per year with their drier. The
department has published 
a number of papers 
on parboiled
paddy drying 
add has produced three 
PhD dissertations on
the subject.
 

The Project is
to certainly worthwhile
support. The for A.I.D.
following suggestions should make 
it even
more responsive 
to A.I.D. criteria:
 

1. The emphasis 
on big mills and their need

is not likely to directly 
aid the rural
 poor or, 
in fact, any farmers. 
 There
 may be a major need 
for small driers for
paddy; there 
certainly 
is fcr other
 
products.
 

2. The M. 
E. Department 
of Annamalai 
has

apr.irently 
had some years of effort 

developing in
 

low cost devices. 
 There
 
should be an emphasis on this in the
 
proposal
 

3. A useful product of 
the project could be
 
a survey of India's 
crop drying needs
(expressed 
as a function of cost of drying). This 
should especially focus on

the needs 
of the small farmer.
 



- 12 

4. 	Field testing of a prototype has
 
already begun. Talk of 
waiting until
 
the third year should be discarded and
 
units should be fielded from the start
 
in 	different situations.
 

5. Local fabrication from easy-to-understand
 
drawings should be stressed. Field units
 
should be so constructed.
 

t) 	Medium Temperature Hih Efficienc1_Lackin and
 
Non-Trackin& Solar 
Ener Co llectors for Rural
 
and Industrial Akp ications
 

This Project has a proposal dated 1/27/78 jointly

written by University of Houston; 115, Bangalore; 
and PAU,

Ludhiana. 
 It has been approved without funding by 
USDOE.

Request is for $420,000 
over five years. ($100,000 the first
 
year of which 
$35,000 is UH salaries, $5500 equipment and

supplies, and $18,000 subcontract to determine state 
of
 
art of selective coatings in U.S.).
 

The proposal is for a two-phase project extend
ing over five years. Each phase is for three 
years with
 
a one-year overlap. 
 The first phase is prototype develop
ment; the second is 
demonstration and commercialization.
 

The project aims to review 
the state of the art

and work collaboratively to develop cost effective collectors
 
for medium temperature heating (1500 
C.). Such collectors
 
are needed for steam production, thermal power production,

pumping, and refrigeration. Techniques be
to investiga
ted include 
selective coatings, tracking concentrators,

fresnel lenses, and evacuation of the receiver. In the
 
second phase (beginning 
year three) system will be
 
developed and demonstrated for pumping and process heat
 
production.
 

The proposal concept sound and
is 	 should be
 
A.I.D. supported.
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d) Vapour AbsorRtlon RefriatiEj Ste 
 with
 
onventional 
Flat Plate Collectors
 

This proposal has apparently been rejected by
DOE. Grounds for rejection are not known. It 
was jointly
prepared by 
IIT, Madras, and University of Florida
(Dr. Erich Farber). Design, fabrication, and testing

absorption refrigeraticn systems will 

of
 
be done for 1 ton
and 10 ton plants of intermittent and continuous types.
One ton 
units will be tested in 
the U.S. and India simultaneously 
to provide guidance for design of ten
the ton
 

units.
 

In addition to this 
proposal there has 
also
been an informal proposal to develop compact 
ice makers
such as the 
one developed at University of Florida.
Roorkee University is wcrking on 
ice maker development.
 

Refrigeration units 
for cold 
storage of fruits,
vegetables, and 
fish and other products may be a useful

application of 
solar energy. Preliminary economics

favorable for many 

look
 
situations. 
 If it can be demonstrated
that benefits will flow to the poor
rural (which is certainly not the case with most 
uses of refrigeration but
could be 
for health centers 
and fishery or agricultural
cooperatives), then, A.I.D. should 
favorably consider
 

proposal in this 
area.
 

e) Micro-hydro Development in Assam and U.P.
 

No proposal 
of this nature 
has been submitted.
The reason is probably because 
there is no central government agency or institution interested 
in small scale
hydro-power development. Non-official 
groups do have
interest, some
howeve.r, and AVARD (Association of Voluntary

Agencies for Rural Development) has informally suggested
such a project. They are unclear what might be 
involved
but have dispatched a consultant civil 
engineer to Assam
to explore possi[, lities. 
 The U.P. State Planning Unit
(PRAD) is 
also inerested in feasibility of such units
 
in the hills of U.P.
 

A.I.D. assistance, in which AVARD and PRAD
expressed interest, could have the following elements:
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i) 	pay one or two U.S. consultants with
 
experience in ma'iufacture and installa
tion of small-sc'le hydropower units to
 

come to India to work for several weeks
 
or months with PRAD and an AVARD member
 
group in assessing possibilities in
 
their region,
 

ii) 	 send several Indians from PRAD and the
 
AVARD group to the U.S. to see manufacture,
 
installation, operation of small scale
 
units,
 

iii) import sample units from the U.S.,
 

iv) 	support redesign of PRAD hydro power
 
unit for lower costs with particular
 
focus on reducing cost of civil works,
 

v) 	support analysis of the socio-economic
 

implications of micro-hydro and how it
 
complements other energy development, and
 

vi) 	support training of people to locally
 
manufacture turbines.
 

The 	difficulty may be that non-official
 
groups will not be encouraged by the Joint Commission to
 
apply for A.I.D. project support. This would be unfortunate
 
and A.I.D./W should take steps to ensure such proposals a
 
fair hearing. In this particular case, however, support
 
could presumably be given through PRAD and the U.P. state
 
government.
 

f) 	Village Industrial Development
 

The livelihood of village artisans and
 

consequently the economy of villages has been declining
 
for some time because of lack of suitable power machinery
 
to compete with large-scale factory machinery. True rural
 
development in India depends upon more energy inputs
 
deployed more efficiently.
 



An A.I.D. role 
in this area is limited but
 
could have a significant impact. 
 To illustrate this,

there will 
be briefly described several 
industrial development S&T needs specifically identified 
by M.K. Gang of the
Appropriate Technology Development 
Association in 
Lucknow.

Gong was earlier with 
the U.P. government (PRAD) and 
was

responsible 
for developing the whitewear, pottery and

small-scale capital 
sugar industries 
that effectively

compete with large-scale units and 
that contribute 
to
 
village well-being.
 

The strategy of M.K. 
Gang is to emphasize

three elements in development of a successful village

industry 
able to be replicated on 
a wide scale as were
whitewear and crystal sugar. 
 First, careful attention
 
must be given to product selection. 
 The product must be
competitive 
and in demand, Second, a technology must he
developed that produce
can 
 the desired product at competi
tive costs and can provide a living earning to 
the user.

This technology will 
often be a power-assisted item of
machinery. 
 Third, an organizational structure 
must be
devised to disseminate the technology and 
ensure its

availability to 
the artisans for whom 
it was intended.
 

There are two needs 
for U.S. assistance.
 
First is for design and development engineers, materials

specialists, and 
chemical 
process engineers, on 
a short
term basis to look at specific problems and 
suggest solutions.

Second is for funding for prototype units. 
 (This second need
 
would be primarily for rupees, 
however).
 

One example of a specific S&T need 
is for a more
durable material for guides 
and linings of small-scale,

centrifugal 
rice mills. There are 
currently more 
than
50,000 rice hullers in the country 
that are being forbidden
 
continued operation because of 
high losses. Unless 
they
are replaced by 
a more efficient and 
economical alternative,

the large "modern" mills based in towns 
will capture the

entire trade, 
leaving villages 
once again abandoned.
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An entrepreneur in Kangrer has developed a
 

new type of mill: centrifugal impact sheller, that has
 
a yield higher than "modern" mills and that is well suited
 
to village scale opertion. The rice husk guides and rubber
 
linings, against which the highly abrasive husks impact,
 
wear out rapidly and a more durable me'xerial is required.
 
Perhaps a U.S. consultant can suggest the appropriate
 
material. The cost is low; potential is great.
 

Another example is a proposal for a paper
 
making project with a central pulping unit servicing
 
village, small-scale cylinder-type paper lifters developed
 

in India. The project will be paper for school books.
 
The need is for assistance to do a feasibility study of
 
a tree/grass pulp mill of appropriate size and compatible
 
with local land use.
 

5 Conclusions
 

a) 	Analyses of village energy systems
 
(present and future) for representative
 
socio- and eco-systems should be under

taken by an Indo-U.S. group as an
 

integral part of this S&T for Rural
 
Development Project.
 

b) The following projects appear to meet
 
A.I.D. criteria and should be encouraged
 

to submit detailed proposal:
 

--	 solar energy utilization in western 
Rajasthan and four other areas of 
India, 

--	 solar crop drying (Annamalai U.),
 

-- medium temperature solar collectors
 
(115, Bangalone and PAU, Ludhiama),
 
and
 

--	 field test and demonstration of solar 
cells for educational television and 
water pumping. 
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c) 	The heterojunction solar cell
 
proposal should be rejected.
 

d) The 12 KW power plant proposal
 
(JPL/BHEL) should be considered
 
with the following modifications:
 

--	 reduction in scope of funding to
 
include only equipment procurement
 
of prototype units and restrained
 
exchange of scientific personnel,
 

-- elimination of large-scale salary 
support of full-time U.S.
 
research-rs,
 

--	 incorporation of socio-economic 
analysis of alternatives including 
power plant cost reduction fore
casts compared with conventional 
and non-conventional alternatives,
 
and
 

--	 emphasis on low cost, low maintenance
 
technological possibilities.
 

e) 	Project focusing on improving efficiency

of energy use should receive priority
 
and should be solicited. Such projects

could include wood stoves, agricultural
 
implements, transport, fertilizer appli
cation, and combustion of crop residues.
 

f) High priority should also be given to
 
development 
of biomass energy propos-als
that might include:
 

--	 species selection for an integrated 
fuel/fodder production plan that 
maintains soil fertility 

--	 review of conversion technologies 
and identification of priority 
technologies for R&D in India, 
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--	 improved utilization of most common 
crop residues, especially bagasse,
 
coconut husls, savdust and rice husks,
 

-- means to increase use of plant feed
stock to biogas digesters, and 

--	 development of village woodlots. 

g) 	Workshops could be organized by DS&T/
 
A.I.D. on a series of topics from which
 
proposals are expected, for example:
 

--	 biogas (instrumentation/monitoring 

needs, microbiology, international 
information dissemination, plant 
feedstocks, public health implica
tions of human excrement utilization),
 

-- micro-hydro (hydraulic ram design 
improvements, low-cost civil works, 
water wheels for small industry, 
hydroelectricity, and 

-- water lifting technologies (wind,
 
solar thermal, photovoltaic, animal,
 
human, biogas).
 

h) 	The preiminent role of women in rural
 
energy use should be explicitly recog
nized through funding earmarked for
 
women's projects to better understand
 
how women use energy and how this
 
might change and to monitor women's
 
reactions to energy devices such as
 
solar cookers, smokeless or higher
 
efficiency chulas, biogas burners, and
 
improved water supplies. Institutions
 
such as Sri Avinashilingam College for
 
Women, Coinibatore, that now do excellent
 
nutrition work should especially be
 
encouraged.
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i) 	Priority should also be given to
 
establishment of a project to provide
 
consultancy services to groups develop
ing machinery for use by village
 
artisans, for example: spinning, rice
 
milling, paper making, sugar making,
 
and wool spinning. Focus should be on
 
meeting requests for design or materials
 
advice for specific, well-defined pur
poses where the major tasks to develop an
 
economical, small-scale piece of machinery
 
have already been accomplished.
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TABLE 3: Evaluation of Selected Projects Against A.I.D. Criteria
 

,-4 

00 
40 

- 0 4 o: 
0 0 oCZr 

0.CUI3 

V. 0 U 0 

rv4 $4 -

-4 w 0 v0 44 >.4-4 0 
00C 

w4 cc r 0 wU $4 9 
H 0H 030 

0 .-4 2 :3. 0 0&n00 s E .-. H 0 0 +
0 . , 0 rz. w w 0 0

In :X -4i P4~ a, 003 0n 

Ciin 0 0+ o - +al+ + 

Expected favorable B/C 
 _ + ++ - ? + ++ 

Timing 
 +  + -- + + + + + 

Applications oriented 
 + - + - + ? ? + +
 

Increase income rural poor 
 + - ? ? +
 

Appropriate 
 + - +/- - +/- + +- + + 
No significant indirect costs 
 + + + _ + + + + +
 

Significant indirect Benefits 
 + + + 
 + ? + 
 ? + +
 



Annex C
 

INDIA
 

Application of Science and Technology to Rural Development
 

PROJECT CHECKLIST
 

A. GENERAL CRITERIA FOR PROJECT.
 

1. App. Unnumbered; FAA Sec. 653(b); Sec. 671
 

(a) Describe how Cor-ittees on Arproprii . (a) A Congressional notificatiortions of Senate and House have been or e 
was 

will be notified concerning the project; 
 in May 1978.
(b)isassistance within (Operational
Year Budget) country or international 
 (b) No, see (a), above.
oroanization allocation reported to
 
Congress (or not more than S million
 
over that figure
 

2. FAAaSec. 611 al). Prior to obligation (a) AID and the GOIin ExcesSi 00,00, will there be (a) 
are using a selectioncriteria approach to projects that will be
encineering, financial, 
and other plans funded under the grant. The criteria takesnecessary to carry out the assistance and
(b)a reasonably firn, estimate of the 
 into account requirements of Sec. 611.cost to 
the U.S. of the assistance? (see PP, page 11).
(b) Same as (a) above.

3. FAA Sec. 611(a)(2). Iffurther leois
lative action is required within recioient No liquidation is required.
country, what is basis for reasonable 
expectation that such action will be
 
completed in time to permit orderly

accomplishment of purpose of the assis
tance?
 

4. FAA Sec. 611(b); App. Sec. 101. Iffor
water or water-related and resource Not applicable.
construction, has project met the stan
dards and criteria as per the P4'ict tieA

and Standa&d& 6o,% PZannig WatfA and
Retated Land ReAouAee da.ted Octobea 25,

1973?
 

5. FAA Sec. 611(eL. If project is capital Yes.
 
assistance (e.g., construction), and all
U.S.. assistance for itwill exceed

$i million, has Mission Director certified
 
the country's capability effectively to

maintain and utilize the project?
 

6. FAA Sec. 209. 619. Is project susceptible Project financed under the grant are notof execution as part of regional or multi- expected to be of a regional or multilateral project? 
 Ifso why is project not epted t eoso executed? Information and conclusion laterial nature.
whether assistance will encourage

regional development prograrms. if
assistance isfor newly independent
 
country, is itfurnished through mult4lateral orginization. or plans to th,.
maximum extent appropriate?
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7. FAA Sec. 60t(a); (and Sec. 201(f) for (a) Procurement of commodities financed bydevelopment oans. Information and the grant will be imported, probabl allconclusons vwhether project will encourage from the U.S. (b) Some projects financed by
efforts of the country to: (a)increase
the flow of international trade; (b) los- the grant will be executed by private instuter private initiative and competition; .titions. (c) No effect expected. (d) No
(c) encourage development and use of effect exepcted. (e) Project will improvecooperatives, credit unions, and savings the efficiency of rural industry and agriand 	loan associations; (d) discourage

monopolistic practices; (e) improve culture. (f) Va effect expected. 
technical efficiency of industry, agri
culture and commerce; and (f)strengthen
 
free labor unions.
 

8. 	FAA Sec. 601(b). irforra:ion and con- Grant funds are expected to be spent

clusion on how proJect will encourage almost ientirely in the U.S. 
U.S. private trade and investment abroad
 
and encourage private U.S. participation

in foreign assistance programs (including
 
use of private trade channels and the
 
services of U.S. private enterprise).
 

9. FAA Sec. 612b); Sec. 636(h). Describe India is expected to contribute well over
 
steps taken to assure that, to the
 
maximum extent possible, the country is 25% of the costs of projects assisted by
contributing local currencies to meet 
 the grant. U.S.owned Rupees will suppli
the cost of contractual and other ment local costs of some projects.
services, and foreign currencies owned 
by the U.S. are utilized to meet the cost 
of contractual and other services. 

10. 	 FAA Sec. 612(d). Does the U.S. own excess Yes, the U.S. is using these rupees for
foreign currency and, if so, what arrange- joint Indo/U.S. projects and has plans
ments have been made for its release? 

for 	their eventual liquidation.
 

11. 	 ISA 14. Xte any FAA da6 j0,% FV 78 bing

U..d Prjer to cor act, opexate, No.
 

04ntinwt upgty juet 604t, any lwdteaA
 
poweptant LundeA an agiei'en~t 6o04 coo pet
tion betueen the UniZted Statu and Sa
 
otheJ couwtAy?
 

B. 	FJNDING CRITERIA FOR PROJECT
 

1, Develooment Assistance Project Criteria
 

a. FAA Sec. 102(c)i Sec. 1ll; Sec. 281a. a. The grant is directed towards appro-Extent to which activity will (a) effec- priate technology projects which are
 
tively involve the poor in development,

by extending access to economy at local 
 directly applicable to rural development
level, increasing labor-intensive pro- and improve the lives of the rural poor.duction, spreading investment out from b. In some cases the haveproject will a
cities to small towns and rural 	 directareas; 	 effect on local institutions, e.g.,
and (b) help develop cooperatives,

especially by technical assistance, to universities, research organizations.
 
assist rural and urban poor to help
 
themselves toward better life, and other
wise encourage democratic private and
 
local governmental institutions?
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b. FAA Sec. 103, 103A, 104Q,15, 106,

'0?. Isassistance ceing made availaole:
 
FT'clude only applicable'oaragraph -
*e.q.,a, b, etc. -- wnicn corresoonds to
 
source of funds used. 
 !1 -ore than one
 
fund source is used for oroject, include
 
relevant Daragraph for eacn fund source.]
 

(1)[103] for acriculture, rural develop
ment or nutrition; ifso, extent to
 
wnich activity isspecifically
 
designed to increase productivitv

and income of rural poor; [103A]'

iffor agricultural research, is
 
full account taken of neeas of smal
 
farmers;
 

(2)[104] for population planning or
 
health; ifso, extent to which
 
activity extends low-cest, integrated

delivery systems to provide health
 
an& family planning services,
 
especially to rural areas and poor;
 

(3)[105] for education, public admin
istration, or human resources
 
development; if so, extent to which
 
activity strencthens nonformal
 
education, makes formal education
 
more relevant, especially for rural
 
families and urban Door, or
 
strengthens management capability

of institutions enabling tne poor to
 
participate indevelopment;
 

(4)[106] for tecnnical assistance, 
 The grant will focus on technologies approprienergy, research, reconstruction, 
 ate to India's rural development effort and the:
and selected development problems; application thereof. Priority grant consider
ation will be in the areas of rural energy
(a)technical cooperation and develop-/development (b).

ment, especially with U.S. private

and voluntary, or regional and inter
national development, organizations;
 

(b)to help alleviate energy problem;)
 

(c)research into, and evaluation of,

economic development processes and
 
techniques;
 

(d)reconstruction after natural 
or
 
manmade disaster;
 

(e)for special development problem,

and to enable proper utilization of
 
earlier U.S. infrastructure, etc.,
 
assistance;
 

(f)for programs of urban development,

especially small labor-intensive
 
enterprises, marketing systems, and
 
financial or other institutions to
 
help urban poor participate in
 
economic and social development.
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(5)[107] by grants for coordinated
private effort to develop and 
disseminate intermediate technoiogies
appropriate for developing countries. 

c. FAA Sec. 110(a' Sec. 208(e). Is the
recipient country willIng to contribute 
funds to the project, ando in what mannerhas or will it provide assurances that it 
w.ii o-ovide at least 25:' oF the costs of
the orogram, project, or activity with 
respect to which the assistance is to be
farnisne '. (or has the latter ccst-sharinco 
requirement been waivea for a "relatively
least-developed" country)? 

Yes. All local costs will be funded by the00I except for some U.S. owned rupees which 

are expected to be used. Te 25% require
ment will be more than met. 

d. FAA Sec. ll0(b). WAill grant capital
assistance be isbursed for project over 
more than 3 years? Ifso, has justifi
cation satisfactory to Congress been made, 
and efforts for other financing, o.%-L 
te ter-irient cowvntq ".,LeLLtvt Zeaa.t

deveiopeLf'? 

No. 

e. FAA Sec. 207; Sec. 113. Extent to 
which assist, nCe reflects appropriate
emphasis on; (1)encouraging developmentof democratic, economic, political, and 
social irstitutions; (2) -elf-help in 
meeting the country's food needs; (3)
improving availability of trained worker
power inthe country; (C)procrars
designed to reet tne country's health
needs; (5)other important areas of 
economic, political, and social develop
ment, including industry; free labor 
unions, cooperatives, ana Voluntary
Agencies; transportati:n ind communica
tion; planning and public administration;
urban development, and modernization of 
existing laws; or (6)integrating woren
into the recipient country's national 
economy. 

The grant could conservably effect areas
2-6. See the body of the Project Paper 

(page 6) for priority areas of the Indo/
U.S. Joint Commission. 

f. FAA Sec. 281(b). Describe extent to
which program recognizes the particular
needs, desires, and capacities of the 
people of the country; utilizes thecountry's intellectual resources to encourage institutional development;
and supports civic education and training
inskills required for effective oartici-
pation in governmental and political 
processes essential to self-government. 

The grant will use Indian and U.S.
intellectual resources to develop, testand apply appropriate technolgoy for 

application in rural areas of India.The grant will directly benefit the needs
of the rural poor and take into account
local capacities. 
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a. FlA Sec. 201(b)(2)- '4) and -(3); Sec. The grant will assist in financing projects201(e); Sec. 211( (l)-(3) and -8). Does that will contribute to economic develop
the activity give reasonaoie promise of

contributing to the develonment: 
 cf ment and more efficient use of India'seconomic resources, or to "e increase of resources. The grant is fully consistent
oroductive capacities and seif-sustainino with India's development objectives and 
economic growth; 
or of educztional or
other institutions directed toward social should contribute to its long term objec
proaress? Is it related to and consis- tives. The criteria presented in the PPtent with other development activities, will insure that projectselected forand will itcontribute to realizabie financing are economically and technically

objectives? And does o-oject sound. 
oacer orovide information and corclusicsound. 
on an activity's economic and technical
 
scundness?
 

h. FAA Sec. 201(b)(6); Sec. 211(a?(5), (6. The grant will be spent for foreign

Information and conclusion on possible

effects of the assistance on U.S. economy, exchange costd, most of which will be ofwith special reference to areas of sub- U.S. source and origin. 
stantial labor surplus, and extent to

which U.S. commodities and assistance
 
are furnished ina manner consistent with

improving or safeguarding the U.S. balance.
 
of-oayments position.
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INDIA-APPLICATION OF SCIENCE & TECHNOLOGY TO 
RURAL DEVELOPMENT 

CERTIFICATION PURSUANT TO SECTION 6 11(e) OF 

THE FOREIGN ASSISTANCE ACT OF 1961, AS AMENDED 

I, Alfred Bisset, principal officer of the Agency for International 

Development in India, having taken into account among other things the 

maintenance and utilization of projects in India previously financed or 

assisted by the U.S. and the commitment of the Government of India to 

carry out effective programs do hereby certify that in my judgment 

India has the financial and human resources capability to implement, 

maintain and utilize effectively the subject capital assistance project 

for the Application of Science andTechnology to Rural Development. 

Alfre Bisset, AID Affairs Officer 

India 

Date 



UNITED STATES OF AMERICA
 

AGENCY FOR INTERNATIONAL DEVELOPMENT
 

American Embassy, West Building, Chanakyapuri, 
New Delhi-i 10021, India 

Telephone :6 9 35 1 
Telegrams: 'USAID' 

November 24, 1978 

Mr. S.N. Kao 
Director
 

Departnent of Econoinic Affairs 
Ministry of Finance ,
 
North Block
 

New Delhi
 

Dear Mr. Kao: 

Subject: Technologies for the Rural Poor 
AID Project (;rant No. 386.0465 
Implen-entation Letter No. 3 

Pursuant to the request contained in your letter 
of November ?1, 1978, the terminal date for meeting 
conditions prc::edlett urder Section 4.3 of the Project 
Grant Agreeincnt for the sublect Grant is hereby 
extended until January 23, 1977. 

Sincerely, 

John L. Withers 

Director 
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YFOGEN ITENATIONAL PDVEO
 

Amercn Embls, West Buil e.r o" 
i" V-L&!!
 

Telephone
2 VToe rn'st'!U p 

January 24'a1979 

Depirt 0,crdof Econtoamic i r1.e eAffa 
NlhlMiistr-y of Finance
 
North M3ock~
 
New Delhi) 


r 

. Dear Mr. Pw~: 

SCtbjecf.nTechnologies for the Rural . Poor 
UAID Proje ct Grant No. 386-0465. 
Imnplementation Letter No. 4 

The document submnitted by your letter of 
JaJnuary 20, 1979, containing the;,procedures and 
gu"idelines to be followedc by the Inter-departmental 
Con-mifllc for p~rocessing projects finaniced under 
the suhjc!,-t Grant is satisfactory to AID. Thus 
ail Ci!nditionl.s slipulated under Section 4. 1 of the 

ProjeCi-Ga tAreement have now been fulfilled 
ancl funds ar, available for disbursement. 

Fin 
-crely, ,, 

tuvL. Withers 
Director 

- - , :~ -:S~I}%~.V'7; 




