
• 

T ,.),NS.CTlO~' (OCE 
IX I A"""~",IATl' GOX) o c.,)oo, 

o OnCTl' 

• , ::-. ,;.(/ .. :r~'C,\.AL. [tlTITV G~A.N"iS[ 
:~:~rre;icr.: l - GTS-KPA ~21 

f/..::, I ~ IS ; ~iU • 

1-_~~j"'";:BU"."'e:A",Uc...,,,,,,,,==--1 6. £STl~AT[Q fY Of PROJECT COM?tETIO;ol 
A. SVNII OL 

~3-~ - 11 -; ;5 - 221 TAB 
-- ." : .. c" 7 17.' - 51'OR, :h'e"lYtV~""H'H .,,,.a.CKl'TS ) 

~." Cust c /{ =:J 
,~ TttD n Of J..Un\ORltATlO~VCOLI GATI ON 

MO . y". 
•• INITIAL I 4176 I e. ",,"I/ FYIL1!il 

- - ! - ~--_----4----"7l.~~~---}----~ ____ ~lL ____ -+_------

::'=:":~:T ?'_i~J>',::.s:::(S ) (STAy .... ' · a!u,C J(ETS ) IF' 01 ""OH PI 

A. (r ri, and ~Q.) Build upon the "feasibility phase" work i n Bangladesh in I 
~'2 ccnstr~J,~ ti on of indige nous refugee shelte~s. and full y involve refugee 
ar.c other ssistance organizations. 

S. (FY77 and,.. Y7B) Transfer and adapt the methodology and approach by applicat ion 
t9 !n AfrYl:~n and Latin American country and environ~ent. and evaluate ..J 
ti l, longer- em perfo~mance of earlier completed s"c!..ters . 

. t. ';:' ::-l.:.' (,: S "", .:l :: IN iri[ P I~/?RP fAC[SH(ET DATA NOT I NCLL:OW ",SO'lE1 If YZ5. ~TiA\;1i C)·WCED PIO 
~ : .'::= ~ : :':'C::SI-'E.t:T. 

- I - . t D;~~~{,; ~. TA/OST 
DATE SIC~~O -~ 

nl;i IY

7'1 '6f 

15. DATe ~ECI:I V'D '" AIO/W, 
0;1: f' O;\l AIO/rl Doe'J1oi!:NTS , 

DATE 0' DUT"IGUTIOtl 

I 
I 
J 

r 

I 



TABLE OF CONTENTS 

PROJECT PAPER 

"Application of Approach, Development and 
Field Tests of Prototype Ultra Low Cost Shelters 

in Disaster-Prone Areas" 

Project Paper Facesheet ... . 
Table of Contents . . . . .. . . . . . 

PART I. Summary and Recommendations. 

A. 
B. 
C. 
D. 
E. 

Facesheet . . . . . 
Table of Contents . 
Summary Description 
Summary Findings 
Project Issues 

. . . . . . . . . . 
of the Project 

. . . . . . . . . . 

PART II. Project Background and Detailed Description 

A. 
B. 
c. 

Bac kg round . . . . . . . . . . . . . . 
Detailed Description 
Timing of Activities ..... . 

PART III. Project Analysis . . . . . . . . . . . . . . . 
A. 

B. 

c. 

D. 

Technical Analysis . . . . • . • • • • • . . •. 
Environmental Implications ...•••• 
Shelter Cost . . . . . .. .•• 
Financial Analysis andPlan ..•••...... 
Budget . . . . . 
Social Analysis . . .. . .• 
Social Viabili ty . . . . . . . • • • • . . . . . . . 
Mot~.vation . . . . . . . . • . . . . 
Participators' Profile ..•.......•.. 
Economic Analysis . ..•.•.. . . . . . . 

PART IV. Implementation Arrangements . . . . . . 
A. Analysis of the Recipients' and AID's 

Administrative Arrangements . . ......••• 
1. Recipient. . . . . . . . . . . . . • 
2. AI D . . . . . . . . . . . . . . . . . . . 

B. Implementation Plan . . . . . . .•.. • . 
C. Evaluation Plan . . . . ..... 

Reports . . . .. .... . . . . . . 
Sympos i a . . .. ... .......... . 

ii 

Page 

i 
ii, iii 

1 

i 
ii, iii 

1 
4 
6 

7 

7 
8 

11 

12 

12 
13 
13 
14 
IS 
16 
16 
16 
"17 
17 

18 

18 
18 
19 
20 
20 
21 
21 



Logical Framework Matrix . . . . . . . . . . . . . . 
Appendix A CPPT Chart) . . . . . . . . . . . . . . . 
Appe~dix B (Letter from Oxford Poly technique) ... 
Appendix C (Memorandum from PHA/FDRC, Ms. Sheldon) 

Optional Attachment: AID/TA/DST 75-76, "Feasibility Test 
of an Approach and Prototype for Ultra 
Low Cost Housing," Nov. 1975. 

iii 

Page 

22 
23 
24 
25 



PROJECT PAPER 

"Application of Approach, Development and Field Tests of Prototype 
Ultra Low Cost Shelters in Disaster-Prone Areas" 

(Short Title: "Ultra Low Cost Shelters") 

PART I. SU~fMARY AND RECOMMENDATIONS: 

A. Facesheet and Table of Contents: (see preceding pages) 
I~r 

B. Recommendations: Grant (contract): FY 76 - $ ~,OOO 
Fr 7 7 - 1 ~Q., 0 'J 0 
FY 78 - ~, 000 

Project total - $370,000 

C. Summary Description of the Project: 

Goal: The goal of this project is to contribute to reducing costs 
and improving the perfolmance of public works (including shelter) 
as described in KPA #21, and to also contribute to a better life 
for the very poor in LDCs, and promote, where feasible, an "inter­
mediate technology" approach in response to Congressional guide­
lines. 

Objectives: To demonstrate in varied environmental situations in 
LDCs a comprehensive design and management approach which utilizes 
local materials and labor to construct ultra low cost but service­
able and acceptable shelters for ~1meless, refugees and other dis­
placed perso,.. and to gain acceptan~~ and support of local, 
national and international assistance organizations to use the 
approach and methodology. 

Description: This Project Paper recognizes and addresses the fact 
that the temporary or semi-permanent housing of refugees and other 
displaced or homeless persons in LDCs, such as disaster victims, 
is normally done through importation of sophisticated solutions 
which are alien to the local culture, are relatively costly, often 
do nct stand up to the local environment, and often do not involve 
any "self"help" feature that would occupy and interest the dis­
placed person who is often jobless. Typical imported solutions 
are western tents (about $300, delivered), various styles of 
modular pre-fabs often with corrugated galvanized iron roofings, 
or plastic "igloos," etc., made on the srJt with imported machines. 
A more appropriate solution then, would be to use some cheap and 
plentiful local material, put together by local labor (primarily 
the "displacee" himself), and in a design and construction which 
is culturally acceptable yet extremely cheap, locally repairable, 
resistant to the local weather, and built in a very short time, 
particularly through an organized "mass-construction" approach 
normally needed in emergency situations. The proposed approach 
would produce an ultra low cost shelter which on the surface will 
often resemble what is usually termed a "native hut," as native 
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huts are also made of "local materials by local labor." The 
difference, however, is that the approach advocated here utilizes 
modern management, engineering, architectural, analytical, and 
other "software" skills common to western developed countries, as 
opposed to bringing in western "hardware" solutions such as tents, 
plastic domes, manufactured prefabs, etc In this sen3e, the 
approach :s pure "intermediate technology," yielding an "engin­
eered, architect-designed native hut" of local materials but with 
structural integrity able to resist local environment hazards, 
optimization of performance versus cost, and management and train­
ing technique s for rap id, rna s s cons t r:lC t ions no t normally needed 
nor used in native hut COi ;;truction. The eMU team recognizes 
that Lt:ilil'ufcil:Y s}lt:ltt:f oftt:J1 t:vol"vt:s il1lu Pt:ll1lc1ilt:ul huusing. 
Therefore it is an integral part of the project to develop means 
and techniques by which emergency shelter can be upgraded econ­
omically through self-help into longer term housing. Should the 
improvements and the financial capacity of the owner of the 
resulting housing qualify for mortgaging, the team will seek to 
identify these opportunities. 

In 1975, the Carnegie Mellon University multidisciplinary 
group developed this apparently unique* "comprehensive approach" 
by a very limited AID-funded "mini-research" project to c;1eck the 
feasibility of their approach in a most difficu~t situation, i.e., 
working with the multitude of refugees and homeless in Bangladesh, 
and collaborating with the international assistance organizations 
operating there. The feasibility study included only several man 
months of field operations, but nevertheless showed that: 

(1) The assistance organi:ations were interested enough to 
work with the team land indeed did sponsor some dozens of experi­
mental shelters); 

(2) designs of sufficient structural integrity could be made 
at an acceptably low cost (about $10 per person at official con­
version rates); 

(3) nearly 100% local materials (e.g., bamboo, thatches, 
and jute) would sli{£ice; 

(4) local illiterate la~or~ primarily refugees and other 
displaced homeless persons could be taught to do the actual con­
struction; 

(5) construction could be rapid (e.g., one day); 
(6) designs resistant to the local elements (floods and 

cyclonic storms) could be developed; 
(7) displaced and homeless persons would be willing to move 

into the structures; and 

*See Appendix B for a letter from a researcher at Oxford 
Polytechnic, England, who is investigating emergency shelter pro­
vision worldwide, and who states the Carnegie Mellon University 
multidisciplinary approach is unique. 
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(~) upgrading (improvement) into semi-permanent housing, or 
returnIng the basic materials to the market stream would be easily 
done, if desired. This feasibility study was completed four 
months ahead of schedule, and a report is now available, published 
as AID/TA/OST 75-26, "Feasibility Test of an Approach and Proto­
type for Ultra Low Cost Housing," November, 1975.* 

It is clear that the limited activitie5 in Bangladesh under the 
feasibility study are insufficient to extlapolate success even in 
Bangladesh, and certainly not in other areas of th~ world such as 
Africa and Latin America. This Project Paper :~;1P.!)' iescribes a 
complete project to delineate, test and expand ~he application of 
this comprehensive approach in other situatio~s and environments, 
on other continents as well as completj.ng the essential work in 
Bangladesh, as a tropical Asian environment. For this purpose 
$150,000 is budgeted for FY 77 for work in ~rid and semi-arid 
environments in Africa (probably Ethiopia) and the same areount in 
FY 78 for an undetermined country in Latin America (perhaps a 
country subject to earthquake disasters). Within the remainder 
of FY 76, and through the tr~nsitional quarter, $70,000 has been 
budgeted to build upon the feasibility work already done in 
Bangladesh, taking advantage of the investment i~ time and cost, 
contacts made, and shelters to be evaluated. This ~~ase would in­
clude such things as 

(1) longer term and more intensive training, and development 
of training aids, 

(2) improving sheltei: dbc;igns to lower costs and increase 
performance, 

(3) menitoring anci testing the performance of those experi­
mental shelters built under the feasibility study, particularly 
following their performance through wind and flood seasons, 

(4) expanding contacts with international assistance 
organizations and governments, 

(5) developing in conjunction with local authorities and 
VOLAGS a management plan for an operational project in an FDRC 
designated disaster "'repeater fl country, 

(6) expanding the concept to fit the shelter within its 
communal context, including sites, spacing and sanitary facili­
ties, 

(7) continual dialogue with displacees and assistance 
organization leaders, to determine acceptance, suggested improve­
ments, etc., 

(8) applying the comprehensive approa~h to a wide range of 
design variations required within Bangladesh and potentially 
usable in other parts of Asia, 

(9) disseminating the methodology, acceptability and per­
formance of the model constructions to the federal and village 
governments, and to voluntary assistance organizations, to attract 

*Copy attached, or available from TA/OST, ATD, Department 
of State, Washington, D.C. 20523. 
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funding and leadership for full-scale, operational applications, 
and 

(10) building and training a cadre of local people in the 
methodology in order to gain the "multiplier effect." 

The FY 77 and FY 78 efforts would apply the project in Afri~1~ 
and LA environments. There will be a certain amount ~f ove~~~r 
required, i.e., the monitcring and testing in Bangladesh in FY 7~ 
will caTry over into FY 77 ~nd 78 for longer term evaluation, 
and preliminary arrangements for the FY 77 activity in Africa wLLI 
need to be started in FY 76. The methodology is explained in 
the aforementioned feL~ibility study report. 

Environmental Assessment: This is an exploratory project \-;nich 
in itself will not have a significant environmental effec~. When 
methodologies and materials requil'ements are better unde~stood, 
and when operational programs are planned, it will be necessary 
to assess the environmental impact of the various feasilJle alter­
natives. This point will be addressed during the implenentation 
of this project. 

It should also be noted that the project actIvItIes are localized 
in refugee camps established by local governments and refugee 
assistance organizations. The environment within the camps will 
obviously be improved by the project activities, as the Carnegie 
Mellon approach includes camp planning, orgallization and facili­
ties, including sanitary engineering, as ancillary goals in 
addition to the objective of improvement of the shelters themselves 
To some extent, the contractors may also be able to influence local 
authorities to take environmental aspects and potential impacts 
more seriously into consideration when they establish new camps 
or relocate old ones. Environmental impact of material usage will 
be minimized by cultivating, on site, materials which can be used 
for new construction and repairs. 

As with the feasibility study, this project would be sponsored 
and managed by TAjaST, but with the close collaboration of the 
AID Housing Office, and the Office of Foreign Disaster Relief and 
Coordination, both who strongly endorse the project. Th~ ~~~e 
team of Carnegie Mellon University professors, Charles Goodspeed 
and Volker Hartkopf, augmented by the experienced subcontractor, 
Fred Cuny of "Intertect," Dallas, Texas, would lead this larger 
effort, starting about February, 1976, or as soon as possible, 
thereafter. 

D. Summary Findings 

An analysis of the feasibility study shows that even in the dif­
ficult Bangladesh context it was feasible to: 

(1) use locally available materials (e.g., bamboo, jute, 
and thatch in Bangladesh)~ 

(2) avoid use of high energy materials; 
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(3) use local semi-skilled and unskilled labor, including 
the refugees themselves; 

(4) interest the rpfugee assistance agencies in financially 
sponsoring some experimental constructions; 

(5) maintain a very low cost: (Note: about $10 per person 
seemed to be the lowest cost obtai ~able for a minimal but ade­
quate shelter in the inflation-rid, en Bangladesh context, but 
further effo~ts are needed to lower the cost more); 

(6) develop training systems for teaching the technique 
and approach; 

(7) design for wind and flood resistance; and, 
(8) build something people would agree to live in for a 

limited period. 

Answers are incomplete, however, on: 

(1) further variations on the prototypes in different envir-
onments; 

(2) longer term performance and acceptability; 
(3) materials and management for mass production; 
(4) large scale training techniques; 
(5) prototype performance through a cyclonic storm season 

and a flood season; 
(6) study of post-construction adaptations made by the 

shelters' inhabitants; 
(7) expansion of information to and involvement of refugee 

assistance agencies; 
(8) replenishment or restoration of resources (e.g., 

bamboo replanting); 
(9) engineering analysis of various prototypes; 
(10) further structural and material optimization and cost 

reduction; 
(11) 
(12) 
(13) 

and 

minimization of environmental effects; 
maximization of "intermediate technology;" 
relationship to promotion of small industry development 

(14) applying and testing the entire approach in a different 
environment and context in Africa and Latin America; 

(15) publishing and distributing results. 

To address these points, the new project includes further work 
in Bangladesh, with subsequent moves to an African country such 
as Ethiopia, and then to a Latin American country, as yet un­
determined. 

Any delay in funding this contract risks loss of members of the 
interdisciplinary team which worked on the feasibility study, 
including an LDC-experienced subcontractor. Furthermore, extended 
delays in monitoring the acceptability and performance of those 
shelters alreadybuilt in Bangladesh lessen the value of those 
activities. 

The project meets all relevant criteria established by law. 'The 
project also responds to Congressional guidelines which stress 
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direct assistance to the poor (Comment: There are few poorer 
in the world than refugees or other "displaced" persons) and ~~e 
use of intermediate technology. As explained earlier, the project 
conc~p't is to employ appropriate western "software,H i.e., 
engineering and management techniques, instead of imported Western 
"hardware," i.e., tents or other structures to develop locally­
based shelters. In this respect, the project is ideal as an 
"intermediate technology" appro<::.ch. No Western, capital-inten­
sive equipment, materials or facilities are involved. 

E. Project Issues 

A USAID/Bangladesh cable questions (1) cost, (2) complexity of 
construction, and (3) reSale by recipients. 

Re (1), "cost" ten_dollars of local currency Per-Person (con­
verted at the official rate at the time) would seem much better 
than imported solution (a tent is about $300 foreign currency, 
delivered). Nevertheless, a prime objective in this project is 
to reduce costs even more. 

Re (2), "complexity" Carnegie Mellon fot..nd no difficulty in 
teaching local unskilled peo~le to make the shelters, which are 
simple, and not complicated. For example, local people completed 
a camp by themselves. In the lew proj ect, visual aids, such as 
flip charts, will be used to ~xplain assembly procedures, and 
additional procedures will be develcp~d [or mass construction. 

Re (3), "resale," these native-style shelters seem less 
likely tc be sold than alternatives, such as tents, and in any 
case they still would provide housing for the family purchasing 
the shelter. As there are no foreign imports involved, it wou~d 
not seem a~tractive to the black market, but if it were dis­
mantled, most of the materials, e.g., bamboo would simply re-enter 
the local market stream. If sold intact, it provides shelter for 
the purchasing family, indicates that there is a market for this 
level shelter, and indicates the quality and design is acceptable. 

There are no other issues; all Bureaus support the project based 
on PID review. The Disaster Relief and Housing offices support 
the project, the previous work has been publicized in a housing 
speech by Mr. Murphy and in WAR ON HUNGER, and a Carnegie Mellon 
presentation last October was exceptionally well received by 
AID attendees. Additionally, a British researcher involved in 
a UNDRO (U.N. Disaster Relief Organization) sponsored majoT in­
vestigation on emergency shelter provisions and disasters states 
that this group and its approach is "unique" in the field. 
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PART II. PROJECT BACKGROUND AND DETAILED DESCRIPT10N 

A. Background 

The U.N. Human Settlements Group estimates world housing shortages 
to be 1.5 billion units by the end of the century. Many of these 
shortages will continue to be of the "displaced-person" type, 
caused bynatural disasters (earthquakes, floods, typhoons, ~nd 
hurricans), and by wars, fires, political upheavals, and slum 
clearance decisions. In developing countries, the displaced 
people under such circumstances are characterized by mass moves in 
a destitute or nearly destitute condition from traditional sites 
to new areas. They have no employment and very few possessions. 
They are truly "at the bottom of the ladder." 

In the Fall of 1973, an interdisciplinary working party was formed 
at Carnegie Mellon University to address the refugee housing 
problem in developing countries. rh~ University supplied minimal 
funds to initiate the project. Since then, the team, cJnsisting 
of architects, engineers, planners, and sociologists, has worked 
to develop universally applicable processes and methods designed 
to provide temporary, intermediate, and ultimarly long term 
housing at ultra low cost. In the Winter of 1973-74, a Prototype 
"I" unit was designed and tested in the Carnegie Mellon Laboratory, 
and during February 1974, a field test (still under University 
funds) was undertaken in Guatemala. The tests were intended to 
realize the design by means of local labor, to evaluate the 
effectiveness of the training documents and models developed for 
the transfer of information, and to examine the adaptability of 
the construction process and product with respect to local condi­
tions, materials and skills. 

During March and April, 1975, under a modest AID funded "Small 
Research Project" a series of modified prototypes were constructed 
under actual relief conditions at various camp sites in Bangladesh. 
This was accomplished under the joint sponsorship of A.I.D.'s 
Office of Science and Technology (responsible for project manage­
ment), the Office of Foreign Disaster Relief Coordination 
(interested in application potentials for post-disaster shelters), 
and the AID Housing Office. The construction of units in 
Bangladesh was funded by several voluntary agencies, including 
the Bangladesh REd Cross, Mennonite Central Committee, Save the 
Children Foundation, and OXFAM. Over forty housing units were 
built with that support, and in one camp construction is still 
ongoing. The progress achieved to date is documented in the 
Project Report entitled "Feasibility Test of an Approach and 
Prototype for Ultra Low Cost HOusing" (November 1975). A copy 
is either attached to this Project Paper, or obtainable from the 
Office of Science and Technology, A.I.D., Department of State, 
Washington, D.C. 20523. 
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B. Detailed Description 

The specific objectives of the project for the contract period 
are: 

1) To continue work on the existing she1te; designs, incvr­
porating those changes suggested by field experience and the 
reviews of various voluntary agencies who have participated in 
the construction activities of the past year. The experience 
gathered and criticisms voi, ~d are being incorporated into further 
improved units. Partic~l~r ~oncerns are: 

a. to further facilitate construction techniques and 
processes; 

b. LO decrea~e costs; 

c. to improve the life span of components and 

d. to entance the cultural acceptability of the ~tructure; 

e. to monitor anc evaluate the adaptations made by resi­
dents to the structures built in the camps; and 

f. to make an environmental assessment directed towards 
predicting and assessing any adverse environmental 
effects of large-scale applications. 

2) To expand the scope of the work to other regions with dif­
fering climate, topography and socio-economic constraints. It is 
proposeJ that a target disaster-prone country in Africa and Latin 
America (tentatively Ethiopia and one of the Andean or Central 
American earthquake prone countries) will be selected. The pro­
gram in Africa and Latin America will Je in three phases. First, 
prototype units are to be constructed in several environmentally 
different locales primarily with the funding of voluntary 
agencie~. Second, the experiences gathered -- either directly 
during construction or later by observing the way people use and 
modify the shelters -- will lead to improved designs and modifi­
cation of the construction procedures. Third, the improved 
designs will be tested in follow-up projects in actual relief 
environments in the same country. 

3) To continue the broader aspects of the program, i.e., the 
use of large numbers of the existing shelter designs or modifi­
cations thereof in a large scale relief operation in an environ­
ment similar to the environments in which testing has begun under 
the feasibility study. The team will conduct a detailed case 
study based on the use of the shelters in the construction of a 
complete or a substantial portion of a refugee camp. The team 
will interest potential contributors among the VOLAGS active in 
the test region and prepare an integrated management plan for 
this construction project. 
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4) To continue and expand development of the methodology and 
procedural approach to the design of emergency sPelters. During 
the feasibility study, a format for a "Decision Tree" was 
developed and circulated to various VOLAGS and r~lief housing 
specialists. Under the proposed contract, the team will incor­
porate the suggestions offered and produce a working model of 
the Tree for field evaluation i.n the program outlined in 3) 
above. Also, during the program outlined in 2) above, data on 
the African and Latin American target populations and relief 
situations will be gathered, analyzed and structured using the 
Decision Tree. The comprehensive information will relate to the: 

a. Types of disasters; 

b. Affected populations~ 

c. Socio-economic characteristics of the populations; 

d. Average size and density of community settlements~ 

e. Interpretation that local people give to foreign relief 
operations including emergency shelters; 

f. Current average family size and age structure, and likely 
trends in the next few decades; 

g. Family systems (joint, extended, nuclear) and other 
relevant customs as they relate to utilization of space 
(also the extent to which such customs and mores may be 
relaxed in times of crisis) ~ 

h. Management capabilities by the local people of larger 
temporary settlements; 

i. Availability and costs of building materials commonly 
used by the people, including possible substitutes; 

j. Conditions for the transfer of technology; 

k. Construction techniques and material selection as they 
relate to indigenous housing; 

1. Environmental effects of mass shelter projects. 

5) To continue and expand research related to maximum feasible 
use of indigenous materials in emergency sheltErs in a wide 
variety of environments, specifically concentrating on materials 
found in semi-arid and mountainous terrain. During the past 
year, the team has concentrated on developing improved techniques 
for stabilizing soil which could be used in conjunction with the 
designs utilized in Bangladesh. In preparation for the expanded 
work proposed herein, a second team was formed under the direc­
tion of the existing team to expand the perimeters of the soils 
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res~arch program. The task of this new team, which has been 
funded to date from internal Carnegie Mellon and INTERTECT 
sources, is to review the currerit soils research at Carnegie 
Mellon for p~ssible wider application as well as to review all 
current soil stabilizing techniques und methods used, or of 
possible use, in building emergency shelters. The team obtained 
a test site in West Texas and carried out a series of preliminary 
projects in January 1976. 

The objective of this part of the program for the proposed con­
tract is to develop one or more low-cost soil stabilizing methods 
and materials for use in emergency housing which can be found or 
obtained locally or can be made available within twenty-four 
hours at sites allover the world in the necessary quantities. 
It must, in addition, be capable of applicatjon by local un­
skilled labor using the most rudimentary tools. While there 
have been a number of studies on low-cost materials of construc­
tion (e.g., the Monsanto Research Corporation ongoing study of 
low-cost roofing, AID/CM/ta-c-73-12), the materials described do 
not meet the criteria for ultra low-cost housing, in that they 
generally require substantial amo~nts of sophisticated ch~micals 
and specialized equipment in addition to indigenous materials. 

6) To expand contacts and the input of voluntary ag:q~leS, 
local governments, and the various U.S. governmental ~Ificials 
concerned with emergency shelter. The consultant to the project, 
Mr. F. C. Cuny of I~TERTECT, has recently been named to an UNDRO 
task force to study the prcblem of emergency shelter in the 
developing countries and will coordinate between this project 
and the UNDRO project. 

7) To uncover op~ortunities for gradual upgrading of initial 
emergency shetlers into permanent houses. The team lntends to, 
wherever possibl~ develop methods and techniques to extend the 
useful life and increase the standard of liveability of initial 
shelter so that it can function ~s longer term housing as the 
economic, social and environmental situation stabilizes and im­
proves. The Office of HOllsing ~t AID will be involved in pro­
viding technical and organizational assistance in determining 
and selecting appropriate social, financial and institutional 
frameworks, possibly through Indefinite Quantity and Techni~al 
Services Contracts. 

8) To prepare and publish materials related to the project to 
include, but not be limited to: 

a. Puclications of selected and tested shelter designs; 

b. Publications of construction handbooks suitable for 
the construction project manager, including materials 
and labor organizatjon, management, economics, site 
selection, etc. Texts will be in English, French and 
Spanish; 
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c. Production of diagrammatic flip charts and models 
suitable ;or the illiterate, unskilled worker who will 
construct the shelters on a self-help basis, and 
possibly an intermediate manual for "foreman" level, 
if this proves desirable or ne:essary; 

d. P~blications of any ot~el information developed under 
the project which eight be broadly useful; 

e. Publications of bi-annual reports to AID, outlining the 
prog:~ss and interim results of the project, and sug­
gesting subsequent actions whicJl might encourage greater 
utilization of the results, under a section entitled 
"Utilization." Potential user organizations and 
addresses should be li3ted including suggestions for 
dissemination of results. 

C. Timing of Activities 

Attachment A lists the crucial tasks and gives their respective 
timing. 

http:prog;.ss
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PART III. PROJECT ANALYSIS 

CAl. Technical Analysis 

The project aims at providing shelter for the poor in developing 
countries. The people displaced by natural or man-made dis~s­
ters, or slum clearance decisions are truly at the "bottom of 
the ladder" in this context. The Carnegie Mellon University 
approach addresses itself closely to the policies and guidelines 
established by Congress which are directed to aid the poor in 
emerging nations. The project does not require western or cap­
ital intensive equipment or materials, and is therefore an ideal 
"intermediate technology" project. 

The Carnegie Mellon University approach to shelter design for 
emergency use in developing countries focuses on: 

1) the use of locally available materials as well as 
buildinE- skills; 

2) the augmentation of the effectiveness in the way these 
materials and skills are employed by means of western 
technological concepts, such as mass production, 
engineering analysis, structural optimization, etc.; 

3) the training of l( cal people to enable them to employ 
the new techniques; and 

4) the training of voluntary or local governmental agencies' 
field personnel who subsidize refugee camps and shelters. 

Several major benefits accrue from this approach beyond the pri­
mary p'lTpose of providing temporary shel ter. The approach: 

1) stimulates employment and related, small industry 
development; 

2) prevents unnecessary outflow of capital for the purchase 
of foreign machinery or materials; 

3) is more conducive to existing social and cultural pat­
terns in housing; (western building concepts often are 
disruptive to local building traditions); 

4) enhances the technical standard of the local industry; 
and 

5) increases the degree of preparedness in the face of 
recurring disasters. 
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The Carnegie Mellon University approach has proven its effect­
iveness in the feasibility study and initial field tests in 
Bangladesh. During Spring, 1975, the basic approach and "A"­
frame prototype shelters were introduced to that country by the 
team. Several voluntary agencies supported and financed field 
tests, pres J1 mably monitoring and adapting the prototypes long 
after the deparL~Le of the team. Even though the intent of the 
project was a feasibility study, the multiplier effect is con~ 
siderable. The appropriate level ot the technology employed 
certainly was a prime factor in overcoming othelwise severe 
obstacles in those limited trials in Bangladesh. 

Envl"ronment3.l Tmnlir~~innc 1i • "'.Ul, J, .t.. ... .1..£ ~_ .......... ~-' ...... ::... 

The Carnegie Mellon shelters are composed of locally available 
materials. Most of them are natural and requiTe minimal pro­
cessing such as bamboo, thatch, and jute rope. The processes 
used in their production are natural and do not create any adverse 
environmental impact. Also, they consume minimal energy. The 
disposal of the materials used, after their useful life as a 
building material ends, does not create adverse effects either, 
par~icularly in poor societies with a high regard for the utility 
of any material. 

However, any material used in large scale projects in resource 
poor countries, such as Bangladesh, can lead to the depletion of 
resources. Provisions have to be made to replenish these on an 
appropriate scale. (Therefore, at Mirpur, one of the test sites 
of the Carnegie Mellon University structure, under the 1975 fea­
sib iIi ty study, land llas been set as ide to grow bamboo for futurE: 
use in construction and repair.) 

Carnegie Mellon University recognizes the issue of the scarcity 
of resources In that the designs: 

1) aim at maximizing the utility of each material used 
(for example, computer programming is used to optimize 
the structure); and 

2) do not rely on the utilization of energy-intensive 
building materials, such as cement, steel, etc. 

Shelter Cost 

To conceivably serve the large numbers of people in need, the 
shelters must be ultra low cost. Carnegie Mellon University 
recognizes this important constraint and strives to achieve 
shelter designs which can be constructed fJr $5 to $10 per person 
for cost of materials. It is realized, however, that below a 
critical cost no meaningful help can be achieved. It is the aim 
to find an appropriately balanced cost for each project, in the 
context of each environment, and relative to other alternatives 
for adequate, quick and acceptable temporary shelter. Therefore 
the project's success will not be determined on a precise shelter 
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cost alone, but on a mix of factors, including cost, performance, 
acceptability, speed and ease of construction, and other similar 
objectives described elsewhere in this project paper. 

(B). Financial AnalysIs and Plan 

The estimated funding for this project may be summarized as 
follows: 

FY76 - $ 70,000 (For work in the lemainder of FY76, and 
the Transitional Quarter.) 

FY77 - 150,000 (For complctiug a prcject in Africa, in a 
different environmental context, ~nd long­
term monitoring of earlier constructions 
in Bangladesh.) 

FY78 - 150,~00 (For completing a project in an LA country, 
in a different environmental context, e.g., 
an earthquake-prone area, and long-term 
monitoring of earlier constructions, in 
Bangladesh and AFrica.) 

The estimated budget is as follows on the following page. 



-15-

FACULTY and 
STAFF 

Sept. 30, Oct. 1, Sept. 30, 

Faculty C NU 
Goodspeed 
Hartkopf 
Rosen 
Secretary, C MU 

Fringe Benefits 15% 
Total Salaries and 

Fringe Benefits 

Student Support 
Advanced Building 
Studies-Graduate 
Chemical Engineering 
Under[t"aduate 

Total Student 
Support 

Materials 
Supplies 
COmIilunications 
Publications 
~oiIlputer Costs 
Total Haterials 

and Supplies 
Overhead,37? 

Vijai Singh 
Fringe Benefits 15% 
Univ. of Pittsb.-37.4% 

Overhead(off campus) 
Total-Univ. of Pittsb. 

$ 

1975 - 1976 

5,220 
4,700 
1,500 
2zOOO 

$13,420 
2,013 

$15,433.00 

7,800 

$ 7,800.00 

-
1,500 
1,000 
1,5eO-' 
1,000 

500 

$ 5,500.00 
$10,631.21 

2,200.00 
330.00 

946.22 
$ 3,476.22 

Intertect, Dalla; -- - 26~·370. 00 
(inclusive of travel) 

Total Intertect $20,370.00 

Travel C MU Only $ 7,320.00 
total 

TOTALS $70,530.43 

1976 - 1917 

$11,519 
6,200 
3,000 
3,000 

$23,719.00 
3,557.85 

$27,276.85 

16,000 

3,500 
2,COO 

$21,500.00 

4,000 
500 

1,000 
1,000 

500 

$ 7 z000.00 
$20,637.43 

61,000.00 

$61,000.00 

$12,585.72 

$150,000.00 

Oct. 1. Sept. 30, 
1977 1978 

$12,610 
7,000 
3,300 
3 z000 

$ 2),970.00 
3.895.50 

$ 29,865.50 

16,000 

3,500 
2,000 

$ 21,500.00 

4,000 
500 

1,000 
1,000 

500 

$ 7,000.00 
$ 21,595.23 

57,764.00 

$57,764,00 

$12,275.27 

$150,000.00 

http:150,000.00
http:12,275.27
http:57,764.00
http:57,764.00
http:21,595.23
http:7,000.00
http:21,500.00
http:29,865.50
http:3.895.50
http:25,970.00
http:150,000.00
http:12,585.72
http:61,000.00
http:61,000.00
http:20,637.43
http:7,000.00
http:21,500.00
http:27,276.85
http:3,557.85
http:23,719.00
http:70,530.43
http:7,320.00
http:20,370.00
http:20,370.00
http:3,476.22
http:2,200.00
http:10,631.21
http:5,500.00
http:7,800.00
http:15,433.00
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The estimated budget is viable without any other donor. However, 
as a project purpose is to interest and involve various assistance 
organizations and agencies in the project, it is expected that 
such organizations will fund at a minimum some hundreds of experi­
mental constructions, and at a maximu~ some thousands of actual 
shelters, all based on the Carnegie ~,L J Ion comprehensive approach 
to the refugee and displaced person ~1clter problem, and designs 
and data developed in the project. While such "outside" expen­
ditures relate closely with the project, it would seem wise to 
consider this unknown quantiLy as a measure of the success and 
utilization of the project, and not as a separate "budgetary 
contribution." Therefore it is not listed as a direct "input" 
to the project, nor included In the budget. 

The fiscal responsibility of the Carnegie Mellon team and their 
parent institution has been amply demonstrated in their perform­
ance under the $25,000 feasibility study contract, wherein they 
accomplished much more substance than usually obtained for such 
a modest amount. 

Soc ial Viab~} itX 

One of the prime foci of the Carnegie Mellon University approach 
is on social viability. This applies to the shelter design as 
well as to the construction processes and the user evaluations of 
finished structures which are an important part of the whole 
approach. The team recogni:es three major social obstacles to 
successful design and implementation of refugee shelter which lie 
in the differing interpretations of all participant groups, 

1) the displacees own interpretation of their housing 
needs; 

2) the relief agencies' perception of the residents' 
shelter needs; 

3) the designers interpretation of the user's (occupants' 
and agencies') needs and requirements. 

Motivation 

The resolution of these inherent obstacles will partially deter­
wine the motivation of all participant groups in the project. 

In addition, it is important in this context to recognize the 
motivation of the residents is directly related to the time 
interval between the disaster's occurrence and the beginning of 
relief activities. The more time elapses, the more apathetic 
residents tend to become, especiallY in a refugee camp environ­
ment. Therefore, the construction processes must lend themselves 
to rapid relief. Also, it is inherent in human Ilature to want 
something better, so a negative answer to the question, "Are you 
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satisfied ~ith this shelter" needs to be interpreted somewhat. 

In order to assess the socio-cultural impact of the structures, 
Dr. Vijai P. Singh, a sociologist at the University of Pittsburgh, 
has been assigned the task of follow-up inspection and monitoring. 
He will visit the test sites and conduct discu'):sions with the 
occupants, construction personnel, and field staff of the volun­
tary agencies (VOLAGS) for the purpose of evaluating the project. 
His reports and evaluations are an integral part of the project. 

Participators' Profile 

The three major participant groups are: the displacees (refugees, 
homeless and other displaced persons), the assistance agencies 
(lol:al allli illLernatiollal) and the Carnegie Mellon University team. 
The Carnegie ~lellon University "comprehensive approach" aims at 
improving local building techniques and encouraging self-help; 
at enlarging the knowledge and abilities of administrators to 
cope with the wide variety of housing problems. 

Displacees are those displaced by natural or man made disasters, 
or those kept homeless as a result of drastic governmental actions. 
The level of education, technical skills and capital of the target 
participators are at the lowest possible levels. Likewise the 
amount of resources available to these groups are extremely low. 
However, they do possess a variety of indigenous ski!ls which can 
be employed in the building process. The Carnegie M21lon approach 
addresses these skills and strives to expand the opportunities 
for the participators to utili:e them. For instance, flip charts 
and manuals communicate improved methods of construction and by 
participating in the constructic~, new techniques can be assimi­
lated by the residents. 

The VOLAG field staffs generally are not houslng experts. Pr~ven 
designs and advanced construction processes, well documented, 
enhance the effectiveness of the local administrators' ability 
to respond. 

The Carnegie Mellon University team of designers, planners and 
sociologists gain important insights into the validity of th~ir 
assumptions through the field tests. The "approach" is a dynamic 
process, responsive to the social, cultural, capital, resource, 
and other factors in any local situation where it is applied. 

CD). Economic Analysis' 

The benefits of this project cannot be easily quantified. If 
an alternative is $300 for a tent delivered for a family of five, 
and the Carnegie Mellon approach provides shelter for five for 
$50, the saving is obvious. The social benefits of involving 
the refugees or "displacees" in a self-help activity a.re not 
counted in this equatio~, however. Neither is the fact that the 
$300 is foreign currency cost, the $50 is local. Given the 
millions of refugees in the world at anyone time, the overall 
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potential for monetary savings is enormous. The $50 per family 
is an affordable risk to test the hypothesis in any sense of 
the word. More meaningful will be the expenditures necessary to 
travel, discuss, publicize, demonstrate and otherwise "spread 
the word" to convince VOLAGS and other involved agencies that 
the Carnegie Mellon approach is viable, cheaper, and culturally 
better. 

Another economic benefit of this project is its potential, if 
locally successful, of spawning small industry. An imported tent 
provides no local industry, but cutting and transporting bamboo, 
replanting bamboo, making stabilized soil bricks, managing local 
work crews erecting shelters, teaching the techniques to others, 
all provide the genesis for small industry in rural areas. 

It is concluded that any measure of success in ~his project will 
have sizeable economic, social and pOlitical benefits. 

PART IV. HlPLEf.lENTAT IO~ ARRA:-JGEME;-.JTS 

(A). Analysis of the Recipients' and AID's Administrative 
Arrangements 

1) . Recipient 

The project will be administered jointly by the principal inves­
tigators Dr. Charles Goodspeeu, Assistant Professor of Civil 
Engineering, and Professor Volker Hartkopf, Assistant Professor 
of Architecture, within the multidisciplinary graduate program 
of Advanced Building Studies, directed by Prof. Hartkopf. The 
program, which isunique, is sponsored by the Departments of 
Architecture, Civil Engineering, and the School of Urban and 
Public Affairs. It was developed to respond to challenges con­
fronting the breadth of professions engaged in making and changing 
the built environment. The objective of the program is to provide 
advanced training for persons who can constructively engage in 
the planning, design, construction and operation of the built 
environment by considering the interrelated aesthetic, techno­
logical, financial and managerial aspects of building problems, 
embedded in a systems approach. 

The Advanced Building Studies Program provides an excellent frame­
work for the kind of 3tudies necessary in the development and 
test of ultra low cost shelter. Architects, engineers, planners 
and sociologists for instance, can address problems which cut 
across many disciplines. 

Also participating in the project at Carnegie Mellon University 
will be Steven Rosen, Ph.D. from the Department of Chemical 
Engineering, who will be responsible for the soils and chemical 
research. 
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Carnegie Mellon University is an ideal setting for the proposed 
wo~k. It is a small university with top caliber faculty,anu ~n 
each of the areas contributing to the built environment, it has 
a successful history of flexibility and experimentation in inter­
disciplinary studies and programs. 

During the previous AID funded feasibility projectJ the Carnegie 
Mellon University working party included two major consultants. 
The prime consultant for the project will be Dallas-based 
INTERTECT with Frederick C. Cuny, PIC, assigned the role of co­
ordinator for INTERTECT. Mr. Cuny has had extensive experience 
in emergency housing and refugee camp programs and has worked 
with a wide variety of relief organizations throughout the 
developing world. His role will be to provide insights into 
the administrative and operational problems encountered by VOLAGS 
and to conduct the field tests in coordination with the on-site 
VOLAGS. Secondary consultant will be Dr. Vijai Singh, Associate 
Professor of Sociology at the University of Pit~sburgh. Prof. 
Singh has had extensive experience in population dynamics and is 
a consultant to several developing countries. His role will be 
to provide a detailed evaluation of the social and cultural impact 
of the sh€lters on the displacees, and to report on evolutionary 
changes made by theoccupants of the units. Both consultants 
have participated in the project at all levels to date. 

The Carnegie Mellon University - INTERTECT team is uT~que in 
that it is the only team so comprised and so integrated, that is 
conducting research in refugee/emergency shelter for the develop­
lng countries. The combination of resources at Carnegie Mellon 
University and experience at I~TERTECT provide the basis for 
conducting a highly successful project that can be realistically 
implemented. 

2). A.!.D. 

This project will be jointly sponsored by AID's Disaster Relief 
Office (PHA/FDRC), Housing Office (SER/H), and Office of Science 
and Technology (TA/OST), which will retain management. This 
project also has the endorsement, in principal, of all AID offices 
which to date are familiar with the concept, i.e., PHA/PVC, the 
Bangladesh desk, the ASIA/Office of South Asia Affairs, the 
ASIA/Office of Eastern Asian Affairs, SA/TD, and SER/cNG. The 
Office of Refugee and Migration Affairs of the Department of 
State is also interested in the concept. 

Evaluation will be by normal AID evaluation procedures. Par­
ticular attention will be given to opinions from the field and 
from refugee and disaster relief organizations, or other poten­
tial u~ers of the ultra low cost shelter system. As stated 
earlier, the UN refugee offices (UNDRO and UNHCR) are very 
interested in the project, as are numerous VOLAGS, and may wish 
to collaborate during the course of the project, or afterwards. 
Such collaboration will be encouraged, particularly in the field 
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actlvlty of the project. Funding will be incremental, by 
fiscal years. 

(B), Implementation Plan 

The implementation plan and the milestones are outlined in 
Attachment A. This document is coded to show the relationship 
between activities and those parties responsible for implemen­
ting those actions. Milestones a·e also identified. Monitoring 
of the Implementation Plan will b carried out by the Office of 
Science and Technology (TA/OST). Evaluation will be conducted 
as designated in "c" below. 

Above and beyond the funds provided for the project by AID, the 
logistic support required to conduct the project will be pro­
vided by the local VOLAGS ~nd the host governments concerned. 
This support will consist of provisions of materials, labor, and 
a~y local transport required to construct the shelters. No 
specific arrangements have yet been outlined, but the approach 
has proven successful in the past and it is felt that it will 
continue to be so. . 

Project implementation at the level of the beneficiaries will be 
the responsibility of the Carnegie Mellon University-INTERTECT 
team. Based on the results of the past feasibility test of the 
approach, this area of activity will be expanded to include 
development of techniques wherein the refugees can participate to 
a greater extent in the decision making proce~s, particularly 
as it relates to si te selection, si ting of strIctures, labor 
participation, and evaluation of project action~ affecting them. 

(C). Evaluation Plan 

The project will be evaluated in several ways. At the regional 
(Asia, Africa, Central America) level, evaluation will be by a 
small team organized by AID. Annual evaluations (PAR) will be 
made by the project administration (TA/OST), in coordination 
with SER/H and FDRC, and others as desired. 

In addition, a selected outside consultant may be retained to 
conduct further evaluations, or otherwise participate should it 
be desirable. Evaluation will ~xamine the degree to which local 
governments and VOLAGS participate in the project, the extent to 
which budget constraints are met, and the degree to which project 
objectives are met. 

The project will also be e¥aluated in terms of the contractor's 
ability to meet the milestones (see Attachment A) within their 
timing commitments. Evaluations of field and technical aspects 
will be made jointly by AID/Washington, concerned AID Missions, 
and concerned VOLAGS. 
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Reports 

Contractors will submit milestone reports throughout the contract 
~eriod. These reports will be in sequence with the Implementation 
Plan (Attachment A) and will be submitted within thirty days 
following completion of the milestone. Milestone reports will 
be brief statements outlining the project achievements since the 
last reporting period (milestone), identifying issues and prob­
lems, and proposed actions to be taken relative to resolving any 
obstacles to the project's successf~l conduct. 

Reports will include a description of the progress of the approach 
and prototypes comprising a comparison of units, thej,r perfor­
mance and the socio-cultural implications encountered to date. 
It should include vital comments by VOLAGS and/or the host govern­
ments. If amendmentto the contract appears necessary because of 
this "feedback," a proposal for amendments should be made and 
justified. 

A final project report will be submitted at the end of the pro­
ject period outlining the results of the project, strategies for 
continued implementation, and a comprehensive evaluation of the 
project, the approach and methodology, and the degree to which 
project objectives were met. 

Symposia 

If, after dissemination and completed evaluation, positive results 
are shown during the third year of this proposed project, then 
Carnegie Mellon University may submit a proposal to AID for spon­
soring a dissemination program focusing world-wide attention on 
this approach. This might be by an "International Conference on 
Emergency Shelters." 



A.O ..,lO.aU·JiI 

22 

PROJ ECl OESIGH SUMMARY 
LOGICAL FRAMEWORK 

P'oj.c' Till. £ H .......... · Application of Approach. Development and Field Teata Prototype 
Shelter. in Dia •• terprone 

NAIlRA TlVE s:.lMMAAY 

P,Of'O'" 0' Sec lor Goal: Th. brood ... objecliv. 10 

whIch thi. proj.ct O:OIIlribul .. : 

• , "'I-JI "le04fllCl_ Puhllr 1 ..... ' .... , Cn._.-
......-:-; .. ..cll ca., •• oct/o&' .. ,rO'llll_ .... ,0 .... 1IC. 
01 .... lie ""' ....... -.cI .... Jn ......... 1' • ) "".&. eke ...... 1' t. UICa 

c) '''~l. ~lAl.r""t.l. leclll.olae,· '. UIC. 

10 ".-MIn la'. 1. LDCa • cu.pr.a.-•••• approKJa 
-"Ic" Yl " .... local _1..,...1 ...... 1..., .. to a.eClnlCl 
.. Iu'. low co., .Mho:-a '01" ..... 1 .... 4 O'Mr .,.-
,I.e." "I"~ •. ea4 .... accepL.ce ... "'PfOI'C .1 
vQI"".l'r ..... 0''''1' .. al_'eoc. o .... t •• ,loa 1.0 .Ell ... 
, ... app .. oac .... iii .. .lliwwlllloa •. 

o..f\lula: 

• ) ,",Ih. I. •• , ..... aNI"."., __ 110 ............ 1 .. , ... -
iNC'J-..ut.l .ad 1A~_".I"_ ab.ltal'. IDII tillt ... coac ,.­
... La tluut.If;b C:'*P .. abenat •• ...,1't-4tacl,lla • .l', .pp.l'o&d •• 

Wlc) loc.1 hllool' ' .... 1 • .".. local raaou.cc.a IItU ..... 
4) -,,111'.1...," CQ.' •• c ...... .".. 
.) up, ........... COG.lr..crIOG ,.c .. t.q ......... .l'OC ..... . 

viall ... I., •• oln •• ultct" .. a. totaarlit, bot" .t 
.. n .. ~, aDIS l.bo.. 1 ••• 1. 

• ) , ... low.1 _DM .. C'_ •• cC'_tur •• wapt"" t" '''' • .l'a1 1.".1. 
of cultural C'"Q1r ... u, •. 

.) .ov.ronatrOtal .~, ••• Ja.h"" 
") ••••• Laac. or.aul •• t.o". hator ..... tl' •• oC'Cl .... ".01".".. 
a) -lDlarl8udl.ta '.cbauJUI)," latU hed 
J) ~ ........ , p"ocedul' •• d.".loped tOI' I.r ••• u1 ... 

CUO.'hktlua. 

Inpu .. : 

.) c.p.bUttt •• aud expa .. laoc •• UK1 ........ 91~ 
r ...... u 11., at""')') of c.l'a •••• - ... Uoe hn.l'­
d1ectpl.o.l', PI'UJecl , .... 

b.c) •• If-h.l, apd otta..r- loc.l lMoI' 
4) JfoK.I~ (ba.p, pl&11tllul _'.1" •• 1. 
.) (1' •• 0.", •• tbe C-" ....... oec .. '" c-•• 
() ,.I'llctp.'.oa .. 4 .u,port of ... hc_c. O.l',"'­

•• Uou •. 
I) -..iK:oall'acl wUII r. eua, "'eoc. (lIITUTICf) 
b) _tAUr .Ubcoal .... CI. wlela U. '1" ......... ..wi wUIa 

luc:.t LDC ... ".Iaa .. a •• tc. 

OBJECTIvEL Y VERifiABLE INDICATORS 

Moo ...... of Goal Achi ...... onl: 

.) ...... , 01 _y .... (_pecleUr 101" .... c"I"I'~, 
........ ) __ C~I''' vh" co."_r: loeal. -."ou ... 
1'.11.11 .. ltel'. C.o I. I.'.). ea.p.rAt "'e 1'_1., .. e • 
011 .... h.l'. , ......... . 

Itt) ........ ".UN ...... ,~ ""01'_' 
c) c..,. ___ COINt'ClJoa '''~'''l.l, locaa . 

c...."illoon ...... will "'''Ie ... ",'po'. ha ..... n 

.chi ...... : . fnll of "oj.c •• 1 ..... . 

""M_ee .... _t .. U .......... &'1'. , .... IMaU ....... f __ _ 
... hal ..... ,tc, .. o( .... h.l". "'ac ,~ C • .l'DaI ....... UOD 
·H.l'~ • ..... £aa_. &.htc: .. ~ LA LOC. • -.... h.'. are ace.,!'"". (l .•. DOC. .. _._n. 

- .... 11..1'. a.l'O ..... low .. coat .. ca.pA.l".aa wtE" 
.1&0 .. _1.1 ••• o( .... I .... ,.~ •. 

-"h.ll. c_tlaue r .. M IhIUt .... ...,"D"", wltllour 
Car ..... - ... lloe ',,14MC; •• 

..... i ... ~ of (A.lpu •• : 
.) _ .... Dr _lear •• r wo<y&.e .. ape kU, .. 

•• .l'toua .." .... ~al ... culr. ... al ... ", ... ,,_ 18 
, .. a.f_, "rl~ ... LA CODr .. t. 

"k) .. It ... Mile .. , ~I''''. ,llI'CMip local lMol' 
(_ .. U .... l .... Iu loc401 _'.r .... ( ... rt, 1_) 

.} eoe,. ,.l'D ...... tNl ••.•. tlG/,.ua •. 

.) .... C_CIlIU"- '.~1 .. u. ••• ,c ... ".1 .... (0" 
l.cIr.al.:.ll, ace .. cab1. abel,.1' oa .... Kal., 
Eeacb ..... Ide .. ".lgpeIA (~a. ".,_. ella" • 
.,c.). fu.l' 

I) ..... gf -.. • .l'a '.l'ala" 
a> ~I''' of ..... 1 ... 1Ivl ....... h ..... 
It) ."tn_ .. , .. eaac.I •• l, .... I1.' • .l' ..... 
a) ..... o( ... I.'.ace •• ..ct ••• G¥Glve4 
J) -..-.c. 'l"oc.4IAr .. ac.capr", ., "" ... u.( 

....,cl ••. 

1 ... 1 ..... loliOll Torg.1 (Typo on" ~lily) 

.!!!!!!i!! : 
n-I. -
"-17 -"-I' -101'61. 

• 1.,lIII0 ( .... IM_) 
no.1IDO (Aft __ u,1 .Ho.:::: (U __ u,1 

O. 

.... • .c 1. ;'11'1_ .. 11, (nc .. aara •• , ... ct. .... I.l' ..... . 
c ....... __ narracta ...... oc.l _tar", ....... _r 
...a.coe'I'-.c, •. 

WEANS OF VERIFICAnOH 

eo.p.lI'aca ..... , "KGIlM, cect.J.cal ,.dD.-...ca 
.. 'e ........ 1'eCO ..... ' .... ..,,1 ........ rao..all' •• 
... 11 .......... +., ••• 1 ........ . 

a..cu .... DC ..... -.ca a .. _I_t'_ ... .-.ot' coa-
.1I'tlClto. ar __ h ......... c-...... _cta. kc ........ U, 
.".J...c ............. n.' ..... (:oec .... ,ee_te.1 ,.1'-
fQ~c ... KGI'''.. _..,a .. E. ''1'1.,_. 

&econa ...... (-..... ..c .... a .~ .... t.;,:...,tloM • 
tach ..... ".'18' ...... Iut'_ .......... , .. .. ..eetC'._, ... t ...... ,.taa ... ,_,a.. c_ 

Life 0' l!rillfJ: f._ FY1 ... "1 .... '_lb_-: .. FY 1978 
TOlol u. S. fun";n. Sl7D:OOO 
00 .. P,.pot"': __ --:_---:::-::-d-:::-:-; 

March, 1976 
""-OIT,ANT ASSUMPTIONS 

Au_plion. lor ochi.vin ...... 1 10, .. Ia: 

.... ...... a' • -"'''. al' .Ia,lu." ,.l'eoD ",pM-
I.t.~. Iliad ..... ' •• , ............. . 
-'oU,lc.1 M ..... U' .. aullle, .. t 'nl' ,roJect. '0 

.I'OC .... -a..a..,.ftC. oll ... luUoa t ... loc.l ....... __ , 
,,1111 .. Co "'" _ •• _1_ 

-... -

A .... pli .... 'Of ochi."l", outpute: 

-.. -

a- ....... 

http:Nuwml.es


PUIIIIED PtUlllIIIo\IICI TlIACXlllC :/t'IlIOu. CIIAIt (PH) 

CIII. 
lit .. 

BEST 

I8Us.a&e 
Uu, ,~ 
p~OjM' 

D_lop 
.... Iled .. 
Mo41UcaCio 

.. a1oaUoo 

D .. dop 

~ 
Ahi ... 
laiCiaU .. 
rw ... 

--t 

r---I IIocIU, pro&Dt7JIe u r ..... ir ... b, 
.... ,ear Held ,ut:iq 

.. 
~ .... _ U., .... 

.ncb VILAGS 

"al.uat. pro~.".. ~._ 

(~!~_~~~~.!"'ioloIie~\ ... 

IalMc IHa ... VieU C-cri. ... 
<_ri .. ) 1-1 .. 1 ... , 

r--t ~oca1iCiU 

bal.uace __ 101 

It ladi..-.) rwopart1o 
l.aborat~ 'aac. 

• 
''&MA101l tb~ .... " Gocial Z 
l1burJ _nil 1c0ll0C0al crH.~ia 

1_:10 - ece.) 

CUCUivitNI 

.......--
nu .. ". ... 
l8,uj,J< 

~ 

.. 
H 

• 

~ 
~rt Dedia rwocotne. rot Uu •• 

pncoq 
AIde.' 

4 bal. .. ", !lUi"} 



ItODll 1Ia~~t 1 PartJ ... 
,rj,JD T.a.i+.Ll a.~ort 

,c ..... or.: I .... ~ 2 
.• aalecUa aDd 
,CO,»8 _iCo f. ,le.-

..... 1 
1116 

t--

• 
.. -

lIIiUag 2M 
peg ., 
.~oj.cc. 

I......:r--

o.w. Afri~ 
-e 

~OCOCJpa l!ald r-e c ... '''1111'_ 

... 
0.01 .. LAU. 

~ _ic.a iBlUe-
tia ,lrOl"_ 

I 
.. 

IaUIIU .. 11 ....... ., Iacaltll.all __ • th V~S 
Uac_ 

f--t r-
••• I" 

lIIiU ... u..r.no:t1oc I 
~I prolr_ (VQLAGS apOll ..... 

alii,) • I-

Purcb_ 
.. cariw 

. .. • .. 
ViaiC ccnmUll ~ 

.... la.ca .. cariAl 

I ~.loct Sica 

f----e _l.ce locaU 
~ 

(1l111i .. _) 
(c_tria.) 

ad illitata ,r..,orU .. tlIlrOUP 
liAU ... ,,11:11 laIIDUtorp g." 

1-.._. 
V~ 

I--

I 

I 
• 

~U~U.b tblr"'"~1al ~ --. I1tbuI'J _011 ?: _ .lk'il8ria 

r • ..., 



WdaM 3ri . 
~., ____________ -. ________ ------------------------~~~-c ~ 

-----" 

•• • 
lied .. IUhct_ .. ,on 2 .ut 2 
~eDcne· 

~ 
"Site _leoti. ... a4 PrOCDtJpe ..., "'I.p ,.~ L.da -.rica 

.. 
IYe1ueca 

~ - Dui .. 

...... ,. 

~.1Dp jf~tcta 
I _ ,",!.od_:1fSceU. l. 
r--t aD' .. alDeu.,.-1--l-oII 

1IiIcI1f, ,lfOtec". & 

~ ... W"I1,_ ,..r .. 11&1cI 
euU •• 

~ LiDILqu 
riell 91L1oGS· 

... 

,rop" i '-----.... 
,,,al .. e. h"ocecppa .. 
'lOIn. ~-__ ~ 
(riell 9CLACI •• xi&lo.~t 
... iae ..... ud or ..... ' _> 

"",,,,,ac. U ...... 
riU 9CLAG1 f. _,ned_ 
... ~e 

WU.CI c .. tnocU... * DO 
.rDl~_ (9OUN .. 

--oIIRfPOrcM) r--t . 

J-rU7. ''''''' 



Pa,1 U J 

-------:-::-~ ... 

. .. 

• 

----.,. .. 

J .... ..l.U7. 



- 24 -

Research'.:-nd Development Group 

~ 7illiam L Littlewood 
T;~OST Room 2842, N.S. 
Agenc] for International Development 
n:p~IDent of State 
"Nas~ington DC 
US.:\. 

Dear Mr Littlewood 

24 November 1975 

I am writing to say that I have heard of the recent research 
P=O?osal which is a further development of the Carnegie/.Jellon, 
ul~ra-low cost housing project in Bangladash. 

I have spent some t~e studying this proposal and consider it 
to be tremendously worthwhile since it is quite ~ique in attecpt1ng 
to resolve the problem of extreme low cost housing u~iDg indigenous 
ma::erials and skills. 

Prom a r~cent study I have undertaken cn all international 
~esearch on emergency housing, I know for certain that no research 
wo=k of this nature is proceeding anywhere else, and in my opinion 
there is no organisation other than the C-M/lntertect group that is 
ca~able of undertaking this study. 

My own role is that I have recently been formulating a research 
;roposal which the United Nations Disaster Relief Organisation (UNDRO: 
is about to undertake. This study is a major investigation on 
e~er5ency shelter provision and disasters. 

If you require any further information, please contact me. 

Yours SjCerelY Wt 
Ian Da/i~}-v\ V ~ 



:..~ -::- ... 7.., ~':t.~ .. ... .v .. I:» 
___ - .• ~ ~~O'" 

~- .. -. , ... & ~." "~I.: 1.6 
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3:'11 D=.lton ,.;as very impressed by the Ca~n=·:;ie-~·!el!.o!'!. 

:;;=ese::.t:=.-=ion on ultra 10'.-1 cost housir:.g. In 'p=.rt.:'c:;,la~, 
~_ei::- co~t2ntion that SUC:1 r.ousing can O? p=o~iic.=d. a:1.::'"" .... :;,e::-= 
;.":. lO~N cost usir.g mat2::r:ial and labor ,-,;i1iC2 is 2.c,-=.il2.~le 

:=.==.lly. 

= -..... o';.lld like to meet with you to discuss \'!!le:!:'8 '.·:e ::1.i;2t 
:J =::-O::J. he::e and the extent to which F0,RC s[:o:..~ld Deco:::e 
i=-7ol~J'ec. in the support of the Carnegie-~':ello:1 \Olor~. ~';e 

;.=e :?:ar::icu.larly interested in seeing Ca::-n2gi2-~'!211o!1 
c-::"t:':":'ipt to de-,;e1op a sch2J."T.e for 10'.V' cost hO'.l.siz;=3' i!l a::l 
2.=e: lac<i~q botanical resources. 

http:Carnegie-'.e1


TA/OST, ~'!r. ·:1111iam Litt1evood Dece..ber 15. 1975 . -
lsi 

ASL'\/TD, Eerbert ~. D04;O 
'IT @@WW\YJ[§Q 

AI" 111975 ~ 
fJU PID: Ultra. Lo., Cost liouaing" KPA J21 (G'l'S) 

PID: Lov C09~ Rooting - Ut1liza.t1on, KPA 121. Cars 

As & result o~ your explanations ~lven by tel~bone tod~f concerning 
Ul.trfl LoY Cost r!~.ls1n~ and LO'oi COqt Pcofir..1:, t~e .~iiia Bureau b.u the 
t~tl.ov1D.g comment 8: 

Ultra Low C09~ ~ousln~ 

-.::;/ 

1. ';'his ~m-eIl.U suggests t~ the pro.'ect be roenar.ed J.A)\! Cost S~elter. 
Resp.lU"ch tor Re"'u7ees-Disaster Vlctiro5;. 

2. 'ie u.ilder:lte.!lJ thnt tr..e.r-e arc t,,~ otljecti'Tf!R (:es1red m:-lcr proposed 
f'l:UlCing. 

a. To further e.nal.y~e the results of' e;{~ri:1l.~nts \.!.l'l:ie:r-.raY' in 
~:w.lI;ladetlh • 

b. To conduct additional research in Africa &'d Latin .~eric~ to 
deyel(')~ desi~g Incorpo!'e.t!ng ruJL~entary local bl.lil;:i!.nv, !!'-!\terlals 
ror environments t.hat arp. diffcr~:rt froR tly.t of ijM~3.desh. 

3. Thb ~ur~au Yiil be l!lter'esterl to see- oh.1ectfve ohservg,tions ~e 
by des:bn professionals an-l refu~e~tis"'"'ter vieti,"," coordina.tors in 
the fields wh~re tt}ls research is "!)ei~ cor.ducted. 

Ja. ~e expect that s·Jl~e.ble Rrr!Ulj7enents -.rill be :lUlue vith U3AIDe and 
host co~~trieg f1nallj selected for conductln~ t~13 nroJect in ~ue~ 
vAy that the~ will be suitable admin1stratlon 1Uld. !:;oci toring of the 
~oJect. 

5. On th~ hasis t')f t~:ta l'031tion. \iC would a.~ree to ~roceed .>itn 
this I'ro.'ect. 

http:renar.ed


~·T. J.llttlnood 

~"Y'J Cost !{ooNn". - Tjt11iurtion 

1. It 13 our lmderstandiDg 1;l1at initial. ~ and :J york has been done 
ill cloae eonjunetion v1t!.l tlle t~~e countries selecte<! tor cont1.llued 
ex~r1mentation and that this l70TZ 1s at 8. at~e regui?ing <!.....'-'tailed 
Implement",t.lon OD the pe.rt ot nost-countT'J Bneeiallsts in order to 
reall~e to the tulle.t extent tile benefits ot the previoU3 ~ ar.d D . 
'by '·IRe. It 1.1 al80 underntood that in each COW1try <ji"n!!lc~ con­
eluliOlW &bo1It materiala and -production l!'.ethoc's have b~en r"ached to 
enable boot-eountry ·carry on- of the project. 

2. It 1a under.tood that suitable arran~ements t~r continuing ~~1. 
york are be11l3 JlAde, vi th the t,~A!D concerned and in e('n~ unction 
vith .vpropriate boet-country ~encie9" 8.3 the nean!' o{: ~u1table 
aa.1nia~ratlon and ~onltori~ of ~roject acti7ities. 

3. 'l'bis Bureau w1~1 antlci~ate rp.ceivtn~ th~ :8C rf'!~ort de9crlb!n~ 
vor~ accomplished to date. 

4. On the basis of this poaition, '.Ie would ~gr~ to proceed with 
the pro.' ect • 

ccs: 
TA~J, ~!r. C~l R. Fri-t~ 
~~CCD, ~~. Frank Col11n9. Jr. 
A:3IA/D"P. !·rr. John McCarth:r 

Clearance~: 

ASIA/CCD1 ii'CollinsJr (s ubs) 
ABIA/DP ;JMcCarthy (subs) 

ASIA/CCD/UEA:ABJacobs:jd:12/15/75 

http:retleiv1.nA


PLANS DIVISh):~ CO~j]~GITS . 

~lA.HE : ___ $_" V_" _L_e_h_k ..... y _____ _ 

PID/~ (Crossout inapplicable) 
DATE: 12/9/75 -------------.------------

COU~LC~: (A) 1,:;,:lOglaJesh, (h) Lncietemil~<?d /I.FP-. and LA C(llmtries 

PROJEC'l' T~Tl.L: 111 tJo'J. Low Cost HOLisinl; - FY77 - U,'/OST Grant 

2. 

N/A 

Rclatl C:1:,!i):) to the ~fo.:;r.,'] tc -------"'"--

lhe project \,°ill assist the poor (refugees), dislocated by natural 
disasters, political u~hcavals, war, slum clearances, etc" 



, 
". 

... 2-

r~t rcsf~n Issues 

t~ngladesh has raised three main issues: 

1) Cost too high for the target population. 

2) Fabrication/construction techniques too complicated. 

J) Resale by redpients - the shelters are provided free of charge. 

• ;~c project approval is b~bject 

Other Issues 
:\~{L ___ O\·J.-

to satisfactory resolution of these 

, r( ~ l r~. AN'! ) ./·v \t C •. \~~\ /1 ,:-:>~1 (.' ',-t/~ \r <7 \ ,-_ 

~:L)' <Ire. Asian countries excluded under 
.d~;o ,their share of natural disasters, 

issues • 

• 

---0lLi..\.· .... \,iC ..... \.:l,. 

./ 



Date: DEC 1 1975 

l\lE;"'IOR.A.l\:DUf\I rOR: Members of the Research and Development 
Comm"ittee 

FROM: 
/' . 

TA/PPU, Carl R. FritzL./' 

SU13JECT: Approved Project Ident~~ation Document 

Attached is a copy of a Project Identification Document (PID) which 
has been apprrJved lJy the Assistant Administrator for Technical 
Assistance fur project design and the drafting of a Project Paper (PP): 

Project Title: Ultra Low Cost H-ousing, KPA 1121 (GTS) 

Project Numbe.:: 931-11-995-221 

Initial F Y: 1976 

Responsible Office: TAjOST, William H. Littlewood 

If you have any comments, questions or issues which you would like 
to see addres:-ied in the PP, please send them directly to the 
responsible uffice listed abuve with a copy to TA/PPU. They should 
be received by that office within hvo weeks/ so that the 
comrnents can hc addressed by the drafter. 

The dr'aft PP will be !-Jubmitted to the Hesearch and Development 
C()1llmittl~e for review and comment. However, we encourage your 
cumments as l'al'ly in ~hc dcsib'11 process as feasible so that the 
pr'oject can be respunsi ve to Agency con( erns. 

Attachment: a/ s 

cc: TA Technical Office 



DATE: November 18. 1975 

!'ro]C'd ';It 1,_': Ultra Lo,- Cost Housing, ICPA 121 (GTS) 

~·.::~ins FY 197 6 . 

1. The PIO complies v.'ith the following M/TA instructions if the appropriate 
block is checked. Otherwise, comments a~e attached. 

3 • 

[j a. Main points of Program Guidance #3 covered. 

[jb. AA/TA budget review comments have been incorporated or 
adequately appealed in the narrative. 

Clc. Proposed funding is within limits described in TA Bureau 
FY 76/77 Program Submission to PPC and/or as amended by 
current t)YB. 

tlI d. Dates of PF development, approval and project initiation are 
realistic and consistent with the Program,Sulj>mission. 

)( C,,\J c.)...,.'t-.( ... 1> i 0$1 r?'>/;;>I).t. CrZ Qtt~l W. 
This pro has been in TA/PPU and st,- f work is incomplete because of 0 
TA/FPC work pressure, or D'.'p:"ll office work pressure. We recommend you 
return the pro for further review prior to your final decision. 

We recommend the following action: 

[!J a. Approval 

c:J(1) subject to ________________________________ __ 

c:Jb. Disapproval or delay for reasons specified in attached. 

4. AA/TA Action 

[Z('"Approved 
; 

o Disapproved 
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! To explore in cooperation with LOCs selected technological innovations that I 
can greatly reduce the costs of economic infrastructure activities that are 

I._heavy users of public funds. (KPA 21; Reducing Public Inve.tment Costs.) -.l 

,A. (FY76 and I.Q. I Build upon ~he .uccessfu1 "feasibility phase" work in I 
BanQjade.h in the cQn.tructlon of indigenous refugee shelters, and fully 
inv6 ve refugee asslstance organizations . 

B. (fY77 and FY7Bl Tran.fe[ aDd adap~ the methodology and approach b~ aepjica­
tl0n to an Afr can and atln Amerlcan country an~environment. anu e ~ uate 
the performance of earlier completed shelters . 

_. _r~un1Jl es i nvo!ved : (A) Bangladesh, (B) Undetermined AFR and LA countries. -.l 
I~ • . ', ,'d 'C; ... ::;";::=1':,: "' :::: ... J 1R:::' £I ,T5 ( !;l urr/ ,. ;.J " " ' ) 

15 man days (TA/OST and other AID staffs) per year . 
....-----1' 16 .. CoATt I1[CtIVED I ~ Ain.A' . 

,; .. F" O,ll AIOf"" OOC\.l"'~NT3. 
D~T t or 015''''I~UTI U N 

- - - .-. ----. - -r::;--:..,------,-;fJ9----;-:--c:.7 ___ ...,....----1 
I I : 1,, [ 

Henry Ar 
TA/OST 

W -n;!) -::! " -{J ) 

10110115' 
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PIO (cont'd) 

-2-

Attached is a cable from Dacca which reacts negatively to this PIO 
The USAID's concerns are; a) the fabrication/construction techniques 
~re too campi Icated, Q) the cost is too high for the target population 
ir, BanJladesh, c) the shelters are given free and may be resold or 
bar-tered by the recipients. 

The eMU team visited fjashington on G~j()~ec..~O.f_1972_to brief interested 
AID/W personnel on the completed $25,000 mini-research project. During 
th~efing and in the question/answer period fol lowing the CMU team 
(an architect, an engineer, and a sociologist) responded to simi lar 
questions. Their responses follow. 

Cost: the cost adJieved is p'2rhaps still "too high". It came to 
abC':Jt 1:0 per person in local currency. The follow on activity hopes 
to lower this. On the other h~~rl it is hard to Imagine a lower cost 
alternative. Tents, the traui fional answer, are not always available, 
less durable, less pr:)tectlve from water and wind, probably more 
expensive and ~ay have a foreign exchange cost. They are also easier 
to se I I or barter. 

Construction Techniaues: Both, the refugees and the PVOs found the 
new designs strange and therefore assumed It would be complicated to 
construct. CMU went through a step by step dr II I of erect i ng a structure 
with the refugees. The local people were then able to continue and 
completed a camp without eMU supervision. CMU has produced how to do 
it visual aids (without words) on the technique. 

Resale by Recipients: The CMU ~ini research and the proposed fol low on 
are aimed at testing He feasibi I ity of ultra low cost shelters for 
temporari Iy housing refugees, displaced persons and other disaster 
victims. The project is not intended to be for low-income housing 
although that is a potential use. Conditions of sale would have to be reg~IJteo 
regulated by the LDC or donor. 

CMU did write to Mr. Glaeser on Septe~ber 12, 1975 but we understand V 
that he has not yet repl ied (Attachment A.). ~ 

PHA/FDRC is Interested in this project and may possibly share In the 
funding (Attachment 8.). 



Hr. Edward Glllsero't 
Center for !utern . .:£tional Studies 
Conlell Univers1t:y 
170 t:=i:J il;:lll 
Ithacd. \;t:t.J York 1/.530 

September 12, 1975 

It t'.l3 zood to t2.1k to you toJaYi hOj)efu11y \Ie can st.l.}' in con­
tGet I C'3~)eCially sLice you;, \w-::-k in international c!eve.10plilent 19 
of CO:l:.d./.i-.:rLllllc interest to our srou;>. Possibly. in 60::12 appro?rl­
ate in::>t.:.Hl~ea. Cornell nuu c.J.n~~.-::ie->;elloa Uni-.;erslty could ~;;.ars 

resoutc.:;s by c.o-spcn:3orins ~i~;!liii.:;..:::nt pef')~le to lec::'t..:.re in ar2..'l9 

of COec:::!Cn conc~rr... An e.:'::j:.J;.:ol", or tllis kin~ of rers::>r. Ii:i.~ht t,z 
Dr. SC:1l4:.l~1Ier o~ London. (Sec tl!(: copy of L"!)' lc::ter to ld.Iil, \oI;l1ch 
is encloceci). 

"':h~::l nn the ;>LOlhJ I nezlectcJ to tk':'1tion that Hr. Little'.Jood .::sked 
DC! to Let jn to;JC~ \"'ith )( .. ..1. bc::au:iC be \-;as lc;"!vl::[; ~;;o;:-tly ror 

I~fric.l [tau L..lvin:,; only very rc~~ntly located your .:td.(i~-ES31 he f,,:J,S 

un~i:Jl;) to ,J1'it~ to Y~'.l P'_'~:";'':>D_:ll/ Leforc hiG l~(>~liH"tU!"u. In ~ f.w 
line:; 1 ~:ol.lld lr:~ to sUlTI<}ri:: <! belo'''' th-:! points ,,:l..icl! .:ire of i::.-­
port.'!:1ce to our pr0j ect <>.nd Hhich I ho~c you Ci:il 2...!dre33 in yoer 
s tn t e".Jen t • 

1. CIl!' \Jork G}lOutd be ner=....fl in the li[;ht of the follO'..nn3 objectives. 
they are: 

.. ~ .. .., 
tr.:mspvrtcti to tilt? rJ.i ~<.l3CCr strid:e.."1 <::::''-',1; 
to provide s:.clters \Jhicli .:irt! respectful of th~ cultOlt'nl 
value.:; of tLe lleople tl~c:y Lltcnd to serve; 
to cncC'ur.:l~~~ self ~J('l?; 

to fc;.cllit2te tbe ,,"or~ of adi':,dnistrators both durin3 con­
struction, UJ \Jell 039 J":'dn:~ tLe w;e ~ 
to aid tht:: pocrcst L:.dn C'bot:to:J U? apP:-OD.c.:l:'); 
to pl"ovic!c s',lelter v!lidl is ui;crat.:able. ~c1rt by ?art w'"r.en 
CCOilo'rlC cirCU;!:.'itllilc;e~ i~arrollc; and 



i".r. Ed;,rard Cla&er -2- Sept. 12, 1975 

to provia ~ s:lelt(;r T"l~1ch caD be c1s:la:ltle.:i - the part of which 
C~D b~ J1strl~uteJ ~ng ci15~la~ed per50n~ c~ce they can re­
t'.1["'Q to thtil1r L0w~ area. 

1). Approach: 

The Car.1e;;ie-Hellon liniveraity ap~lroach to disaster 
relief hOU3iu~;, ai[;led at provid~"ng winJ and flood res1s­
ta~t Bhelter for displaced persons by usi~~ r-ater1als, 
skills, and vhere possible, building for'"'-s ind t.~er.ou9 to 
the dis3stcr area, should be constrasted to tra~it1onal 
relief housing. 

2). Uuit D~~ibn; 

The concept 0: (nploJin,2. apl>ro~r.i3te w~steLn "softu::tre" 
(c[\z,ineer1ng <!nd ouoageneat techaiques) inste. .... 'd of \J.;!stcrn 
"1~~~d"'d.!~" (tents, or other struc.tures) to 1 .. d~;cnO\l9 
housin0 should bt! dis::.ussed. rhe soft~Tare is twll docu1::en­
led a~!J it 1!l O'..l::: intention tc. oistri:,uL:t:! the. ~lc~oe3 
(co~.struction ::!2.Dua1s for aJl::..inistrators and ccn3!:ruction 
flipch:uts to fieLl ti:)rker:;) to ell !:l.:"ljor relief or~.:lniza­
tlon~ for use in rccurrinl disasters. 

I hope this list. to~ether vlth copie~ of the intcrin report, en~ the 
unf 1nis;"1-'\1 fin;:.l report, w:lich arc ::;ent to you under sep;lrc":~ ~o'Jer. 
\d11 provide f;uff iciL:ut i>1::on':3tio>1 for your t<!sk. S!lOul·l :ivU need 
further cldriflc.J.tions, p1co.se call !:'.a collect l:3ins tl1-e p~.ber t;.iven 
OG the 1E'tterlieBd. :'Y c};!:cnsi.or's are o;:'':'\) ac.d ':"OJ. ~:?cur<111y. I 
appreciate your willinsnes9 to LlGSeSB the vulue of '.Jur work. 

*1 a:J prov1din~ you vitit the origin&!. Gernan spelling of your o..'ll!':e, 
\J~ich r a~ sur~ you will eppreclate. 

Sincerely, 

Vo1ke .... S.:lrtkopf 
Director 

cc: l'red Cuny 

\'11: [ad 

cnclosurc~ unJ2r separate 
cover: cc. 0f letter to Dr. Schumacher 

eerY of the interi[! re:Jort 
copy or the unfiqished [i:131 report 
copy of tne pro?os .• l 
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v..;rff.[) ST.-\TES GOVER='l'~1E:-.-r 

Memorandum 
TA/OST I I'li lliam H. Li ttlewcod DATE: November 18, 1975 

::;~3J::'cr: carnegie-Hellon University - Ultra Low Cost Housing 

Bill Dalton was very impressed by the Carnegie-Mellon 
presentation on ultra 1m.., cost housing. In particular, 
their cor.tention that such housing can be provided anywhere 
at low cost using material and labor which is available 
10c31ly. 

I would like to meet with you to discuss where we might 
go from here and the extent to which FDRC should become 
imrol':ed in the support of the Carnegie-Mellon work. We 
are particll1;::,..c..Ly i~t-~l:'ested in seeing Carnegie-Mellon 
attempt ''':'0 develop a sc}-;.::-me for low cost housing in an 
area lacking botanical reSO:lrces. 

Buy U.S. Savin!.,s Bonds Regularly on the Payroll Savings Plan 
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T0 S~CS!Al~ wA~Hnc b~78 

N/A Y""F .ng 110'>2 
SUAJF.L':' : H~VTEW OF PR~POSEn NEW TECHNICAL AS515TANrE 

~lJloIfAU PROJECTS 

'. C;U'~i1AIi':': BFLOn ARE COMMENTS ON TAB PIOS FORI'IAlocnt:.n TO 
M1SSTG~ FOR CUMMFNT, FOR MOST PART, Mr~SION OFFICfkS 
S~F~T1C~L OF uTIL!Ty OF PROJECTS, ALT~nUGH HEAL1ZING 
Ml~~Tu~ nUES NOT HAVE COMPLETE BACK~ROU~D FOR PROJECTS. 
~ II< :1 ~ LJ ~~ ~ fL R Y • 

;;> ~ : J L- T f~!\ 1.0 W r: u S T Ii 0 U 5 I ~J G F D R R ~ F lJ (j E E:. 5 • ~ l S ~ Ttl N ~ A ~ 
Pr<;;VT0IJ~LY ADyrStD uTDh~ H' CGNpeT Ml'(p tLJWARU lzLAF~FR. 
FURMEKLY CHIEF 01=" II~STIrIJTTtJ~J~L DEVELCJPMFNT, USAIO/b, "'O~ 

~ TN L r, r~ G - Tt:, R M T RAT N T N r. ATe n R ~J t- L L UN 1 v ~ R S 1 T Y • ,.. 1 S:) T () t-I 

fl t.1. F: v ;: ::, C !-1 U F A BPI r: A T ION I C. a N 5 T R u C T ION T E:. C ~I N 1 rJ I.J F.: ~ J. R l T n U 
~0M~LlCATEn ANn rOST IS STILL T0Q H1G~ fOH lAkr.tT P~PULA-

t,....-T!ON 1") ~;'NGLArlESH. ~HILE TRuE T~AT UXFAM 15 PKQllr .. 
n 1 r l G t< ~ F U (; F E SHE L T 1: R, T H F f H A V ~ ~ A nt. f1 A J n ~ M n D IF-I ~ A T I 0'" S 
T uS! It; P ~ If v C u '" S T Po 1/ C TIn, AN L) R F [lll C E r. (J S T S • FUR T H t:. P, S T N r. E. 
-:'r.;:'~~ S:lFL iER5 ARE HFING GIVE'1\j "WAY RATHEk THAN SllLlI, 
,., .l SST u • ) r s c (' NeE R ." F 0 T H ~. THO 1/ S ;::: s .. T L L R t:. k E 5 n L n F () P F (J ('l 0 
r; f~ C;'~.J ~ 8 Y K E C I prE '" T ~. .- .. ---. 

~. ilt'v'cLOPMEN: (IF VJTAMTt.i A LJFLJVERV SYSlEMS. VITAMIN,. 
nc.FI':' J.t;I~r:y MAJOR PPllALEM IN !3A"'GLAI:lt,SH. Ut..llCEF CuR~ENTLY 
T l'j \I LJ l. 'v I:: (j I /II P R " G Q 4 M T 0 D! S T 1.0 8 I) 1 F Jill "1 T L L 1 0 N V T TAM T N A 



Depal"/1Jlel1t of State 
TEL~GRAM 

U r'4 c: LAS S 1 F' 1 f 0 

rAP5UL~~ PFR ANNLIM. DETAILS OF PROGRAM FOR"AWl'lEO RY 
Ml~~!O~ FU~U FO~ PEACE UFFICF~ Tn Ow. HOR~STEEN, lAIN • 
.fUHN ~npl(l"JS CMR A~"1SF.S THIS p~nGR~M GOING WELL COMPAREt'I 
TO UTH;:"f,' TYPFS DT:)T"'IBllTYvF PROC~A"". BflIrvr VITA;';I~ , 
ntFICr~~CY CAN BF nVFRC:O~E ONLY Rv F'ORTIF'lCATInN UF FonU5 
WM'C~ Pu~~ cnN~u~t, I.F. TFA, WHfAT, ~ALT, IF FORII,r-
r. A T 1"''''' L A i~ B f n o~, tIN EX P F N ~ I VEL Y • F n k T IF 1 r: A T 1 r:l N U F 
~Ur.AR ~UT VIABLE ALTfRNATIVE IN ~ANGLAntSH. 

~Q INrk~A~ING LF~UMF UTILIZATION. RASIC ROTTltNECK TO 
'Nr~FAS:NG LFGUM uTIlIZATI~N IN ~AN~lADE5H IS LACK ~F 
pr'ln,'IICi ~QI'j. BA~r:;LAuFS~ AGRICUL TIJ~AL tof~::;Ej RCH INST IlIITF 
Aun,.,F:.)S.NG PRURLFM ~nCALl,(. OIJR INFf)/O/HATION I~ THAT Ir:~TSAT 
A~f) AVOUC ALREADY FOCUSSED Ot..J Lt:.r.U"1t:: PRO~LFMS, ANIJ THAT 
TNTt~~4:YONAL AG~!rULTURA~ OEVFL~PME~T SEHVICtS WIl~ 

Sh~~TLY Rc AnuRE~~ING SP~CIFIC bnTTL~~~CKS. THERtF~P~, 
MIS ~ ~ U ,! 1 I,~ ~ U REA ~ J II':' U T ~ I. I T '( 0 F ~I E w, 5 EPA RAT J: PI'( 0 J f C T J N 
Tn'S A~th. 

~ • 'd~ .. U ~ A L RES 0 1 1 ~ rES A ~ A L V 5 r S .. N 0 P l A l,J ~4 I N r; • M I ~ S ' IJ N R E:. L I F V F S 
p '" '1 J F l. 7 L .. q ~ lJ T IL. 1 T v RUT n IJ ~ 5 T ION S \oJ H F T H f. ~ H F I.l R i .. I ~ L R t TOO 
T Ii '!' 1'4 L..' ,) ;:'\Ii FAn .. ~ t: L I F V E A P P I; n A C h N F. EnS 1 0 EI t M 0 ~ F COl J NTH Y 
S p F' C tr T C, PRO B L E. ~ (J ~ lEN T F D. H~ /') • i U R teL U ~ t: L Y TIe'" T U 
Rt.l t.v~"JT LnC l"JSfPuTlnNS. 

~ _ I u r 'r~ 5 TIT UTI UNA L I"" V (J L V EMF,.. TIN N n ~ - FOR MAL E L,ill CAT J 0 '" 
F K n G J;i M '1 ~ • HIS ~ I q N tl f L t £ v E ~ T H to T I ~ S U t. ~ U M B t. R • n ~ F ,., F ~ I 0 
MUS: I ~~i)IiTA"JT. l'IriloI ~11 (0) r.RANTS TO Ui"YvFt<SITY OF 
"4AS:;~C:'"iuStTTS, MI';Hlr.AN STATE IJ/Ir!VFkSITy, A' .. nTHEQS, WHAT IS 
Rt"uT"~MI:'NT FOR 4uIU)1~G uP IN~TTTIITTUNAL CAPAAIL!TY IN LoeS. 
T~ Ll..j~!vTLilJAL LD::S NFEn 'JFE PI-IOC,RAM, \1Hy IS TT r..OT I"-PLEMENTF'O 
hS H~~;lnN RATHE~ T~A~ rAd EFFn~T? 

7 w M1L~/METHU~~ ~nrl Nn~-5CrlOOLE~ RuQAL pt.nPLE. MTS~lnN FINns 
p~i)~~~~L ~ATHER I~L-nE~I~En. NFE CO~F~kENrt AT MSU TN 10 74 
P -< F:> r: f. T t. r) S P f C IF T C r'1 ATE r< I At S A ~ () A P P qUA C H t. 5 F () gIL LIT E; ATE 5 
~~'C4 4A1 ALREADY ~t~N O~VELO~ED ANU TF~TtO, ~5~ECI~LLY TN 
: A~r~ ~NE~!CA. ~HAT Mn~F TS NFE"En? 

A. J~qA~ FuNCTlnNS T~ RU~AL DfVFLOPM~NT. MISSION dFLJEVE5 THIS 
F~~J~lT r.OULO RE ~n~TrlWrlJLE ~uT NEEDS RETTER fOCU~. MTS~I~N OF 
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;1 P , ,'" T LJ / : T rl AT· S T A ... E. - 0 F" - APi '1 n r< F A U V ~ NeE 0 T ~ A 'Ij P ~ 0 ~ n ~ A L. 1 '" P L I f S • 
TU br Rf:l.t.VANT TO RANljLAr"ic.C,H, AT LfAST, PI'COJr::CT SHnUI D FOCIIS 
n~ ~YAT PULlrlFS APE. NrEnEr"i TO STl"'0LATE THE ~ROWTH OF T~O~E 
~tUv'C~~, ~N~ "8 ~~AT Fx~E~r CA~ THE~E AGRn.StRvILFS AQ~~~R AN 
~ ~ ~ i"< - ~ .: :.. " t. A SIN G ~ J U "I b Fr<O F LAN lJ L l S S LAB n u R t. R ~ • 

o ,. ·d t. r; r( ATE I) PRO r, 11 AM MIN G F ("l r/ 1 HI:. U I:? t:I A,... P nOR. M 1 5 S JON 
R~~CTt~ MUPE NEG6TTVFLV TO THI~ P~OJFCT THAN ANy OThF~S. T~F 
PI'(FSf~T P~TO~ITV IS, QUITE. f<IGHTl y, n,... THE. RU.O,- f'nu~ PECAIISF 
TMFr AQt THE GRtAT~ST PORTTa~ Of THE TnTAL POUR, t.v. Ni~ETy 
P t;;> r t f>.J 1 1 N A AN G L ~ r) t ~ H, " I~ D R f:. C AU S f t M P R () V' E,., f N T J N H \I R A L 
FLl",'l.,T(. LnNr)ITln,~s IS THL MO::,T FFFtr:TJV'f SOLUTIO!'. 10 ~L"",I~G 
~ -.) ~ .l. 1_ - U 1'\ r\ A '" M I r, ~ A T ~ uN. n U R F)( PEP 1 F t~ r t:. 11 A S b f t. NTH A T T ~ i:. 
~'-J~"L DU:l", HAVI"J~ Ot-JC~ MIG~ATFD Tn URBAN AkfAS, IOIILL Rl:TIjPN 
TW I~L J~OA~ ARtAj tVE~ Trl~U~~ T~EV Akf CU~SI~TtN1LY fn~rE 
~~~l.;'Ji:.'" "'~T rJF THt:. eTTIt.S TJ I'<tJkAL AQEAS. IN nr~tR WUf.?lIS, THE 
DI,)"'" '1."1 ;; ACTuALI V ,1ADf A RURAL_IIRRAIIJ r:U Pol PAI(TSf1N ANI) PREF'E.R TI1F 
r 1 T 1 ~ :j " '1 Y G H T M;> .~ r' 'J Q 0 A I~ PI:? 0 J I:. C r SAN r') L U \oj C (J S T ~ F' to< V .l r: t U r: L J "F R Y 
C;yC;~,~,S~IIlCH A~r P'JT T~TLl Pi....H:E p~Ink Tn JMPlo?nV'Er1r:NT JN THt 
RI..'~A:'\""':'C; '.oJlIL d'JL.'f ACr:tLt"PATt: U"'BA~ MIGRATION, Tt'lFHFbY r.E.Nf .. 
RAT1~G ~ uEMANn ~UR MURt KT~~ TMPACT PRuJf:.CIS A~n Luw-r:U~T 
StDVT~;~. AL~ UT~F~ THIN~~ RE.I~G EQUAL, T~t CTTltS WIL~ AL~AY~ 
~t '~t I!~.JC' ATTRhCT:VE. Tn i.1E ponw. PolUS Ti1F C;ULUTION l~ T(,) 
wll T ,~~ bbLANr:E r~ FAVU~ OF OFVF'LnpI~~ Thf RURAL A~FAS r:IRST. 
TMr:~~~n~~, MYS~In~ ~FES A p~nJFCT FO~ I~T£Gr<ATFI) ~R(J~~AMMING Fn~ 

THF QuQ~L LA~OLE~5 ~nOR A~ BFING MOHE l~ T~~ ~~tNCVI~ 
TI~'!'~D~<;I ~T THI!:! iY,"IF. 
RLJSTfr< 
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Project Identification Document (PIO) 

Ultr~~o~ Co~t Shelter for Refugees 

I. Summary of the_JtJ)b 1 e~-L_a~~.?-'=i:J2S'lsed Res.E9~lse: 

:~d.:!'~Lldt.e off.'iter at d minimal cost is an urgent problem in all 
dev~lo~inu countries. In addition to low-cost housing, there is often an 
Ut'gl~flt need for an d~;pr'oa(h to a "no-cost" house or shelter when polit­
ical 'JpheaVdh, natural disasters, 'war, slum clearance decisions, etc. 
caust masses of peo~lE to move in a nearly destitute condition from tradi­
tional ::,ites t.o neVI areas. They have no employment and few belongings. 
They r~er.1~~r: frc!:: ~~lC~~~.I:~ to j'CJrs JJ d;:;placed persons. Tent;, or other 
commclflly used disaster-relief oriented solutions cost foreign currency, 
do not match culturdl patterns, do not provide jobs, and (as intended) 
have a 1 imi ted life. 

A very cheap but adequate solution should use local materials, 
self-help (onstructior1 by uneducated, unskilled laborers. be technically 
sound, ~dequate and acceptable for a family, be quickly built, and be 
ultra 100'.'-cost, such as $50 to SlOO per farn; ly. Such shelter should be 
capable of disas,)E'mhly so that tne mate.rials can be reused, and also be 
desiCjned for upqraciinl1 in stages if conditions warrant that it becomes 
lonqer ter'lll housinq than originally intended, and/or if families and 
assistance aoencies can afford some improLments. The methodology ()f 
organizinq local Illatcrials and labor on a large scale must be worked out, 
~)ublished and dissel'lirlc.lted. 

An interdisciplinary group of architects, engineers, planners 
and socioloqists at Cnnegie-Mellon university have developed a prototype 
ultra-1m; cost, "A"-frame modular housing system which appears to have 
great potentials as a universal, easny-erected, wind and flood resistant, 
extremely cheap structure, in response to the needs identified above. 
,1, "small research" stud:! was funded by AID in FY 75 to test the feasibilit. 
of the C-MlJ approach in a specific LDC environmen~. The difficult site 
of Banglddrsh was chosen and the feasibility test was completed. From 
all reports, the initial test was very successful, and several private 
refugee-assistance organizations, such as OXFAM, have already funded ad­
ditional constructions for test and demonstration. The July, 1975 issue 
of WAR OiJ f-lU:JGER, contains an article and photographs on pages 29-31 
describing the field activity of the project. Also, '~he approach (method­
ology a~d models) was entered in a field of about 150 competitors in a 
UNESCO i,lternational contest in April, 1975, C:l1d won the top monetary 
prize (fellaw~hips to the Soviet Union). 

The "small research", feasibility stud;v has shown that the 
Carnegie-t~ellon University approach and rnethodolvy,Y is practical and 
possible. Ir ~ddition to further building, training, dissemination, 
monitorinq JI,d testinq in Bangladesh, variations \'Iill be required for 
dTffer8"lt climates, cultures and natural resource situations. It is 
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proposed that c full scale GTS pro ect be funded to demonstrate the appli­
cation ~ ttle r::t~-U appr()clch in ,e.,fr Cd ard Latin America, to make and test 
adaptations as required, such as an 3~proach to a dry environment, and 
to further expand ard test tne initial work in Bangladesh. 

f;ott sh()ul(~ le JIlade tnat tne target qrou;)s (refugees and other 
displaced persor,s) are tile poorest of the poor majority, and this "self­
hel;J, in,jirlennLb J1ldtt:rials" approach serves to provide them directly 
"'lit[: a better quality of life than th2Y vlOuld otherwise have. The approach 
~s to prove to tne refugee assistance organizations and the refugees 
themselves that native construction, engineered by architects and civil 
engineers lS Letter, crledper, and safer than what they would otherwise 
have, and to enco~raqe replicatio~s by the hundreds and thousands. 

The cll110unt of S70,OC)O is iJlanned for extending and completing 
work in fSanqLidpsII in t.h' latter half of FY 76 t:'1d the Interim Quarter. 
This vlOuld prilllJrily Lle used for travel and per diem costs, salaries, and 
materials for a fur'ther series of de~onstratiDn houses in varied environ-
mental situations. In FY 77, $150,000 is required to replicate the 
project in an African test site, and to continue monitoring performance 
and obtaining "feedback" from previous operations in Gangladesh. In 
FY 78, S150,000 will continue the same application, demonstration and 
test activities in Latin Plrnerica. 

II I. De ve 1 opment of the r roj ec t 

FollOl'iing up on the "small research" feasibility study, this 
project I'lill fully jemonstrate the Carnegie-Mellon approach in Bangladesh 
by: 

1) developing for comparison purposes a wide range of design 
variations required within the country and potentially usable 
in the re~~ion; 

2) monitoring and testing the shplters over d Lwo-year term to 
deter~ine performance ch~racteristics and longer-term 
acceptabi 1 i ty; 

3) disseminating the methodology, acceptability and performance 
of the model cons tructi ons to 1 oca 1 governments and refugee 
assistance organizations to attract funding sources for 
full-scale, op~~ational applicatlons; 

4) building and tr:'1ining d cadre of local people in the methodology 
in order to gain the "multiplier effect". 
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The presEnt project is intended to build upon the initial work 
in Bangladesh, to deter'fnine whetner refugee assistance organizations, 
the local gcvernn,en t , end thp. refugees themselves will support the indigenous 
building of these irll,,~nved ultra-le,w cost shelter:.,en masse. 

\ j .1 < i \ I 'I j i., t h lS pro j e '- t i iL 1 u des two yea r S J f s i m i1 a r w 0 r k 
in tl,,',f.; 'I I din 1~,nJeriean contexts, with particular attention to 
:nodif.';I~j c.' l' ,·.··L,".'cl' IOljj to adljr'e~-, 3 cOlllpletely different mix of resources, 
'i,.·,:, topulJrJeny '}rId cultures. A soil-based shelter in a dry area 

!l,fjht prove Ilrrlctlc'll for tne Sahelian refugees for example. Attention 
will Dc: 'llverr ~:u an,'soin-'lff" benefits Ivhich assist the development of 
murt: '-:'onventE'rJ1 1m·! cost hous'ng, that is, the next step u') from the 
ultri1-lm" Coc,t n·fwjt'[·; shelters. 

p,c, \'Ii:~! llli.O tedsibility study, this prOject would be sponsored 
and marcl'Jed by TA/l,c:1, but i'lith the close collaboration of the Housing 
()ffHt) dnd the Office uf Foreign Disaster Relief and Coordination, who 
Ii i gh 1 J elld'Jrc,e the approach and project. The same team of CM-U Professors 
Charles ~~o~~peed and Volker Hartkopf, augmented by the experienced sub­
contr"actor II'd Cuny of "lntertect" in Texas, would lead thi::, larger 
effort, flO[Jetully c,tdrtinq about Ji1nuar:l, 1976. Mr. Cuny is a consultant 
to the u;~ Cl~n)[ni:;':Jion on Pefugees in Geneva, and has extens'ive contacts 
and experierce wittl refugee assistance organizations worldwide. 

~olH.~ ton'':Jeen. Tile project is directly responsive to Congressional 
'llandJtes, asc,ish tile poor majority d'irectly, is modest in size, uses 
i nterm~dl c\ tl' t.t'chnu 1 Quj, \'.'orKs wi th and encourages PVO' s (Pri vate Voluntary 
Or9an;zations), Jno lidS humanitarian assistance as a primary element. 

fll1'; is an exploratory project which in itself will not have 
a significant environmental effect. v!hen methodologies and materials 
requirements are better understood, and when operational programs are 
planned, it will he necessary to assess the environmental impact of the 
various feasible alternatives. This point will be addressed during the 
implementation of this project. 

It should also be noted that the project activities are localized 
in n~fuCJec C3mps established by locdi governments and refugee assistance 
orqanizations. The environment within the camps will obviously be improved 
by tile pro,i:.>ct (lctivities, as the CarneCJie-Mellon approach includes camp 
planning, or~anizdtion and faci1ities, including sanitary engineering, 
as ancillary l10ais in dddition to the objective of il11prOvement of the 
shelters them')elVi'~. To some extent, the contractors may also be able to 
influence lO:ul ;iut ll())';ties to take environmental aspects and environmental 
impacts more ':Jeric.lsl:,' into consideration when they establish new camps 
Dr relocaL~ old (11,0'0. 




