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Appropriate Technology for the Middle East

"A GRASS ROOTS APPROACH FOR TECHNICAL DEVELOPMENT
AND COOPERATION IN THE REGION"

[Prefacg

Since the earliest days man has strived for better ways
to satisfy his basic needs of shelter and survival. He has
long been regarded as a tool making being and his use of
tools has often been regarded as the defining characteris-
tic of Homo Sapiens. However, Sir Pete. Medawar, in his
(1973) Yrank Nelson Doubleday Lecture at the Smithsonian's
Museum of History and Technology, suggests that what is dis-
tinctively human is not so much the devising of tools as the
communication from one human being to another of the know-
how to make them. This act of communication is what made
possible the evolution of tools in a manner remarkably ana-
logous to organic evolution through non-genetic channels—
through indoctrination. The philosopher Karl Popper in his

book Objective Knowledge introduced the concept of a "third

world" to be added to the "physical world" of physical
states, and the "mental world" of mental states. The third
world is the world of concepts, ideas, theories, theorems,
arguments and explanations. It is the world of the arti-
facts of the mind which is constantly undergoing an evolu-
tionary change. This world is a product of the human mind

but yet is largely autonomous. It is the world of
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technological innovation and progress.

Technology is a continued response to the needs of life.
In order for technology to serve the masses it has to be
used as a means towards the development of people. It
should be controlled by its users rather than controlling
them and utilized to improve their condition without losing
their ability to be creative. Appropriate Technology is that
used by the people for the people.

"I know of no safe depository of the ultimate
powers of the society but the people themselves;
and if wa think them not enlightened enough to
exercise their control with q sholegome dig-
eretion, the remedy is not to take 1t from them,
but to inform their diseretion. "
Thomas Jefferson (1820)

"If the construction of a bridge does not enrich
the awareness of the people working on it, then
it should not be built and the citizens should con-
tinue to cross the »ivep by swimning or in a dug-out
canoe. The bridge should not be parachuted in, it
should not be imposed on the Local situation by some
ex machina; it should, on the eontrary grow out
of the minds and mugeleg of the citizens. It ia
perfectly true, construction may require engineers
and architects, who may even be foreigners, but locql
authorities should alvaye be present so that the tech-
niques being used entey the minds of the people, so
that the bridge, in all its details and in iig entirety
will be taken up by the people, understood and assimi-
lated into their beings. The citizens must be prop-
rietors of the bridge. Then, and only then all thinge
are possible."

Franz Fanon

Les Damnés de La Terre
{quotation translated

by Penelore Williams)
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Objectives of the Study

The objectives of this study are:

To survey existing conditions which bear on potential
davelopment of appropriate technology in the Nea:- East.
The primary concern here is Egypt, Israel, Jordan, Syria

and the West Bank and Gaza Strip.

To investigate the potential for regional Co-operation
that exists or might be nurtured and the merits of such

Co-operation.

To propose specific activities and projects with esti-

mated cost and timetable.

These activities should to the greatest extent possible
involve real Co-operation with emphasis on projects which

could begin immediately.

To recommend areas for future study.
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{Introduction]

After 30 years of war, sacrifice and austerity in the

name of national defense it is not unexpected that the war-
. ing countries of the Middle Fast are economically exhausted.
The war has cost Egypt an estimated $40 billion, forced it
t6 maintain a half-million man army and to spend 25% of its
gross national product on military requiremcnts. 1In 1977,
$5.4 billion were needed for investment financing and bal-
ance of payment deficits which are $3.2 billion in the red.

Israel is also running an annual trade deficit of 3
billion dollars.

The economies of Syria and Jordan are only maintained
by extcnsive foreign loans and subsidies while bo*h countries
are attempting to maintain their military posture for a
possible confrontation with one of the best equipred armed
forces in the world.

The effects of this long state of war can be seen most
visibly in Egypt. It has to carry the largest war burden
and feed an ever-increasing population which is approximately
three times the total of the population of Israel, Jordan,
Syria and the West Bank.

Utilities have fallen into disrepair. Skilled labor
and construction workers have been attracted by better op-
portunities and high salaries in the oil producing countries.
Choking government bureaucracy is increasing at a rapid rate

and stifles initiatives. Rent control laws discourage the
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building or maintainance of apartment buildings. There is

a housing shortage of 1.1 million units.

of 25%. Urban unemployment is 12%, Public transportation
is bordering on collapse. No wonder the average Egyptian
loks forward to the pProspects of peace and not only expects
the burdens of war to be lifted but anticipates a better
life as well,

The prospects of peace between Egypt and Israel have
improved the climate for foreign investment in the Egyptian
Economy. 1In 1977 Noway provided $120 million and Germany
$104 million in easy term loans. A consortium of French
banks are lending 376 mjillion in a number of projects in
which French companies are interested. The United Kingdom
is investing in several small projects including a Wilkinson
$3 million razor blade factory and a Cadbury Schweppes bot-
tling plant for Helwan mineral water. These are positive
developments but they are merely a drop in a bucket. What
is needed to put the region back on its feet in the post-
war era is the equivalent of a Marshall plan. This will
help gquarantee pPeace and security for the future as well.’

This study focuses On one potential aspect of develop-
ment which may prove ideal for providing a sound technolo-
gical base in rura) as well as crowded urban migration cen-
ters. The ultimate objective is to utilize science and

technology in an appropriate way, to achieve technological
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self-reliance for the masses (especially the poor) and to
present to them alternatives for a better quality of life.

Avenues for regional cooperation with a mutuality of
benefits are also explored. If success is to be achieved,

"Demand Pull" rather than "Technological Push" should be

regarded as the fundamental law governing such cooperation.
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[EXISTING CONDITIONS ]

This section is not intended +o give a detailed de-
scription of the geographic, political, educational, social
and economic conditions of the area. The objective here,
however, is to pProvide some background information which is
relevant to this study. Some additional information can be

found in Appendix I.

Socio-economic Indicators

A summary of the socio-economic indicators relevant to
the development of Appropriate Technology is given in Figs,
1 to 4. 1t illustrates respectively the Statistics on human
resources, scientists and engineers (not including the human-
ities and social Sciences), gross national product and gross
national product Per capita. The data Plotted in the figures
is derived from a 1978 study by J. D. Frame and a. N. Sprague
for AID. It can be seen from the figures that:

1. Egypt has approximately 3 times the combined

Population of the rest of the countriesg con-
sidered in this study.

and only 6% of the labor foce are engaged in
agriculture (2% of the population).

about 60% of the labor force are engaged in
agriculture (12% of the population).

3. The urban population is 86% in Israel ang approxi-
mately 40% in the other countries.

4. Egypt has over 80% of the total number of
Scientists angd engineers in the region.
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5. The G.N.P. of Israel is the highest in the
region (approximately 5% higher than that of
Egypt) and the G.N.P. per capita for Israel
igs 12 times that of Egypt and Jordan and 7.5
times that of Syria.

Existing Science and Techrolo Institutions
Which Can Support the<Dengopment

of Appropriate Technogggyk?rograms

A listing of the different governmental, educational and
other institutions which can contribute to the Development
of Appropriate Technology Programs is given in Appendix 2.
As can be seen from the listing there are a considerable
number of existing institutions and universities, especially
in Eqgypt and Israel with specialists in practically every
branch of science and technology needed for developing the
basic knowledge as needed in any Appropriate Technology ap-
plication. The basic philosphy in most of these institutions
is scientific research rather than applications. 1Israel,
however, has several private institutes and centers which
are more oriented towards applications and community service.

It should be noted here that both Egypt and Israel have
a high scientific publication record. Egypt has the same
ratio of publications to G.N.P. as the U.S. while Israel has
the world's highest record fecr this ratio.

It can also be seen that Egypt has a large number of
new ‘universities starting in rural pravinces. These can be
%dgal centers fbr stimulating appropriate technology develop-

ments in the rural dreas.
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Appropriate Technology for the Middie East

"A GRASS ROOTS APPROACH FOR TECENiCAL DEVELOPMENY
AND COOPERATION IN THE REGION"

Since the earliest days man hzéjstrived for better ways
to satisfy his basic needs of shelte£ and survival. He has
long been regarded as a tool making being and his use of
tool!s has often been regarded as tl.e defining characteris-
tic of Homo Sapiens. However, Sir Peter Medawar. in his
(1973) Frank Nelson Doubleday Lecture at the Smithsonian's
Museum of Histor§ and Technology, suggests that what is dis-
tinctively human is not so much the devising of tools ag the
communication from one human being to another of the knbw—
how to make them. This act of communication is what made
possible the evolution of tools in a manner remarkably ana-
logous to organic evolution through non-genetic channels—

through indoctrination. The philosopher Kari Popper in P*s

book Objective Knowledge introduced the concept of a "third

world" to be added to the "physical world" of physical
states, and the "mental world" of mental states. The third
world is the world of concepts, ideas, theories, thecreéms,
arguments and explanations., It is t.e world of the arti-
facts of the mind which is constantly undergoing an evolu-
tionary change. This world is a product of the human mind

but yet is largely autonomous. It is the world of
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technological innovation and progress,

Technology is a continued response to the needs of life.
In ofder for technolegy to serve the masses it has to be
used as a means towards the development of people. It
should be controlled by its users rather than controlling
them and utilized to impreove their condition without losing
their ability to be creative. Appropriate Technology is that

used by the people for the people.

I know of no safe depository of the ultimate
powers of the society but the reople themselves;
and if we think them not enlightened enough to
exercise their scontrol with a wholesome dis-
cretion, the remedy is not to take it frrom them,
but to inform their discretion, "
Thomas Jefferson (1820)

"If the comstruction of a bridge does not enrich

the auareness of the people working on it, then

it should not be built and the citizens should con-
tinuz to cross the rivep by swimming or in q dug-out
canoe. The bridge should not be parachuted in, it
should not be imposed on the local situation by some
deus ex machina; it should, on the eontrary grow out
of the mirds and muscles of the citizens. It ig
perfectly true, construction may requive engineers
and architects, who my even be jureignsre, but local
authorities should alvays be present so that the tech-
niques being used enter the minds of the people, go
that the bridge, in all its details and in ite entirety
will be taken up by the people, understood and agsimi-
lated into theip beings. The oitizens must be prop-
rietors of the bridge. Then, and only then qll things
are poseiblc,”

Franz Fanon

Les Damnés de La Terre
(quotation translated

by Penelope Williamz)
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Objectives of the Study

The objectives of vhis study are:

To survey existing conditions which bea*~ on potential
development of appropriate technology in the Near East,
The primary concern here is Egypt, Israel, Jordan, Syria

and the West Bank and Gaza Strip.

To investigate the potential for regional Co-operation
that exists or might be nurtured and the merits of such

Co-operation,

To propose specific activities and Projects with esti-

mated cost and timetable,

These activities should to the greatest extent possible
involve real Co-operation with emphasis con Projects which

could begin immediately.

To recommend areas for future study.
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[Introduction]

After 30 years of war, sacrifice and austerity in the
name of national defense it is not unexpected that the war-
ing countries of the Middie East are economically exhausted.
The war has cost Rgypt an estimated $40 billion, forced it
to maiﬁtain a half-million man army and to spend 25% of its
gross national product on military requirements. 1In 1977,
$5.4 billion were needed for investment financing and bal-
ance of payment deficits which are $3.2 billion in the red.

Israel is also running an annual trale deficit of 3
billion dollars.

The economies of Syria and Jordan are only maintained
- by extensive foreign loans and subsidies while both countries
are attempting to maintain their military posture for a
pPossible confrontation with one of the best equipped armed
forces in the world.

The effects of this long state of war can be seen most
visibly in Egypt. It has to carry the largest war burden
and feed an ever-increasing population which is approximately
three times the total of the population of Israel, Jordan,
Syria and the West Bank.

Utilities have fallen into disrepai;. Skilled labor
and construction workers have been attracted by better op-
pPortunities and high salaries in the oil producing countries.
Choking government bureaucracy is increasing at a rapid rate

and stifles initiatives. Rent control laws discourage the
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building or maintainance of apartment buildings. There is
a housing shortage of 1.1 million units,

Inflation of unsubsidized goods runs at an annual rate
of 25%. Urban unemployment is 12%, Public transportation
is bordering on collapse, No wonder the average Egyptian
loks forward to the prospecis of peace and not only expects
the burdens of war to be lifted but anticipates a better

life as well,

improved the climate for foreign investment in the Egyptian
Economy. 1In 1977 Noway provided $120 million and Germany
$104 million in easy term loans. A consortium of French
banks are lending $76 million in a number of projects in
which French companies are interested. The United Kingdom
is investing in Several small projects including a Wilkinson
$3 million razor blade factory and a Cadbury Schweppes hot-
tling plant for Helwan mineral water. These are positive
developments but they are merely a drop in a bucket. What
is needed to put the region back on its feet in the post-
war era is the equivalent of a Marshall Plan. This will
help guarantee beace and security for the future as well.
This study focuses on one potential aspect of develop-
ment which may prove ideal for providing a sound technolo-
gical base in rural as well as crowded urban migration cen-
ters. The ultimate objective is to utilize science apg

technology in an appropriate way, to achieve technological
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self-reliance for the masses (especially *+he poor) and *o
present to them alternatives for a better quality of 1life.

Avenues for regional cooperation with a mutuality of
benefits are also explored. If success is to be achieved,

“Demand Pull" rather than "Technological Push" should be

regarded as the fundamental law governing such cooperation.
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[EXISTING CONDITIONS]

This section is not intended to give a detailed de-
scription of the geographic, political, educational, social
and economic conditions of the area. The objective here,
however, is to provide some background information which is
relevant to this study. Some additional information can be

found in Appendix I.

.Socio-economic Indicators

A summary of the socio-economic indicators relevant to
the development of Appropriate Technology is given in Figs.
1l to 4. 1t illustrates respectively the statistics on human
resources, scientists and engineers (not including the human-
ities and social Sciences), gross national product and gross
national product per capita. The data plotted in the figures
is derived from a 1978 study by J. D. Frame and A. N. Spragque
for AID. It can be Seen from the figures that:
1. Egypt has approximately 3 times the combined
population of the rest of the countries con-
sidered in this study.
2. The labor force in Israel is 1/3 of the population

and only 6% of the labor foce are engaged in
agriculture (2% of the population).

3. The urban population jg ggs in Israel and approxi-
mately 40% in the other countries.

4. Egypt has over 80% of the total number of
scientists and engineers in the region.
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5. The G.N.P. of Israel is the highest in the
region (approximately 5% higher than that of
Egypt) and the G.N.P. per capita for Israel
is 12 times that of Egypt and Jordan and 7.5
times that of Syria.

Existing Science and Technology Institutions
Which Can Support the Development
of Appropriate Technoloqy Programs

A listing of the different governmental, educaticnal and

other institutions which can contribute to the Development
of Appropriate Technology Programs is given in Appendix 2.
As can be seen from the listing there are a considerable
number of existing institutions and universitiss, especially
in Egypt and Israel with specialists in practically every
branch of science ang technology needed for developing the
basic knowledge as needed in any Appropriate Technology ap-
plication. The basic philosphy in most of these institutions
is scientific research rather than applications. Israel,
however, has several Private institutes and centers which
are more oriented towards applications and community service.
It should be roted here that both Egypt and Israel have
a high scientific publication record. Egypt has the same
ratio of publications to G.N.P. as the U.S. while Israel has
the world's highest record for this ratio.
It can also be seen that Egypt has a large number of
new universities starting in rural provinces. These can be
ideal centers for stimulating appropriate technology develop-

ments in the rural areas.
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The University of Aleppo in Syria now has 9000 under-
graduate students in engineering. The College of Engineer-
ing has recently decided to concentrate on undergraduate
studies. Aleppo is situated in the agricultural region of
Syria and is also ideally suited for stimulating appropri-
ate technology programs in the region.

Jordan and the West Bank have, beside the growing num-
ber of engineering colleges, several technical institutes

which can serve as training bases for appropriate technology.

The Socio-economic Conditions

The socio-economic conditions in all countries of the
region sare understandably difficult after three decades of
a state of war and three armed conflicts. The following
situations exist in one Or more of the countries in the
region.

Egypt suffers the most because it has to cope with
expenditure for aramament and feeding an increasing popula-
tion. Israel's situation is relatively the best in the
region because of itsg integration of the armed reserved in
civilian life and the extensive economic support it receives
from abroad.

1. High reliability on imported products,
including food.

2. Limited export trade and large deficits.

3. Expenditures for economic development give
way to military expenditures.
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A very high\rate of inflation and a
relatively fixed wage structure.

Maintaining armed forces larger than
the economies can afford.

Uncertainty and instability for fear of
war which discourages foreign investments.

Lack of capital for development.

Summagx

The human and technological resource in the ragion are

adequate and can be readily mobilzed to contribute eifective-

ly to the development of Appropriate Technology, which ap-

pears to be a viable approach,in view of the existing socio-

economic conditions in the region.
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ITHE NEEDS]

The overriding need in the region is how to achieve

technological ang economic self-reliance for the masses,

especially the poor. Because of its special circumstances,
Israel may be the only country in the region which was capa-
ble of attaining a measure of technological self-reliance
for the masses, but is far from attaining the goal of eco-
nomic self-reliance.

Technological self-reliance implies the development of
a sound "grass rootg" technological base. Attempts to im-
pPose technological change from the top, in many developing
countries, has often floundered due to lack of various types
types of trained manpower. Government industrialization
pPolicies can function in vacuum unless there is viable in-
teraction with the masses.

In the Arab nations of the region, there is a definite
need fcr strategies for the development of rural communities
and crowded urban migration centers. The situation is dif-
ferent in Israel, but therz is a need for accelerating
developments in order to achieve economic growth.

It should be noted that the majority of the Israeli
Population (86%) live in urban Settings and there is a need
there to accelerate the transmission of growth opportunities
to the rural sector.

Some of the general technological needs in the region

which are relevant to this study can be summarized in the
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following. This is by no means a complete list and is

given only for illgstration of the type of needed activi-

ties.

l.

Because of the scarcity of capital, there is

a need for production technoloyies compatible
with abundant labor resources. This requires
reducing capital expenditure costs per unit of
increased employment.

Developing the human resources for productive

work through relevant training and learning

by doing. If a society is unable to appropri-
ately develop its human resources to serve its
needs, it cannot develop much else.

Attention must be given to developing indigenous
skilled manpower. This requires that the educa-
tional institutions emphasize problem-solving
approaches to economic and social growth as well
as small-scale entrepeneurship developments.

Improvement in agricultural productivity with
an appropriate technological base adapted to
local conditions and accepted by its users.
Through the use of small farm-implements,
appropriate pest control and fertilization
materials and practices, Japanese farm produc-
tivity is approximately double that of Egypt
and Israel.

Technologies and systems for water resource
development and management. This requires
development of appropriate techniques and
pPractices for utilization of underground water
Systems, rain and drip irrigation technologies

to minimize waste.

Improvement of animal and poult roduction

on a scale compatible with local conditions and
economics. An important problem in Egyrt which
requires a technological soluticn is the opti-
mization of animal power use while improving

meat and milk production.

Development of efficient inland and gsea fisheries,
utilizing appropriate technology for sea fishing
and aquaculture. It has long been a common
Practice to grow fish in farm drainage ditches and
the application of technology can improve the
practice.
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19.
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Practices for arid land reclamation and
land rehabilitation to raise productivity.

Introduction of tile technology drainage and
irrigation channels to reduce water waste.
This can have the added advantage of control-
ling Bilharzia in Egypt, (an enedemic debilj-
tating disease caused by parasitic worms which

flourish on the shores of canals and irrigation
channels) .

Relieving migration to urban areas by providing
pProductive work in the village and rural setting.

Development of techniques and materials for
building rural and urban housing to accommodate
increases 1in population as well ag efficient
maintenance procedures and equipment based on the
self-help approach.

Improvements on methods of agriculture, animal
and household waste recycling.

Better construction and maintenance materials
and method for rural roads,

Techniques fo: stora €, and processing of
agricultural and food products on a small scale.

Expansion of service industries to cope with the
increasing demand for all types of services and
to provide productive work for accommodating the
increase in population.

Means of utilization of ocean and land mineral
ésources on a small scale. The Sinai, Negev,
West Bank, Syria, Eastern and Western Deserts.

Sanitation and portable water purification sys-
tems for rural areas.

Small machine shops for general purpose machining,

tm———

metal working and fabrication.

Furniture manufacturing compatible with local
needs and materials.

Small energy packages and equipment for rural
homes; for cooking, heating, cooling, light,
water heating, etc., using available energy
sources including solar, wind and water flow.
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Transportation systems for people and goods,
utilizing human or animal power.

Small scale ceramic, clay, glass and plastic
manufacturing.

Utilizing technology to improve on traditional
artifacts and to dzvelop viable cottage indus-
tries.

Small hotel and motel enterprizes, especially
along roads traveled by tourists or near
tourist recreational spots.

Recreational facilities and devices for urban
and rural areas.
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[THE_RESOURCES]

Human Resources

The most abundant resource in the region (especially
in Egypt) are human resources. The majority of the people
in the region (with the exception of Israel) have a very
low level of productivity zud have little chance of improv-
ing their lot due to the general economic condition. There
is no shortage in "educated" pwople, because of government
policies of making education available to the masses. Even
the workers and the farmers sacrifice all they can in order
to give their children the liighest possible education.

The organization and optimum utilization of human
capital is a very real problem which if successfully handled
can bring about economic prosperity. We know ithe principles
of raising money capital which is to rest,_ct consumption
and use the results of savings for investment.

To raise capital for development in less developed
countries presents challenges in mobilizing the poorer
peoples to build additional productive capability as they
raise their standard of living.

This concomitant growth may seem paradoxical in an
economi = theoretical sense hecause savings are essential
for capital formation. Saving requires foregoing consump-
tion, but how can one save and increase consumption simul-
taneou;ly? The answer may be found in developing technolo-

gies for improving the overall efficiency of production at
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a rate in excess of saving rate.

Institutions of Science and Technology

A list of existing institutions of learning, research
and development for the different countries in the region
is given in Appendix 2. It can be seen from the list that
such institutions are capable of providing the basic science
and technology support that is regquired to fulfill any of
the needs stated in the previous sections.

Special organizational structures have to be developed
however, to mobilize these institutions for contributing to
the goals of this study. Examples of possible structures
will be proposed in the implement:.cion section with emphasis
placed or. regional cooperation and sharing of technical

resources.

Economic and Financial Regources

The economic resources in the area are primarily agri-
cultural with a limited variety of mineral resources. Syria
has vast areas which can be reclaimed for agriculture.
Potential expansion of agricultural lands in the other
countries is rather limited, but the productivity of exist~
ing land can still be enhanced.

If current oil exploration activities are successful,
Egypt may soon be an oil exporting country. Egypt, Jordan
and Israel are also likely to benefit from o0il transit

tariffs.
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Certainly there is a tremendous potential in tourism
with Egypt's historical appeal and the religious attractions
of the holy piaces in Jerusalem and Bethlehem. The Mediter-
ranean has some of the most beautiful beaches in the world.
The Red Sea has the best skin diving and one of the best
climates. None of the countries of the region however have
funds for tourism development prujects.

With peace in the area, the Sudan and other Middle
East and African countries, with their vast natural re-
Sources, but lack of human Tresources can prove to be ideal

partners in the regional development.
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{ THE CONSTRAINTS |

There are some socio-economic constraints which have to

be considered in planning labor intensive technologies in the

region.

These include the negative reactions against manual

work in some of the countries. There are also other constra-

ints which have to be adequately dealt with in any proposed

regional co-operation.

A. Socio-economic Constraints

1.

2.

Limited resources and slow economic eXpansion.

Lack of basic tools and materials which, for
the most part, have to be imported with scarce
capital.

Established governmental bureaucracies with
complex networks of agencies and regqulations,

Those who should advocate appropriate technology
are those who are unable to articulate their
needs and lack the necessary entrepreneurship
for new technical ventures.

Lack of respect for manual labor is entrenched
in Near Eastern cultural values. A respectful
man is expected not to have his hands dirty.

Respect of office work. Status, power and
authority usually go with it. It is therefore
sought after even if the work is not challanging
and the pay is poor.

A negative attitutde towards "home-made" or "hana-
made"and a blind posi“’ve attitude towards the
imported or machine made.

Traditions and agrarian value systems established
over thousands of years have as strong an in-
fluence orn human behavior as religion.

The educational system reflects and amplifies the
cultural attitudes towards manual labor. There
is a very high regard for scholarship and intel-
lectual endeavors. 2 person's status is elevated
when he uses his mind ang not his hands. Even
when the children of workers and farmers go to
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school, their own families expect them to
act their part and not to get their hands dirty.

10. There is a universal belief that labor intensive
technologies are inferior technologies and dis-
tract from catching up rapidly with establisheqd
technological societies,

B. Constraints against regional cooperation

1. Natural suspicion and fear of economic abuse
or domination.

2. The human ego is notoriously reistant to ideas
and concepts which do not originate from the
known, tested, and trusted individual.

3. The old political difference and animosities
between nations may influence the attitudes
of people for some time.
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APPROPRIATE TECHNOLOGY AS AN
APPROACH TO TECHNICAL DEVELOPMENT AND
COOPERATION IN THE MIDDLE EAST

The Near East regicn, has an abundance of human resources,
a lack of capital and a viable scientific and technological base
which would make it ideal for appropriate techriology applica-
tion. It can, if properly introduced in the region, provide an
effebtlve,practlcal vehicle for economic and social advances
as well as a cushion against outside economic changes. For
the masses, the foremost benefit of appropriate technology is
the developing and extending of their problem solving ability,
entrepeneurship and skills. It would establish a self-
sustaining and expanding reservoir of skills and would reduce
unnecessary dependancy on external resources. Employment,
human productivity and equity can be achieved with low cost
labor-intensive technology.

Appropriate technology requires a small amount of capi-
tal, it is maintainable en a local level, it is applicable to
many people and it is labor intensive. It should be compatible
with local cultural patterns and therefore controlled by its
users. Approprlate technology can be delivered at low cost

and can be applied to the production of goods as well as the

provisions of services, Hardware is only a part of the over-

all process of organizing people into effective workina groups.

Some of the basic criteria for appropriate technology

are:
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1. High employment potential,

2. Better producitivity than existing technology
in the same field,

3. High local content,
4. Low dependance on complicated infrastructure,

5. Small scale entrepeneurship development and
local ownership,

6. Integration of science and technology into
the cultural setting.

7. Meaningful work, personal grwoth and self reliance,

8. More personal involvement in direct production and
less bureaucratic pPaper shuffling,.

In a broad Sense, appropriate technology is being ap-
Plied in the Israelj Kabutz. This may very well provide some
Practical proof as to the viability of this approach and a
basis for regional cooperation. Conditions are somewhat
different in the small villages of Egypt, Syria, Jordan or
the West Bank. The problems, needs and golutions may also be
somewhat different,. Regional cooperation in appropriate
technology should pe eéncouraged, whenever possible, to en-
hance progress rather than hinder it. Cooperative arrange-
ments can be developed. Networks among small scale economic
producers can exchange pProducts, services and materials for

the ultimate benefit of each producer.
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IMPLEMENTATION PHILOSOPHY AND MECHANISMS

The need to mobilize scientific and technical resources
in support of regional developments is clear. Many economic
and social problems can be solved, and the efficiency and

productivity can be imporved if 1local groups, both independ-

ently and through national and regional organization, see to
identify, describe and set priorities on problems important
to their citizens.

Characteristics and hence solutions to many domestic
problems vary from locality to locality. Finding effective
ways to define and implement appropriate technology programs
requires that local Jroups are able to undertake projects
shaped to their needs. Most of the governments of the region
command the major resources, laboratories and personnel
needed to implement such programs but they lack the close
contact with the people directly affected.

The mechanism of science and technology applications to

community needs is one of agents not agencies. 1Individual

initiative, effective communications and interpersonal re-
lationships are the most important factors contributing to
successful technology application. The role of the govern-
ments is to avoid direct involvement in the developmental
process but at the same time, provide ready accessibility to
economic data, technical resources and innovations (foreign,
regional and local). The government could provide 'seed fund-

ing" to groups who identify problems. Public service and
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public service oriented agencies should work through univer-

sities to train practically oriented field agents with a

strong commitment to appropriate technology applications.

There are challenges in implementing appropriate tech-

nology programs in countries with establiched and complex

bureaucratic structures. Another problem which has to be

faced is how to give apriori RESPECTABILITY to appropriate

technology activities in the scientific and financial circles.

The latter is by far the most important point on which the

future of the entire enterprise may rest.

The following are some specific steps which have to be

taken by

nology:
1'

the governments in implementing appropriate tech-

A communications policy with an action network
are needed to assure that appropriate technology
is developed efficiently and in accordance with
the needs of the people.

Mechanisms that allow for regional partnerships
in_technology sharing should be developed.

These regional partnerships should explore funding
arrangements that strengthen local efforts and
stimulate the use of private and public resources.

Administrative and legislative action ig needed
to perpetrate there regional exchanges and
partnerships.

Government interference in the actual practice
of appropriate technology should be kept to a
minimum.

The mass media i.e. the public press and communi-
cation systems should be utilized to publicize
appropriate technology efforts.
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7. Incentives and rewards should be instituted
to recognize public and private agencies
for effective and substantive services to
appropriate technology.

8. Educational objectives, particularly at the
University level, should reflect this need
for training people—not only with the know-
ledge of sophisticated technologies but more
importantly—how to use this technology in
in a practical, productive and economically
fruitful way.

9. Roving workshops and awareness centers should
be developed on a regional basis to provide
on-the-spot exchange of results and to link
the technological capabilities of the educa-
tional and research institutions with the
needs of the region.

10. Governments and scientific organizations should
recognize appropriate technology activities as
an important aspect of the national technological
development. Respectability of this type of
activity is essential for motivating innovative
and enterprising engineers and scientists to be
involved.

Implementation Mechanisms

In the initial phases of implementation, students in the
universities and technical institutes would be the hub of
the activity. Most of them come from the villages or the
conjested urban areas. They are the ideal link between the
potential users of technology and the technology centers.
They represent future leaders of their communities and if
Properly motivated, would be eager to serve.

A proposed plan for appropriate technology implementa-
tion based on student involvement is outlined in the follow-

ing:
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Appropriate technology projects would start in the jun or
year of college as part of the academic program. Projects
should be initiated by the students. The basic criterion
for an acceptable project is that it represents a response
to a true need in the community where a student or a group
of students live., The students would be graded based on

Seed money would be made available to the students to
undertake a feasibility study of their projects during
their summer vacation which they normally spend unpro-
ductively in their home communities. A documented report
on the summer implementation would be required for aca-
demic credit. Grades would be based on the seriousness
of the effort and the involvement of the community in

the project. Involving local high school students should
be encouraged.

The projects would be appraised for technical, economic
and social impact during the senior year. A comprehen-
sive report wnuld be required before graduation in partial
fulfillment of their degree.

It should be noted here that an extensive senior project
is currently an integral part of the engineering curricula
in most of the universities in the region. What is pro-

posed here is simply an emphasis on relevant applications.

National competitions for projects in different areas
would be held annually.

The winners in the national competitions would compete
in the regional competition.

All promising projects would receive immediate financial
Support for implementation and the students would be
exempted from military service.

The winners in the regional competition would be also
awarded with study trips abroad to acquire more knowledge
relevent to their projects.,

Appropriate rewards should be given to the faculty super-
vising the successful projects.
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Administration

A university committee on appropriate technology would

‘be sec~up in each university or technical institute

to administer the academic programs and accumulate a
central library on the subject. The committee is to

be headed by the academic vice-president of the univer-
Sity with representation from the different departments
by faculty who are supervising student projects.

A “Faculty—Government—Industry—Citizens" Council would
administer the nrational competitions.

A national advisory committee under the auspicics of
the Chief of State and headed by his science and tech-
nology advisor or another designee would include the
heads of the different institutional committees.

A regional Appropriate Technology Coordinating Board
would he formed to assess developments, apply for re-
gional grants and administer the regicnal competitions.
Since this is a critical committee it should have a
broad representation in terms of nationality, rank, age
and skills. Its members should have a commitment to
appropriate technology epplications and are well respec-
ted by their peers.

A suggested structure for this committee can be:

a. A respected professor of engineerinag design (for
example, Professor §S. Bayomi, Ilead or Design and
Production Engineering Cepartment, Cairo University.
He is highly respected by his students and the
engineering comrunity and has made many contribu-
tions to appropriate technology).

b. A science and technology dean (a suggested candidate
is the Dean of Engineering at Ben Gorian University
or the Technion, Isracl.

C. A university president (a suggested name is Dr.
Ahmad Hassan of Aleppo University, Syria. He is
a former dean of engineering and very active in
international engineering education pPrograms). The
College of Engineering in Aleppo has 9,000 engineer-
ing students.

d. A high level government official with genuine in-

terest in fostering appropriate technology (a sug-
gested candidate is His Royal Highness Crown Prince
Hassan Bin Talal of Jordan, His address to the
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Second Arab-European Business Cooperation
Symposium in Montreaux-Switzerland, May 1978
reflects his interest in technology transfer).

A respected progressive community leader (a
Suggested candidate is *he mayor of Nabulis or
Bethlehem, wWest Bank) .

A former student who has demonstrated exceptional
ability in appropriate technology application

(a suggested candidate is the winner of the
regional competition).

A senior economics or financial officer from
the U.S. State Department, UNIDO or the World
Bank.

The Board would have corresponding members or
consultants from the U.S. who have intimate
knowledge of the socio-economic aspect of the
region and are interested in technology applica-
tions (preferably from the Near East Origin).
Midwest Universities Consortium for International
Activities (MUCIA) can play a significant role

in this regard. The consortium includes most of
the major universities of the Midwest and has a
long history of service and cooperation with the
less developed countries all over the world. It
also has active interest in Appropriate Technology
applications.
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SUGGESTED BUDGET FOR INITIAL IMPLEMENTATION PHASE

Because of the limited financial resources of the re-
gion, it is inevitable that the U.S. will have to finance
any demonstration projects. The following is a suggested
budget which is envisioned to be adequate to initiate
appropriate technology activity in the region.

Total Expenditurz/Year ....... $35 million

Period ...iiiivennnnee seeanns 4 years

Annual Allocations per year

EGYPT
Univ. of CairOeeeeeseeeeeeeeasnse S1 million

Univ. of Alexandria.......ee..... $1 million
Ain Shams University......ce..... S1 million
Tanta University..see-veieveeeeess $ .5 million

Mansoura University...........e.. $ .5 million
Asuit University......vveeeeese.. $ .5 million
Menia University....ecvevvveeeee. $ .5 million
Zagazig University.......vv00ve.. $ .5 milljion

High Technical Institutes
and other technical schools..... $ 2 million

Total $7.5 million

ISRAEL
Tel Aviv University....eeveeee... $1 million
Technion.....c.ceoeveevecceeeess. $1 million
Bar Jlan University.............. $1 million
Ben Gorian University............ $1 million
Hebrew University.........cveeve.. $1 million

These universities can work in
conjunction with Inst. of Packag-
ing, Wine Institute, Inst. of
Transportation Research, Desert
Institute, Mer Mem. Institute, etc.

Total $5 million
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JORDAN
University of AMMAN. s eeverveasesess$ .5 million
Yarmouk University.......vvvveveee.e$ .5 million

Other technicatl institutes..........$ 1 million
(see Appendix)

Total 2 million
SYRIA

University of Damascus..............$ 1 million

1l million

Aleppo University......vovevennen...$

.$ .5 million
&~
9

Latthakia University...............

Other Technical Institutes..........%8 1 million

Total $3.5 million

WEST BANK AND GHAZA

Different technical institutes......Total $2 million
(see Appendix)

This budget reflects an average expenditure of $1,000 per

involved student per ycar to cover direct project costs

and university expenditure for the special tutoring neces-

sary to supervise the proposed activity.

REGIONAL APPROPRIATE TECHNOLOGY CENTER

-Central administration and central
library OPerationS . iiiieerireeennneeanaS § million

-Roving workships, awareness centers,
field agents and consultants............$ 5 million

-Support for other community activities
other than those connected with the
educational institutions................$ 5 million
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SPECIFIC ARLCAS FOR UTILIZATION OF APPROPRIATE
TECHNOLOCY WITH POTENTIAL FOR REGIONAL CO-OPERATION

This section lists examples of specific projects which
lray be considered as demcnstrations of technology applica-
tions. The list briefly describes the envisioned nced,
existing conditions, available resour es and expected eco-
nomic and social benefits. Also considered are such prob-
lems as irpiementation, community acceptance, blockages,
implementation, wide adaptation possibilities and the po-
tential for regional co-uperation.

This list is by no means complete and the order of
presentation does nct necessarily reflect the priority
assigned to the project.

Project Area-I

Need:

Small scale agricultural tools and practices to improve
the efficiency of human and animal work and increase the
productivity of small tracts of land.

Existing Conditions:

With the exception of the Israeli co-operative farms
and a few mechanized farms in the rest of the region, farm
tools and practices are essentially the same as in ancient
times.

Available Resources:

Technical Solutions

Because of the universal interest in this type of proh~-
lem, many technical solutions have been developed, field
tested and evaluated in several world communities. Avail-
able solutions may or may not be directly applicable to the
Near Eastern farming needs.
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Materials

Can be readily obtained if not already available in
the region.

Human Resources

Available with proper training. Joint pProjects be-
tween the engineering and agricultural schools would be
necessary.

Financial Resources

Seed money is needed for development and small loans
would be necessary for production ventures.

Expected Social and Economic Benefits

Creating an industry for agricultural tools. This
would affect approximately half the working force in the
region. It would improve fooqd pProduction efficienc ;r Y-

Community Acceptance

There would be resistance to change unless the farmers
nvol

are i ved in the development and evaluation process.

Potential for Regional Cooperation

Excellent if the political climate permits,
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Project Area-II

Need:

Tools for do-it-yourself improvement and maintenance
of urban homes.

Existing Conditions:

This project is particularly needed for Egypt where
the maintenance of home exteriors and interiors has virtual-
ly stopped for many years. Tools to simplify plastering,
painting, window repairing, floor tile installation, plumb-
ing, etc. are badly needed.

Hand operated floor sweepers and floor washers are
also needed to compensate for the shortage of domestic help.

In spite of the continuous transfer of airborne dust
‘and domestic flies through the windows there is no industry
for window screens which can be easily mounted on existing
windows and are easy to clean.

Available Resources:
Mﬁ

Technical Solutions

M

There are some technical resources to assist in this
project. However, the majority of the tools would have to

be specially designed to suit the existing habits and life
style of the people.

Materials

Natural fibers (especially cotton) are available in
abundance. Small scale Plastics technology is easily
transferable.

Human Resources

The skills needed to work on this project are avail-
able in large numbers in the different engineering schools
and technical insitutes.
Financial Resources
M

Financing mechanisms would be needed for manufacturing
the products.

Eggécted Social and Economic Benefits

Improving home environment and sanitation. Creating a
large number of urban small scale industries.
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Community Acceptance

These tools would be welcomed by the community. A
change of attitude is necessary to create the social climate
for do-it-yourself activities.

Potential for Regional Co-operation

Joint ventures between Egypt and Israel to develop
small-scale manufacturing in this area would be mutually
beneficial.
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Project Area-~III

Need:
Develcping self-help housing industry for the rural
and urban areas.

Existing Conditions:

There is a severe housing shortage in both rural and
urban areas, particularly in Egypt.

A housing technology based on utilization of local
materials (stone or brick and processed agricultural waste
products) and self-help construction would ease existing
shortages and encourage development of new industrial and
" agricultural settlements and workshops.

Potential for Regional Co-operation

The experience Israel in development of self~-help
settlements would be helpful to Egyptians planning effici-

ent home construction technology.
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Project Area-IvV

Need:

Siall-scale fertilizer and insecticides production.

Cxisting Conditions:

All countries in the region including Israel use lower
fertilizers and insecticides per acre than is required for
maximum output.

' Regional Co-operation:

This is an area where regional co-operation in develop~-
ing the necessary technology and production facilities
would be beneficial to all participants. The political

climate would determine the level of co-operation.
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Project Area-v

Need:
Developing irrigation systems and technologies, such
as drip irrigation, for water conservation.
Existing Conditions:
There is a considerable waste of water resources in
areas where water is readily available. Water conservation

practices would allow more land reclamation.
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Project Area-vI

Need:

Developing effective artesian well drilling tools and
Practices for water resource development,

Existing Conditions:

Vast uncultivategd regions can be rendered productive if

underground water resources are tapped,
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Project Area-vII

Need:

Developing solar energy applications for urban and
rural use.

Existing Conditions:

The region is sdeally suited for solar energy utiliza-
tion, especially for home use, water desalinization and
purification.

Regional Cooperation Potential

israel and Egypt have had interest in this field for

a long time. This area of technology application would be

ideal for regional cooperation.
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Project Area-viir

Need:

Development of aquaculture and fisheries.
Existing Conditions:

All countries in the region can benefit considerably

from small—sca1e~aquaculture technology to boost their meat
production capabilities,
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Project Area~IX

Need:

Development of small scaie industries for packaging,
processing and storing of agricultural products, especially
fruits and vegetables.

Existing Conditions:

There is hardly any smell-scale agricultural products
processing industries in the villages of the region. This
technology if applied can increase the flow of farm products

to the cities.
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Project Area-X

Need:

Developing clean sources of energy for household use
in rural areas -— as for example; making methane gas from

animal dung.

Existing Conditions:

In the Egyptian village, dried animal dung has been
used for centuries as the primary source for cooking and
baking. A clean source of energy can be readily produced
from the dung in the form of methane gas. The material
remaining after the extraction of methane can still be

dried and formed into fuel discs or fertilizer.



Project Area~XI

'Need:

Small scale olive 0il and grape processing industries,
also soap ang detergent manufacturing from the oil.

Existing Conditions:

This project is primarily for Syria, the West Bank
and Jordan where cld inefficient techniques are still in
me L ]

Available Resources:
—==2802¢ Xesources

Technical Solution

The large scale technology exists and has to be scaled
down so that they fit the existing pattern of family owned
enterprises.

Material and Human Resources
“‘_—_—.__—_

Both Syria and Israe) have the material, manufacturing
and human resources for developing this project.

Financial Resources
M—

External resources will be needed to support the
research and development.

Expected Social and Economic Benéfits

This project would considerably benefit the olive
growers by increasing employment and extending marketing
potential

COununitz Accegtance

The communities growing olives and grapes would be
very receptive to any improvement in processing and market-
ing thpir‘hnxweat.

Potential for aogionaIVCb-ggeration

(nnqibnnl co-operation in this project on a large scale
is not possible without peace in the region.
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Project Area-XII

Need:

Effective single or two passenger transportation ve-
hicles which are human operated or with very small gasoline
engines. They could be utilized in congested urban commuting

as well as in the rural areas where they use animals.

Existing Conditions:

The transportation Problem is very acute. Private
transportation by car is out of the reach of most of the
population in the region. It would also alleviate the

overcrowding of buses, trains and public transportation.
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Project Area-XIII
Need:

There is need for tile production for use in irriga-

tion ditches as well as efficient pottery industries.
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Project Area-xX1v

Need:

Small-scale furniture industries utilizing local
materials. Emphasis on functional design rather than orna-
mentation should be stressed; this would require some educa~
tion. It could become popular and thus socially acceptable

— just as modern design has gained acceptance in the U.S.
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Project Area-Xv

Need:

Developing sanitary systems for rural house-hold

- waste disposal and recycling.
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Project Area~Xvi

Need:

Applying modern production,managerial and marketing

technologies to the local artifacts industries for export

trade.
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Project Area-XVvlIl

Need:

Developing appropriate practices and technology for
qrazing of sheep, goats and other livestock. This problem
is important for Syria, Jordan, the West Bank and the non-
agricultural desert regions of Egypt.

Existing Conditions:

Current practices are archaic and in many situations

they are counterproductive.
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Project Area-XVIII

Need:

Small machine shops for patch manufacturing and repairs.
Also electrical machinery repair shops.

Existing Conditions:

This type of activity is the basis on which any
meaningful industrialization is built. Existing shops are
short in number, equipment, good management practices and
skilled labor.

Encouraging the development of this project would
Create meaningful and productive jobs for many of the
engineering graduates ag well as training for a skilled

industrial labor force.
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IMPLEMENTATION FEASIBILITY AND
THE U.S. ROLE IN SUCCESSFUL IMPLEMENTATION

Many of the projects listed in the previous section
can be implemented now even without direct regional co-
operation if funding resources are available and if the
Appropriate Technology philosophy is adopted as an integral
part of the development plans for the various governments.

Regional co-operation can start immediately on the

technical level. Technology is a commodity, an essential

neutral tool. There are many examples of technology trans-
fer between nntions with diverse political systems. The
U.S. can play an effective role in initiating technological
Co-operation by acting as a mediator through existing
university structure.

Organizations such as the Midwest Universities Consort-

‘ium for International Activities (MUCIA), which has exten-

sive technological resources and linkages to all countries
in the region, can provide valuable neutral grounds for
technical co-operation, for technology transfer, consulta-
tion services and training of key personnel.

Future direct technical and economic co-operation would
naturally evolve as the political situation permits.

The needs of the people in the region, the existing
economic conditions, and the expectation of help from the
U.S. makes it timely to initiate grass roots technological

developments with U.S. universities and resources
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participating as full partners during the initial or early

phases of the process.,

This is an important and necessary function which should
not be taken lightly if peace based on economic stability
and self-reliance is to reign in a region of vital interest
to the U.s.

Many of the universities angd technical institutes in
the entire region are looking to the U.S. for help and
direction. The U.S. should capitalize on this to help them
expand and direct some of their resources for Appropriate
Technology developments.

We should also provide them with sorely needed practi-
cal technical resources and funds. Technical co-operation
to develop a viable grass roots technology in the region
is very much needed. Such development can, in the long
run, ease the heavy financial burden carried by the U.S.

in economic aid for the iegion.
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AREAS FOR FUTURE :INVESTIGATION

The implementation mechanisms proposed in this report
represent suggested approaches and guide lines. Detailed
plans for implementation with specific budget and resource
identification would require further studies on specific
aspects of the general plan given this proposal, especially
with regard to effective regional co-operation and
mechanisms.

It is a relatively easy task to legislate change;
however, it is sometimes difficult to generate the grass
root commitment and support needed to guide the masses in
the direction of more self-help and less reliance on the
governments for accomplishing a better quality of life.

There are no rules for enforcing initiative, innovation
or motivation. These can only develop if the proper climate
exists. This is & role for the universities to fulfill.
Further studies are needed to assess the capabilities and
the needs of each university or technical institute in
order to accomplish these goals within the framework of

their current policies and obligations.
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SUMMARY |
The Near East countries considered in this study (Egypt,
Israel, Jordan, Syria and the West Bank and Gaza) have a
combined Population of over 50 million (of these, 39
million are in Egypt). The science and technology
man power not including social scientists is 290,000
(of these 240,000 are Egyptian)., The regional Gross
National Product is approximately $23 billion (of these
$9 billion are for Egypt and $9.5 billion for Israel).
The Gross National Product ranges from over $3,000 per
capita for Israel to $400 fér Syria, and $250 for Egypt
and Jordan (See Figs. 1 to 4).
Except for Israel, approximately 60% of the popluation
is engaged in food production and don't produce enough
to supply the needs.
The region is highly dependent on foreign economic aid.
The dependency seems to increase with time.
There are high expectations for prosperity after peace
in the region especially in Egypt. The overwhelming
majority believe that peace will bring with it econonic
miracles.
The primary objective of all countries in the region is
economic self-reliance.
Most of the industrial ang agricultural development plans
are focused exclusively on large-scale government-owned

enterprises. They have been operating on a low level of
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efficiency due to the lack of attention to the infra-

‘structure needed for meaningful large-scale industriali-

zation.

Appropriate small-scale technology can provide the answer
to developing a grass roots industrial base for improving
the overall efficiency of production.

The region has many educational and research institutions
with the potential to provide the needed support for
technology applications. The graduates of most of the
institutions, however, are not adequately trained‘to
weave their knowledge in the fabric of their communities.
Most of the scientists and technologists are employed in
over-crowded government agencies. Their productivity is
low.

Technology applications should involve the masses as
partners in the development process.

The most pressing problem in the region is improving

the food production and service industries.

Improvement of food production is possible by improving

existing practices and increasing land reclamation,

. especially in Syria. Some major advances could be

attained if the Sudan was involved in some economic and/
or technical partnerships.

There are areas for technology applications which would

be readily accepted by the masses because it would mean

an opportunity for self-improvement. These potential
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beneficiaries, however, lack capital and the access to
technical ang managerial resources to initiate such
ventures,

The established government bureaucracies and banking
pPractices are not conducive to support small enterprises,
The universitieg and technical insitutes are the natural
place for initiating pPrograms of technology applicatiors
and entrepeneurships.

Universities can also provide a practical forum for
initiating regional Cooperation in thig type of activity.
Students are a good representation of the different seg-
ments of the socio-economic structure and are therefore
the ideal link for initiating technology applications in
the various communities. The can also be the 1link for
initiating regional Co-operation through exchanges and
internships.

Most university resources are limited and the faculty
are coo heavily loadeq and over-extended to‘undertake
additional development responsibilities. Supporting
staff committed to appropriate technology applications
have to be hired and trained to Supervise the student
Projects. Additional work Space to accommodate the
student project activities would te needed.

United States universities and oréanizations interested

y .
in appropriate technology applications (such as MUCIA)
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can play a very important role in the training of the

needed staff and fostering regional co-operation. Short

" term seminars for staff and students from the region

could start in the U.S. universities as soon as fund-
ing is available. Technology information and consulta-
tion services for the Near East can be readily organized
by these universities.

The initial involvement of U.S. universities would
diminish after the activities take root in the region
and would cost between one and four million dollars per
year — depending on the extent of the participation.

VISIBILI''Y and RESPECTABILITY are needed to motivate

nology application would contribute to the needs of the
masses.

For example, President Sadat's Village (Mit Abu E1
Kom) as well as the birthplaces of the prominent national
leaders would make excellent experimental locations for
initiating some of the rural self-help projects.
Regional cooperation can start immediately in the West
Bank and Gaza, particularly on projects related to agri-
cultural productivity, marketing and housing. Teams from
Egypt, Israel and Jordan would work with local farmers
and students. They would begin by recognizing and de-
fining problems, then they would plan feasible workable

solutions,



21,

22,

23.

24.

25,

-57-

The Sinai would also be a natural arena for co-operation
between Egypt and Israel. As soon as a peace treaty is
signed, there are 1/2 million acres of ariable land and
a wealth of mineral and ocean resources. The Sinai has
been under Israeli occupation since 1967. Israel has
much technical data and experience there and Egypt is
planning on it for some development. Israeli experience
can contribute to the building of settlements and resorts,
etc., as well as developing agriculture and harvesting
natural resources.

In implementing appropriate technology, the role of the
governments is to provide the proper climate for the
various activities to develop and tc reward effective
service to the cause.

Total or partial exemption from military service should
be awarded to those working on appropriate technology
projects.

Research institutes for science and technology should
devote part of their effort to studies relevant to
national and regional need.

Mass media should give adequate coverage, support and
recognition to this field of endeavor. This would help

to motivate mass involvement and participation.
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APPENDIX 1

BRIEF OUTLINE OF THE ECONOMIC
BASE FOR THE DIFFERENT COUNTRIES

IN THE REGION
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ISGYPT |

Food Production

Egypt has very large desert regions, but the Nile
Valley has one of the world's highest population densities.

Egypt is primarily an agricultural country. Approxi-
mately 60% of +he population live in rural areas and approxi-
mately 60% of the human resources are engaged in food pro-
duction. There are no forest or woodlands ;n Egypt.

All agriculture depends on irrigation since rainfall
is negligible. Agriculture is labor intensive and the
small plots of land are worked with tools differing little
from those in ancient times. Livestock is raised primarily
for draft purposes rather than milk and meat production.
Only 10% of the milk is consummed as milk and 30% is con-
verted into cheese. The remainder is used to make butter.
Fish is an important source Oof protein and the annual con-
sumption is approximately 7 1b. Per person. One third of
all fish is from inland waters and the rest is from the
Mediterranean. Most fishing is an individual or family
operation.

Egypt produces a variety of cereal Crops; rice, beans,
clover, vegetables, sugar cane, and a wide variety of fruit.
There are approximately 6,000,000 date pPalms in Egypt.
Because of the high population density and rapid growth of
population, Egypt is not self-sufficient in food. The

chief export crop is cotton.
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Mineral Resources

EgYpy has a variety of mineral resources which in-
clude: oil, phosphate of lime, caustic soda, gypsum, talc,
lead, asbestos, chrome and deposits of low grade iron one.
Although all wood is imported, there is an abundance £
building materials such as limestone, alabaster, marble,

granite and basalt.

Industgx

Most of the manufacturing industries are concentrated
in Cairo and Alexandria. Some industrial parks are begin-
ning to form in the Suez Canal region. Textile industries
are primarily in Mehalla, Al-Kubra and Kafr El-Dawar. The
spinning and weaving factory at Mehalla is the largest in
the world and employs approximately 30,000 workers.

Food industries are limited. Otherwise there is a
wide variety of industries (primarily public ownership)
which include metal (steel, copper, aluminum) , chemical
(soap, fertilizers zna pharmaceuticals), petroleum products,
cement, rubber, leather (5,000,000 pairs of shoes annually),

glass (including plate glass windows).

Transportation

There is a network of highways connecting the major
cities. Traffic on the highways and within the city is
highly congested. Railroad transportation has suffered

extensively in the last thirty years but is still the main
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mode of transportation for the masses.

There are approximately 2,000 miles of navigable
canals (including 950 miles of the Nile) which are used
for heavy cargo transport by alrost ancient flat bottom
feloukas.

Donkeys (there is an estimated 1,000,000 of them) and
animal driven carts are the main form of transporting farm

produce from the villages to the city markets.

ISRAEL|

Israel has by far the highest standard of living in
the considered region ($3,000 per capita versus $250 for
Egypt and Jordan ang $400 in Syria). This can be attribu-
ted to the high rate of development in agriculture and in-
dustry and the foreign financial assistance, especially

from Jewish communities around the world.

Food Froduction

Only 6% of the total labor force is engaged in agricul-
ture (as contrasted to approximately 60% for Egypt, Jordan
and Syria). Most agriculture is undertaken by cooperative
and collective agricultural settlements. There is extensive
use of agricultural machinery and fertilizers. There is
active fishing in the Gulf of Agaba and the Mediterranean.
It is interesting to note here that comparison of agricul-

' tural productivity in selected developing countries publish-

ed in "Foreign Agriculture Economic Report No. 27-ERS, UsDA"



-70=~

gave the following statistics:

Agr. WOrgers Agr. Output Tractors Fert.
L P ey Per Ha wrge  Smeti kg
Japan 2450 961 1.55 232.82 270.1
Egypt 166.7 643 4.28 - 109.8
Israel 33.3 557 19.24 - 85.2

The Israeli agricultural villages founded in the Negev
Desert have been successful due to excellent utilization and
management of water resources and the development of appro-
Priate practices for the region.

Israel agricultural products include citrus fruit
(which is the major agricultural export) sugar beets, grapes,

cotton, wheat and barley.

Mineral Resources

Potash, bromide and magnesium from the Dead Sea.
Precious stone deposits on limited scale. Stone for build-
ing materials is a highly developed resource. There is

some oil on a very small scale.

Industgx

In its 30 years of existence, Israel developed a viable
industrial base which covers a wide range of manufacturing

and processing pPlants as well as a large variety of light

industries.
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Transportation

Because of the special circumstances of Israel and
its geography, road transportation is the primary means of

transporting people and goods.

[JORDAN AND WEST BANK |

Jordan and West Bank are traditionally agricultural
areas with a fair percentage of the population engaged in

stock raising.

Agricultural and Food Resources

Except for the Ghor Canal project which taps the var-
mouk River most of the agriculture relies on rainfall, ‘The
major products are olives, grapes, figs, wheat, barley,
beans, and lentils,

Agricultural products are not sufficient for population
needs. Stock raising is essentially the same as in biblical
times with sheep and goats as the primary stock. S me fish-
ing is undertaken in the Gulf of Agaba.

There are Aleppo pines and oaks in some patcheg of

woodland,

Minerals
There is potash in the Dead Sea, and phosphates, Cop-
Per and manganese ores can be found in limiteq quantities,

Iron ore of good quality can be found in scattered areas.
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Industgx

There are a number of small industries which include
many local olive oil presses and refineries, tobacco fac-
tories, sugar refineries, taniieries and soap nanufacturing.
There is a considerable handcraft industry especially in

Jerusalem and Bethlehem which thrives on the tourist trade.

Transportation

The primary mode of transportation is essentially by
roads, which are generally in poor condition. Animals are

the main mode of transportation in the agricultural areas.

SYRIA

Syria is also a primarily agricultural country with
approximately 60% of the labor force engaged in agriculture.
It has vast undeveloped agricultural regione which require
extensive irrigation and Settlement projects. Most 6f'the

current agriculture rely on rainfail and there are some high

forest of Aleppo Pine and oak in the mountain regions. Most

-of the urban population live in Dsmascus, Aleppo and Latakia.

Food Production

Agriculture is primarilj labor intensive although

mechanlzatlon is being introduced at a rapid pace. There

’are large coastal strips of mulberry and olive groves and

the typical Mediterranean products of wheat, barley, grapes,

apricots, sugar beets, and cotton. -
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Meat production relies on raising of sheep and goats.

Industgy

There is a growing number of heavy and 1light manufac-
turing which is being introduced to enhance the industrial
base of the economy. Traditional industries include the
manufacturing of furniture, textiles, wool and silk yarns,
leather, Soap, glass and cement. Food processing indug-
tries include Sugar refining and canning of fruits and
vegetables on a limited scale.

Syria has no oil industry but is in the route of an

0il pipe line transit to the Mediterraneas.
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APPENDIX 2

EXISTING SCIENCE AND TECHNOLOGY INSTITUTIONS
WHICH CAN SUPPORT DEVELOPMENT OF

APPROPRIATE TECHNOLGGY
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INSTITUTIONS FOR POTENTIAL WORK
IN APPROPRIATE TECHNOLOGY

Egypt

1. Ministry of Agriculture: Administers agricultural experi-

ment stations 1nd specialized research institutes throughout

Egypt.

2. National Research Center

National Resources

Food and Agriculture

Health & Environment including six medical
research institutes

Energy

3. Ministry of Housing and Reconstruction
Building Research Institute
General organization for housing, building and
planning research

4. Egyptian Agricultural Organization

5. Desert Institute

6. Ministry of Petroleum and Mineral Wealth

Egyptian Petroleum Institute
Geological Survey-and Mining Authority

7. Textile &search Center

8. Al Azhar Universit (in Cairo) (over 1,000 years oldest
university in the world) with graduates from all Arab
countries primarily in theology.

9. Cairo Universit (oldest modern university in the region)
with graduates from all Arab countries and some who are
now Israeli citizens. Has complete academic departments
including all disciplines of engineering and agricultural

research. Has extensive experimental farming.
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University of Alexandria: Has complete university
acilities, an institute for public health, medical
research and sanitary engineering, marine engineering,

agricultural experimental farms, etc.

Ain Shams University (in Cairo). Has complete univer-
sity facilities, and houses a Middle East Research Center.

University of Assiut (Upper Egypt).

Tanta University (Center of Nile Delta and railroad
network).

University of Mansoura (on the Eastern Branch of the
Nile Delta).

Universitx of Zagazig (in the Eastern province between
Cairo and Suez Canal).

University of Aswan (Upper Egypt).

University of Minea (Upper Egypt between Cairo and
Assiut),

Cairo Institute of Technology: technical education.

Higher Technical Institute: technical education.

Ministry of Public Health: Administers numerous public
health institutes and hospitals throughout Egypt.

Ministry of Public Works: Administers irrigation policies,

research and development.

Ministry of Transportation: Administers transportation

policies and research.
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ISRAEL

Ministry of Agriculture

Institute of Soil and Water

Institute of Field and Garden Crops

Institute of Horticulture

Institute of Animal Science

Institute of Plant Protection

Institute of Technology and Storage of Agricultural
Products

Fisheries Technology uUnit

Lab for Research of Fish Disease

Settlement Study Cente:-

Ministry of Commerce and Industry

Fiber Institute

Paint Research Institute

Ceramic and Silicate Institute

Geological Survey

Institute for Petroleum Research and Geophysics
Oceanographic angd Limnological Research Company
Food Industries Advisory Service

Technion: Israel Institute of Technology. Has excellent
facilities for the different fields of science and tech-
nology. Department of Stone Technology.

Hebrew University: Center for ground water.

Ben Gurion University: (in Beersheba, Negev)
Desert research. Chemicals and natural products reswarch.

Tel Aviy University

Citrus Marketing Board

Israel Institute of Packaging

Israel Wine Institute

Israel Institue of Transportation Planning and Research.

International Institute for Development Coo eration and
Labor Studies zAFRO—ASIAN Institute}.

Israel Institute of Productivity

Mount Carmel International Training Center for Conmunit
Services (rural development, handicraft promotion and
marketing) . ' '
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JORDAN

Royal Scientific Society (Amman). Has library facilities
ané printing press. Reports directly to Crown Prince
Engineering and Economics.

University of Jorcan (Amman). Engineering, Agriculture,
Medicine and Econoinics,

Yarmouk Universit (Irbid) : An engineering college is
under aeveiopment.

Jordan Polytechnic Institute (Amman). Aal1l engineering
fields,

Wad Elsair Technical Training Center (Amman) ,

Hawara Technical Center (Irbid).

Shniller German Institute (Amman).

Jordan Ccoperative Organization (Amman).

Jordan Institute of Social Work (Amman) .

Ministry of Agriculture.

Ministry of Health.
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WEST BANK

Hebron University (Hebron), Under development.

U.N. Kalandya Technical Inst.tute (East Jerusalem) .

Shniller German Institute (Rammalla).

Teerah Girl Training Center (Rammalla),

Khadooree Science Institute (Toolkarm) .

El-Arroob Training Centoer (Hebron) .

SYRIA

Ministry of Agriculture and Agrarian Reform
Agricultural research

University of Alle 0 (has an engineering enrollment
of 9,000 students)

Agricultural Research

Food Technology.

Medical Research

Animal Seience and Veterinary'Medicine
Science o

University of Damascus
Science Agriculture
Engineering
Medicine

University of Lattakia
Agriculture and engineering

There are several technical institutes and government

agencies engaged in research and development in science and

technology.
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APPENDIX 3

EXAMPLES OF MASS MEDTA
RESPONSE TO RELEVANT

STUDENT PROJECT ACTIVITLES



Column 1.
Schoolwork
in a class
all by itself

Engineering students
malee ideas help people

By Michae!l Kihan
Chlcago Tridune Presy Service

MADISON, Wis.—Last fall, a group of
University of Wisconsin students seized
a 6,000-pound mobile laboratery, carted
it over to nearby Lake Mendota, and
dropped it into 45 feet of water.,

.Similar deeds have won the university
something of a reputation for politically
inspired vandalism znd mayhem. But,
,Ahis time, the university applauded. The
students Involved werc from the Me-
chanlcal Engineering Department, and
the sinking of the lab marked the Ssuc-
cessful completion of a cluss Froject,

The great minds of “Introduc tlon to
Enginezring Design” liad scored agaln,
in this case having built from scratch
sad set in place their own fully scientif-
ic underwater hahitat—the only one in
the country to be uscd under winter jcc.,

CONSISTING largely of a 12-foot high
crstwhile wine vat and assosted serap
metal, tie underwater lab is one of this
undergraduate class's most ambitious
profects In terms of size.

But the students, most of them 19 and!
20 years old, have devised things consid-
erably more complicated—and ingeni-
ous. In recent years, these have includ-
cd a phone which a blind quadraplegic i
can operate simply by moving his head.f
a battery-operated walk.3g machine for'
paraplegics, gliders that fly under’
water, and & parachute cable jump de-
vico for rescuing people from burning.
high-rise Luildings. }

And, for thuse cold, winter Arab cil
boycotts, a simple coitraption for con-
verting furnaces fram il to coal fuel for
less than $200.
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June 14, 1970

Wirtt THE GUIDANCE of Seitip and
other wnpmecimy faculty, a team of 2%
studl~nts put the lahoratory together, do-
ing ot the design work, welding, and
othe  conutinetion Inchiding the air
compue car ol saentifie mnnitoring
cquipent it was mslatled, the tatal
cost catne do lews than $5600- considera-
by tess than the federal government s
wset Lo pas et T suech thangs

The hard part was moving it Using
crane, they hauled the thee-ton ohje. L
to the shoie, then floated it on a raft (o
b monring place st off Lake Mendo-
G o ot

Resomnlms o space capsa? ., the lab
functiony as o anchoted Lubble, held
Loneath the watar's surface by cables
altached to a canerete <f b on the lake
hottoin

THE ONLY ITNTRANCE (o the lab is
through the opsn bottem, whieh T,
s e 1o dhivers Inade, 1l contums g
iy au space large enough for fow pui-
sons amd an assortment of diving and
scientific equpisent Othe appaomt-
menls melude ntenm and eateno
et w side vindow, an observation
dome on the top, and o hydiophone sy .
tem for comrmumeating with divers in
the water o1 op the suiface .

tdeal for dwang traming, the, L s
entific uses are ahnost unhmited, test.
my the water for pollution, sturlymy al.
s aml acher maine life, and monil o -
it the dffects of Light and weather on
the Lal e s eralopy

Exporanents vill gl be made 1o de
termine how well humans can peiform
N anons undenwater conditions For
these, an e eyele has been
stalled m the lab

INCTHE WAL <casons. 8 raft is
Leptnooced above tne lab, In the win.
fyro whien the lake 1s frozen over, an
ajen hole 15 niamtained in the jice.

The lab was used frequently Jast win-
ters'thanks to the warm wetsuts worn
by fhe divers, no one suffered any Hll
ctice’s fvom the cold water, which var.
led vitemperatuie from near freezing to
40 degyees People walking the streets of
Madison, 1 fact, were considerably
culder,

Jie of the best kept secrets about that
Fale in the ice 1s that it is probably the
hest ice 1ishing spot on Lake Mendota—
owing to the large amount of oxygen
that the tab and the divers generate,

At least op: of the students will be
oble to make use of 1, Iic has Invented
an autom::ie fish-catching machine.

THE FUNCTION OF the class is not
merely. to invent things but o make
students aware of engineering as more
than just a dull technjcal subject—in-
decrd, as a field as creative as any of
the fine arts,

There are no assignments, daily les-
so0s, or dreary lectures. The students
stmply-and not so simply—hit upon
iteas and then sct about trying to make
the m work.

“L allow them to do anything they
want,” sald Prof.. Ali Seirlig, who
thought up “Intreduction to Engieering
Design" 16 years ago when he was al
Marquelte University. He brought it
with him to Wisconsin when he trans
ferred there five years later,

THE CLASS, which is required for all
suphomore mechanical engineering stu-
dents, serves another purpose: separal-
g those who aie really wtercsted in

chenneering from thuse who ought to be
studying something ke amimal husban.
dry

“Thase who do well heje generally
eontinee all the way thiongh,” Seirig
said ““They pet very enthusiastic. Mony
1n the class find themselves Koing to the
library foi the vely first time
Y Seme of the dudem mojects, such
as desiming toaders o Incyeles, are
rather mundane, hut often they put their
mmds o mere ditheult challenges aad
moie compassionate pusposes.

HAVING HEAED of the plight of a
man who was quadeaplegic and blind,
they invented the special phone which
he conld activate and diai by generating
electiical impulses with the movement
of his head

In another case, lhey came te the aid
of a young hoy who was quadraplegic
except for very shght use of his loft
mm- Coupling the leveragre principle
vith intricate gearms, they produced a
iAo el which he conid propal with sim-
ple motions of his left hang

«* The battery-operate. walking machine

for paraplegics, which employs a com.
JPuter, weighs 70 pounds and Is some-
what bulky. But, with jt, a paralyzed
persan can escape the wheelchatr and
move about with comparative ease.

SUCH FEATS bave wen Scirig's stu.
dmi:; ;zr:nrds. butents, and cl\:fn Catries
in the. Guinne, acld _Becords,
They have _nmlb}uvted.! ..
national friendship. At the monient, 13
of the students are doveloping a watar
pumpmg system for_Nepal which.em-
ploys tubes made of bronza--the oaly
kind of mctal that primitive country can
priducc,
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be ald of an emergency

Fred Stanek, Wauwatesa, enjoys a
cable-harness sysiem be and two otber UW students developed.

LOOK MA, NO HANDS —

carelree descenl from a flre ladder with {

—State Journal Phatos by Edwin Stein
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. | Barn, Silo Fire Al

W arn, Jiio ire arm

of United Press Internationg)

said, and the system detects that heal before -
The University of Wisconsin - Madison a lire actually occurs

' a said two of its engineering students have To deteet the beat, alununum probes are
m'? designed a fire alarm system specifically for plunged about 914 feet mito the hay mounds
Y barns and silos Fach preLe consists of a heat sensitive sen-

if- The UW saig Stephen Frenkel and John Sor encased withun the mege)

er Paln:jc;r dlc*.:;l!«;pod !h;.; device in a pruject The highly condug t1ve alununum conducts

coordinated by mechanica) engineering heat away from any hot spot h

of Prof. Ali Seirey The system allows carl;' present Lg a xnsor} whlchpl;s ‘v{?rteénttv:no
:e detection nf rapidly rising ten!peratures' electrical crrcunt

‘0 within mounded hay. An alarm system 15 aclivated when
88~ There are about 900 barn fires that cause temperatures exceed 150 degrees The alarm
0 $1-million 1n damage 1n Wisconsi overy €onsists of both a bell in the harp and an

T. year, the UW saiq, They are caused by the external o that can be heard throughout

Spontaneous combustipn of baled hay stored the drea

m at about 30 to 40 Fer cent moisiure conteny, The UW saud a one-probe barn fire system
. Heat 1 generateg by the decomnpisition of cosls about §21 50 Each addiional probe
e organic materia| by bacteriaj action, the UW adds $7 to the price of the systom

n

Lol .. [ B
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¢ Power plant for the home 77
~ wins UW engineering award
ck

A small electrical generalng plant
that could heat your home while also
producing electricity has von a Uy
versity of Wisconsin College of ing-
neering award for innovatjye designs
using organic fuels.
- The system, according to Engineer-
33 Ing Professor All N, Selreg, burns
ke powdered coal or other organic mat-
e fter (even garbage) 1n a combustion
't chamber and blows the hot gases into
S a low-speed turbine to spin an electri-

cal generator. The leftover exhaust

0gy. Kriesel worked with undergradu-
ate students Dennis J Hilgendor, 1309
Rutledge St., and Charles L. Stewart,
Wisconsin Rapids

Their project won first place ag the
niost innovalive designed in the or-
gani¢ fuels category in (his year's
SCORE program.

It was impossible to scale down a
huge commerical coal power plant to
the size that would supply a household
or farm's needs, Selreg said, because

gases are then diverted through a heat
exchanger to warr the house,

A_team of three UW_students
headed by graduate mechanical en%f
neering student Kenneth W, Knese),
134 Fish Hatchery Road, designed
and bullt the project for the Student
Competilions on Relevant Engineer-
ing (SCORE) program based &t the
Massachuselts Iustitute of Terhnot

higk-speed turbines cannot.avoid fric-
!.on losses Using a low-speed vaned
tirbine instead, he said, the team was
able to get 95 per cent mechanical effj.
clency.

The design is scaled to produce
down to 114 kilowatts at 51 cents a ki}-
owatt,

If put into quantity production, Set-
¢g estimated the system would cost &

natrendem ~F 8L



A home coal fuinace that compares fa-
vorably with oil and natural gas heal has
been developed by a team of engineuring
e ol Wisconsin-
Madison. Tha lurnace is clean, conve-
nient, and cheaper o operate than an oil
furnace.

Beginning with a commercially available
oil furnace, tho studenls added a mechiani-
cal system thal allows the lurnace to burn
powdored coal. The students say that such
a conversion would only cosl the average
consumer about $200 and wotild save that
much'in tuel bills {uring the first winter
"No such conversion system is available to
our knowledge,” emphasizes Ken Kriesel,
student ity charge ol |he project. "Bul thera
are no reasons why systems shouldn’t be
produced. Technically it's prelly simple

With ol prices rising and luture short-
ages promising to be severe, the con-
version lo coal is an atlraclive prospect, By
supplying all energy needs from domeslic
coal sources, the United States could be -
scll-sufficiont for at least two hundred and
possibly five hundred years.

The new lurnace is convenien! because
itrequires no attention beyond selling the
thermostal. When the thermostal de-
mands heat, the furnace uses an oil lame
o Ignite the coal, and mechanically feeds
itsell from the bin. Ashes collect in a resi-
due container, which the coal suppticr
would emply on each delivery visit.

[ ]

February 1976

Froies sinnal Engireer

sl

The furnace is cloan because the coal is
hdndled internally. The delivery truck
would pump coal into the bin through an
dirtightopening; and the ashes would bie
pumped out in a similarly sealed stream ol
water. Air poliution through the chimney
would ba neqgligibie. When the coal leed is
shut ol alter cach bum, the ol lam
cornes on again lor 30 seconds 10 burn
away most ol the remaining gases Tho air
is then passed through “serubbors” and
cleansed by a fine spray of waler The ol
required to start each heating cvele and do
the tinal cleanup burning would amount 1o
only tive galions of waler per winter

Last Septemberthe Wisconsin research
teain wan the first'prize for coal use at an
intenational comaetition in Albuqueraue,
New Mexico. This confirmed their con
viction that such a furnace could itft a large
encrgy burden from weakening petioleum
reserves

“The only real problem s the coal distr-

bution system," says mechanical engineer-

ing professor Al Seirng, who worked with
the students on e project Right now
there are no coal suppliers that deal in
powdered coal, and it's oo inconvenient
lor everyone to pulverize coal in their
homes “ Services groiw to meet demands,
however, and Dr Seireg believes that pow
dered coal delivery services can be as
commonplace as oil distributors or watar-
softzner maintenance induslries

1975
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Drives Go-Car?

= Wisconsin and they had a  back up.
5 strange-looking veiacle with I1°s a lot of fun for Jefl. But
2 them. Theytold Jeffihey were the object is 1o provide more
iooking fora test nilot, and did than fun For when Jefl works
= he want to be ons- thosc controls that enable him
; JelT took one look and re- 10 go cartng on his merry
pis plied with an eathusiastic nod. way. he's also strenghtening
3 And what little boy wouldn't. and developing coordination = e
for the go-curt is. in one word in his left arm. ===
o understood by little boys The arm has only a few . ) E.
i everywhere, “‘neat.”" functioning muscles. [:'s A s - A A“;m‘_&' L
. lt'sqbeuifourf'cetlon[;wnh weak. So ways must be f””_'?" JEFF and his pit crew, Norman Miller, left, and Bob
acushioned scaland backrest. 10 encourage him to exercise Sandberg, take a break.
= Thz controls are within casy it A R -
= reach of Jefi™s left hand, and “Just look at him,” Jeff's muscles in his weak arms, and Don Slroud._ll could be
e mother, Mrs. Howard Er-  “Now he's working as hard  produced for as little as $200
' SOLUTION TO PUZZLE \anger. explained to a MID- 25 he’s ever done, and pithout (-?1'§i::wl; o Seeaned e
ON PAGE 12 T\!IGH I reporter. ““Thera- even lhml.ung about it. ) sall. DY compartson. costs
L Pists bezt their brains cut look- According to Norman Mil-- .21.000 or more.
= STANLEY CUP ing fer activities that will moti-  ler. who develosed the can MIDNIGHY — Page 19
vate him to exercise the right  with the help of Bob Sandberg January 12, 1976
7

Jeff Erlangeris aimost to-
tally paralyzed. But that
doesn’t keegz him from driv-
ing a go-car.

Paralyzed from birth excant
for partial use of his [eft arm,
Jefl. 4, had been unable 1o gelt
around uniil one recent after-
noon when three strange men
walked into his home in Madi-
son, Wis.

Fhey were mechanical ¢p-
gincer<from the | ‘niversity of

by working them, he can
propel the cart at a speed of
three-quarters of a mile an
hour.

Jeside the seat s the jOy-
stick. an upnght meial bar Jeff
pumps back and torth to build
und maintain eagine power.

Tilting the stick to the left or
right turas the cart. And a
lever the size of a pea-shooter
can be nudged forward or
backward 'o drive ahecad or
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New Science Station dits

On Floor of Lake Mendota

, emmr————

Scuba divers and engineers launched
the Sea Gramt Underwater Habatat in
Madison’s Lake Mendota last Tucsday

Designed and bullt by University of

Wisconsip students in Mechanical En-
ginéering, the habltat will be used for
teaching aud a varfety of underwater
studies. Ali Seireg, UW mechanical en-
gneer and project director, beheves it
will be the first underwater facility to
reirain in pisce under winter e

Working closely on the praject are
David Engeseth, Univers''y diviug cf-
ficer, and Fred Mlddleton project en-
gineer

**One of the umqgue aspects of the
year-old project is that it was carried
ot entirely by undergraduates operat-
ing on a shoestring budget,’’ says
Engeseth.

(.ﬁ‘Pon[ 7; mMeg

Loolung much like a space capsule,
the twelve by sever, fool stainless steel
habitat will pe used as & submarine
expenmen, station, explains Seyreg it
wili reman permanently 28 feet below
the lake surface about 60 yards north of
the lake’s largest peninsula, Picnic
Point

The habitatl 1s suspended by cables
between a metal basket ¢n the lake
botiom and a raft leating on the sur-
face. Both basket and raft are held in
place by concrete \veights Inside the
station’s main compartment are a con-
trol panel, emetgency life support
equipment and seating for several
divers Three port holes provide a view
of the surrounding envirenment

A generator and compressor ot the
raft above supply the habitat with elec-

N -4, 1975

tneity and air In winter the raft will be
replaced by a portable structura on the
ice A four-way commusitcaiion system
can maintain continual contact between
the raf*, habitat and two divers Since
the capsule 1s in only twentv-eight feet
of water, divers will experience no
decompression problems.

Potential uses for the habitat include
teaching and research. Both Seireg and
Engeseth emphasize that the facility
will continue to be available te un.
dergraduate students.

“An mportant use for the habitat,”
says Engeseth, “will be training scien-
tists to do their own underwater
research instead of relying on divers to
do 1t for thern **

The habitat will be available to
University scientists and possibly to
outsicle agencies. Research may include
studies of lake fish and plants, under-
water physiology and effects of under-
water conaitions on equipment. Scien.
tists will be able to analyze data on the
spot inside the habitat.

Originally the enginvers envisioned a
smaller underwater tank for training
divers However, they expanded the
project into a complete experiment ' sta-
tion using an 800 gallon stainless steel
milk tank as the main chamber.
Engzeseth sees the habitat as a pilot for
a larger, more versatile facility.

Moving the habitat to its permanent
location was difficult due w0 low water
levels and high winds The project team
cventually floated the 6,000 pound cap-
sule and towed it over a mile to its des-
tination — a flat shelf on the lake bot-
tom.

Tours of the habitat will be available
in the future. Arrangements must be
made pnor to the visit with Seireg at
the UW-Madison Mechanical Engineer-
ing Department.

The UW Sea Grant College Program,
which sponsored the project, is fuhided
jointly by the National Geeanic and At:
mospheric Administration in the U.S.!,
Dept. of Commerce and by the state of .
Wisconsin, -



Unique telephone
opens his worl

Andrican nation of Peru “She cane barl: 1y me Just as
, .
P By AN BITTER olaim a5 4f he wae Inthe roowm ** Lie 44,4

Jun Suniners was 5 vears old when his fathe r W3 Bue even ey SLMMers could  converse with
stricken with multiple sclerosts, a discase of the central Peeple halfway acioss the world, he st coyld not talk to

NCrvous system There wasn't nyuch o young hoy could dy his <est door newghbor Withow having suim,eone else dial
then. . anu hold the phone for hun This voncerned his son Jim-
Now, at the age of 19, s interest iy electronics has Altines i, NECessary to leave my father at home slone

cnabled him to construct a wWirdow to the world for his for shot petiods, the event he requies assistance, ke
father MV untl someone g, dvailable to help,”

James Suimmers, 47, of rura) Onalasha, Wiscorsiy,, 15 Tuat help came In the form of an Idea Jirm coucelyed In
hedridden, totally blind, ang rearly fmmobtle below the & mechanica) enzineering conrse entigled “Theory of
neck. Deslgn." The emphasls fn hiz unlans tutorial.pisieci

Thanks to his son Jim, now an eleetriea engIneering c"“";' Is e h;;';rnlng by deing. J:m s asslgnn;cnl was te
st LUW_Madison, Summers hold, mﬁf (dentify a problem, suggest g solution, and then design
amateur radfo Tcense and is able to make phone calls and bulld a “rorking medel to test ‘}"“ solatiun. Under the

‘ ti f 4 ireg, Ji
When his father began to take an ugterest 1n becomung direction of Professor Wl Seireg, Jim sci out o ielp his

dad i s .
a ham radio operator in 1974, Jun and his famuly pltched father send ad receive phone messages

in to help bum learn his lessons, His daughter put much of Usini an | dapted teje raph key, Jim constructed a
the information from the license manual on tape And Gevice which 1w allows his father to call the operator,
Summers pracuced sending code for short intervals each his neighboriag in-laws, or any other programmed
day. aumber The * Phone Aig* o operated by a switeh which
. ' is opened and closed by head movement, .
“ M " i ]
nwblﬁr,?;:g rlrl:u??:u:str;];nh;r&t pigg;: 1;!1;:;:(10 h?\"‘c When a call comes 1, Summers Mmoves his head to
more time than anything aclivaic o switeh placed on his piilow  After hearing a
e tone from a nearpy speaker, he czn start talking vig a
One of the requiremsents for the novice Heense (the ik oohone neNt to bis pitlow. Summers releases tpe

first license a ham operator 1, ssued) 1s the abilits to swatch three times with hus head when he wishes o harig
send and recelve code at the rate of five words a m nute up

or faster. To dial ied numbe Summers closeg the
, . in-. 0 didd a programmed n S
";{:: :::':1‘:“::',?:2::;&6;?1‘38‘3::;.2;;:dﬁ e; switch three tines After about six seconds the fipst

P i ' number n the dialing sequence 15 gxaled Then in another
mmn:.l::;m:xlnm:;' an:n‘l’::: ‘::?lh‘;d*. ‘;:lgj:o'x]xn.;:’zfx 15 seconds, the second number is dialed, The Process
rigged up a sender which Summers operates with his repeals wsell unul the Jast nUmber i the sequence has
nwouth; he taps out the code by clenching and unclenching been dialed

his teeih, Even thougn this was an dmbitious project for a

Sumeners says it {s not unusual to comrmunicate by beginning engineer NG student, young Jim Summers
radlo with people haltway arcung the vorld, One of his feels that “it was o tewarding experience that was more
early volce conversations was with n WOman i1 the South fun than work »
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