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The series oj articles on building 
materials begun by Alvaro Ortega 
will continue in MIMAR 21; 
however, in this issue we have the 
privilege oj presenting both a 
method of communicating 
injormation on basic techniques jor 
self-reliance and a specific structural 
system jor building with bamboo. 

Yona Friedman has been the 
principal activist jor some years in a 
unique endeavour called the 
Communication Centre oj 
Scientific Knowledge jor 
Self-Reliance, under the auspices of 
the u.N. University. The purpose 

The rings arrive in a rickshaw. 

The rings are laid out on the floor . 
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oj the Centre is to disseminate 
scientifically accurate knowledge oj 
a whole range of techniques by 
which people can improve their 
well-being themselves . Mr. 
Friedman has produced numerous 
manuals, translated into a multitude 
ojlanguages (from Arabic to 
Sanskrit) and illustrated in cartoon 
jOlm, that deal with everything 
from water purification to the 
construction of smokeless stoves. 
These short, simply presented 
documents are often put up as wall 
posters. A long-term goal is the 
creation of a popular encyclopedia 

Assembly of a dome. 

jor survival available to millions. 
We have chosen to present in 

detail the results oj a recent 
experiment carried out with Mr. 
Friedman's participation in South 
India: the construction if simple 
domes with bent bamboo rings . A 
manual accompanies the 
photographs, demonstrating how 
basic injormation on this technique 
(which might seem complex) can be 
communicated. The results ojthe 
Centre's work appear truly 
promising in the campaign to aid 
the poor and illiterate. 

Lifting the centre of a dome into place. 

The skeleton of a dome completed. 



Self-Reliance as a Factor of 
Development 
Development means 
improving life conditions of a 
nation. To do such 
improvement involves 
inevitably government 
expenditure. 

In countries with precarious 
economic conditions, 
government cannot assure basic 
commodities (food, health care, 
housing and various services) in 
sufficient quantities for the 
largest part of the population. 
In such countries the solution 

View from inside of a dome. 

might be approached through 
people producing their own 
subsistence themselves in 
kitchen-gardens, making their 
utensils, their house and 
keeping up their health care and 
community services. 

A policy facilitating self-help 
subsistence and self-help public 
welfare represents a significant 
capital saving for a 
government. The capital thus 
saved can (and has to) be 
employed for upgrading the 
national economy: as basic 
commodities for the whole 
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nation are obtained without 
cash investment and are 
produced by the subsistence 
efforts of the population, the 
cash capital can be invested into 
the development of more 
sophisticated means of 
production. 

Economic Capacity as a 
function of Available 
Resources 
The state of a country's 
economy can better be 
described in terms of resources 
than in terms of cash. The 

Assembly of the .flat baskets on the skeleton. 

national capital consists of the 
sum of all natural and human 
resources the nation disposes of 
(raw materials, land, energy 
sources, human labour force 
and human intelligence) . 

Referring to such terms, 
investment means allocation of 
a part of the national 
resource-capital for a particular 
goal; the profitability of such an 
investment can be represented 
by the rate of the benefits 
obtained compared to the 
investment itself 

The most appropriate 

The first step in making a dodecahedra dome is assembling the rings. 

The second step is assembling the ring modules. 



A montage of "flower" domes. 
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indicator for the economic 
capacity of a nation, referring to 
the concept of the 
resource-capital, would be the 
gross national resource per 
capita (GNR p.c.) rather than 
the usual gross national product 
per capita (GNP p.c.). 

This indicator corresponds 
to the following formula: 

natural resources 
+ human labour force 
+ human intelligence 

GNR _______ _ 

p. c. number of 

citizens 
N.B. In order to quantify the 
denominator of the formula, 
the value of the resources, the 
labour force and the intelligence 
can be approximated by 
estimating the present market 
value of the mentioned items. 

Development as the 
Improvement of the Quality 
of Life for a Nation 
The progress of development 
of a nation can be interpreted as 
the overall improvement of the 
life-quality for the totality of the 
population. This involves a 
rational share of the benefits of 
the resource capital, thus an 
increase of the indicator GNR 
p.c. For a nation with 
expanding population, the 
GNR p.c. does not increase, but 
in the best case it can remain 
stable (indeed, the numerator, 
which includes the labour force, 
grows to the same extent as the 
denominator, the size of the 
population). But, in order to 
increase the value of the GNR 
p.c. in the case of a growing 
population, the numerator 
should be increased 
substantially. Now, this cannot 
be achieved otherwise than by 
increasing the human 
intelligence factor. 

Thus, the only way to make 
progress is by economic 
development that goes through 
the efforts to increase the 
national intelligence. Such 
increase of the national 
intelligence means, obviously, 
the increase of the average level 
of knowledge rather than by 
increasing sophisticated 
knowledge of a small part of 
the population. 

The knowledge enabling 
people to come up themselves 
with what they need for life can 
be the best tool for achieving 
real national development while 
investing a minimum of cash. 

The role of the 
Communication Centre of 
Scientific Knowledge for 
Self-Reliance 
The transfer of that kind of 
knowledge, enabling the most 
disfavoured groups to assure 
their own subsistence and to 
improve their life, that transfer 
of knowledge represents the 
task the Communication 
Centre of Scientific Knowledge 
for Self-Reliance is mandated 
with. 

The Communication 
Centre of Scientific Knowledge 
for Self-Reliance is an Institute 
in the framework of the United 
Nations University. The 
mission of the Centre is to 
make accessible for the 
disfavoured such knowledge of 
scientific origin as might enable 
them to improve their life 
conditions, making use for that 
purpose of those means they 
can dispose of without cash 
expenses. 

In order to transfer to largely 
unschooled people that kind of 
information the 
Communication Centre of 
Scientific Knowledge 
developed successfully several 
particular forms of 
presentation. Without the work 
invested by the Centre, many 
people would not easily obtain 
that knowledge which, as we 
saw, is the only implementable 
path to development. 

The particularity of the 
operation of the 
Communication Centre of 
Scientific Knowledge for 
Self-Reliance is thus to assure 
the missing link between 
important scientific knowledge 
and innovations of any origin, 
and the poorest, often illiterate 
people who could make use of 
the results of those achievemen 
and innovations in a fruitful wa 

The staff animating the 
Communication Centre of 
Scientific Knowledge must 
combine competence about 



A typical manual: Building 
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new scientific achievements 
with substantial sociological 
experience in order to guess 
rightly what innovations might 
be accepted by the target 
public. Beside that, the same 
team has to be expert in 
communication techniques and 
on media, sophisticated or 
simple. 

In order to be able to 
disseminate useful information, 
we have to know where to find 
it. Once the appropriate 
scientific information is found. 
we have to adapt it to the social 
context, to transform it into a 
form of presentation accessible 
and familiar to the particular 
target public, and we have to 
do this in the least expensive 
manner. 

The communication 
techniques implemented by the 
Centre include inexpensive 
presentations like wall-joumals 
or posters, more sophisticated 
ones like animated cartoon 
features, and finally, some 
highly-complex operations like 
the Museum of Simple 
Technology. 

The "Manuals", Bases of the 
Operations 
The Communication Centre of 
Scientific Knowledge for 
Self-Reliance operates by 
transposing available 
knowledge matter into 
"manuals", largely visualised 
explanations which form the 
base of all of our forms of 
presentation. 

The manuals are 
highly-simplified 
communication supports, with 
many drawings simple enough 
to be easily copied by unskilled 
people, and with small and very 
simple text as captions. The 
presentation has to appeal to 
knowledge already possessed 
by the target public, and has to 
emphasise the effective benefit 
they can expect from the 
innovation exposed. 

The least expetJ,sive use of a 
manual implies its being 
presented in the form of a "wall 
joumal". Global costs for such 
a presentation are only a few 
dollars for a village and for one 
topic. 

In order to be able to make a 
manual, the most difficult work 
is to conceive the "story 
board", which has to take into 
account the main features of the 
technique, or method, to be 
exposed and the skills and 
resources our target public 
disposes of and is ready to 
deploy. The techniques we 
expose appeal more for 
investment in labour than in 
cash or in materials which have 
to be bought. In India, for 
example, where most of our 
operations take place, even 
scrap metal can be too 
expensive for the disfavoured. 

Manuals in Audio-Visual 
Presentation (Animated 
Cartoons) 
The manuals conceived by the 
team of the Communication 
Centre of Scientific Knowledge 
for Self-Reliance are adapted to 
be presented as animated 
motion pictures, to be used for 
diffusion by local television or 
to be projected at training 
courses on the site. The 
shooting technique 
implemented for making these 
pictures can be employed even 
by unskilled people and with 
relatively simple equipment. 
That particular technique, for 
which the Centre possesses the 
exclusive rights, obtained in 
1962 the Great Award Golden 
Lion ofSt Marc, the highest 
distinction of the famous 
Venice Film Festival in Italy. 

Animated motion pictures 
based on the manuals conceived 
by the Communication Centre 
of Scientific Knowledge can be 
particularly valuable support 
material for field-workers of 
development agencies. 
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Project for a museum built with 
bamboo domes. 

Museum ~f Simple Technology 
Plan of the Madras Prototype 
Axonometry 

A Museum of Simple 
Technology 
A project for a Museum of 
Simple Technology was 
conceived, in order to make 
possible the demonstration, in 
the form of tangible objects, the 
material results of the 
techniques and methods which 
serve for topics of the manuals 
made by the Centre. As those 
techniques and methods were 
designed for the use of the 
disfavoured in order to enable 
them to improve their life 
conditions, it is important to 
present for them some proto
types of those artefacts the 
manuals show in drawings. 

The topics presented in the 
Museum are the following: 
On food growing and 
preparation: 
• gardening on shelves 
• minimal kitchen gardens 
• food storage and conservation 
• food enrichment by 

fermentation and germination, 
On water collection, water 
storage and conditionment: 
• simple water fIlters 
• drip irrigation . 
• preventation ofleakage and 

evaporation, 
On accessible energy sources: 
• firewood crop for cooking 
• fuel-efficient cookers 
• windmills for low-velocity 

wind, 

Museum of Simple Technology 
Prototype B 

Museum of Simple Technology 
Prototype B 

Roofless Axonometry Axonometry with roof 

On health care: 
• safe drinking water 
• fighting dehydration 
• preventing epidemics, 
On environment: 
• impacts of environment on 

people 
• impact of people on 

environment, 
On enterprise: 
• how to start a tea shop (for 

example) 
• how to ask for a bank loan. 

The museum-building itself 
- a cluster of hut-size units
will demonstrate those building 
techniques which can be 
implemented by the disfavoured 
to improve their dwellings. 

We are looking ahead to 
promote a network of such 
Museum of Simple Technology 
in many places in developing 
countries, to be materialised 
with the cooperation of 
government agencies, 
non-governmental 
organisations or community 
groups. The Madras Museum 
of Simple Techn.ology, work 
on which is due to start this 
summer, should serve as proto
type for the network. 

The exhibits should form a 
permanent feature continuously 
updated. The Communication 
Centre of Scientific Knowledge 
for Self-Reliance, with its 
parent organisations, UN. U 
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and I.C.S.U, will provide the 
Museum with new scientific 
ideas appropriately presented. 

The Museum of Simple 
Technology has the role of 
emphasising the concreteness of 
the topics explained in the 
manuals, topics which relate to 
methods and techniques based 
on scientific progress and at the 
same time inexpensive enough 
to be implementable by the 
disfavoured. 

The "Minimal Kitchen 
Garden" Project 
As increased self-reliance 
facilitates national 
development, to increase the 
ability of disfavoured people to 
sustain themselves and to 
produce at least a part of their 
livelihood might be the most 
effective aid to development. In 
order to impro~e that ability, 
the Communication Centre of 
. Scientific Knowledge for 
Self-Reliance programmed the 
Minimal Kitchen Garden 
Project. 

The basic idea of the project 
comes from the consideration 
that 2 to 6 square metres for a 
person might be an area 
sufficient to create minimal 
kitchen gardens and thus for 
growing foodplants providing 
those substances (vitamins, 
proteins etc.) the lack of which 

is dangerous to health and 
which'are practically lacking 
from poorest people's diet. 

On the other hand, 2 to 6 
square metres for one person 
represents an area which can be 
found not only in rural 
settlements but even in urban 
slums, particularly if the right 
techniques and the right plants 
are used. For example, 
gardening on shelves 2 metres 
long corresponds to about 3 
square metres of effective 
garden area. 

The Communication 
Centre programmed all available 
information necessary for the 
materialisation of such minimal 
kitchen gardens by the rural and 
urban poor. That implies 
competence in various subject 
matters like botanics, dietetics, 
appropriate technology and 
physical planning, all of which 
has to be formulated in a way 
accessible to the quasi-illiterate. 

Present Diffusion 
The operation of the Centre is 
very economical. Eighty-three 
percent ofthe funds are 
invested into effective 
production, with all other costs 
kept exceptionally low. 

The Centre's material was 
particularly well received in 
India. Numerous topical 
manuals were diffused at 



all-India level, many of them 
were taken over by local NGOs 
and translated into local idioms. 
Feedback is very encouraging, 
and many offers from 
voluntary translators and from 
field-workers come in. 

The estimates about the 
Indian diffusion show that our 
manuals circulate in some 
100,000 copies. We calculate, 
conforming to local custom, 
that about 10 readers at least for 
one copy means that our 
manuals reach about 1,000,000 
people in India. This is a pretty 
low figure compared to the size 
of the country, but it is a figure 
which cannot be neglected. The 
next phase of our programme 

. will be diffused by the Adult 
Education Program of the 
Government ofIndia, which 
would mean an audience at least 
twenty-fold. 

At the suggestion of some 
high personalities in India, we 
will prepare in the coming year 
animated motion pictures based 
on our manuals. 

Post Scriptum 
To people not profoundly 
acquainted with some of the 
reai problems which make 
poverty a lasting curse of our 
world, the operation of our 
Centre seem marginal. Only 
those who know that 
development of a better life for 
the disfavoured goes through 
access to useful knowledge 
appreciate the real value of our 
work. Among others, Sir John 
Kendrew, Nobel Prize Laureate 
and President of the 
International Council of 
Scientific Unions wrote about 
the Centre's manuals: "I have 
just seen the preliminary 
materials prepared by the 
Communication Centre of 
Scientific Knowledge for 
Self-Reliance and they seem to 
ll).e to be among the most 
exciting materials in the 
Information Transfer field that I 
have seen for many years". 
And this is only one among 
many other opinions of 
personalities who think that the 
Centre's work is one of the 
"most positive efforts fighting 
misery". A covering of leaves for domes as seen from inside. 
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Born in Hungary in 1923, Yona 
Friedman is an architect, theorist, 
teacher and specialist on the problems of 
communication in the realm of planning 
and building. His book L'Architec
ture Mobile (1958) is a landmark in 
the field of user participation in the 
design of housing. For the last 10 
years Mr. Friedman has dedicated his 
efforts to finding effective popularised 
means for disseminating scientific 
knowledge to the underprivileged 
masses that would enable them to 
survive. The communication centre's 
address is: 33 Bd. Garibaldi, 75015 
Paris, France. 
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Praise 

I am writing to renew my subscription 
for the excellent journal MIMAR I am 
advised my current subscription expires 
with issue no. 17. 

It is a most informative, inspired and 
creatively presented record of architecture 
in developing nations and each issue is 
eagerly anticipated. Your role in ensuring 
supply of MIMAR is greatly appreciated. 

The complimentary poster I received 
was to an equivalent high standard and is 
one of my proudest possessions. 

Please keep up the good work. 

Bob Young 
Beem:>.ft, Australia 

MIMAR is one of the most useful tools I 
have in research, teaching and design; and 
I feel that this must be true of thou~ands 
of others like myself throughout' the 
world. 

I would like to thank you for the 
excellent and lengthy review of my most 
recent book, the Completely Revised 
Second Edition of Design for the Real 
World in the latest edition of MIMAR I 
have received, No. 17. Because of the 
importance of your publication, I feel cer
tain that those people who will read it 
might fInd it most helpfuL 

Professor Victor Papanek 
School qf Architecture & Urball Des(~rz 
University of Kansas, USA 

Missing 

We have been following each issue of 
MIMAR for the past three years with 
great enthusiasm as it has been a worth
while experience to fInd out about exam
ples of contemporary architecture that are 
successful in their attempt to reflect their 
environments and ancient culture. 

However it was a disappointment to 
read through the April/June 1985 issue's 
article on Contemporary Arab Ar
chitecture "The Architects of Saudi 
Arabia", as there was no mention of Mr. 
Ziyad Zaidan or his fIrm IDEA Center 
who have been responsible for some of 
the best Architecture and Planning to 
come out of Saudi Arabia. His accom
plishments include the Master Plan for 
Yanbu Industrial City, the Design of the 
600 hectare Asir Natural Park, the Plan
ning and Design of more than 20 new 
communities for the Ministry of Interior 
and numerous other projects including 
the new headquarters for Petroline and 
the Ministry of Information. In all, the 
total construction value of his work has 
been SR 15 billion since 1974. 

As you can see we are justifIably 
proud of our organisation and its accom
plishments and would have expected at 
least some mention among the projects 
and architects discussed. 

J. Michael Kerber 
Director Marketing 
IDEA Center, London 

1 am sure that you are aware that the choice of 
coverage rests with individual authors but we 
take your point and haved passed on your 
comments to the author if the article you men
tioned. We are of course familiar with your 
work in the Middle East and know some if the 
deSigners who have or are working for your 
finn. We hope to cover IDEA Center's work 
in a future issue if MIMAR as we are aware of 
its magnitude and interest for architecture in 
development. 
- Editors 

Urban Housing 

Your interview with Serge Santelli and 
the description of the studies of housing 
in Rabat and Tunis (MIMAR 17) was illu
minating. Approaches to urban housing 
are full of pitfalls and the end results of 
interventions often disastrous. Perhaps if, 
like Santelli and his colleagues, we can be 

sensitive in analysing the forces that 
actually exist (as opposed to those that we 
think should exist) we might make some 
headway in tackling urban housing. 

I see urban housing as one of the ma
jor challenges facing architects and plan
ners today. Approaches to mass housing 
by governments do not appear to have 
done much~perhaps a change of scale is 
necessary in this. I believe that we must 
return to Schumacher's approach of 
"Small is Beautiful" which may also be 
practical. 

Yusuf Kiblani 
Ahmedabad, India 

Kamran Diba's design for Shushtar New 
Town in Iran shows that architect
designed urban housing solutions can be 
both practical and elegant. He is to be 
congratulated. 

John Choksi 
Chicago, USA 


