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Herb Weagner. Good morning, we are, I think we can get
 

started, we are a little bit late, but a couple of our speakers
 

will not be on the program, so I think we'll catch up to 
our­

selves. We debated originally whether we should start at 9
 

o'clock or 9:30, and I think the grQup has made the decision
 

for us.
 

To set the stage a little bit, there are two questions I'd
 

like to toss out to you. One is where are the most effective
 

levers in development. That is a question we are not going to
 

discuss and consider, but I ........... a number of ............
 

electricity to a number of communities in the world is an extra­

ordinarily important lever, it has a great number of implications
 

to it. The second question, how do we keep procedure from be­

coming an end in itself or how do we signal priority in a bur­

eaucratic world. This is a question that I think we want to
 

deal with very much. Our objective in a general sense today is
 

to find obstacles to the orderly and timely development of small
 

hydro generation plants in appropriate communities in the L.D.C.s
 

and to collect as many recommendations as we can as to how
 

these obstacles can be overcome.
 

Now, I don't think we, again in the interest of time and
 

the fact that this is less than a full day's workshop, I think
 

we will assume as a given that the process of electrification
 

of a community can result in increased production in their economic
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standards, higher standards of hygiene, all sorts of things.
 

You may not be aware, but in small villages, I've actually seen
 

the following: the installation of lighting, suddenly people
 

paint their houses and they sweep their floors and later this
 

is followed by installation even of such things as 
glass win­

dows which replace the holes in the walls. 
 And then begin to
 
get a lever on such things as hygiene, infant mortality rates and
 

so on. 
It's very hard to trace out these soft benefits in quan­

titative terms, but I am totally convinced that they are there.
 

So the virtue of what we are discussing I think we will omit.
 

Unless there is objection, we will simply assume that that vir­

tue is there. There is also a great potential virtue on both
 

the production and productivity side and again let us assume
 

that that's there. 
We note that the need for small hydro is fre­

quently identified in national development plans. There is no
 

apparent shortage of either technical talent or the generating
 

of related equipment necessary to meet the need, but the ques­

tion of project finance seems to be the key area to break some­

thing loose, and increase this kind of development throughout
 

the world.
 

Everything from project analysis to design development
 

approval and implementation, we'd like here to try to define
 

the minimum but essential role for government, the maximum role
 

for the private sector. 
 It has always been an observation of
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mine of some sadness that governments are heavily involved in 

the process of development and that the private sector through 

sheer inertia of procedure has been locked out of much of it 

unless there is a high profit potential or that we are talking
 

in terms of great numbers of dollars. 

I think that we hopefully can review the basic criteria
 

for project finance, determine that these criteria can in any
 

way be simplified, discuss the type and extent or risks lend­

ing institutions should be able to assume, to find the borrower 
-

this is difficult in a small world community. Is there an or­

ganization there, is there a municipal administration that has 

power under law to borrow? The means to assure capital recovery
 

can be very expensive and assess if a ccmmunity will repay a
 

loan they got a few years ago and they're enjoying the fruits
 

and benefits of electrification, and the question of the orderly
 

repayment of loans is an abstraction which has not been fully
 

absorbed in the society.
 

It would be useful to discuss typical project profiles and
 

to generalize the needs for such things as grant assistance in
 

addition to loans, the need of many for guarantees, and how in 

general to expedite the process of financial support for small
 

hydro development.
 

More specifically, is it possible to pre-design the modular
 

approach using pre-engineered specifications to meet certain
 

needs, to come up in other words with some modular packages which
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we do not have to re-investigate and re-evaluate every time that
 

we consider the project as a way to bring these kinds of efficien­

cies to this. An example of this kind of process I'll give to
 

you. Two jobs ago, I flew my own airplane where I traveled
 

quite a bit. I had a telephone put in it. When I bought the
 

telephone, it came with an application to the FCC that was about 

twelve pages long and asked such questions as how high the an­

tennas were to be above sea level and all kinds of things that
 

were utterly, totally and completely irrelevant, but because this
 

kingsilver crown package was a pre-engineered module, if you
 

will, a standards specifications, fortunately it was only nec­

essary to fill out about half a dozen questions on this form.
 

Once you specified the particular piece of gear, then a chain
 

of assumptions at the FCC fell neatly into place. Fortunately,
 

the forminable task of dealing with the irrelevancy of 12 pages 

of questions was lifted from these weak shoulders.
 

Can we simplify criteria? Can we, I saw, I was looking 

the other day at a booklet published by BID on the subject of 

the criteria applied to electrification and I plowed through as 

much of it as time would permit, but you know it covered every­

thing from the Hoover Dam down to a little ten KW unit to be 

applied in a small village. The process, the procedure here 

was dramatic overkill, so what would come out of it? Can we sim­

plify sight surveys, is there a standard way we can develop a
 

table that can be punched with minimum effort by persons who
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have less than the highest possible qualifications and still
 

do a job 'chat we can respect and use usefully. What about the
 

promotion of electrification in general? Unfortunately, in
 

our world, things, whatever their intrinsic virtue, seem not to
 

happen unless there is an organized promotion, a focusing of
 

attention. World hunger recently has been the benefit of this
 

and is bringing together a high level commission to identify a
 

need and bring back solemn, serious and qualified people to
 

meetings, to produce reports and analyses and so on, in other
 

words, to focus on a great need.
 

Again, referring to my opening remarks, I believe this is
 

one of the fundamental levers of development and the question
 

I ask of you is: is there a potential for organizing the atten­

tion of the world in some fashion, by some series of techniques,
 

that would be beneficial? What is the potential for the insti­

tutionalization of data communications and coordination? 
We're
 

dealing with little bits and pieces of things in terms of data,
 

sections of national development plans, statistics available for
 

this country but not for this country, with some sort of organ­

ized effort to bring data together in order to create larger
 

packages of development.
 

What other steps can be used in terms of achieving the
 

objective? And then lastly, rather than produce another trans­

script here for the shelf, what are the logical follow-up steps
 

from the suggestions and recommendations we get today. I'm
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getting too old anymore to be turned on solely by ideas unless
 

there is a development plan that comes out of it, unless there
 

are specific and concrete steps as 
to what we do and where we
 

go. I think, frankly, that the day probably is wasted, so I
 
would hope that you would apply a certain pragmatism to what­

ever you bring to us. One last comment on the nature of this
 

equipment. If anyone wants to speak here within the group on
 

matters they would just as 
soon not have come out in the record,
 

please just indicate and we'll press the appropriate button,
 

and if for any reason that fails, it will be edited out in the
 

transcript. 
So you are offered the gift of aynonymity or com­
plete censorship if that's your desire. 
So we'll move then from
 

my rambling rewirks to what you've really been waiting for,
 

and that will be a discussion of workshop objectives by Jack
 

Fritz and David Zoellner.
 



Jack Fritz. I didn't have a whole lot of time to prepare
 

remarks so I will talk very briefly. I think Dave can describe
 

a little later what the N.R.E.C.A./A.I.D. program is all about,
 

but in a nutshell you have to remember that the A.I.D. program
 

is only a $1.2 million program for 18 months initially, a very
 

modest program. All we can do with that is interest people in
 

small hydro and raise the consciousness level, among manufac­

turers, among various development agencies, in small hydro, and
 

then the multi-laterals and large organizations are going to have
 

to follow the lead. So we would like to know what you are think­

ing in terms of what you need for various types of project apprai­

sals, project documentation.
 

I think one of the first things we have to think about is
 

to identify the possible donors, and I, just going down the list,
 

these are sort of self-evident. We have, of course, the multi­

laterals, bi-lateral organizations, commercial banks,possibly,
 

various private organizations such as equipment manufacturers.
 

And then we have myriads of voluntary organizations and non­

profits, so these could all be sources of funding and then we
 

should also talk about how do we characterize a mini-hydro pro­

gram? In other words, is it a rural development project? Or is
 

it a big hydro project? One way of looking at it of course is
 

that it is many sub-projects. What are the differences between
 

a mini-hydro program and a typical rural electrificatiun pro­

gram? Should we do a cost/benefit on the entire program? Cost/
 

benefit analysis? Or should we do it on each of the sub-projects?
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These are all questions that begin to come out. 
How do we
 
integrate them into other development projects, perhaps into
 
agricultural projects, irrigation projects, rural industry
 
projects, and then the question of economic and financial pro­
gram justification. 
Should we use the traditional cost/benefit
 
analysis or should we look for a more innovative approach?
 
We have to have a fairly clear articulation of cost and benefit.
 
Should the system be economically self-supporting? Or should
 
it be subsidized? 
Should special interest rates or special
 
loans be established, or should the system be definitely self­

supporting?
 

Then, some of the things Herb mentioned on methodological
 
approaches, we are beginning to deal with. 
For instance, site
 
specific analysis, regional hydrologic analysis and power pro­
duction, site selection criteria, environmental and social
 
assessments, feasibility studies, pre-feasibility studies,
 
standardization of equipment. 
All these points have cost impli­

cations.
 

Then, where the institutional aspects link to financing;
 
how should a system be managed? 
Should it be managed through
 
a local utility, a local municipality, or should it be managed
 
from the capital, from the metropolis? 
What kind of tariff struc­
ture should be imposed, should you have subsidization by urban
 
users, what about construction, procurements or the establish­
ment of local equipment manufacturing. Training is another aspect.
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These are all components of the financing, of ways of
 

financing a program. Perhaps some innovative financial packages
 

have to develop, for instance, the possibility of an equipment
 

manufacturing organization and commercial bank. 
Another possi­

bility is for A.I.D. to provide grant funds for institutional
 

developments and the multi-lateral banks to provide a loan for
 

the equipment and construction. Another possibility might be
 

those countries where there are oil revenues 
- Peru, Ecuador,
 

Indonesia - that some arrangement be made where for every barrel
 

of oil exported from that country, there is some kind of equiva­

,lent or fractional equivalent in terms of kilowatt hours of re­

quired hydro capacity. And then there are various, perhaps cooper­

ative, bi-lateral packages; for instance, German equipment with
 

a, paid-for-by-the-Germans and perhaps U.S., institutional civil
 

works package. But, the whole point of it is that we have to
 

structure program financing so that we can essentially maximize
 

development. That is all I have to say, very briefly. David.
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David Zoeliner. Herb has, I'm sure, already done it, but
 

I would, on behalf of N.R.E.C.A., like to welcome you all and
 

am glad you were able to come. Hopefully, we will have a pro­

ductive discussion on financial issues, questions on criteria
 

and procedures for financing mini and micro scale hydropower
 

projects and programs. Some of the other studies that we have 

underway, I'll touch on in a minute.
 

I think, basicdlly, we here in the small hydro program are
 

in a learning mode. We are here to listen and to 
learn and to
 

ask a lot of questions, and if they appear dumb, that is okay.
 

So I appreciate your coming. I will talk just a little bit
 

about our program, what we are doing. We talked with some of
 

you already about what we're doing, but this may be news to
 

others.
 

The program is part of a cooperative agreement with A.I.D.,
 

that was established last May to provide technical assistance
 

to developing countries around the world. In micro-scale hydro­

power, as Jack mentioned, it's a little over $1.2 million for
 

18 months, which runs out at the end of October this year. The 

scope of the work: we have a small staff in-house with exper­

tise in engineering and information and training and other
 

shorter-term specialized areas. We use consultants from indivi­

dual companies and experts from various other companies for par­

ticular assignments in countries as well as using our own staff.
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The scope of our work deals in a number of service areas. One
 

of these is an area that we generally term administrative. What
 

this means is that we, from time to time, send survey teams into
 

countries to perform either countrywide or site specific prefeasi­

bility surveys. We conduct regional workshops, we finished one
 

in August in Quito, which was designed to essentially exchange
 

information on mini and micro scale hydropower.
 

Information exchange is one of the best ways to put it.
 

We're scheduling another one in Thailand for June this year and
 

planning still another in West Africa probably in October. In
 

addition to these administrative services, we're involved in
 

identifying potential sites for development around the world our­

selves, assisting countries in doing this. We're also involved
 

in developing inventories of capability, lists of experts, we're
 

also developing inventories of U.S. manufacturers and their sup­

pliers, many of whom are rather small scale, not just Allis Cham­

bers level, but some of the smaller firms that are developing
 

in this country as a result of the PURPA and other incentives.
 

We're also preparing design manuals. We have one under prepara­

tion now which is a civil works design and operation manual which
 

perhaps will be supplemented with similar efforts by others who
 

are involved in electrical and mechanical design and operational
 

guides. This is for use not just by engineers but by other field
 

people who may not have expertise in engineering. We've also pre­

pared methodologies for assessments. We're also in the process
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of preparing a proposal for training. Jack mentioned the impor­

tance of training in this technical assistance business. It's
 

critical and it's an ongoing process. 
 We will begin preparing
 

a proposal this year for the next funding cycle that will cover
 

a substantial training program in many of the sites in countries
 

that we're already selected sites in.
 

That in a nutshell is our program. 
It is a mix of things ­

conferencing, training, developing publications, developing
 

methodologies, providing survey services. 
We can essentially
 

do a lot of things - we review designs, we work closely with
 

manufacturers for equipment, we do everything except buy the
 

hardware.and put it in. 
We can't do that. I think I'd like to
 

touch just a little bit, it's a bit repetitious, but I give it
 

a different perspective a little bit.
- in the Quito workshop in
 

August, we conveyed a lot of information but the feedback we got
 

from the workshop was also useful. 
Some of the issues, and there
 

were a lot of issues that were talked about as well as presented,
 

we spent a lot of time presenting methodologies - how do you do
 

economic analysis, what are environmental impacts, what is the
 

state-of-the-art in technology and on and on. 
But a lot of dis­

cussion focused around, well, this is all very nice, but we zieed
 

money to get equipment in the ground and get it on the line and
 

operating. 
So a number of issues surfaced there.
 

That was part of the impetus for developing this particular
 

special study that we have going on right now. 
Some of the
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issues that we talked about, one of them was the apparent dis­

parity between existing financial institutions, their criteria,
 

and the characteristics of small-scale, decentralized energy
 

systems. They are very isolated, they're not part of the nation­

al grid system, they're unique in many ways, technology is a
 

little flaky in some areas, and the established criteria are
 

based on single generating systems so there's a disparity. How
 

can we, if we're going to bring some of these systems to fruition,
 

deal with that? Another issues was, as has been mentioned, the
 

project vs. the program approach. The way I like to understand
 

it, it's kind of like selling Volkswagens, you've got to sell a
 

lot of them to make any money. In a sense it's the program
 

approach to developing not just one single generating site but
 

maybe 10, 20, 100, or 150 sites, to become significant in a pro­

gram. The soft vs. hard kind of financing is public vs. private.
 

They sometimes tend to divide along those lines. The criteria
 

are different; there is potential in this area in both cases.
 

Another issue was the potential for change in approaches
 

to financial analysis, systems and accounts, economic analysis 
-

particularly in the area of social benefits. Qualifying social
 

benefits has always been a problem and continues to be a problem.
 

It's not a problem in some cases, but it is in others.
 

Rigidity of criteria - this is sometimes an institutional
 

problem; for example, if a bank has a set of criteria and they're
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very rigid and fixed and pretty much follow step-by-step ­

sometimes in funding for renewable energy projects or alterna­

tive energy projects, there is a little flexibility because
 

the criteria don't exactly address mini-hydro or renewable
 

energy and you have a little room to play with. As soon as
 

the bank develops a whole set of criteria for a renewable
 

energy program or a small-scale energy project, then you're
 

forced sometimes into a rigid set of criteria with no flexi­

bility. I think that's a problem.
 

The influence of financial institutions can be substantial
 

so their criteria are often critical. In the area of manufac­

turing, for example, local vs. import, there are viable cases
 

of both that I've observed in the short time I've been knocking
 

around the various continents. Integrated programs again is an
 

important area in terms of offsetting costs, particularly inte­

grating mini-hydro projects with substantial civil works, heavy
 

program of irrigation, water supply, and so on.
 

The influence of the scale of the technology is important
 

because we're talking about the larqe end of the scale of small
 

hydrc, say around one megawatt or maybe slightly over that.
 

Maybe we're talking about systems that are tied into the national
 

grid but we're talking about really tiny, 10K or 50K, or even
 

smaller than that. 
We're not talking about tying something like
 

that into the national grid - it's a very isolated generation
 

and consumption scheme. 
Or does the scale of technology have
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anything to do with financing or vice-versa? Is there any
 

influence on the scale of what is developed?
 

The timing of this workshop (those are some of the issues 

that are kicking around in my head) today, I think, is probably 

good because we are at a stage in our program now at which we 

are confronted with questions about how do we get equipment, how 

can we get our programs financed and funded. And we have to say, 

well, gee, I think there's the World Bank and I think there's 

maybe some commercial banks, financing for manufacturing - there's 

a substantial interest in developing countries in developing 

manufacturing capabilities or in other things, but financing ­

what are the possibilities, what are the alternatives? The tim­

ing of this is also rather gratuitous for us because of some 

other special studies that came out of the Quito workshop. There 

are also ongoing ones, they tend to overlap a little bit. One 

of them is addressing some of the problems with management sys­

tems. How are some of these isolated rural energy systems managed? 

What are some possible management schemes? Which will work and 

which will not work? Maybe it's a local organization, maybe 

it's a local coop, or maybe it's some other institution that's 

already in place or maybe there's a need to develop something 

new. Or maybe the possibility is for a regional subdivision of
 

the government to manage or maybe it should be a strong, national,
 

centralized management scheme. There's an influence of finan­

cial institutions on how these programs will be managed, so
 

there's a connection there.
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There's another special study we have underway that's
 

looking at how might we develop evaluation criteria for these
 

small hydro systems? What do we want to look at five or ten
 

years from now in order to evaluate how effective they've been?
 

Effective financially, effective socially, effective from a
 

technological standpoint, what do we look at in order to make
 

that judgement? We don't really know, there's no good, consis­

tent way of doing it, there's lots of ideas. There's no con­

sistent way of doing this.
 

This particular set of criteria could also be used obvious­

ly as a planning tool as well. 
There's overlap obviously with
 

what we're speaking of today. In that case, I think the tim­

ing is good with respect to other studies we have ongoing. I
 

think the timing is also good in terms of recent developments,
 

certainly administrative budget cuts will eventually work their
 

way down to providing foreign assistance, financial assistance.
 

Certainly private initiatives are underway to compensate for
 

those, and I think the private sector will be challenged quite a
 

bit in the years to come, particularly in terms of international
 

activities. Such things as the Stevenson bill may or may not be
 

alive today (I'd be interested in knowing that).
 

So the objectives,as they have already been articulated,
 

are basically to develop a product out of this meeting and of
 

a special study on finance. It would be useful to A.I.D. missions,
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it would also be useful to developing countries' governments
 

in terms of alternative sources of financing, in terms of
 

where to go to get financing, what are the limitations, what
 

are the possibilities. We'd also like to identify and clarify
 

some of the issues that we're already articulated. I think
 

we'll do that. And, as Herb mentioned, I think it's very im­

portant also to develop some recommendations. If there are
 

changes that need to be felt, we'd like to hear some of those
 

recommendations. So it's a mix of things we'd like to have
 

come out today, but basically we have a good group and again,
 

thank you for coming.
 

Herb Wegner. Next on our agenda we have a statement of
 

requirements for financing small, decentralized hydroelectric
 

projects. My associate, Jorge Asin, and Bard Jackson of N.R.E.C.A.
 

will speak on this topic. Jorge.
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Jorge Asin. At the request of David Zoellner sometime ago,
 

I started looking at the requirements for financing small hydro­

electric projects. In order to do that, I started by taking a 

good look at the situation of small hydroelectric systems. it 

was very pleasant for me to find out that small hydroelectric 

systems seem to ba tremendously accepted in less developed nations. 

Of all the alternative sources of energy, there seems to be al­

most a consensus that small hydro and biomass technologies are 

some things that most of the people that I talked to would in­

dicate are their main choices in terms of energy for decentral­

ized areas, decentralized systems for rural areas basically.
 

In looking at the flow of a process to develop hydroelectric
 

systems in rural areas of the L.D.C.s, I found several barriers.
 

One of them was that there is a lack of structural flow of com­

munications between potential end-users of hydroelectric energy
 

and funding mechanisms. In other words, people in rural areas
 

that d,3 not exist within the mainstream of the economy of a 

nation have very little access to knowing about the technologies. 

And then the lack of organizational initiative at the rural 

population level to pr~mote the appropriate development tools
 

and management of hydroel'.ctric systems obviously will be a
 

problem, and it's a problem, I think, that deserves quite a bit 

of attention. There's a lack of knowledge and to some extent,
 

skill, on the part of development schemes to identify key local
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institutions which could motivate those rural populations to
 

participate in development programs.
 

And in another element that seems to be a problem is that 

there isn't a clear understanding about the impact resulting
 

from the use of these technologies, small hydro, which we're
 

talking about among others, in the development process. In
 

other words, what can we really expect out of the use of these
 

technologies? How can we find the adequate linkages? I'm
 

pretty much used to thinking in terms of integrated development;
 

therefore, whenever I see a technology I try to see what it's
 

connected to, what would it do, not to see the technology as an 

end at all, but as a means, and thezefore a great deal of my 

interest in looking at all this has been to try to connect the 

technology to the possibility of some kind of production at the
 

other end of things, not just electricity itself to provide
 

light, but how can it really be connected and how can people be
 

motivated to use that energy for production purposes. 

In most cases, I found no answer to that type of question. 

We get the system, we can give some electricity to a school, to 

a specific project, but how far can we go into planning what
 

type of an impact it will have in what I really think develop­

ment is all about, which is the increase of pr iuction and the
 

increment in productivity levels.
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In discussing the requirements to finance hydroelectric
 

projects recently in Latin America, I found out that another
 

tremendous barrier is the lack of basic information, historical
 

data on the flow of water, for instance. In discussing this 

issue with several people in international organizations, I was
 
told it would be very interesting if it would be possible to
 

start not looking simply at one project, and I think this has
 

been touched on before by David here, the idea of not trying
 

to look at one project directly but trying to look at the re­

sources available in a region. The resources in a global way
 

in a pro'gram type of a way that would make the analysis or deter­
mination of sites less costly. 
Once prime sites have been deter­

mined to really have a good potential, then, of course, go into
 

making much more careful in-site analysis for the possible develop­

ment of a project. 
What I see here is that it would be like work­

ing from the base cf a triangle to the apex of a triangle and hav­

ing the apex being really the approval of the system in one
 

specific site. But that specific site should then become the
 

apex of a development project, of an integrated development pro­

ject, that should tend to, as I said before, create some kind of
 

production. Probably one of the areas 
that we can speculate at
 

this stage should benefit by this type of idea would be the 

production and the benefits of agriculture. In looking at dif­
ferent countries in Latin America, it's very easy to see the
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tremendous problem that exists and that would probably increase 

in terms of agricultural production, in terms of food production.
 

Probably energy, if it is within the development and context of 

an integrated rural development project, should be geared towards
 

the increase in production of some kind and at the same time, of
 

course, if there's already a factory or system of production,
 

probably there can be an increase in the level of productivity.
 

Another barrier that I have found for the development of
 

small hydro is that there are two ways of looking at the beginning
 

of the development of this kind of system. One would be depending
 

on the support that a project or a program can have on the part
 

of the local (the national, normally) electric company. Probably,
 

it is very interesting to have the electric company as the system
 

that backs up the development of small hydroelectric projects
 

because of the fact that there's quite a bit of experience in
 

this type of technology, not in small hydro, but they have exper­

ience in the larger hydro systems and therefore they can adapt 

that knowledge to smaller systems. 

However, it is rather clear that the heart of the organiza­

tion is not in the development of the small systems and there is
 

a conflict - a serious conflict - so an important element has to
 

be to think about how to get the small hydro projects and pro­

grams graduated from institutions of that type to some type of
 

an institution that becomes much more functional, that is much
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more interested in developing small hydro and making it operate.
 

I think that the kind of people, also, dealing with this type
 

of problem, should be people who are not used to the concept
 

of the large hydroelectric system which is an institution by it­
self that thinks in terms of the small components that go toward
 

the production of energy, but on the contrary, they should be
 

people who think in terms of the integrated development concepts.
 

I found out that due to the basic changes in criteria, the
 

attempt there is today in looking at small hydro, I should not
 

say there's new criteria but there seems to be criteria which
 

are evolving today, we are pretty much in the middle of the sit­

uation.
 

Instead of trying to finance one project, some international
 

organizations have attempted to look at several projects at once
 

and develop them as a program. I think that probably is the
 

trend that will continue to develop. However, there seems not
 

to be consensus on what that means, and I think that should be
 

one of the central points of the meeting today. The fact that
 

some sites might not be necessarily economically feasible when
 

looked at individually, yet they might be feasible or close to
 

it as components of a program for development. This is something
 

I dealt with in Latin America recently and it was sort of a dif­

ficult situation to look at because there seemed to be an impasse.
 

People who had developed the total concept are not finding funding
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'easy in that type of situation because some of the sites were
 

not necessarily feasible from an economic perspective. Yet,
 

looked at from the point of view of a program, they would get
 

pretty close, of course, to being economically feasible.
 

Another element of criteria that has to be dealt with is,
 

is it necessary in all cases to look at small hydro projects,
 

or, for that matter, probably to alternative sources of energy 

projects, in terms of its cost benefit compared with other sys­

tems, or is it necessary to look at it in terms of the derived
 

benefits that will come from the development of the systems.
 

And here again, we're talking about the increase in production,
 

the possibility of having energy as one of the incentives. If
 

we think about the schedule of incentives to retain populations
 

in agricultural sectors of a nation or of an area which probably
 

definitely constitutes an element of great importance, which we
 

said before leads to an increase in the level of production of
 

foodstuffs.
 

The last point I would like to touch on is the fact that a
 

recent case I also saw in Latin America seems to have developed
 

in a very interesting way because the organizers of the project
 

went about getting groups of people in a village where they were
 

going to install a system to make the population of the entire
 

town, practically, to participate in the decisionmaking process
 

to accept the establishment of a system. I am not totally sure
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whether they participated in the funding of it but at least
 

they participated very actively in the organization of installa­

tion of the system. I think that that kind of institution,
 

going to the grass rcots level, might be tremendously useful
 

and I think that the organization of these kinds of institutions
 

can mean an element of funding that probably can be matched with
 

international lending organizations for the rest of the funds
 

needed to develop these kinds of projects.
 

Let me make one more comment. It is that it seems to be
 

rather clear that there are going to be different roles for
 

different types of financial institutions within the development
 

of small hydro projects.
 

One thing that I find important, and it is a conflict at
 

times, is the establishment and definition of what small hydro­

electric systems are. What are the systems that we are thinking
 

about in terms of rural development, what are the sizes of them?
 

Probably the very small bystems will not be something that will
 

be contemplated by development schemes. If somebody has a tre­

mendously small system, probably it will be privately owned, it
 

will not be something that the world development community will
 

be involved with. I would like to try to get to some kind of
 

definition of that situation.
 

That's all. Thank you.
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Bard Jackson. In our work with small hydroelectric sys­

tems worldwide, we see a vast number of potential sites, that
 

is, sites that have sufficient flow and head and nearby elec­

trical motors. r Over 1100 towns and villages have been identified 

that could be powered by small hydro units to serve over two
 

million world people now not getting electric power. We also
 

work with several turbine manufacturers, some of whom have rec­

ently gone abread, they're all out looking for customers. No­

body seems to argue that small hydro is a needed and appropriate
 

technology. The problem is getting the financing for the towns
 

and villages and the manufacturers.
 

Projects which incorporate rural elctrification have trad­

itionally needed some sort of central government subsidy. It's
 

not because projects are uneconomical, it's because one has to
 

consider more than just the revenue generated by the electric
 

system and consider the benefits of rural electrification. Hence,
 

we need to look at more criteria than just the revenue generated
 

and the ability to pay back a loan. 
 So there needs to be another
 

party mixed in with the towns and the manufacturers. This third
 

party will have its own set of criteria. It can be some assis­

tance program like the A.I.D. whose criteria is providing assis­

tance for the poor. Other criteria could be displacing oil­

fired generation for countries going broke paying their oil
 

bills or it could be an area where you have identified produc­

tive uses or criteria for improving quality of rural life or
 

stemming urban migratic..:
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The other parties we identified need to be expanded. Some
 

suggestions for these other parties might be small industries,
 

that is, joint projects with small industries where industry
 

can provide some of the capital and guarantee fixed revenue.
 

Also using volunteers, labor and material, from the local towns
 

and communities such that the revenues 
generated can just pay
 

back the loans for equipment. And also integrated rural develop­

ment projects such as irrigation and water supply. At N.R.E.C.A.
 

we are concerned with supplying the electrical needs in the rural
 

areas of the world. We welcome your thoughts and comments on
 

how to go about that given the structurq of international finance
 

and the attractiveness of small hydro.
 

Herb Wegner. 
Thank you, Bard. Our next agenda item calls
 

for participation by Mr. Ponomariov and unfortunately, I do not
 

believe he is with us. 
 He may be in another meeting somewhere...
 

So we'll zip on over to the items on the beginning of the back
 

page here, "Suggested Criteria for Financing Small-Scale Hydro­

electric Projects." For the IBRD perspective, we'll call on
 

Mr. Fish and Mr. Moore.
 

28
 



James Fish. I'm from the World Bank. Ted Moore wasn't
 

able to be here today, but I hope that I'll be able to answer
 

any questions to carry our end of the proceedings. The intro­

ductory material here has pretty clearly identified most of the
 

issues that we are dealing with and are concerned with in small
 

scale hydro. From the Bank's point of view, we l.ok at small
 

scale hydrc simply as another alternative of nuclear power or
 

coal or about anything else. It is simply another way to gen­

erate electricity; therefore, the tendency to mix up the develop­

ment aspects of electric power with the mechanisms is, I think, 

a dangerous trend, and we have to be very careful about how we
 

look at this.
 

The Bank produced a policy paper on rural electrification
 

about five years ago which had rural electrification as a good
 

thing that there were mechanisms and methodologies for economic
 

justification, and that the most important point was that eco­

nomic justification be considered in a long-term. We have to
 

look at a twenty-year perspective and sometimes even longer.
 

The Bank is willing to finance rural electrification provided
 

that the long-term perspective does show a reasonable economic
 

return, and that as a corollary you can make a satisfactory
 

financial program to support the project during the development
 

period.
 

29
 



So the criteria for pretty explicit. First, for rural
 

electrification, the question is: 
 how do you supply it,
 
whether it's going to requirs energy. As I said, in our view,
 

small scale hydro is simply another alternative. I think we
 
have to be realistic and have to recognize that we're dealing
 

with a highly capital intensive, very expensive, upfront
 

management absorbing technology. It's not alternative energy
 

in that sense; it's not second stage; it's not alternative
 

technology; it's very much a high technology mechanism; there­

fore, the rural development approach that is often taken may
 
be misplaced. 
We might be deluding ourselves. I hate to take
 

this approach, but I'm afraid it's a realistic one.
 

Therefore, the Bank, when looking at hydro or any other
 

means of generation has two criteria: 
 first is that the under­

taking itself be demonstrated as being worthwhile. 
Now in the
 
case of the existing power system, the market forecast is taken
 

as justification that the undertaking is worthwhile. 
There's
 

a market, you've got revenue flow; therefore, the only question
 

is how do you supply it, not whether you supply it. The second
 

question is: is the technology being proposed in this project
 

least cost, is it the best way to do it? 
Now I go back to my
 
statement that small scale hydro is highly capital intensive
 

and not clearly better, for example, than diesel generation.
 

In many cases, it's very difficult to make this determination.
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Partly for this reason, we feel the initial thrust or major
 

program of small scale hydro probably will rest on fuel replace­

ment in the existing systems. So the first place we ought to
 

be looking for a small scale hydro project is as a supplement
 

to or an addition to existing isolated systems. For instance,
 

in Ghana, there are about 150 isolated diesel-based generating
 

systems and there appear to be reasonably good prospects for
 

fuel replacement in those systems. As another advantage assoc­

iated with the technology hydro, it means you can divorce your­

self from the seasonal problems of rainfall and watar availabil­

ity that you usually have and still have a pretty good justifi­

cation for the project. You don't need full capacity, all you
 

need is energy and small scale hydro in general is a pretty good
 

energy source. Most of the Chinese experience, I understand,
 

is primarily as an energy producer rather than as a capacity­

activated system supplier, but if anyone is more familiar with
 

that particular situation, I'd certainly like to talk to him
 

or hear from him.
 

As far -s financing mechanisms go, the Bank has a number
 

of ways we can deal with this. We have project preparation money.
 

Over the next five years, we'll probably do maybe 125r150 power
 

projects, and it would be possible to have a small scale hydro
 

complement to any place. We're going to do about the same num­

ber, maybe more, of rural development projects, and a small
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scale hydro complement will even fit into there. 
So the
 

mechanisms exist, there's no problem, however, we really want
 

an impact on the energy situation. I think we have to do a
 

project as programs of small scale hydro. After all, we're
 

looking at a dozen sites in Thailand, several in Malaysia.
 

These are demonstration scale projects, and they're interesting
 

but they really don't address the problem. They don't really
 

solve the energy crisis or do anything towards rural develop­

ment. We've got to figure out some way over the next ten years
 

to have the major portion of the 7,000 sites in Indonesia, for
 

example, and in order to do that, we have to very much move to­
wards macro-capability studies approach that have been mentioned
 

earlier. 
I think this is essential. We've got to get away from
 

site-by-site basis for development.
 

From that point of view, if we're talking about single
 

projects, focused on small scale hydro, we would very much like
 

to 
see the upfront money, the feasibility studies, devoted to a
 

resource assessment and analysis of a typical site or prospect
 

classifications which should probably be able to be developed on
 

a computer or standard types of projects that suit the terrain,
 

suit the nature of the demand and rainfall, hydrologic matters
 

and anything else.
 

And from that do an economic calculation which would be
 

sufficient to justify a program. 
The actual site investigation
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work for the bulk of the program will then be undertaken as
 

part of the project itself rather than as part of the upfront
 

feasibility study. It seems to me that this is the only way
 

we're going to be able to accelerate small scale hydro develop­

ment, again assuming it's feasible and all these other caveats.
 

The other advantage to this sort of approach, especially if
 

you're dealing with existing systems, is that you've got to
 

mark the initial day of this program and quite easily be simply
 

supplementing systems and move from there into an expansion of
 

what is basically a rural electrification program.
 

I think that is is becoming clear that there are many pre­

classifications of sites, projects, that we're dealing with. 
The
 

first is what is called in the U.S. small scale hydro, and this
 

may go up to 5 MW or I don't know what the definition is now.
 

It was 25, I think now they're talking about 50 MW as a cutoff
 

point for DOE programs. Clearly, given the financing required,
 

it would be possible to develop a small scale hydro project con­

sisting of two or three such sites. 
 You've got a reasonable size
 

of project, $10 million or something like that to support. This
 

is really not small scale hydro in the sense of having to take
 

a program approach.
 

The second general classification, and where I feel most of
 

the effort should be placed, is the 100-300-500 KW range of
 

plant capacity. Primarily, it would be fuel replacement, pri­

marily associated with the existing systems, possibly extended
 

into new areas as the experience develops, but amenable to treatment
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through a program approach. And this is where I think we can
 

put most of our money and can talk about a project consisting
 

of 100 sub-projects, requiring, say $40 million, something like
 

this. A reasonably-sized project as far as the Bank is concerned
 

gives you enough clout with the government, you can worry about
 

setting up a program, you can create an organization to provide
 

the technical background if necessary, and if it's a big enough
 

thing it becomes an undertaking in its own right.
 

The third general classification are the individual entrepre­

neur-tupe projects where units would be designed to supply an
 

individual load, arm a mill, whatever, and that takes a completely
 

different kind of approach, because you don't need a system or­

ganization, you don't need a power company, you don't have to
 

collect bills, you don't have to go through all the mechanics
 

of customer service and this sort of thing, which is a very im­

portant part, but a very difficult part of any rural electrifica­

tion scheme.
 

Financing for that kind of project would h&ve to be pr6tty 

much through an agricultural credit type of operation with tech­

nical assistance provided from some central organization with 

individual loans to individual users through agricultural credit 

arrangements. I think, again, it would be a quite positive 

approach, and could very well arise from feasibility study on
 

a macro-regional basis, where we can identify how much of it
 

is in relatively large projects which would justify individual
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treatment, how much of your resource base is in medium-scale
 

projects that have a good role to play but still have to be
 

part of systems, and how much of the resource bLse could be
 

installed by individual mill owners, farmers or other rather
 

personal user. Then it would have to be treated, for instance,
 

as an irrigation project, and there are ways to find possible
 

ways to get loans.
 

Since the technology is highly cost intensive, it seems
 

that a principal criteria would be to involve local people.
 

You've got to have someone on the individual-type level who is
 

not necessarily government connected to an organization who
 

essentially would take a small sub-project under his wing and
 

see that it gets executed. It could be anyone with an under­

standing of what the mechanism is and how it should be approached.
 

Again, if you have an existing system, then it helps because
 

then you have usually a local resident or plant operator or
 

someone like that who can serve this function. But, grass roots
 

participation seems to be essential to really make a dent in
 

the energy problems of developing countries.
 

I learned just a couple of days ago of an isolated project
 

in Haiti that was done by a Canadian consulting engineer. Thit.
 

was one in which they did the design, graphics, local specs,
 

procured equipment, and the construction was done by a monastery
 

that runs a school in Haiti. This was done locally with practically
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all volunteer labor, as far as the civil works went; it was
 

a high head, impulse deal, 500 KW, but even with all these in­

puts, the cost was still about $1500 per KW. It isn't cheap,
 

especially if you're talking about supplying lighting demands
 

with 20 percent load factor. It gets to be very expensive.
 

In this case, they had to develop a reservoir, and it is, I
 

think, indicative of the scale of costs we're inevitably going
 

to be faced with, and that's still one of our biggest problems.
 

The Bank's prepared to help in this, small scale hydro, like all
 

renewable technologies, is a sexy undertaking. I'm sure that
 

our Board isn't going to be unduly critical of the economic
 

analysis supplied to such projects, especially if we're talking
 

about demonstration scale. I think we can handle it within the 

scope of our existing methodologies for economic analysis. But 

the fact remains, we need financing, we need subsidization, we've 

got to have a strong creative local participation. 

The foreign exchange for 40 percent or so of the project is
 

the easiest part, no problems, that's forthcoming. All you do
 

is pick up the phone and say: hey, we've got half a dozen small
 

scale hydro projects in Peru or somewhere else, and I'll prac­

tically guarantee you that within the next eighteen months we'll
 

fund the project. Provided we've got the feasibility studies,
 

provided we have enough information to show reasonable economic
 

justification and on something that doesn't depend 100 percent on
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financing or subsidization from government or outside sources. 

There has to be some degree of local participation either in 

a cooperative sense or through an existing system of if you 

have a market demana paid for. 

I guess that's about all I have to say. The Bank wants to 

help in this. I brought along a few copies of a recent staff 

working paper on renewable energy resources which has a few para­

graphs devoted to small scale hydro which more or less repeats
 

this. You have to recognize it as a capital intensive technology
 

There's undoubtedly a role for it but we're not adopting this
 

tecause many other people are in the scale at which these pro­

jects can be developed. That doesn't mean we're not willing to
 

try and that we're not interested in helping.
 

Herb Weagner. Thank you very much, Jim, that was right on
 

target. I think that indicates the welcome flexibility and in­

sight. ..
 

Next on our agenda is the presentation of small scale hydro­

electric projects as components of regional planning. Before we
 

get into that, I'd like to do one thing that I should have done 

and did not do this morning. That is, realizing that not every­

one here knows everyone else, if we would go around the table, 

very quickly, and introduce ourselves,and tell us a little bit
 

about who you represent, and that may help out. Jim, may we
 

start?
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James Ladd. 
I'm known as a free-lance consultant. I've
 

been working in Washington for the last 9 years. I've done
 

work for the OAS, IFC, World Bank. My activities also represent
 

the enginering firm of our family in Rio de Janeiro in Brazil.
 

Carl Duisberg. 
 I am from A.I.D. in the Latin American
 

Bureau as the Energy Officer.
 

Jim Ballard. I'm an attorney, specializing in energy
 

matters for the last five years or so. 
 I'm now at the bottom
 

end of the learning curve in small scale hydro.
 

Douglas Blair. 
 I'm from Chase Manhattan Bank. I don't
 

represent any of their views today, but I work in our trade
 

banking group, which tries to promote financing for trade around
 

the world. At Bard's and Jorge's request, _ came to see if I
 

could offer some commercial, profit-oriented business ideas on
 

how you finance these things.
 

James Fish. 
I am a power adviser in the Energy Department
 

of the World Bank, which is sort of an oversight function trying
 

to, I won't say coordinate, or keep track of, what is being done
 

by our seven regional power divisions which do the actual opera­

tions.
 

Powel Brown. I'm with Rural Development Systems, an engi­

neer working with energy here in Washington.
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Robert Ichord. I'm with the Asia Bureau of A.I.D., Energy
 

Advisor, also looking after forestry and environmental problems.
 

Paul Park. I work here at the N.R.E.C.A. in the small de­

centralized hydropower program.
 

Larry Koppelman. I'm a fried of the international program
 

division.
 

Bard Jackson. I'm the principal engineer with the Small
 

Hydro Program at the N.R.E.C.A.
 

Art HeyMn. I work on energy issues for the program of 

regional development for the Organization of American States 

and am also your next speaker. 

George Self. I'm with A.I.D. and the energy advisor for
 

the Near East Bureau.
 

Jack Fritz. I'm with the Office of Energy at A.I.D. looking
 

basically at small hydro power projects.
 

Bob MacAlister. I'm with the Africa Bureau of A.I.D. in
 

a division that reviews energy projects. 

Jorge Asin. I'm with Rural Development Systems, and at
 

the request of David, I put this workshop together.
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David Zoellner. I'm with N.R.E.C.A. managing the small
 

decentralized hydropower program.
 

Herb Wegner. At various times I was with credit unions in
 
Latin America, also here in the U.S., 
been on Peace Corps staff,
 
been on A.I.D. staff. Currently, Jorge and I are working to­

gether at Rural Development Systems, and I'm also associated with
 
an electronic funds transfer organization in Illinois, a computer
 

company in Boston.
 

Alright, Art, may we call you up for the "Small Scale
 
Hydroelectric Projects as Components of Regional Planning."
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Art Hevman. Well, I'd like to say to begin with that since
 

everything is going so well, I'll do my best to screw it up.
 

The topic I'll talk about is only remotely related to the
 

one assigned to me. One introductory remark - I'd like to agree
 

with Mr. Fish's observation that the least difficult issue that
 

we have to deal with is that the issue of international financing
 

and technological issues clearly are issues that have been alluded
 

to by a number of the speakeis are going to be a good deal more
 

difficult to handle.
 

I'd like to both expand and narrow the discussion. I
 

would like to look a little bit at some of Jorge Asin's concepts
 

concerning integrated rural development and the relationship of
 

some other energy technology to mini-hydro and I'd like to narrow
 

a little bit by looking at an individual case study in Brazil,
 

and I have the results to do so.
 

One other issue. I'd like us to concider for a moment what
 

I think is a generally accepted kind of operating hypothesis ­

that there are two kinds of energy activity: the large scale
 

commercial/industrial, economically intensive kind of thing which
 

we look at if you will, "as an economic kind of activity." Then,
 

the small scale, dispersed kind of energy or non-conventional
 

which we tend to think of as more social welfare or concerned
 

with getting energy into rural areas where people do not now
 

have access to energy.
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It has to pay somehow, but that's not the most important
 

aspect of the thing. These presunbly are dichotomous means
 

of the energy situation. What I would like to propose is that
 

they're not really dichotomous at all, that they're hopelessly
 

intertwined, that they're completely dependent on one another.
 

And that one must view the energy problem that we face as in
 

integral thing, as either of two aspects of the same problem.
 

Let me tell you just for the moment a little bit about a
 

study we've been making in the Araguaia-Tocantins Basin in Brazil.
 

These are two tributaries of the Amazon.
 

Together, they have a basin area of about 1 millici square
 

kilometers about half of it the size of Texas or a little bit larger
 

than Montana, Idaho, and Wyoming together. It's a big chunk of
 

territory. I want to ta!k about it because it may have some
 

unique aspects. I think it begins to focus on the magnitude of
 

the problem we all face as was mentioned earlier, the 7,000 mini­

hydro sites in Indonesia. I think we have to be thinking in
 

those terms. The reason that I want to talk about it, is that
 

is does give us some concept of this magnitude.
 

This place is not as empty as one might expect. There's
 

d population of one million people and a population growth rate
 

of 7 percent a year, it doubles every ten years. The population
 

tends to be very concentrated in semi-urban settlements, surpris­

ingly not very much dispersed rural population as you might ex­

pect in a rapidly growing area like this.
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Enormous debt, astonishing resources, good soils - Class I,
 

I and III soils, of about 300,000 square kilometers, about the
 

size of Wyoming. Forest resources (we don't need to talk about
 

forest resources in the Amazon), very rich mineral resources,
 

water power resources. Thirty-five thousand megawatts in the
 

Araguaia-Tocantins and Gurupi adjacent basins.
 

When I talk about these megawatts, I'm talking about not
 

the theoretical amount of power that might be calculated by the
 

downflow of a river. We're talking about engineering studies of
 

economically viable dams that could capture this and will, over
 

the next, perhaps, 50 years. Dams that will be built, and there
 

are already pre-feasibility, feasibility studies that have been
 

completed.
 

Industry - very, very rapidly growing on the basis of the
 

Tucurui Dam which is almost completed. There is now growing one
 

of the very largest concentrations of aluminum manufacturing
 

plants anywhere in the world, at the mouth of the Amazon which
 

will be based on the power production from the 8,000 megawatt
 

installation.
 

We're dealing with tremendous potential here and then the
 

question becomes, how do we deal with this, or how does Brazil
 

deal with thks? Basically, we can look at two alternatives.
 

It can be an enclave of the Sao Paulo-Rio- economic
 

power base of the country. Those great cities with their econo­

mic resources can invest in the Amazon region, create an economic
 

enclave there which never becomes a viable economic entity by it­

self, but which in fact feeds a very powerful economic nuclei in
 

the south.
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Or Brazil can make the very tough decisions that it wants
 
to create a new, economically viable region in the Amazon area.
 

That could be a marvelous political decision, terribly difficult
 

to implement.
 

Well, Brazil says it opts for the latter, and that, of
 

course, then has tremendous implications for us in the energy
 

business. 
What do you do in order to create what would amount
 

to something like a new Chicago in the interior of Brazil? 
What
 
would you do to create a situation where you have a dense enough
 

population, where you have a viable agriculture, an industrial
 

base, all of which are interrelated with one another so that you
 

create some new operational entity there.
 

The first thing you have to do clearly is you have to bring
 

people and you have to bring small scale industry. Equally
 

clearly, enormous steel plants and enormous aluminum plants don't
 

create the kind of new region that we would like to see. 
 They
 

can easily be controlled f.:om the outside. 
The profits they
 

make can be taken out of the region. They don't build the region
 

itself.
 

In addition to those kinds of large scale things, one needs
 

dispersed things, one needs small scale things, one needs agri­

culture, one needs population. And this then by definition means
 

you need some kind of rural development which the first requisite
 

must be rural energy. 
And this, then, is the way we interpret
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our approach. How do we create a dispersed form of rural energy
 

that can be the basis for a new viable region in the interior
 

of Brazil? That's not a small problem. But we at the OAS are
 

looking at it that way and we are dealing with political forces
 

in Brazil which are clearly on the defense with regard to that
 

question, but basically they endorse this generalized approach.
 

Let's look then at the geography of this thing. We've got
 

Tucurui going up, there will be whole other series of dams which
 

will be going up in some sequence, and from these dams wil; be
 

running transmission lines, tremendous amounts of power but
 

carrying electricity at such high voltage rates it will be very
 

difficult to tap these lines very easily for local utilization.
 

The substations themselves cost so much that it doesn't pay to
 

put them up very frequently. So these things are running over­

head and down below guys are still rubbing stickA together.
 

We have to do something better than that. If you think
 

about it, the geography of it begins to look almost like a tic­

tac-toe game. You've got these large power lines running all
 

over the place and in between them cells which have no power at
 

all. 

And -r question then becomes: how do you produce power
 

from these little cells so that the cells will attract rural
 

population, they will attract small scale industry and your
 

power facility, your energy facility in the small cells must be
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designed so that they're expandable and eventually as the popula­

tion increases, they will be connected to the central grid, to
 
these othe_ systems throughout the area. This is generally the 

picture that we look at. 

When you look at it that way, then how do I know about pro­
ducing small energy sources for these cells? And I guess the 

first answer you have to come to, the first pair of answers,
 

is you use some kind of combination of sources that will address
 
itself to the energy demands of the cells. You don't get stuck
 

on a particular source or on a particular technology. You think
 
about that combination of sources, that combination of technology,
 

which will most effectively address the combination of demands
 

in a cell. And you immediately divorce the idea of getting stuck
 

on a particular technological campaign.
 

That's one thing to think about 
- that combination of
 

sources Lnd technology. And the other thing you have to think
 

about is what is going to be my institutional approach to this?
 

I've tried to give you some impression of the magnitude of this
 

problem.
 

We're dealing with literally hundreds of thousands of instal­

lations. 
How do you analyze what are the most appropriate instal­

lations to make? 
How do you finance the construction of these
 

installations? Most important, how do you organize the operation
 

and maintenance of all of these things?
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This institution focus, in my estimation, is going to be
 

probably the most difficult question to address. There's going
 

to have to be some degree of spontaneity here. There's going
 

to have to be some form of automatic defusion. When you build
 

your pilot plant, your demonstration plant, you demonstrate that
 

this thing works, what you really want to demonstrate is not only
 

that it works technologically or even economically. What you
 

want to provide is that it works so well that people will come
 

looking over your fence and say, "I'm going to have one of those
 

and build one in his backyard." Your demonstration plant has to
 

demonstrate that there is an automatic defusibility that will
 

work. That's a much more difficult kind of thing to prove than
 

economic or technical feasibility.
 

And the third problem is selling the government on any of
 

these propositions.
 

I started off by saying that if the government is dedicated
 

to creating a new, viable, effective region in Brazil, in the
 

Amazon region, I am really convinced that the government's con­

vinced of that. The step between that and saying that you have
 

to do all these things to produce local energy because that is
 

inherent in your own policy. The step between those two ideas
 

is a very large one, and how do you convince the authorities that
 

one must address there about the problems we're discussing is
 

very difficult.
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Let's go back and look at the technology of resource
 

combination. Clearly, the technologies most indicated are some
 

kind of mini-hydro, some kind of woodburning facilities. Wood
 

is an inexhaustible resource. Inexhaustible is 
an advisedly
 

used term because it would be no difficulty at all in maintain­

ing forest plantations here. The other technology which looks
 

to be exceedingly effective because it's being used so widely
 

in another state of Brazil, Santa Catarina, is biogas production.
 

There are lots and lots of other potential technologies
 

that one can play with. But I think it's reasonably realistic
 

to quickly come to the conclusion that the others are quite
 

remote possibilities, where all three of these are very serious
 

possibilities.
 

What do you do with these things? I went down there with
 

a set of hypotheses about how this question should be approached.
 

Hypothesis is a development expert's term for "I've got the
 

answer, I'm looking for the question." I did have some hypotheses
 

and the issue was the following: we should creat a team who, then,
 

will run around and analyze in each locality what are the combina­

tion energy demands that are not supplied, and then look at the
 

array of energy technologies that might address these demands
 

and design, first select, with the participation of the community,
 

that combination of projects most suitable for their needs and
 

then go through the series of steps necessary to bestow this
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combLination of projects at the local level. Personally, I
 

thought that was pretty brilliant. Then I went to Brazil and
 

found it wasn't very applicable at all. We also have hypotheses
 

on how financing could work. There are four states involved in
 

this large area and looked as though we could probably organize
 

some system whereby the governors of the states could get together
 

and establish a rotating fund to get upfront money for the fund
 

from some of the international lending agencies and using this
 

team approach, analyze problems and install facilities, pay for
 

the facilities with the rotating fund and have the community pay 

back into the fund and keep it on a rotating basis. That wouldn't 

work.
 

Then another thought was where's the closest interest to
 

these facilities, who arA tha people who are most immediately
 

involved. Certainly they would be the ones who would focus on
 

an institutional approach. As near as we can get down to it,
 

the municipal, the small county level areas, looked as though
 

they would be the ideal institutional focus for such a thing.
 

Theoretically that should be true. However, each of +he
 

municipals has so little technical capability. So little access
 

fo financing and the heads of the municipals have such great
 

political ambitions that their real interests are in the -large
 

projects. They couldn't care less about the kind of scales we're
 

talking about. This has been our experience.
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What we finally came down to in the end was, they've got
 

the answers there, why are you making such a fuss? 
 In each
 
state, for example, we found that there is 
an ongoing institu­

tion that directs itself to the mini-hydro facilities. These
 

are operational. 
These are creating small dams on a scattered
 
basis throughout the four states. 
 Those facilities could use
 

strengthening, some technical resources, some financial resources,
 

but basically they're viable operations.
 

The second thing that we found was that in Sao Paolo there
 
were growing a whole series of new private industries that were
 

dedicated to one single purpose 
- they were making their living
 

by converting oil-burning furnaces to woodburning furnaces, and
 

there isn't much wood left close to Sao Paolo so these guys were
 
importing wood but yet were a completely economically viable
 

proposition.
 

So it becomes very clear that if you create proper incen­
tives, if your legislation is suitable, it will be very simple 

for private industry to come in the Amazon area and build wood­

burning furnaces that will supply a large part of the local energy 

required. 

An-', finally, as I mentioned earlier in Santa Catarina, we 
found that the state discovered that it can install facilities
 

in a number (there are hundreds progranmed for the next few years). 

And they found that the bio-gas facilities function so effectively
 

that the state can finance them almost completely and repay the 
taxes by the equivalent in the increase in production of the
 

quotas that are stored over a period of about three years.
 



This looks like a very attractive kind of proposition. My ori­

ginal theoretical construct of looking at things in an across­

the-board way, try not to have technological campaigns for parti­

cular technology, but rather look at the combination of techno­

logies to fulfill a combination of needs probably isn't going to
 

work.
 

Probably what's going to work is that the individual techno­

logy will, in fact, be installed by a series of interrelated in­

stitutional devices, the mini-hydro within the government, within
 

an assisting government facility. The woodburning furnaces
 

through private industry and biogas probably as a new activity,
 

as an adjunct of the state departments of agriculture. These
 

three institutional devices will probably be a reasonable, effec­

tive approach to supplying rural energy needs in a way that one
 

would hope will fill demand, creating new, viable regions in the
 

Amazon.
 

Herb Wegner. Thank you very much, Art. It raises the
 

interesting question that we've all been looking at this from the
 

approach of the emphasis on a single technology. I think that's
 

a good question to bring up in our discussion session later.
 

I omitted a member of our group who probably offers the
 

greatest esthetic value, Vicki de la Reza, who is, I'm proud to
 

say, a member of our organization, and will be handling the logis­

tics here and the machinery.
 

Next, we have "Economic Analysis for Small Hydro" by Jim Ladd.
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James Ladd. First, I want to thank Jorge, Herb, Bard and
 

David for letting me make this presentation.
 

I handed out a paper which most of you probably have. Any­

one who does not, I have a few extra copies.
 

I will limit my comments now to a few, br±ef remarks on
 

the background, advantages and limitations of this financial 

planning model and a few comments on what's next, what alterna­

tive uses it might be used for, it might be put to, and some in­

dustry-specific suggestions.
 

First, as a background, I should say that this financial
 

planning model evolved from a project that I worked on with the 

World Bank in Brazil on low cost housing which was praised in
 

1978. The project was being managed by the Brazil National
 

Housing Bank, $26 billion-resource generator and manager. We
 

requested then the financial planning projections of the Bank
 

and its clients in the major cities in which we were operating,
 

and to this day, we haven't gotten satisfactory financial planning 

projections from Brazil. 
This led to a number of alternatives,
 

one was that we looked at FAST, which is a financial planning pro­

gram developed by the Bank's staff. Some of you are probably
 

familiar with this. 
 I'm sure Mr. Fish has seen it. He probably 

has one with a different name for the power industry. 

And the thought that perhaps something else should be done 

with new technology in mini or micro computers. 



I spent a few weeks last summer taking an intensive course
 

on computers at Wesleyan University taught by one of the more
 

remarkable people I've met in the computer industry, Russ
 

Walter, who publishes The Secret Guide for Computers, has pub­

lished it annually for ten years, and is a course instructor
 

there. His program has gone from 13 students to something
 

approaching 200 students this summer, as I understand. He's
 

taken over about one-fourth of the entire graduate liberal stud­

ies program at Wesleyan. It's a very remarkable experience,
 

which I would be happy to discuss with any of you afterwards.
 

And partial funding from the World Bank. The World Bank
 

thought this was perhaps a worthwhile endeavor and they did pro­

vide some financial support to develop on a micro computer a
 

financial planning model, the first samples of which I've given
 

to you in the form of these exhibits, A, B & C.
 

I can probably say that it's not easy to digest these in a
 

few minutes, it's taken quite a few hours to first translate
 

from a complex Fortran language back into ordinary English, some
 

of the commands that are indicated, then to format and develop
 

this model on a micro computer.
 

However, it's been done and it works, and I present this to
 

you. I would appreciate to hear later from you your comments
 

on its utility.
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The exhibits A, B and C are briefly: Exhibit A is a sam­

ple printout of the typical financial statements that any pro­

ject, any unit, requiring financing might be asked, would be
 

asked by the international lending organizations to develop.
 

Most of them can't do it. Hopefully with this tool they might
 

be able to do it and do it very quickly.
 

Income statements, balance sheets, and sources and applica­

tions based on a year or two or three of actual operating re­

sults projected into the future. 
Nothing very unusual about
 

that. Conceptually there're some problems, but they've been
 

solved many, many times.
 

If you look at Exhibit B, there are five pages which show
 

the same statements printed out, however, with data that has
 

been added to the electronic worksheet on which this has been
 

developed. 
In the right hand column you'll notice a number of
 

comments; which are the assumptions, which are the givens, what
 

are the key formulations, what are the ratios, how are they de­

fined? In this particular case, a half dozen additional sched­

ules. 
 Separate schedules which are integrated into the whole
 

for working capital, non cash, cash reconciliation, other assets
 

and payments, fixed assets, schedule and depreciation schedule,
 

a working project schedule. Other schedules could be developed,
 

and there is enough capacity for the system for elaborations of
 

other accounts.
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Then Exhibit C is very simply an alternative. Quite frankly,
 

it is 
a test run done on Saturday, it's the first alternative.
 

It may have taken approximately 40 working days to put together
 

the results of A and B. It took about 10 seconds to develop
 

Exhibit C.
 

There is a bug or two in it but I think I've discovered what
 

they are. You learn that there are short cuts you can't take
 

in computer logic. If you look on page C-4 you will see 
... I
 

think it's interesting to point this out. You might want to
 

look at...let's look at page C-2. The last line of C-2 says
 

Balance Sheet Error, this is a built-in check to see if we have
 

balanced our accounts and you will see that there is no error
 

in the first year, an error of $30,000, $60,000, $90,000 in the
 

second, third, and fourth year, etc. 
 If you look at C-4, you'll
 

see where this error is initiated.
 

The first schedule, non-cash working capital schedule,
 

shows in the prior year a negative $71,000 in non-cash working
 

capital. That's been brought forward, a negative times a nega­

tive makes a positive prior year balance of 71 in the second
 

column, the first column of the projection. That leads to the
 

result of the net change. 

However, you'll notice that the figure that has been brought 

forward in succeeding years is earl year $30,000 shy. Something's
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wrong with the jittle formulation that was input into the com­

puter. A very simple miIake. It's useful to have this error 

check for reconciliation purposes and this can be corrected
 

very quickly. There's one more error that involves plus rather
 

than a minus in one of the last columns, but that's also quite
 

simple and I'm confident it will be fully integrated when those
 

two errors are corrected.
 

What are the advantages and limitations of this system?
 

Let me comment briefly on t'. e limitations. I ran into seijous
 

formatting difficulties and memory limitations. This was developed
 

with 64 kilobits of ram. 
Visikalb is the essential software
 

tool on which this was developed. Visikalb and the operating
 

overheads of the computer systems limit the user ram to about
 

35K, 35,000 characters. Not a small amount of memory, but I
 

found in setting up the format I could quickly exhaust that if 

I wasn't very careful, and, in fact, did exhaust it and had to
 

go back and reformat. The way the system's now developed, I've
 

used about 33 K's. 
 I've got a couple of thousand characters of 

additional memory for elaboration of other schedules. I'm con­

fident by reformatting again, I could save another four or five 

thousand characters. I had hoped to print out or to reproduce
 

a copy of the entire electronic worksheet. I approached the
 

Xerox Corporation Reproduction Center on the cost of that and
 

it proved to be what I thought prohibitive. They wanted for 25
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and a half inch by 20 inch printout or printed table over $100
 

in full scale and something close to $70 in reduced scale. So
 

I went to the straight Xerox machine and printed it out more
 

economically.
 

It would be useful to see the formatting of the various col­

umns as 
they have been set up on the electronic worksheet. All
 

you see in the monitor in this system is forty columns, but you
 

can scroll anywhere throughout the system. You can go to any
 

coordinate very quickly, and once you develop a familiarity with
 

the program, it's extremely easy to use.
 

But one limitation that I want to mention was the memory
 

limitation. You have to format fairly closely.
 

There are operating hazards which anyone who's ever worked
 

with micro-computers is familiar with. Sometimes you get disk
 

input output error, you can't load disk properly, you must save
 

your program all the time. These are minor little problems that
 

can be very annoying. It's almost like a manic depressive activity.
 

You're so excited when something works and so depressed when some­

thing fails. And you just have to save your program all the time.
 

Finally, I think the most difficult thing I had, and thiz
 

was a temporary difficulty, was equipment access. I was work­

ing first last summer at Weslayan. I found some equipment at
 

GW which I could work on for a short while that is no longer
 

available. And finally, there is one system at ta Computer
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Activities Department of the World Bank to which I was given
 

reluctant access. 
 I was told t.it as an outside consultant
 

my prime time was 
lunch hour and aftez 6 pm. We finally worked
 

that out so I could finish the program over there, but it's been
 

very intermittent development process.
 

As a side note, I think it's interesting to remark that
 

this particular equipment is in very short supply right now.
 

The computer stores are backed up. 
 The Apple Computer Company,
 

as you perhaps know, raised $30 
million in the equities markets
 

in the last three or four months in their first public offering.
 

Here's a garage type company that has gone public, which sold
 

at the outrageous price of 100 times earnings when it first hit
 

the stock market. 
The Apple III system which has approximately
 

twice the capacity as the Apple II system still is not working
 

properly according to those whom I've talked to, including a
 

number of retail vendors. So equipment access is a problem, but
 

is a temporary problem.
 

Now for the advantages. I found the system extremely friendly. 

Anyone who has worked with Fortran or with maxi-computer equipment 

(the Burroughs IBM system at the World Bank), I think they'll have 

to agree that that system is less than friendly. The cost is 

extremely low. This system cost under $5,000 fully integrated
 

with printer disk drive, monitor, and the central processing unit.
 

The system is highly portable. With the printers that have come
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out in the last six months, particularly the Epsom, which has
 

brought printer prices crashing down by 50 percent or more in
 

the last year. High speed printers. Zverything about this sys­

tem is extremely portable. Any analyst can take this in the
 

field in a couple of carrying cases, very small, very compact.
 

That includes the monitors, the disk drive, the whole works.
 

Powerful, reliable. Apple users swear by the reliability
 

of the equipment. The major problem has been the disk drives
 

where the housing has become loose and there have been problems
 

of seating so that the disks are reproduced, stored, saved with
 

fidelity.
 

The system is extremely fast. Maxi-computers talk in terms
 

of metaseconds, they develop things. Micros work in terms of
 

microseconds. Considering other relative time measurements, a
 

few microseconds is not too much to expect a recalculation of
 

several thousand additions and subtractions all at once. It's
 

remarkable, really, how fast the system really is. And adaptable.
 

I think it's important to note that although this is a model of
 

a financial planning projection series, the equipment that we 

are referring to has been used successfully by engineers in
 

doing engineering analysis. Any formula you can write mathemati­

cally in 255 characters or less can be built into this program,
 

and called on when needed. Economists. Economic modeling. The
 

West Africa Division (Agriculture) at the World Bank has used
 

the Apple in its economic planning successfully. They've built
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in some forty systems of the Apple. There's only one now of the
 
several vendors which might be utilized. They built some 40
 
systems into their Nigerian agricultural development project.
 
These will be used in the field in small towns to observe and
 
record a data base of climate conditions, of crop cycles, crop
 
production, and recording productivity of the soil. 
This data
 
base will be accumulated in a central city,in Lagos. 
 The 40
 
outposts will provide to the central system, which will not be
 
a micro computer, it will be some kind of mini-computer, which
 
will then reproduce the data as 
a whole. But a very large data
 

base. 

So again, memory limitations are a problem there, but the 
point is for under $5,000 you get a completely integrated system
 
way out in the interior of a country. 

Cross tables can be developed very easily on this. Staff 
planning, planning of time. You have 20 people in your division. 
Where will they be at a given time. This sort of thing can be 
very effectively done with this personal computer. 
The major
 
skill you need to bring to one of these is typing and it's my 
observation that people who are comfortable at a typewriter learn 
much faster than people who are not. People who are not tend to be
 
stand-offish with the system and ask their secretazy to do it.
 
That defeats the whole purpose of the micro-computer, the personal
 

computer.
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What next? I think the key thing here is to focus on an
 

industry-by-industry basis and ask how difficult would it be to
 

develop for any given industry a financial planning model like
 

this and is it worthwhile? I happen to believe it is very worth­

while. I have some ideas about the time requirements needed for
 

t;his development. I expect that the next logical progression
 

will be that this plan which was developed emulating a transpor­

tation company model, will be adapted to housing finance banks,
 

on the one hand, and construction management companies, both of
 

which are critical to Brazil's low-cost housing industry.
 

There is no reason why the same plan cannot be adapted in a 

few days to the accounting plan of any specific industry, a 

utilities such as water and sewer or an electric power company.
 

That's my belief. I'd appreciate your comments afterwards,
 

after the lunch break, as to how this sort of thing might be 

used in the future.
 

Herb Wegner. What about the applicability of the TR-80. 

hear that compared to the Apple as another low cost system.
 

Mr. Ladd. I'll make one comment here. The real strength, 

the real genius of this system, I think, is in the Visikalb soft­

ware. I've talked to the guys that put the Visikalb together.
 

Their professor said it couldn't be done, he's no longer teach­

ing, and these guys have become millionaires in a couple of years.
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Last summer, the Apple II was the only one for which Visi­

kalb was available. 
 In the last six months, Visihalb is now
 

available on the Radio Shack, it's available on the Atari, which
 

is Warner Communications Company, and I've just seen that Hewlett-


Packard has paid them a presumed half a million dollars to develop
 

it for the HP-85 and 83. So, in six months, there are four sys­

tems of comparable ability which all have Visikalb, any .one 
of
 

which could be utilized for this purpose.
 

Herb Weqner. That's a very good introduction in the way a
 

number of us will be doing business in the future. It blows my
 

mind that Sony has come out with another device that fits in your
 

briefcase and has a small screen on it. 
 You can type up (it has
 

a pullout numeric keyboard) a draft report in the field, and it
 

has some of the flexibility you find in a larger word processing
 

unit in terms of editing capability. If you can get to a tele­

phone, you can buzz the data back to your office on a larger
 

machine with a printout. 
You can stay in the field forever, there
 

is no need anymore to ever come home. Beautiful. Another con­

tribution made by the data processing industry. But actually I 
can remember there was a time when all of tha figures at A.I.D. 
were held manually and the worst thing that could happen was dur­

ing the crunch to get the Congressional presentation out, someone
 

would come along with a low level figure change. That itself was
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not so ominous but because it would change 1800 different totals
 

and of course the gift of the data processing industry is that
 

all these things cascade down and all these changes are made
 

automatically.
 

The application of what Jim was talking about to the sys­

temization of the approach is going to have several benefits, I
 

think. First of all, it's going to eliminate a lot of scutwork
 

of the handling of figures, but it's also going to force the in­

troduction of orderly thinking in advance in the design and the
 

formulation that supports the planning process. 
What it's going
 

to require is an intensive examination of the criteria to be
 

applied and the flexibility of the criteria. Once the job is
 

done and the curves are developed, then I think we have a marve­

lous servant working for us and data can be manipulated and ag­

gregated with such an extraordinary rapidity that a great deal of
 

our work will be done.
 

Thank you, Jim. That's very stimulating. I hope during
 

the course of the day we can get back to the application of this
 

tool.
 

Next, we'd like to call on our friends from A.I.D. Let me
 

say that I watch A.I.D. these days with a great deal of interest.
 

The new A.I.D. Director, Peter McPherson, is an old-time friend.
 

I met him while-working with the credit union development program.
 

He was a Peace Corps Volunteer and I was working on a Special
 

Projects and Evaluation of the Peace Corps in those days. 
 I met
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him in Lima, Peru where Dan McClellan, who some of you will
 

remember as an early development hero in Latin America. Peter
 

is a very special person to me. He has hands-on experience
 

and maybe the first A.I.D. Administrator in my memory working
 

down with the folks who are really the end objectives of the
 

work of a great number of institutions. He is an attorney,
 

first and foremost an individual with enthusiasm and optimism
 

about what can be done. My hope is that circumstance, budget,
 

and the Administration will allow him to achieve only 1/10th
 

of the potential of his personality and his ideas. If that
 

occurs, we will have the best A.I.D. administration that any of
 

us will be able to remember. I'm really looking forward to what
 

happens.
 

Okay, I guess, in the order listed here, we'll call on
 

Carl Duisberg to talk to us about Latin America.
 

64
 



Carl Duisberg. Yes, I guess we're really going to get down
 

to just dealing with programs we've been talking about. A lot 

of the issues and questions surrounding the use of small hydro 

that touch rural and regional socio-economic development, but
 

we've been asked pretty much to talk about a few of the activi­

ties which the regional bureaus represent. And I don't know to
 

what extent we're being a little bit presumptuous in that both
 

the World Bank and the Inter-American Bank also have active pro­

grams in this area, but I have a lot of views and particular com­

ments on various issues and points that have been made this morn­

ing, but we've gone over them in so many different versions I
 

think it's best just to move right along for now.
 

So, I'll just say that in the Bureau for Latin America and
 

the Caribbean, small hydro is being considered in a good percen­

tage of the countries that we have active assistance programs.
 

To list the countries most actively from the top down: Peru,
 

Panama, Ecuador, Dominican Republic, and then via the Caribbean
 

development banks in which we have regional projects we've been
 

talking about. Small hydro in Dominica and Belize is going on 

right now. The most significant project in terms of money and 

potential impact is the one that has recently been formalized 

and signed off with Peru. Commitment involves $10 million, $9 

million in loans and $1 million in grants over the next few years 

to fund a large program for decentralized, mini-hydro generation 

65
 



systems. It's Electro-Peru, which is the large central power
 

utility, and they have an office within that for applied tech­

nology which is an actual implementing group.
 

In the development projects which N.R.E.C.A. has been much
 

closer to than several other groups, they've certainly had to
 

deal with questions of financing institutions, how the energy
 

can be used and paid for, and one of the products of the actual 

project will be the further design and definition of the metho­

dology for site selection and evaluation. In a few words, the
 

kinds of sites that will be salected will be those in the isolated
 

areas remote from grid connection possibilities where the poor
 

roads mean unreliable supplies of petroleum currently and depend­

ing on the kinds of assumptions you make in the economics, pre­

sumably that the discounted costs of the hydro facility would be 
less than diesel so that they really are economically cost effec­

tive. It's a little different approach than Jim Fish of the
 

World Bank is talking about the hard-nosed economic considera­

tions but in that we are looking in many cases at places where
 

this won't be supplementary energy but new energy. 
The fact is 

too that our loans are more concessionary, even though $9 million 

is loans, it's 25-year term, 10 years of that is grace, and it's 

two percent interest during the grace period and three percent 

thereafter. 

The loan finance studies for the equipment, construction of 

standardized small scale hydro installations from a range of 100 

KW to a Megawatt. The number will actually be determined during 
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the process, it depends on size and cost, it's between 28 and
 

35 units probably. A companion grant, which I think is maybe
 

even more interesting in part because it deals with the issues
 

that aren't the financial questions we're talking about as being
 

critical for the promotion of small hydro activity will address
 

a lot of the technical assistance and training needed to strengthen
 

both'Electro-Peru's ability to implement this kind of activity
 

and also involves the design. First a curriculum to train people
 

who will do a promotional program going into areas and communities
 

that will be receiving these units and teaching them about poten­

tial productive uses for the electricity because the provision
 

of electricity, particularly in areas where it hasn't been before,
 

doesn't automatically lead to utilization levels that would be
 

sufficient to begin to pay for it. I think this is very impor­

tant, and I think there's a lot to be learned there. What are
 

the productive applications vs. just the domestic uses in irriga­

tion, food processing, milling grain, etc. How can the electri­

city to be produced be taken advantage of to expand the range of
 

economic activities in these communities?
 

I think this is a critical thing which comes back to finan­

cing.Unless the productive uses are found for these new energy
 

sources that will pay for it in some sort of commercial applica­

tion, we're not going to be able to begin to talk about the harder
 

kinds of loans that we may be looking for in the private sector
 

in the future. The rest would best be left to the afternoon.
 

Herb Wener. Thank you, Carl. Next, Mr. Ichord.
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Robert Ichord. 
Thank you very much. In the Asia Bureau,
 

we have active A.I.D.-funded programs in Thailand, Indonesia,
 

the Philippines, Bangladesh, Sri Lanka, Nepal and possibly Pakis­

tan, and a small program in Burma.
 

I think that almost all the countries there with the possi­

ble exception of Bangladesh which is looking at their potential
 

are interested in hydro t~chnolo 7y and have developed over the
 

last few years at least some capacity in terms of the management
 

implementation, in some cases, the fabrication of systems.
 

I think the countries are looking at both the fuel substitu­

tion aspects that Mr. Fish mentioned, particularly Thailand and
 

the Philippines, the large importers that have a large number of
 

small generation units that are 
feeding mini-grids in rural areas
 

as well as the potential of micro-hydro and other systems to sup­

ply small amounts of energy for remote village applications.
 

The motivations for this interest, therefore, are many ­

political, economic, social in nature. 
So it's hard to general­

ize, I think, about this field and the applicability and the
 
types of technology that are applicable to all the Asian countries.
 

What I'd like to do is suggest some of the issues that we're
 

looking at in our programs. At the moment, we are focusing pri­

marily on Thailand, planning a program there that will look at
 

what is good so the optimal investment mix of mini-hydro and micro­

hydro technologies for the government. 
And some of the issues
 

that we're looking to in that essentially experimental type of
 

project is one sort of the whole issue of the role of mini-hydro
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in meeting rural energy needs. The whole issue of the demand
 

for electricity is one form of energy that is used in rural
 

areas to both meet basic energy needs as well as to meet produc­

tive uses in agriculture and rural industry.
 

Another issue that we're looking at is the is.'Ie of sort of 

what are some of these distributed energy options, what are the 

economic, social, environmental impacts and costs of those tech­

nologies? The third issue is sort of the issue of local manufac­

turers, for the potential of the manufacturing of these technologies 

that could not only provide ir9ortant employment and economic 

benefits domesticalll into the local aroas, but also reduce the
 

high costs of generation in terms of electric systems.
 

We're also looking at the issues of management and community
 

participation in mini-hydro projects and the whole issue of the
 

economic cost/benefits of the mini-hydro systems.
 

Two, I was recently in Thailand and I visited a hydro site
 

near Cfing-lai. I might just go briefly through some of the 

issues in relationship to that site and what's being done there
 

because I think it illustrates the kind of site specific problems
 

that we face.
 

The site was about 100 kilometers or so from Ching-lai up
 

in the hill country not too far from the Burmese border. The 

main income of the people in the area is growing poppies and the 

fields are hidden a couple of miles away from the village.
 

69
 



The village is quite isolated in a mountainous area.
 

They're building a new road that will open up the area from
 

Ching-lai to the westernmost province there by the Burmese
 

border.
 

It took twelve hours or something like that several years 

ago to get to the location, and now it takes about three hours
 

by this new road that they're building to open up markets and
 

to diversify economic activity up in that area, working to
 

develop alternative crops for income.
 

Also the area is an area of focus for the reforestation
 

program And the rural Thai Forestry Department is up there try­

ing to develop trees and speed the reforestation efforts there.
 

The hillside villages scattered throughout that area depend
 

primarily on wood and they move from place to place and cut down
 

the hillsides. There's tremendous erosion taking place in
 

these areas. There is a Nam Dang a village of about 700. There
 

is a stream that runs through the village and also there is a
 

rural Thai forestry Department regional headquarters there that
 

currently uses diesel and gasoline to run generators, also some
 

bottled gas.
 

There's no electricity there. The King of Thailand, who
 

lives in Ching-lai part of the year, is very interested in the
 

economic situation of the hill tribes, and he asked the Rural Thai
 

Forestry Department to develop a hydro project in this area. 
 The
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The Rural Thai Forestry Department in turn worked with the
 

National Energy Administration in terms of looking at the
 

site designing a mini-hydro system that would provide electricity
 

for the headquarters of the Forest Department as well as 
to pro­

vide initial electrification for this village. 

The NEA has been involved in rural electrification programs 

as you probably know and several of the engineers there have 

been very much interested in the whole area of mini-hydro and 

in working with some of the local machine shops up in the Ching­

lai area to fabricate turbines and things like that for some of 

these projects. 

So the idea was to try to do as much of the project as
 

possible from the local material. They did run into problems
 

though, in terms of the generators and governors that would be
 

required for the system, and so they had to rely on the external
 

sources for these components as well as the components for some 

of the control panels and that added significantly to the cost
 

of the overall system. They do make generators in Thailand but
 

they wanted, because this was an initial project, sort of a
 

showcase project, to be assured of the reliability of the system.
 

So there was a mix of local vs. imported, but for the most
 

part, the turbine, the pinstock, the transmission lines, power­

house, the control panel were all made in Thailand. As I men­

tioned, the Forestry Department was basically in charge of
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supervision of the project with technical assistance from the
 

National Energy Administration. The community was involved
 

in the construction of all civil works, about 50 
or so men and
 

women.
 

The economics depend a lot on the reliability of the system
 

and the load that's going to be there in the village. At the
 

moment, the full economics aren't in in terms of cost, but figures
 

that I was given while I was there indicate that for this 50 KW
 

unit works out to about $66,000, about $1,300 per kilowatt. I
 

think that includes all the civil works.
 

But the powerhouse is built so that they can increase the
 

capacity of the system at another 50 KW's unit, possibly a third,
 

in the future.
 

They anticipate that there should be 60 percent load factor
 

over the next few years. They do grow rice in that area so
 

there will be grinding activity for their rice, and sewing machines
 

and things like that.
 

The village itself, of course, with their revenue from opium,
 

has a pretty good income so they can afford some appliances. In
 

anticipation of electrification, they're already buying some ap­

pliances. This is maybe unique in that sense that there is this
 

isolated village that has a pretty good income level but it's...
 

Herb Wdegner. 
 Are you saying that one of the benefits of
 

rural electrification is boosting opium salps?
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Robert Ichord. I think the system, in my estimation, be­

cause it is a showcase system, was somewhat over designed, and
 

that the potential for some other villages could probably reduce
 

the cost on it. A key factor, of course, will be whether the
 

turbines from locally made materials will stand up, and I think
 

that's a consideration that particularly the PEA, which is the
 

prime provincial administration of Thailand, the prime agency
 

responsible for distribution of electricity to rural areas, is
 

concerned about. Therefore, in some of our thinking in terms
 

of Thailand, we're helping look at sort of what are the advan­

tages and disadvantages of domestically produced vs. imported
 

systems.
 

In terms of the Asia Bureau program in other countries,
 

we're essentially in the very early stages, looking at re­

source assessment of activities in Nepal, Bangladesh, and possibly
 

Indonesia.
 

I think a point I'd like to leave with you is that I agree
 

with Jim in terms of looking at the energy situation, you've got
 

to look at where you can substitute for diesel generation units
 

in larger size units of 50 KW or so, but I think the potential
 

for smaller units that are based on indigenously manufactured com­

ponents for smaller villages that won't be electrified for many
 

years to come. A key problem is the problem of the income level
 

of these areas, the uses that electricity can be put toward.
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But I think that a small amount of electricity, getting
 

these villages started using electricity can have positive
 

effects in the future. 
And, in saying that, we shouldn't lose
 

sight of the fact that most of the villages in Asia in rural
 

areas rely primarily on biomass resources. Therefore, we've
 

got to be very award.and sensitive to the overall resource posi­

tion in terms of natural resource environment that these villages 

find themselves in. I think that relates to the basic problem 

at present that most of the energy resources are used primarily 

for cooking. Some people argue that electric rice cookers are a
 

desirable development in rural areas of Asia, and I think that
 

in most part these villages will have to rely on biomass re­

sources for cooking in the future. Given the problems of de­

forestation and pressure on agricultural residues, particularly
 

in south Asia, the diversion of those residues from agricultural
 

uses to cooking - we need to look at what priority should also
 

be given to try to deal with that particular problem. It's not
 

clear that mini-hydro is the best technology for dealing with
 

that problem. 

Herb Wegner. Thank you very much. 
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GEORGE SELF: I want to talk about some of the issues
 

and problems that we have been confronted with in our recent
 

development, small hydro in Morrocco, and some of the issues
 

that had to be worked out. But first to back up, I'd like to
 

reiterate something that Mr. Heyman said earlier, that something
 

we have to be so careful about, even with single issue technology,
 

is that we don't grab hold of a technology and then go around
 

looking for problems to solve with it. I think it often happens,
 

so I think the first step that we need to do is make a decision
 

that Village X or Place X will get some type of new source of
 

energy or energy substitution or present fossil fuel, and at that
 

point we need to start with a need and resource assessment. What
 

is this energy supposed to be used for, what resources are
 

available? And then start worrying about the most appropriate
 

type of technology to solve that problem. I'i afraid that's not
 

what we did in Morrocco. We wanted a demonstration hydro, three
 

demonstration hydro plants, so we proceeded to find villages that
 

were suitable for that. So that's kind of a take off of what
 

I've just said. Everyone went off scurrying around the Atlas
 

Mountains looking for villages that had the right kind of
 

resources, then started worrying about if they had the need
 

for it.
 

Some of the justification that we have to use for any type
 

of new energy resource or substitution is the rural development
 

argument. And here it's usually in the form of what we call
 

four linkages in economic terms, that we provide an infrastructure
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that we're hoping will bring about some type of productive
 

future, as opposed to the other way, which is backward to linkages
 

where you expect a plan of something to happen then you think
 

about infrastructure coming along after it. 
 I think for most
 

rural development you look at the forward linkage type of
 

structures that really brings about the development by infra­

structure and then development will occur as far as factories
 

and cottage industries or whatever.
 

The other thing is the justification of the social aspects
 

and improving quality of life because we've provided lighting in
 

the homes, refrigeration, health clinics. We're finding one type
 

of quality of life/rural electrification studies in the Philippines
 

showed there was a drastic decrease in the birth rate attributed
 

to having electricity. Something to do at night other than go
 

to bed, I guess. And then also the third would be the fuel energy
 

substitution problem, which is also one of AID's and the U.S.
 

governments aims of providing new resources 
for energy besides
 

scarce renewable energy resources such as bio-mass or whatever
 

or fossil fuels.
 

Then once we have chosen that we are going to go in with small
 

hydro system, that it's the best type of technology given needs
 

and resources, what we have toctal with is Wehat was addressed by
 

the various bank officials is the economic feasibility and the
 

economic return, the ability to pay back, generate revenues. By
 

and large, villages cannot generate enough revenues to pay back
 

any type of loan, even if you go for 30 years, especially if
 

you're going to talk forward linkages. We can't guarantee that
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X number of cottage industries will occur. If we're looking
 

primarily at the beginning of substitution of one form of energy 

for another, it is often in the form of replacing human energy 

for non-human, therfore relieving some of the drudgery of work.
 

It's a qualit of life thing. It does maybe increase productivity
 

somi if you already have a large supply of whatever is being done
 

and a market. But often the work's being done anyway. And so
 

we have a kind of problem.
 

I think the route we have to go is the route we're arguing
 

in Morrocco for future development is that the costs have to be
 

a systems cost, that we can't expect each little, individual hydro
 

system to be self-contained. It's a form, in a way, of extending
 

the grid. In urban areas when we extend the grid, or we put a
 

booster plant out in the suburban area, we don't expect that
 

suburbia to pick up the cost of that booster plant. It's spread
 

over the whole cost of the grid. So the hydro should be the same
 

thing. And if we do this, we have a very small incremental cost
 

to the whole electrical system, the country or the region. And
 

then it can be, and usually the villages do have a small amount
 

that they can put towards paying some kind of electric fee. But 

we can't expect the systems to stand alone. They didn't stand
 

alone in the whole United States. Our rural electrification 

program in the United States was not based on what each rural
 

community cost, it was based on the system paying the cost. So
 

I think that's the direction we have to start thinking of, not
 

the individual projects.
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Now within specific areas of our Morrocco project, we
 

have completed the feasibility studies and economic engineering
 

studies. We are planning on building three plants in three
 

rural villages in the Atlases. The designs call for a 150 KW
 

plant, a 60 KW plant and a 50 KW plant. The 50 KW plant also
 

will have a civil works large enough to eventually plug in an
 

additional 50 KW so eventually we expect to go to 100.
 

Again, on this forward linkage type thing, we only need
 

50 KW now. 
Maybe in five to seven years if development occurs,
 

we might need the additional. So rather than pay the cost now,
 

we're building a civil works so that it can meet that, but we'll
 

put the equipment in later on. 
I think we need to start thinking
 

about that often, that it's possible to try to make a hydro
 

plant fit into that type of system.
 

Some of the decision processes that we had to deal with in
 

making these decisions, one thing is a sensitivity to small scale
 

hydro. Small is not simply large scaled down. 
It's a different
 

type of thing.
 

So we need to establish the need. We dcn't need to simply
 

squeeze out every ounce of power out of a stream. 
If we only
 

need 50 KW, we don't to have a 120 KW plant. It's unnecessary cost.
 

That's again a type of system that many hydro system engineers,
 

large firms, are not sensitive to. They're job is going, see
 

how the stream is, they want to get every little energy out of
 

that system he can. 
 It might end up costing us $5000 per KW,
 

but, boy, we got every ounce out. That's not sensitivity.
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We also had to deal with the problem of risk versus cost.
 

And here we have again, with the Morrocco case, the problem of
 

the civil works to guarantee that in the worst case, it's happened
 

once in the history of 100 years, the flood level, that our
 

system can hold up. 
We have to take a risk that someday we
 

might have a washout someday on the line. But we can't afford
 

to pay 10 times, 5 times, the cost of civil works for that type
 

of guarantee. We have to take some kind of risk.
 

Third, we need to try to keep the civil works down to a
 

minimum. Again, we don't have the luxuL;y we do in the U.S.
 

where the big systems in civil works is a very small component
 

of the overall thing. You can have a fourth generation capacity.
 

So you can keep the civil works down. Also, the problem of year
 

round energy supply. 
That's a problem we also have in Morrocco.
 

Do we want to have a system three to four times the cost so we
 

can have guaranteed energy 12 months of the year? 
Or do we have
 

a system that might be a factor of four to five to have guaran­

teed electrical power ten months, eleven months a year? 
We chose
 

the ten/eleven months a year approach. Politically, the villagers
 

might not be happy with it, but our thing is a little bit of
 

energy is better than none at all. 
Just simply the winter months.
 

you talk about a cheap backup system possibly.
 

Those are some of the decisions, hard decisions, that have
 

to be made. We're talking about trying to keep things as cheap
 

as possible.
 

79
 



Now in Egypt we're just starting thinking about hydro sys­

tems and they're using them on the irrigation canals, very small
 

hydro systems. I think these types of decision-making will be
 

some of the things we'll look at in some detail this afternoon
 

in our roundtable discussions.
 

Herb Wegner. Thank you George. We'll call next on Bob
 

MacAllister and then if it is.satisfactory with Mr. Blair and
 

Mr. Pittman, we will have lunch, and then talk about the private
 

banking thoughts in this area. 
That will help us with the sched­

ule a little bit.
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Bob MacAllister. In order to get your undivided attention,
 

I want you to know that I'm very aware of the time and that the
 

culinary delights of the Dupont Circle area await us refugees
 

from Foggy Bottom; so I'll go very quickly and if you find that
 

some of the things I say are provocative, I look forward to dis­

cussing them with you this afternoon.
 

As you will hear from my remarks, we are not a monolithic
 

agency. We have different approaches and we work in different
 

areas of the world in different stages of economic development.
 

For instance, I think it's well-known that the African continent,
 

by and large, does indeed represent the poorest of the poor in
 

terms of any of the criteria that are used to gauge development
 

and relative poverty. Unfortunately, it ranks very high in all
 

of those categories. Not only in terms of monetary situation
 

and material situation, but in terms of human and material
 

infrastructure. I was struck by an article I was reading recently
 

by Yuma Laley ?), the distinguished World Bank economist where
 

she pointed out that in 1960 the countries of Nigeria and Ghana,
 

which are probably the most educated countries in Africa in terms
 

of higher education, in 1960 has 2% of their population university
 

graduates in comparison to 8% for Bangladesh, which I think is
 

considered one of the poorest countries in Asia, ranging up to
 

25% for the Philippines.
 

Also in terms of resources, particularly thinking of the
 

gentleman who just preceded me to the podium, in terms of aid
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and finances, if we're lucky, we might have something like
 

$385 million for the continent of Africa in development assistance
 

in the coming fiscal year. And it is certainly my impression
 

that our sister Bureau in the Near East will spend at least
 

double that in the country of Egypt alone during the coming
 

fiscal year.
 

So I just give you this a little bit in terms of where
 

Africa comes in.
 

So as we look at this there are a number of questions that
 

we keep asking. One of these are the whole question of recurrent
 

cost. Most of the countries in which we work at the present time
 

have serious basic budget problems.tn many cases their budget is
 

annually supported by a foreign donor just to stay alive, just
 

to function, not getting into the question of economic development.
 

So whenever we talk of introducing some new program, whether
 

it be hardware, whether it be people, we constantly have to ask
 

ourselves how is this country going to pay? There is the whole
 

question of opportunity cost, i.e., if we're talking about power
 

to do a job, can some other form of power do the job more cheaply
 

and provide services to more people? For example, if they need,
 

a very important need, potable water, in a rural area, and you
 

only have $2 million to spend, can you provide more potable water
 

for more people by having hand dug wells with a concrete top to
 

prevent the goats from dumping into the wells, or can you have
 

more by mini-hydro photovoltaic pumps or what have you costing
 

it out over a period of time?
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Another question we run into constantly is the ability of
 

the host country to maintain, not just the money, but literally
 

maintain the hardware that you're talking about. Many of you
 

have travelled in Africa, I'm sure that you seen that there
 

are many rusting mementos to the good intentions of outside donors
 

in terms of bringing in some high piece of technology which
 

started rusting as soon as the outside donor left. The question
 

constantly comes up are there spare parts available, are there
 

people trained to maintain hardware?
 

And of course, there's the whole question of social
 

consideration. After you get the piece of hardware, are you
 

in the situation where the people are really going to use it?
 

Since we're alizost at the point of eating, I Just want to
 

recite to you an interesting story that came up in Upper Volta.
 

Some years back it had to do with a solar cooker. In this case
 

there was a European donor who thought it would be a marvelous
 

idea, given the tremendous sun one finds in Upper Volta, to bring
 

in solar cookers and people could save wood and everybody would
 

live happily ever after. So they brought in their solar cooker,
 

made of a stainless steel interior,and found it got scratched up
 

in its travels from Europe, so they then sent back for some
 

giant sheets of tinfoil. They relined it and went out to the
 

village one day-with the solar cooker and the sun was out and
 

all the Europeans were standing in sunglasses, because the solar
 

cooker was glaring, and they presented this solar cooker to the
 

association of women of the village. And the first comment of
 

the women was, "We want sunglasses." I think this is really
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a graphic example of checking out some of these things before
 

you move the solar cooker from Scandinavia.
 

In any event, it seems 
to us that some of soundwaves to
 

decide on whether .r not to use a particular piece of hardware
 

are some of the following. 

One, if you're tilking about mini-hydro replacing some
 

other power system which is economically sound because mini­

hydro can do the job cheaper. For instance., there are places
 

now where .;ouwill find diesel-operated grain grinding mills
 

being operated commercially and it seems to us 
in that type
 

of a situation if you could show that the mill could be operated
 

cheaper by mini-hydro, giving escalating costs of petro using
 

a twenty year projection or something like that, '-hat sounds
 

viable.
 

Secondly, would there be situations where mini-hydros could
 

provide energy cheaper when mandatory public service where
 

energy is an absolute requirement to function. For example,
 

could you show that mini-hydro would provide power cheaper to
 

operate a refrigerator for vaccines and provide lighting for
 

the operating room in a rural health clinic than the current
 

diesel oil generator or combinations of other sources of power.
 

Another interesting possibility that to date I haven't
 

seen come across my desk anyway is other situations where
 

economic analysis would indicate that over the life of the
 

project mini-hydro is the cheapest way to provide energy that
 

could increase the incomes of poor people in a given area.
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For instance, if you have a situation where a farmer
 

gets on crop a year now and depends on rain to come for
 

irrigation. If you put in a pumping system and you'd have
 

to provide some loans tc the farmer and it could be worked
 

out that the farmer could get three crops a year instead
 

of one, and you could show that over a period of time the
 

farmer would be able to pay back the cost of the pump, or a
 

group of farmers, and at the same time increase his income
 

and at the same time contribute to the general economic
 

development of that area, then that to us would be a sound
 

intervention, a sound investment from the viewpoint of economics.
 

In terms of what's happening now, we're currently trying 

24 different technologies in Africa and certainly one of them 

coming up is mini-hydro. In general, we're very much at the 

research and development stage because we're constantly challenged
 

by the technology that our target group, namely the urban and
 

rural poor, can afford and one that is virtually accepted.
 

In terms of things coming up in Africa, we recently had
 

a conversation with some people at the NRECA who were going to
 

Ghana to talk there about the possibility of some rural
 

electrification and we urged very careful economic analysis
 

in that case given the triple digit inflation inflation of
 

Ghana and the fact that the International Monetary Fund has a
 

mission there now trying to deal with the basic finances.
 

We have a renewable energy project coming up in Usoto (?))
 

and there is provision there for projecting the use of mini-hydro
 

in a rural clinic area which is currently dependent on diesel oil.
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for generating the electricity.
 

There'a a small project in Liberia which is just getting
 

started up. it's the classic test c 
 bringing electrification
 

to a village in Liberia where they haven't had it and they will
 

be looking at what are the implications of electricity in that
 

situation in terms of sanitation and development.
 

We have a renewable energy project in Ruwanda which has
 

provisions for trying mini-hydro technology. There is a team
 

just about to go out from the NRECA to Zaire in response to
 

a missionary hospital there to use mini-hydro to generate
 

elect icity for their uses and to look at some possible
 

applications in education and agriculture.
 

We've had a request from the government of Togo for a team
 

from NRECA to come take a look and see what is their mini-hydro
 

potential.
 

And finally, we look forward to having a conference in
 

Africa which will be coordinated by NRECA and we hope also some 

African co-sponsors which will be an opportunity particularly from 

our point of view for a field mission, to have an opportunity 

to look at what are some of the possibilities of using mini-hydro. 

Having said that, I wish you ban apetite.
 

HERB WEGNER: Thank you very much, Bob. Ok, we're at the
 

point of lunch and, unfortunately, we've run over sufficiently
 

that they've had to cancel the Pheasant en Plumage in orange
 

sauce and it's been replaced now by sandwiches. They will be
 

served on the premises.
 

Let's establish a reconvening time. Let's try to be back
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about 1:15 p.m.
 

(Lunch Break)
 

HERB WEGNER: You may want to consider moving up to this
 

end of the table for the roundtable discussion. We're back in
 

solemn session. 

We have one more presentation, one I'm looking forward to
 

very much, by Douglas Blair of the Chase Manhattan Bank.
 

DOUGLAS BLAIR: I remember the first gentleman who spoke
 

made his notes on the Metro, I made mine at the table here.
 

One reason is I really want to deal with the realities of
 

the situations that you're all talking about and I'm obviously
 

not well informed on the technology or the economics of small
 

hydro electric projects, but I'm beginning to get a feel for
 

it this morning. I'm glad to tell you that I'm still not
 

interested in the technology involved, so we won't have to
 

discuss that.
 

Unforunately, though, there's a good reason that I'm not
 

interested in the technology. The bank does have interest in
 

technology and financing technologies, and we have an area
 

called Project Finance which looks at projects strictly on
 

their own merit for financing. In other words, if just the
 

economics of a project are so overwhelmingly favorable that
 

they can obviate the need for any other kind of support.
 

It's pretty clear that the small hydro project that your're
 

talking about in economics is extremely fragile and probably
 

on a more negative than positive side anyway. So for that reason
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the technical side doesn't interest me because it's obviously
 

not financible.
 

The question, then, it seems to me that we really should
 

be addressing here if we're going to look from the commercial
 

viewpoint is, not 
how do we finance small hydro projects, but
 

who's going to pay for it? 
 That's the real question. Your
 

projects are not financible so what you have to decide is who's
 

going to pay and which people are acceptable obligors for a bank
 

loan.
 

I should probably start by telling you that when a banker
 

makes a loan, his first consideration is not his interest rate.,
 

it's not his profit, it's how is he going to get that money back.
 

Because you don't make very much money when you make a loan, in
 

fact a very tiny amount, usually less than 1%. And if you have
 

$10 million in loans outstanding and you're making 1%, one loan
 

can cost you many, many years of interest in future $100 million
 

loans. So you have to be very careful of the money you do lend.
 

Secondly, when you're talking about very small amounts of
 

money, you have to ask youself what's the overhead, what's the
 

upfront cost to the bank in making such loans. 
 We're talking
 

about $50,000 loans, which I understand from the discussion buys
 

a fairly sizable small hydro plant, and because it's such a small
 

loan and because of the high risk involved,.we could make even
 

5% spread on our interest rates, we're only talking about $2500
 

and that won't even cover the cost of going down to look at the site.
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So, we need to find acceptable obligors and ways of
 

financing that reduce the overhead. Now overhead is reduced
 

in two ways. One is by eliminating (?) paperwork and mechanics.
 

Now we have ways to do that. But usually what happens is that
 

those things are reduced by lending to a better borrower, not
 

to & lesser borrower. The other way to do is to get your amounts
 

up to such a level that you begin to get some return to scale.
 

Instead of making $50,000, we want to make $5 million loans.
 

Quite frankly, our experience overseas, and we are more
 

or less represented in about 100 countires around the world, is
 

that loans of less than $3 million are unprofitable loans.
 

So what I would like to do is suggest who some acceptable
 

obligors might be and these are really possibilities that have
 

occurred to me listening to the discussion.
 

The first one, and one that came of Jorge's presentation,
 

is the end-users. There's obviously to me going to be some
 

interest by private industry, cr even local individuals, for
 

example, a large agricultural interest, in small hydro -rojects.
 

And perhaps they could be the direct obligor for a loan to
 

finance such a project.
 

A second one might be municipalities, particularly if you're
 

talking about hydro projects that complement a grid that serve
 

not only the rural population, but the more dense central
 

municipal population. Municipalities internationally are a little
 

bit of a tricky issue and you do it on a country by country basis
 

because you're not quite sure what the obligation of a munici­

pality is. In many countries there's no difference between the
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municipality and the national government, which is probably
 

what we're going to aim for in the end (?).
 

Going up from municipalities, there would certainly be
 

the regional authorities, whether they would be government,
 

bank development or the major utilities. And I thought the
 

example of electric in Peru is certainly one whidh aught to
 

fit in with many, many developing countries, particularly in
 

South America. Generally, the major utilities, which I'm
 

thinking of course government owned, are among the best
 

creditors in a country so if you can interest them in any
 

individual project or, preferably, in a type of program, either
 

regional or national, they can be very good obligors and you'll
 

find any commercial bank happy to work with them.
 

Moving away from the government/public sector, I think
 

that local banks can also be a sctrce of interest. Certainly
 

we have relations with more banks than corporations around
 

the world, and at least our bark, which I grant is rather
 

uniquely set up in the trade area, does have guidance lines
 

of credit, in other words, liner of credit that we don't tell
 

the banks they actually have with us in which if a customer in
 

their country buys something from the U.S. or somewhere else,
 

requests financing and gets that bank's agreement to guarantee
 

the financing, we will offer them a loan on. the spot based on
 

that guarantee.
 

The local bankscan be both a source of both the funds
 

and, more importantly, the guarantees. And I say more importantly
 

because you're usually talking about imported projects and a
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local bank, of course, is not going to be able to generate
 

dollar financing for dollar purchase. They're going to need
 

help in one way or another either by the foreign bank, like
 

ourselves, directly making the financing or by offering a
 

foreign exchange with someone.
 

I think one of the most promising paths is one that I 

discussed last time 1 was here with Bard and Jorge which is the 

national governments. The reason is it seems that these kinds 

of programs really do have to fit in some kind of national 

energy plan anyway, and what to my mind would be the ideal 

situation is to have a national rural electrification or 

national small hydro power program that the government could 

be made to buy off on to support the financing that was going 

to be provided for this. It would certainly be the easiest
 

and probably the cheapest because not only do I think that that 

has the most
 

but what I hear from my friends who offer aid and development
 

funds, this would be the most interest to them also. And I
 

think one of the real benefits that I hear coming out of these
 

discussion is that regional and national plants don't involve
 

you in very self-defeating cost-benefits analyses that seems 

to be i.rolved in the rural isolated project which are going 

to be the hardest ones to finance all the time, no matter how
 

you're doing it.
 

of course, the development agencies would be happy to
 

with but they don't want to fund it, they like to guarantee
 

or would like to work in a joint program. Usually the
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development agencies don't like to work with us so much
 

because we have very, very different kinds of requirements,
 

both economic and business. They're very different. In
 

my bank, in particular, I think it's very hard to work with
 

on that basis, although we are working hard to try to reach
 

working relationships with all the development agencies.
 

I'd like to mention a couple of other problems I see.
 

Let me go on to a little bit more complicated solutions.
 

One, something we discussed briefly last time, which is
 

sort of a unified exporter. The U.S. suppliers would always
 

have access to FCIA although it would usually mean that they
 

had to have a series of international exports that could be
 

put under a single portfolio. But certainly you would have
 

access through the supplier to the FCIA policy in the sense
 

that he could insure his receivables from foreign obligors
 

with FCIA and sell those receivables to commercial banks who
 

would be willing to buy based on that insurance. Of course,
 

what we're now talking about is the maturities on the debt
 

created, even less than a commercial bank would offer which,
 

of course, is far less than any development agency is going
 

to offer. Commercial banks generally will not go beyond seven
 

years. In the case of this equipment, I can't see any reason
 

for an exception in that regard.
 

If you have unified plants, there might be some possibility
 

for obtaining longer term funds through private sources 
in the
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United States and abroad with the participation of the banks.
 

One of the possibilities we've been looking at for access to
 

longer term funds is to guarantee (?) syndication funds,
 

here I'm talking small amounts, say to guarantee insurance
 

companies who in return lend the funds to the buyer of
 

equipment and we would accept the credit, political, economic
 

risk involved and the insurance company would then be taking
 

on our credit risk, not the buyer's credit risk. And we thought
 

maybe we could induce them to make some international loans
 

that wouldn't upset the regulatory bodies too much.
 

Along these lines we discussed the idea that it might be
 

possible to set up a separate exporting agency, that you create
 

the small hydro power export company, separately incorporated,
 

separately funded, which could make all the purchases and then
 

export them and qualify on its own for FCIA or EXIM. If you're
 

talking about an entire country, presumably we could get over
 

the $5 million minimum that EXIt has and perhaps get the reduced
 

rate.
 

Financing, such as it is, in the current world -- there's. 

not much left at EXLM Bank -- but definitely projects like this, 

I think would be offered some priority. 

Furthermore, I think if you're talking about sources outside 

the U.S. tor the equipment, there's a lot of potential to work
 

with othe7 government agencies, and I think this is probably
 

best explored by contacts with the chambers of commerce of
 

those countries, countries like France, which has a very
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relatively ambitious plans for small manufacturing exports, is
 

a place to start. And, again, the developing countries. Mexico
 

would be a wonderful place to (?) this type of equipment
 

out; Taiwan, Singapore, Brazil, any of these developing countries,
 

Korea, very interesting export programs, government guarantees
 

to promote these small exports. These are places (?)
 

I think the problems that we could lay out with commercial
 

bank financing are (.) concerned with a suitable obligor (2)
 

finding a suitable maturity for the buyer since I don't think
 

in any case we're talking over seven years, and (3) finding
 

a large enough amount to induce a commercial bank to make the
 

loan. 

One other point that I think has got to be addressed when 

you look at commercial bank financing is the interest rates
 

that you are going to be charged and the foreign curren..,
 

exposures that are going to be incurred in the case of imports.
 

As I said, we're looking at very fragile economies in these
 

projects. It seems to me that most commercial rates in today's
 

world -- rates which we expect to persist for quite sometime -­

can really wreak havoc among any of these programs. When you
 

have j.5%, every six years of interest is equal to the cost of
 

the project, and if you're talking about twenty year maturity,
 

you've probably doubled the cost of the project with the interest
 

rates. Those considerations would have made, too.
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So basically those are all the ideas that I cam up with 

and I hope they're some help to you. 
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Herb Wegner. We're at the point on the agenda where we in­

vite a general discussion. To try to get one theme going, let
 

me make a comment on the question that has come up a couple of
 

times and that is, 
are we justified in pushing this technology.
 

I'm reminded of some of the writings of the economist Kenneth
 

Molding who developed something called "The Law of Political Irony"
 

where the more yo-i try to help people, the more you hurt them. 


think there is, first of all, an enormous virtue in keeping any
 

kind of development program, keeping any kind of an approach util­

izing technology, as absolutely simple as it can be. I think small
 

hydro has some of these virtues attached to it.
 

Second,if you go out into the world, and I state this not
 

to close off discussion, but rather to open it, these are my opin­

ions and do not represent the:sponsor's - if you go out into the
 

world, if you look at all the possibilities for development, if
 

you take a random view as to what's out there and what can be done,
 

and you try to organize this, then you are faced with the monumen­

tal task of a delivery system which will meet these needs.
 

On the other hand, if you have an answer and you're looking
 

for a problem, it may not be as bad as it sounds because either
 

by experience or intuition or by whatever data may be available
 

- however imperfect it is - you can deduce that there is 
a very
 

high probability that the answer you're proposing has enough
 

problem sets out there that you're going to have an impact, a sig­

nificant impact, in the general area of development and the im­

provement of life, economically and socially.
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If you push this answer, because by rushing that answer
 

what you're doing is creating a technical delivery system, and
 

a financial delivery system along with it, which then has the
 

prospect of increasing efficiency and lowering the cost of de­

livery, at least that's my theory. It's a personal one, and I
 

offer it to you to be shot down. With that the floor is open
 

and please make any comments you want. Don't let me call on
 

people, just fire back and forth, and if things begin to slow
 

down, we'll interject other questions. Also, let me encourage
 

the N.R.E.C.A. people to ask whatever questions they want to
 

get out of this. My usefulness as a moderator probably expired
 

before lunch, so please help in the direction of this in the
 

areas that you are most interested.
 

GENERAL DISCUSSION:
 

Mr. Fish. Can I start out the discussion, because I think
 

there's something here that we need to clarify, and I unfortunate­

ly will have to leave.
 

During the discussion we have often times confused economic3
 

with financing. And since N.R.E.C.A. in particular may be res­

ponsible for preparing feasibility studies and are looking at
 

these kinds of projects, I think it's important to clarify that
 

at least as far as we're concerned at the bank, the economic
 

evaluation is a completely separate kind of evaluation from the
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financial one. The bank, as you mentioned, has to look at the
 

opportunity cost of available capital. For that reason, our
 

practice, at least, is not to permit the concessional elements
 

of concessionary finance to be clothed into the project economics.
 

In other words, the fact that the money might be available at
 

2% for 50 years for a mini-hydro project is not particularly rele­

vant to the economic justification of that project, unless you
 

can swear on a stack of Form 1040's that it would not be available
 

for any other development project in the country. That is, of
 

course, very seldom applicable.
 

So I think we have to look at these two things completely
 

separate. If you decide a project is economically justified,
 

then we worry about how we're going to finance it. And look at
 

cash flows and that sort of thing.
 

I might say that I don't think that we should be discouraged
 

or perhaps as negative as I might have been in my earlier comments
 

because the bank is looking at, for example, a projer-t in Africa
 

now that will have a unit cost of something like $6000 per KW.
 

It appears to be economically justified. Hydro projects intended
 

primarily to serve as fuel replacement in an area where it's
 

diesel fueld-dependent, transportation costs are high. So des­

pite these high costs, it's something that we think we can live
 

with. At least we're lookinq at it. It probably will make sense.
 

So there's certainly scope fo= projects in the $2000, $3000
 

KW range th..t we've been talking about. This means a lot of up­

front money.
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The second point that I wanted to make in general here
 

was 
that it's very important from our experience in these kinds
 

of studies to look at operations costs, because whenever you
 

have a diffuse resource like solar or wood or biomass or small
 
hydro, the operating costs associated with that can be quite
 

substantial and significantly different in percentage terms from
 
the larger scale alternatives. And so studies that, say, auto­
matically assume 1% of investment cost as an operating cost per
 

year, or something like that, clearly are not realistic in this
 

kind of environment. I 
was curious in the Ladd presentation
 

whether or not the item called working expenses there was indi­

cative of a renewable resources project because it's about three
 

times the depreciation and usually we expect this to revert. 


suspect that that's not particularly applicable there.
 

But if we're going to talk about the next stage, which
 

really depends on large scale production of feasibility studies
 
to support big programs in small hydro, then I think that we have
 
to focus on these issues, we have to try to come to some mutual
 

sort of agreement on what constitutes an acceptable project and
 

how we might approac it.
 

Mr. Ladd. Could I ask a question while Mr. Fish is still
 

here?
 

That is
on the general issue of cross-subsidies. It seems
 
that a powerful country like Brazil can approach a powerful
 

organization like the World Bank and convince them of the need
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for cross-subsidization. 
I'm not sure who convinced whom. But
 
the fact is that this has happened in the area of low-cost hous­
ing where social justifications and others have led to a national
 

program where the poor pay one and two percent interest above
 

monetary correction and the rick pay 10-12 and 14%. 
 And those
 
that fall in between, including minicipalities, pay rates that
 

are in between. Is this concept salable at the World Bank or
 
other international organizations in the area of power where you
 
have very economic large scale projects,perhaps cross-subsidizing
 

less immediately measurable benefits in the rural area?
 

Mr. Fish. 
 Well, the key is your last statement - less
 
immediately measurable benefits. 
And again, that's why I strsssed
 

the contrast between the economic analysis and the financial
 

analysis. Cross-subsidization is something that comes into the
 

financial analysis, in general, because you're talking about
 
how do you executathis, who pays for it, and where does the money
 

come from? 
 It may be quite legitimate to the economic analysis
 
shadow price social benefits arising from the project. 
We do
 

this quite often in rural electrification, for example, where
 
you're trying to determine whelher or not it makes sense to st:rt
 
a new activity or to undertake particular activities.
 

But I think that we shy away from cross-subsidization as an
 
economic justification. In other words, we don't like to say
 
that the systems approach that you're talking about, for example,
 

that you treat things on a systems basis. We don't agree with
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that. We feel that each extension of that system has to be
 

shown to be able to be economically justified. Now you may treat
 

a system on a systems basis from the financial standpoint simply
 

as a mechanism for getting the thing done, but the mere fact that
 

a government is willing to pay 100% of the cost of a project
 

wouldn't make it necessarily justified for bank financing.
 

Mr. Wegner. Jim, what is the - the bank, I'm sure has a
 

view, it must, however informally held - to the relative priori­

ties of lending for power development, electrification in parti­

cular?
 

Mr. Fish. Compared with what?
 

Mr. Welner. That's exactly right - compared with what?
 

Compared with the universe of other possibilities in development
 

financing. I realize that's hard, but what I'm really saying is,
 

is there a prejudicial framework informally held by the people
 

within the bank that says this here power is more important than
 

education and less important than food and about as 
important as
 

a sewer system or a runway extension - you know, that sort of
 

thing.
 

Mr. Fish. Well, that's an allocation problem and we're
 

beginning to run up against this. 
 If we adopt the proposed ex­

panded program in lending, we'll be back to dealing about 25%
 

to 30% 
of the total bank lending in the energy field, including
 

electric power, which reverts to the pre-1960 days when the
 

bank was primarily thought of as someone that financed hydro
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projects. Now we're doing about 15% 
a year in electric power,
 

and I think that's going to stay about the same.
 

The constraint, though, is not one of allocation, but rather
 

one of good projects. It always has been. 
And we want to do more
 
in rural development and agriculture and in things like this, al­
ternative energy, and that does have the highest priority. 
I
 
think if you came up with a good, viable small scale hydro project
 
with a rural complement, it would be right on top of the list,
 

no question about it.
 

Mr. Jackson. 
Before Mr. Fish leaves, I'd like to address
 

a question, one that we discussed a little bit.
 

In Panama they have a small hydro program going where AID
 

is looking at funding at a few very small sites with the idea
 

that hopefully the U.N. development program will come in and
 

take on a little bigger project, and if that develops, the World
 
Bank will come on bigger. 
But that seems to be an exception where
 
there's sort of a joing international lending institute working
 

together. 
Is there any way we can maybe increase that amount of
 
participation in one particular project, knowing what each party
 

is doing?
 

Mr. Fish. 
Well, I think that's one of the big issues that
 
we have to face is sharing information and coordination of projects.
 
I feel !..hat we're rapidly getting to the point where two consul­
tants show up one day to look at the same site. 
 It may be embar­

assing. 
The bank publishes its monthly operational summary which
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shows the projects which are 
looking for financing. As I said
 

earlier, it's quite easy to add complements to projects.
 

But I think that we need to look more, plan more deliberately
 

to use the preparation effort, the investigation effort, the ini­

tial demonstration project effort, to build a pipeline of projects
 

which would be suitable for the Bank, or IDB or anyone else who
 

might be interested. 
And there's a serious need for an informa­

tion exchange of some sort to identify who's doing what in this
 

area, especially as we move into the larger programs.
 

Mr. Jackson. Do you have any recommendations for this infor­

mation exchange ­ who all should be there, obviously you, Caribbean
 

Development,African...
 

It seems like t'here are a lot of parties.
 

Mr. Fish. Anybody have any ideas who might serve as an agent
 

for that? I mean. as I say, we do publish at least the state of 
project preparation on most projects, but it's hard to find out 

who's doing what elsewhere. 

Mr. Blair. Well, we have no formal way of knowing all of
 

them. 

Mr. Duisberg. 
 I think in an informal way it's beginning to
 

be addressed on a regional basis and in some endeavors, even sub­

regional. 
In the case of Latin America, there is the Caribbean
 

coordinating group to the Bank and the World Bank are very active
 

in it. 
 Then there are other regional institutions that are be­

ginning to talk about having interagental meetings on their energy
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activities 
on a biannual basis to begin to try to coordinate them.
 
But it's an uphill battle. 
I wanted to ask Jim Fish a question.
 
You were talking about economic analysis of projects, you men­
tioned shadow pricing for social factors, and you also talked about
 
the more hard-nosed approach of the Bank. 
But what kinds of
 
assumption - is there a standard assumption that the Bank makes
 
in evaluating a power project? 
For example, in oil price projec­
tions, then the more site specific ones would be the reliability,
 
or the availability of fuels, the transport costs given them.
 
Could you say something very briefly about these kinds of assump­

tions?
 

Mr. Fish. 
Well, what we do is to do sensitivity tests on
 
the rate of return to accommodate them and in accordance with the
 
forecasts of our commodities department, we use a 3% increase in
 
real prices through 1990 as 
the basis for the actual binary price
 
of chosen products. 
 You have to add to that transportation and
 
everything else. 
It's necessary to get the fuel to the site. In
 
fact, usually that's the base. 
Now we may say what happens if
 
it goes up 10% 
or if they find oil in this country and that sort
 
of thing, and look at what the impact on the project return would
 
be if the situation changes.
 

Mr.Duisberg. 
Where were you talking about 20, 25 plus use­
ful life for hydro facilities? 
What do you talk about after 1990?
 
Do you have any speculation on that?
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Mr. Fish. Well, I think the general feeling is that there
 

must be a limit at which alternatives become available, and we
 

don't have a specific methodology for handling that. My own
 

view is that the decade between 1990 and the end of the century
 

is going to be one of a severe price disruption in petroleum
 

products in developing countries because of supply constraints,
 

even though we might be well above prices that would justify coal
 

conversion and things like this. In terms of alternatives, the
 

capacity to supply that simply won't be available. And so there
 

will be an increase in prices. But it's questionable whether
 

that's an economic increase and how you can take that into account 

over the far long range, if you will. So it would appear that 

this kind of assumption will give you a petroleum product price 

which would appear to be a reasonable limit compared with alter­

natives. 

Mr. Blair. On the Electro-Peru, is that a nationwide pro­

ject or is there a specific area?
 

Mr. Duisberg. Electro-Peru is the national utility. One
 

of the things that makes it interesting, and I think exceptional,
 

one of the institutional restraints of small hydro programs is
 

that there wa3 a ministerial resolution within the government of
 

Peru in 1978 that decided it would be a priority to talk about
 

small hydro development in remote areas of Peru as opposed to
 

just an extension of the regular grid. There's that and then
 

there's the national development plan that has designated particu­

lar regions of the country as priorities for support from the
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government. So the hydro program is being geared to a few states
 

and regions, so it is not nationwide in that sense. There are
 

a few areas where there will be much more focus, obviously they
 

are areas, too, that do have greater potential.
 

Mr. Blair. It is a nationally directed program?
 

Mr. Duisberg. Yes, it is nationally directed, but this phase
 

that AID is funding will be focussed on a few of the priority
 

areas for development in Peru as established by the Peruvians.
 

Mr. Ichord. 
While I think there are economies in terms of
 

national programming, I there aand think are number of examples 

of countries that are pursuing that direction, one of the basic
 

problems with financing these schemes is what is the financing
 

available for the complementary inputs that are required on
 

the end-use side because you can build a facility, but if it's
 

operating on a 20% 
load factor or something like that, it's in­

come is going to be very poor. A lot of times the integration
 

between the national utility and the agricultural ministry or the
 

rural development ministry in terms of making available credits
 

for the end use devices, whether they be irrigations pumps or
 

sewing machines or what have you, that can enhance the productivity
 

of electricity, that is not integrated into an overall program.
 

So it's fine to tal. about a national mini-hydro program with the
 

rural areas, but that's only one component. You've got to talk
 

about financing the overall package. 
That's something, I think,
 

the N.R.E.C.A. can tell us 
about, the programs around the world.
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The productive uses, the ability, the income levels of people
 

and their ability to afford those appliances are a major bottle­

neck to improving load levels.
 

Mr. Ladd. I've been struck by the disparity in rates of
 
return that are considered economical by various agencies from
 

time to time or the same agencies in different sectors of
 

economic activity.
 

For example, I was looking at some World Bank water and
 

sewer projects in Sri Lanka, Egypt, and India., 
I saw rates of
 

return that were accepted as economic, ranging as low as 3%, 4%
 

and 7%. 
 And I wondered if there are any guidelines in AID, in
 

OAS, the banks, for economic rate of return cutoff lines, cut­

off percentages, in quantifying these cost benefit analyses.
 

Mr. Wegner. As a general answer, it depends on who you are
 

and why you're lending. AID has frequently considered itself as
 
a lender of last resort and frttquently lends for either humanitar­

ian or political reasons or a combination thereof. Frequently
 

its lending operations, at least when I was working more closely
 

with it, couldn't really be examined in any kind of a commercial
 

context, and that's why I 
was really interested in Doug's com­

ments. 
 I think in the long view, AID's role is that of a Paladin
 

lender. 
You come in and hopefully catch a situation that's de­

teriorating, you can throw some money at it and get some things
 

going, and if-the planning is good and the assumptions are correct,
 
then it'll do a job. It may bear absolutely nothing to doing good
 
business. But ultimately I have faith that the world is going to
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run on a businesslike basis. 
My hope is that we can arrive at
 

some insights that would support the notion that private lending
 

and business development has a parallel interest with the social
 

and humanitarian goals of establishing the availability of power
 

in rural areas and in small communities throughout the L.D.C.s.
 

Mr. MacAlister. In terms of stimulating people concerning
 

the possibilitie of mini-hydro, and as 
I indicated, mini-hydro
 

is one of 24 technologies that we're testing, but if at some
 

point in time, we could see some examples of projects that were
 
working, that somehow we're financing. You talk about lending.
 
A lot of the money that we get involved with in the Africa region
 
of AID is not loan money, it's grant money, and our people are so
 

poor, in a lot of cases, we're making grants, not loans. In a
 
lot of cases, we deal in such a poor situation, we're waiving even
 

the 25% 
input by the host government. We're putting up 100% of
 

a project, or close to it.
 

I make this with reference particularly to our project con­
ference in Africa where we'll get in the people from the missions
 

and some of their host government counterparts. If we could have
 
some empirical case histories that people could deal with which
 

would demonstrate the economic, viable use of mini-hydro which
 

take3 into consideration the question of maintenance, spare parts,
 

etc. that I raised. I think that could really help to focus atten­
tion on what the possibilities may or may not be.
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Mr. Ladd. One question I would have as an extension of your
 

question would be what is the U.S. experience in justifying out­

post, rural marginal mini-hydro? And other cases which can be
 

documented which are super-indicative and perhaps relative to the
 

same kinds of issues we're talking about overseas. How do you
 

justify putting a hydroelectric plant out in the boondocks?
 

Mr. MacAlister. Or how do you justify it when you don't have
 

enough medicines for your basic health services?
 

Mr. Ladd. Well, that just complicates the question, I think.
 

Mr. MacAlister. Those are the real questions we have to deal
 

with.
 

Mr. Ladd. But other U.S. cases where we have a high level
 

of documentation and experience amongst your...
 

M.,. Fritz. The U.S. cases are actually very basic. It's
 

the old Corps of Engineers cost/benefit approach based upon reve­

nues.
 

Mr. Self. But I think you miss the whole point if you say
 

how about cases where we can justify small hydro. More basic than
 

that is that it's not all small hydro, but it's rural electrifica­

tion, or it's increasing the amount of energy per capita of a popu­

lation or whatever. Forget the type of technology that's used
 

and AID has been doing rural electrification for a long time by
 

and large from grid extension or through diesel and you can 
look
 

at some of those evaluations. And there they've used things such
 

as the development of the area as 
far as cottage industries, looked
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at health changes, life expectancy, all these kinds of things,
 
looked at literacy as 
far as having lights on in the evenings for
 
adult education, potable water sources. 
 So there's a whole var­
iety of things you say are the beneficiaries, how they've changed
 
per capita income, health, whatever, quality of life in general.
 
And I think that's the way we've done it in the past. 
It's not
 
a certain technology, it's given energy, how do you justify it.
 

Mr. Ladd. 
Granted the need for comparative and more sophis­
ticated analyses, but is the answer that you have it in-house, you
 
have your own cases. If not in Africa, you have cases in the Near
 

East and around the world.
 

Mr. Self. 
Our PPC last year, Policy Planning Coordinating
 
Group, did a major rural electrification evaluation.
 

Mr. Ladd. 
Is that avail!ble to the public?
 

Mr. Self. 
Yes, it was done by the studies group. It does
 
give some of the methodology and shows some of the proofs. 
 One
 
of the things it did knock out right away was one of the justi­
fications often used which was would it solve the rural to urban
 
migration problem. 
It found as a matter of fact it was 
increased
 
because people get a little taste of modernization and good things
 

and they get the hell out of the boondocks quicker.
 

Mr. MacAlister. 
There are all kinds of things justified to
 
slow down keeping them down on the farm.
 

Mr. Self. 
That one fell through. 
 They found life expectancy
 
and those kinds of things definitely increased, better nutrition,
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etc. 
1 -hink a lot of it leads into our energy things so we have
 

to think of as Bob Ichord mentioned, I think you have to look at
 

the total development picture. Just throwing in energy, I think
 

you have to think of, if we want this thing to pay back, in addi­

tion to going in with the hydro or whatever kind of energy power,
 

we also jrovide a hardware for some kind of cottage industry to
 

use that power or develop training programs or infrastructures ­

marketing potential, this kind of stuff, that we're going to do.
 

There's one in Morrocco. 
They've set up marketing for handicrafts,
 

using electric-powered looms. 
 Those are the kinds of things you
 

have to build into. You have a complete development package in
 

which energy is one of the resources to make a thing happen.
 

Mr. Duisberg. Even a more simple response to your question
 

of U.S. experience which I think Jack or Bard referred to. 
 Isn't
 

it true that in much of the rural electrification programs in the
 

West that they were not proven to be economically cost effective
 

at the time of the actual investment and even some of the larger
 

projects - the Grand Coolee and some of the big dams in the Far
 

West - that it's only with time, after 10, after 20 years, that
 

we really see the real impacts, that over the short range we
 

didn't know the extent to which they would have really dynamic
 

impact on total development on those areas, and it's very diffi­

cult - it's only after the fact that we know this and we really
 

can't make these assumptions.
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Mr. 
 • I think that's abqolutely right. I might say
 
as 
far as the U.S. is concerned, they never did do any of this
 
cost benefit analysis work. 
They just went ahead with the rul-l
 
electrification program on faith and carried it out. 
Twenty or
 
thirty years later they went back and said it
was a good thing.
 

Mr. Self. 
Wasn't this on faith, though, that people had a
 

right to electricity?
 

Mr. 
 . Yet, it was a rural development program put
 
forth by the Roosevelt Administration. 
It was politically moti­
vated to start with, and the idea being that this was what the
 
New Deal was about. 
They were going to do it and went ahead with­
out any hard data or any research or anything. We look backwards
 

now and say yes, it seemed to have worked.
 

Mr. Asin. 
Was there any kind of support system to that?
 
You had the electricity in order to keep on having the area develop.
 
Was there any other type of incentives for people to move in one 

direction or another? 

Mr. . Well, the program itself, of course, was sub­
sidized in a sense by the U.S. Government through the Rural Elec­

trification Administration and cheap money.
 

Mr. Duisberg. 
 Talking about credit programs actually bring­

ing into...
 

Mr. • 
Yet, well, that's right, the cooperatives
 
themselves had what is not a productive uses program in the sense
 
you are talking about. 
 It was sort of a member education power
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use program. 
It didn't focus really on anything in particular
 

except building a loan to make the assistance viable and they
 

didn't care whether it was irrigation or hairdryers, which we
 

would care in the development business. That was something the
 

cooperatives just did, it wasn't a government program, it wasn't
 

anything, but just made good business sense. 
It became sort of
 

a policy in the cooperatives to teach farmers what electricity
 

could do, how to use it, make sure they didn't kill themselves,
 

all kinds of household uses, farm uses, what not. 
But, I think,
 

looking back, it was essentially the same kind of thing that we
 

recognize really needs to be done now in the developing world
 

with a different focus - not focusing on hairdryers and lots of
 

light bulbs but on things that raise the level of economic
 

activity in the region in which this energy source is put to use.
 

I think we can learn a lot from what happened in the U.S., look­

ing back, but it's not directly transferable, there is no energy
 

sophisticated program of evaluati.on in the U.S. system.
 

Mr. MacAllister. Obviously, we're getting into a gray
 

area here, and I think we all realize it's impossible in most
 

cases to make full scale direct analogy, particularly taking the
 

U.S. in the 1930's and comparing it to the general economic eit­

uation in Niger, but on the other hand, one does have to make
 

some projections. When we do make these given all the bad mis­

takes that have been made in the past, most of the time, includ­

ing, given all the rusting hardware I mentioned, in Africa - I
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don't know if there's any in Asia or Latin America. I think we've
 

got to have something more than just saying, "let's live danger­

ously." Asking ourselves, "what can we learn from the past, what,
 

after reasonable analysis, is the best way to go from here.
 

MVr. Asin. The situation described by you in terms of the
 

U.S. is very interesting. 
Could we find a similar situation
 

among the less developed countries in which we would see more or
 

less that kind of a pattern?
 

Mr. • It's hard to say. 
 I think that one of,... of
 

course, we do have some problems with the PPC evaluation in some
 

of the rural electrification projects, but look at the Philippine
 

effort. 
I don't think that there was a lot of hard data collec­

tion prior to the Philippine program. I think when AID got in­

volved in that it was more or less, 
"it's a good thing, let's do
 

it."
 

So it's difficult to really analyze what happened in the
 

Philippines. The Philippine Government in this 
case thinks that
 

what they've done is 
a great thing, and they're not too concerned
 

about the figures or statistics or anything. All they know is
 

that it's a program that's going like mad and everybody seems to
 

want it. 
 It sells on faith type of thing. It doesn't mean it
 

shouldn't be analyzed, it doesn't mean a lot couldn't be learned.
 

Mr. Ladd. It's being backed by the international agencies
 

and even the low return segments of it? I really mean the inter­

national development organizations. Are they picking up the low
 

benefit segment of that program as well as 
the high cost, the
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high benefit segment?
 

Mr. . The program is run by the National Electrification
 

Administration of the Philippines. 
 I think it's the body created
 

to do rural electrification. It was started with AID funds and
 

AID supported it through the years for quite some time until it
 

really got going. The international banking agencies, i.e., the
 

World Bank, the Asian Development Bank, looked at the thing and
 

said, "it looks pretty good because the systems were becoming
 

economically viable." 
 And it looked like a good banking opportun­

ity for the development banks. They are beginning to put a lot
 

of money into it, picking up on the AID program and carrying it
 

forward, which in a sense is the model, I think, that we kind of
 

like to see.
 

Mr. Asin. And what we would have here is one central sys­

tem, one centr-l grid. We would not have isolated systems.
 

Mr. . Oh, yes. A lot of isolated systems because of 

the Philippine Islands. Also a central grid. In other words, 

it's both - isolated as well as central grid. Isolated is diesel. 

Mr. Duisberg. How decentralized is the actual management
 

operation - are they very autonomous or do they still have a lot
 

of technical assistance from the central electric authority?
 

Mr. . They're cooperatives. Theoretically, essentially,
 

independent bodies. 
 The fact is that puts a strong financial tie
 

between the National Electrification Administration and the coop­

eratives, and therefore a strong oversight. Therefore, they
 

aren t as decentralized as they say they are or like to think
 

they are, but they're more decentralized than most systems. Sort
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of halfway. But, hazarding again a transfer, we're not talking
 

about a transfer again obviously in block, but in sense. In our
 
own country, the system worked pretty much the same. 
 It does
 

still work with cooperatives in the same way.
 

Those cooperatives that borrow from the Rural Electrification
 

Administration are looked at very closely by the R.E.A. still to­
day. So it's not an unusual kind of relationship - they're look­

ing out after their own interest.
 

It's a disruptive kind of thing, in a sense. 
Now, in the
 
Philippines, this is 
a matter of interest. They started a pro­
ductive uses program, but it failed, in essence, if you look at
 
it, because it wasn't conceived well, it wasn't thought through,
 
there was no financial support. 
It was just sort of a half-effort
 

on somebody's part to do something because they thought something
 

like that ought to be done. And it didn't work. That is, they
 
started a lot of industries that failed, there was no market study,
 
etc. 
That was in the early days before people recognized there
 
was more to it than power use in a developing country.
 

Mr. Self. 
Yes, I think you have to develop a whole market
 

and everything. 
One of the cases we looked at - we picked a site
 
and looked for productive uses. 
 We had to travel five hours by
 
donkey to get to the place. 
 If they do produce something, how
 

does it reach the market?
 

Mr. . We acknowledge productive uses, but I must
 
say when you get down to the nitty-gritty and ask what do you
 
mean and how are you going to carry it out, it's a difficult thing
 

to do.
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Mr. Asin. Jim, is that what you were talking about when you
 

talked about cross-subsidies - the fact that here you have a cen­

tralized organization and yet there are decentralized areas?
 

Mr. Ladd. I think we're getting there again, Jorge, that's
 

what I was getting at too. 
 It's too bad Jim Fish isn't still here.
 

I think, despite what he said, if a national program is enacted,
 

and it's gained a lot of enthusiasm throughout its society, I cite
 

the Brazilian low-cost housing program as one, I would come back
 

to the Philippines program again. 

I think, in effect,what's going on is cross-subsidization, 

de facto, and contrary to what Jim was saying, at least in my 

experience at the bank (granted, as a financial consultant out­

side the bank) working very closely with the Brazil low-cost 

housing program, those who were ,uaking the justifications and the 

arguments were the economists at the bank and not the financial 

analysts at the bank. The argument had been made and accepted
 

by the bank and it was no longer an issue, and I think if you 

get the expertise, the momentum, of a program, such as the Peru­

vian pzogram, you build in the kind of talent that is required
 

to make these arguments effectively. If you have a large program, 

the banks are just going to come along and buy them and the issue 

will disappear about financing. Subsidizing is a dirty word, 

cross-subsidy is a nice word. That's been my observation.
 

Mr. Asin. One of the topics of the agenda we had for the
 

afternoon was, of course, institutions, how to really go about
 

developing decentralized systems. 
 And we're coming back precisely
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to the institution. Ideally, I think that the central electric
 

organization is the one that can promote all this. 
 But, what hap­
pens when you really go outside to relatively small decentralized
 

systems? Can the central organization still prcvide all the
 

support?
 

The marginal cost of that will be higher than the average
 

cost of the original plant and that is a cross-subsidy,of course.
 

Is that something that is acceptable, for instance, in
 
Peru? 
I think that Electro-Peru would be a typical case. 
Electro-


Peru is managing this operation.
 

But eventually you go into these marginal costs which are
 

higher than the average costs of the 
...
 

Mr. Duisberg. I think that's why they looked for the con­

cessional kind of loan that AID could provide because the near
 

commercial rates from the World Bank and IDB (near 9%) wouldn't
 

begin to pay for that kind of investment, whereas the program
 

that AID's offering is much softer and I think it's also, coming
 

back to the economic, productive uses of that electricity, the
 
extensive training and curriculum development for extension workers
 

in agriculture or small cottage industries, going out and estab­

lishing uses that begin to make it possible for the users of elec­
tric systems to become more self-sustaining or more likely to be
 

able to pay the higher marginal cost of the installations.
 

Mr. Self. 
 I think also, if you look at the whole institution­

al situation, compared to similar type programs AID is doing,
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throughout North Africa, potable water systems, 
the institution
 

we've built up or are essentially building up there, is basically
 

for maintenance for whatever type of energy systems you need
 

there.
 

And there it includes training of a local individual who
 

would actually draw some salary for some low-level maintenance.
 

But then a crew of government workers whose jobs every so often
 

are to stop by and look and also be on call for any kind of
 

major things. And what we're concerned with is not that the rate
 

charged for the water necessarily pay for the entire system, al­

though that would be nice. 
But what we're really concerned with
 

is that the rate must at least cover the cost of that employee
 

in the village, the maintenance guy, and also the total system
 

pickup the cost of this two, three, four-man crew whose job is
 

to stay on the road. Also to pickup the occuring costs, as far
 

as parts over the long run. That's the kind of thing we also
 

need to look at for any type of decentralized power system. You've
 

got to have some local maintenance and you've got to have some
 

supply for spare parts and also a centralized maintenance. Those
 

costs have got to be picked up, at least picked up by the system
 

itself, or you end up adding another recurrent cost onto your
 

central government or local government somewhere, which always,
 

if things start fading down, the system ends up falling apart.
 

This is the least required for any kind of a system over a
 

whole rural electrification system like in Peru. 
What we would
 

eventually like to happen in Morrocco, the bank has some upfront
 

money to identify some 100 potential hydro sites which the Morroccan
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government has cut down now to around 30, which are really good
 
looking. In fact, our demonstrations were based on trying to
 
pick out three that were fairly similar to the other 30 
so we
 
could have some packages where these 10 look like these 10 and
 

so on.
 

Mr. Duisberg. 
 There seems to need to be, talking about
 
dealing with large central power authorities, a commitment or a
 

political will on the national level to decentralize what is
 
otherwise an extremely centralized power authority. Their willing­
ness to allow the autonomy in the operation of these more remote
 
and decentralized power stations. 
The question is once you start
 

to decentralize, to what extent is there still this sort of
 

assistance and support. 
How much are they involved in the tariff
 

rate structures and the day-to-day operation, especially if you're
 
concerned with financing from a private source or any source
 

that requires a certain kind of return. 
To what extent can you
 
relinquish that control, day-to-day operational control, of these
 

systems. 
 You really don't have any way of gauging the required
 

return, whatever it will be, will come out of it.
 

Mr. Asin. If there's acceptance on the part of the central
 
authority to have these systems under their umbrella, but managed
 

or operated in a decentralized way, thrn what is the percentage,
 
really, of those decentralized systems vis-a-vis central systems.
 
Because if those marginal costs jump up the average cost tremendous­

ly, obviously there's an impossible type of situation. I don't
 
know what is going to be the effect of the Peruvian situation on
 

what the costs will be for the central system, the percentage.
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Mr. Duisberg. 
In the case of Peru, they had a rural electri­

fication program in any case, and in many cases were sponsoring
 

diesel units. But the idea is that anyplace they install a small
 

hydro facility (some 1100 sites identified where there was not
 

only the potential to produce the electricity, but also the mar­

ket demand or community demand or whatever that would use it), that
 

in each of these cases, the discounted costs over whatever period,
 

making whatever assumptions you're going to make about fuel price
 

and reliability of supply and so forth, would be competitive with
 

the installation of diesel over that same period of time. 
 And
 

not being concessional about that, it was small hydro versus an
 

equivalent size diesel unit and only those sites would it be
 

constructed where it would be better than diesel. 
The diesel al­

ready is taking some sort of cross-subsidy from the larger elec­

trification program. 
Again, this would be more advantageous than
 

taking that route.
 

Mr. Ballard. 
I wonder if I might ask a rather heretical
 

question. Your focus in the last half hour has been on the re­

lationship between central country authorities opposed to decen­

tralization. I think what I was hearing earlier is that there is
 

another way to look at this. 
 Even though one is talking about
 

decentralized facilities, there might be a need for an internation­

al view of commonalities between those decentralized facilities.
 

Is there a mechanism? Is there anything that would make the stud­

ies happending in Peru and the studies that are happending in
 

Morrocco focus, perhaps at this stage as opposed to a later stage,
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on what is in common between those two areas. 
This is what I
 
thought I was hearing about these macro-feasibility studies. If
 
this were a group that was sitting here laying a plan for such a
 
macro-feasibility study, what would go into that, how would we
 

do it?
 

Mr. Asin. 
Jim, I think in talking about the macro approach
 
to that really did not refer to it necessarily on the very inter­
national level, but looking at a region and seeing what the poten­
tial sites are. 
 I think that Peru is a very typical example of
 
that, because it's been a matter of looking at just about all the
 
potential sites in Peru,in a general way, I assume, and then focus­
ing on the ones that have the most number of favorable factors for
 
the development of all this. 
 And I imagine it's an attempt to
 
manage them also in a central way in terms of long-term support.
 

Mr. Duisberg. That's certainly true. There's a large number
 
of prospective sites and those will be chosen from a whole meth­
odology that will be set up 
- everything from the economics to
 
the social impact to even maybe certain political considerations
 

of development of a certain region.
 

Mr. Ballard. Is there room for doing it 
on a broader scale
 
given that the World Bank is talkina about making, if you'll ex­
cuse the expression, a real dent on the energy challenge through
 
small scale hydro, given that some of the large banking institu­
tions are thinking about ways to make loans of some size. 
You had
 
an international group of companies or consortia in a position to
 
standardize some of the technologies and some of the approaches and
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found five or six or ten needs rather than 100 different kinds
 
of projects. Is there anything that would lend itself to develop­

ing a broader approach rather than a narrower one?
 

Mr. .
 You're talking about the technology or
 
the institutional aspects of small hydro projects?
 

Mr. Ballard. I'm not sure, I think both.
 

Mr. . We are, because of the PPC studies, and
 

others, beginning to try and make an effort to determine what pre­
conditions are necessary for a successful rural electrification
 

program. 
It seems to me that small hydro is rural electrification.
 

The product of small hydro is electricity. If you're talking
 

about less than a megawatt of power, it doesn't make much differ­

ence. 
Most of the isolated installations in Bangladesh and the 

Philippines - they're talking about 500 KW to start with, even 
smaller, 100 - 200. Because the load factor is so small to begin
 

with, you can't have large installations.
 

So we're really talking about the same thing, whether or not
 
it happens to be a small 100 KW diesel or a hydro plant. 
 You
 
have to look at the whole picture and see what are the precondi­

tions, if there are any, or standardize preconditions (internation­

ally, I'm not sure) that one should examine before getting into
 

a project. Throughout the Philippines, there are a lot of things
 
that exist in the Philippines that don't exist someplace else.
 

Are those things critical or aren't they crit.tcal. Eventually,
 

we hope to come out of these with some indication that it might
 

"make sense" to go into rural electrification or small hydro rural
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electrification. 
And that's where on the institutional side
 

of things, we're dealing with the same sort of things also.
 

You put in a 500 KW diesel unit, 500 M1 or 300 KW small hydro,
 

you've got the same output, you've got the same task of making
 

the whole system work from a management and institutional point
 

of view. Those are the basic issues. Making it work is the
 

point. Making is economically viable from a management point
 

of view, viable. We've stressed a tremendous - in everything
 

we've done, at least since I've gotten into the organization.
 

I'm not talking just about me, but my experience - but management
 

inputs into these decentralized institutions has been very, very
 

heavy. So that it will bb managed and can work. Personally, I
 

don't care whether they're cooperatives or whatever, they're
 

localized and they have a job to do. 
 The management inputs are
 

extremely important. Otherwise it won't work.
 

Mr. Ladd. In this area, it jeems to me there are at least
 

two questions on the table that are being addressed here. 
 Isn't
 

it really the role of people like your program to cross-fertilize,
 

to get this information out, these kinds of cases, these kinds
 

of descriptions. 
 AID, isn't it your role to get these things
 

out so that the people who should know everywhere have a chance
 

to know, what the cases are, what the models are, what the infor­

mation is?
 

Mr. Self. 
 I believe that's one of the major components of
 

this contract.
 

Mr. Wegner. 
Do we act on data when data is developed or do
 

we act in the belief that a certain thing is useful and then work
 

to develop the data to support that? 
 I went through the early
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discipline in AID trying to work from behind the data and found
 

that it's a disappointing way to live one's life. I Lalieve in
 

the lost art of advocacy, particularly in foreign assistance.
 

Remember that the heydays of the Alliance for Progress and that
 

sort of thing, which, by the way, was built on a terribly false
 

premise about the nature of the potential for the industrializa­

tion and commercialization of Latin America. But that was less
 

important than the fact that, like the space program, there were
 

so many spinoffs, that it left a changed situation and it raised
 

people momentarily. Unfortunately, only momentarily, to the
 

point where they were willing to rely on the mechanism that is
 

built into them as human beings and that is the judgemental fac­

tor, the intuition, the ability to say, "Yes, that's good, by god,
 

we're going to do that, now let's go out and figure out whether
 

we can actually make it happen."
 

It saddens me and I think it probably started in Congress ­

these little knife thrusts that came toward the foreign aid pro­

gram one year after another.
 

That created a defensive mechanism that said: "Our defense
 

is data, we're going to build great structures, great mountains
 

of data, and we're going to hid behind it. We will be invulnerable
 

because we will have so much data that nobody will ever by able
 

to understand it or question it." As we know, that really doesn't
 

work. It just weights everybody down. I think if things are going
 

to happen - this is from personal conviction and this will be my
 

last speech, I promise - it is the idea of power, of energy, and
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particularly of electrification (and I happen to favor small hydro
 

because of its simplicity and I've seem it managed by relatively
 

unsophisticated people in a number of small communities where they
 

were essentially illiterate populations and yet were trained to
 

run these things. 
 I've seem what I believe is a cause-and-effect
 

relationship between the availability of electric power in a com­

munity and what happens in that community. The studies are very
 

difficult to create after the fact. A number of years ago, SRI
 

came in and did a study about directed agricultural production
 

credit programs and credit unions in Ecuador. It was a very,
 

very thick study, very expensive. But the difficulty was, while
 

there was almost a 100% correlation between the existence of
 

these projects and a dramatic improvement in the mental attitude,
 

the expectations and the aspirations as recorded of these people,
 

there was no way t-% tell if people had had these virtues and
 

sought out the project or vice-versa. So unless you start with
 

an evaluation mechanism early on in a project, you have to make
 

judgements about which came first and we will have mastered our
 

planning, we will have mastered our technology. Furthermore,
 

we will re-enter, I believe, as useful citizens in the world, and
 

we can stand up within AID, within the banks, and those of us within
 

the public sector, and say with conviction, "Yet, this is what we
 

think we ought to do. 
 Now let's go to the machines and see if the
 

machines verify our basic intuition." And in most cases they
 

will. I think that's the order in which things have to happen.
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It's first with the conviction. Your story about the early
 

days of electric coops, I think it's beautiful, because that was
 

man working as man was designed to work. Sure, mistakes were
 

made, of course, but don't ever kid yourself, that mistakes aren't
 

made by careful planning. The first DC 4's that came up, this
 

marvelous four-engine airliner, neglected to analyze turbulence
 

caused by propellers in the air stream that wrapped around the
 

fuselage. 
To make a long story short, in certain configurations,
 

when the plane was in a steep climb, and the gasoline was coming
 

out of the overflow vents as was designed to do, the airstream
 

picked it up and whipped it around the fuselage and took it into
 

the air heater intake at the root of the tail and blew off the
 

tail. So, this was an extraordinarily well-planned airplane and
 

had all the engineering a human brought to the subject in the course
 

of the time. So, good planning will not defend us. The only thing
 

we have in the list analysis is sound judgement and intuition
 

based on experience. I think we must use that.
 

Mr. Ladd. Whether we agree with you or not, Herb, I think 

in the era of McNamara we saw a swing in the pendelum in the opposite 

direction. We must analyze, we must quantify, everything. Now, 

McNamara's gone, but he's left a lot of baggage behind, and I sense
 

that organizations which are somewhat less powerful than the World
 

Bank have picked up the terminology, the methodology, if you
 

will, and are almost holier-than-thou in their application of it.
 

I was looking through the IDB manual Jorge left with me last week,
 

and it's tough to slug through all that stuff. What strikes me
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also is that there are departments in places like the World
 

Bank that lend minimum service to that kind of mandate of highly
 

sophisticated analytical techniques. 
So I don't know where we
 

come out on this issue.
 

Mr. Wegner. 
 I think what we need is somehow inspiration
 

under planners and then turn around and do their planning, but
 

in that order.
 

Mr. Ladd. 
 It seems to me there's a political element here
 

that we ha-ren't touched on at this point. 
Politics of the New
 

Deal is the politics of Peru ­ why is Peru important to AID or
 

vice-versa. In 1979, 1980, 
1981. If you get some enthusiasm
 

in a country in a program I really sense that it will carry by
 

its own momentum through the international lending organizations.
 

Perhaps not through the private banks but then the private banks
 

are probably viewed as 
a lender of last resort in the sense that
 

they don't, they're least desirable because their terms are
 

tighter, their terms are more expensive, certainly than AID and
 

the development banks.
 

Mr. Weaner. What is the potential for the...I'm very in­

terested in Jim Fish's comments on the clearinghouse function.
 

We're nearing the end of the trail here and I'm just curious as
 

to... 
if a group like this breaks up without forming a committee,
 

it's considered we haven't done our job. 
 But, seriously, another
 

level occurred to me and that is in the aggregation of a common
 

data pool on energy needs, perhaps beyond hydro, certainly includ­

ing that. Is there any potential for that sort of thing? 
 Should
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there be a group that meets every six months to exchange informa­

tion and becomes mutually reinforcing and points to the existence
 

of data and studies that can provide the underpinnings for great
 

intuition?
 

Mr. . I think there's something of that type ur­

gently needed, actually. I think Jim Fish mentioned that three
 

or four guys might show up at the same site. I think that's going
 

to happen more and more. One organization doesn't really know
 

what another organization is doing and there's the tendency to
 
want to hide what they're up to, so they can get the first crack
 

at something. I think it's important to overcome this somehow.
 

I think it would require quite an effort - more than a once-every­

six-months type of thing. Maybe that's what we're supposed to be
 

doing. 

Mr. Self. Until the international agencies are willing to
 

cooperate in this. The bank plays it very close to the vest.
 

Usually, you get things from them through friendships with certain
 

individuals who will pass things under the table. In fact, I
 

got a phone call from a bank official that said you're going to
 

be invited to a meeting. The sole purpose of the meeting is to
 

find out if I had leaked this out to you. Be sure to deny it.
 

That's the kind of thing that happens. I have a friend that works
 

at EEC and he tells me things that if they found out he told me,
 

they'd have his job. It's competition. A lot of if is commercial,
 

especially talking about the EEC. They're giving toys to be
 

played with, hoping they will buy more, from Country X. They don't
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want to share their information, they want to jump in there first.
 

The only way you can do it is by individual, personal relation­

ships. 
 If people trust you enough to tell you because they know
 

you won't talk, to keep it quiet.
 

Mr. Heyman. 
Well, now that we've been as negative as possi­

ble on this issue, there might be some brighter way of looking
 

at it. There's a possibility that while you can't organize such
 

cooperative stuff on a project basis, on an international agency
 

basis, there might be some possibility it would work more effec­

tively on a technology basis. I noticed EECA, for example, has
 

compiled a lovely bibliography of agencies working on biomass
 

energy research projects. 
 They are keeping this up-to-date, I
 

think, on a computerized system.
 

There might be some application for somebody who wanted to
 

take on the job of doing something similar in mini-hydro. 

Mr. Ballard. That's what Dave and his group are doing 

then, I thought. In the formation of indices and manuals and 

collection of information that is generally available, at least 

it lends itself to expansion to do something like that. 

Mr. Jackson. Yet, we're hoping to, as David mentioned, put
 

together a design manual to address the civil works features of
 

small hydro and we hope to integrate that with other agencies.
 

Some people working in Colombia, some working in England, are
 

developing other studies which we hope will eventually evolve into
 

an overall manual.
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Mr. Zoellner. I think it would be an onerous task just to
 

attempt to compile the information from various newsletters that
 

are generated. 
We get a lot of them and I don't have time to
 

read them all. Unless someone has a fulltime job of just extract­

ing renewable energy or mini-hydro or solar technology or whatever
 

just from the information that's being put out by the U.N., by
 

AID, by the World Bank and one and one 
- that's an onerous job.
 

I think if you did that alone as well as touch base with...
 

Mr. Asin. There's a company, International Business Services,
 

Inc. which has had very large contracts with DOE and they publish
 

a daily monitor that is a collection of clippings from all publica­

tions you can think of doing precisely what David was talking about.
 

There's one for wind, one for solar thermal technologies, one for
 

geothermal, there's nothing being done for small hydro. 
I don't
 

know whether the contract will continue. I suspect it may have
 

been discontinued very recently. 
It has been in operation for
 

about three years.
 

Mr. MacAlister. 
For my final word, I'd like to say something
 

very briefly about this question of analysis, and I'd like to
 

start back at the fillage level or at least at the urban poor, whom­

ever it is we say we're out to work with. I think, first of all,
 

we need to talk to the people who we say we want to work with and
 

find out what they need. So often there's been many situations
 

of people in the international development business who come in
 

from the outside with a fixed idea of just what these people need
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and then sell it to them. I think this is the wrong way to
 

start. We need to start with the source, find out what it is
 

they need, ask ourselves some basic questions as to whether it
 

is viable. You can use analysis to the point where you never do
 

anything, never take any chances and you never have any initia­

tive. 
On the other hand, certainly I think all of us would agree
 

that international development is not a science. 
At best, it's
 

an art. It is most appropriate in order to proceed with that to
 

learn what we can from the future by some of the sound principles 

of analysis which could give us reasonable expectations to take 

a chance. 

Mr. Asin. I'd like to go back to something that we dis­

cussed. In terms of the requirements for financing projects,
 

what we essentially have to define are the basic institutions
 

that will support the entire process. There are two types of in­

stitutions - those decentralized institutions that would manage
 

the marginal systems and those that would be decentralized sys­

tems that might be created by very different types of institutionls
 

in nature. I guess we have thought about various form:s of coop­

eratives in which the requests for funds will be done by that
 

type of organization. Is there any case in which we can say that
 

has already taken place? 
That some rural organization has called
 

itself together and gone before a funding institution, and has re­

quested funding for a 49 KW system?
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Mr. . There are a lot of cases scattered around the 

world where there are 1900 rural electric cooperatives & I would say
 

that 600 of those have never been funded by anyone. They did their
 

own thing, pulled it together, and started operating.
 

Mr. Asin. And who would fund that type of thing - a local 

bank? 

Mr. . Just a group of people. I'm only talking about 

100 or 150 member coops, but there are a lot who have nothing to 

do with the central power authority. 

Mr. Duisberj. But some kind of subscription is sold to people 

who would eventually use that electricity. 

Mr. . Yet, in fact, there's one cooperative in cen­

tral Java that runs on small hydro systems, generates 200 KW, or­

ganized themselves, put in their own installations. The whole
 

thing is self-contained. The central power authority in Jakarta
 

is all mad.
 

Mr. Asin. What motivated them to do that? Was there an out­

side development agent that impanted the idea?
 

Mr. . There was a simple motivation. They wanted
 

electricity and they weren't getting it from the central authority.
 

They put it all together and made it work.
 

END OF DISCUSSION.
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