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This report has not been cleared with tha UNITED
NATICNS INCDUSTRIAL DIVELOPMINT ORCANIZATICN, which

U
does nct therefore recestirily shiore the views

presented.
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rom 206 September to 3 November 1683 an

UNIDC exploratorvy

T
N -

mission took place to four African countries within the
a

project UC/RAF/82/078/11-02 "Low-Cost Building M

Agricultural and Industrial Wastes".

The mission has been composed of :

- Adrian Zzharescu, chemical engine
c

-

- GLeorghe Constantin roli

- Mihai Badea, Dector eng
ciaiist in
insulating

Pl

The mission®s scnedule in the visited countries has been :

- Tanzania - 29 sept. - 8 oct. 198
- Rwanda - 8 oct., - 22 oct. 10
- Ghana - 23 oct. =~ 29 oct. 1@
- Mauritania = 31 oct. =~ 3 nov. 19
During the mission”s 'ﬁzur in each

tutions.

The expert team visited :

in Rwanda. While in Ghana

5
-

nave been organizedy with UNIDO“s

aterials,

L0 AN

o oo

L IR W Y

ccuntry working sessions

recidential representatives-

. . . i .
excluding Gnana - and their collaborators, as well as with
the decision factors of Ministries ard other central insti-

<aza, Rhuengeri, Giseni and Butare

in the locality of Kumasi a visit

has been paid to the TORIST PRODUCTS RESEARCH INSTITUTE and
the 2BUILDING AND ROAD RESZARCH INSTITUTE.
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As a consequence &f the discussi :

S
factors of the visited countries, a s
nave teen emphasized, iIn connec

S

material producticon, as w
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to the resource availabilitie

countries.

11 the visited countries face a seriouc
mainly in the urban areas, aggravated 0y
the rural population in search for places of work which should

secure them a better life.

All the visited countries are feeling a similer and acute

shortage of fucl, while tre building material Intuntry being

"
’-J-
£

at the beginning of its organizacion, basic mate

S
cement, bricks, tiles, lime, a.s.o. are comgpletely lacking or

are obtainec at high prices.

Therefore, the use of such materials Is very limited.

Simultaneously the lack of national personrel is strongly felt,
as well as of technical information and of financial resources
which prevent the finalization of the nousing programmes It

good conditions.

As a common element of every visited country the local cheap
tuilding material production, turn to account the local rc-
sources and agricultural cr industrial wastes. These resources
are considered as the main source avle to ensure the reguests

for mass building programmes.

This is why in Tanzania, Chana and Mauritania there is an

organizatorial nucleus able tec facilitate the developnent of
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, in Tanzania, in Dar-es-Salaarm, the BUILDING R
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has been set uUp; in Ghanz, in the town ©
tne BUILDINC AND ROAD RESEARCH INSTITUTE is functionirng,
while in Mauritania®s Ncdakchott there exists a BUILDJNG AND
HCUSE ADMINISTRATION CCIMPANY (Société de Construction et de
estion Immobilidre - SCCOGiIM), all of them have already scme
resu.ts, out their activity i1s impecded by the lack of spe-
cialists to control the works, by the lack of financial mearns
the failure to locally manufacture or purcnase from atbrozd

the requested instvallations and equipment.

Trere are the findings which cdetermired the eapert mission to
suggest to th2 Rwancdese Covernment the foundation of a 3luri-
disciplinary research unit for buildi“g materials and of a

system ¢ territorial production network to praccically turn

to account the results of the researches with access Lo
mechanical worksnop able to locally realize some simple pro-
duction installations and to ensure, thus, the reguested spare-

parts and the necessaryv repairings.

The main ag.,icultural wastes, as well as the local ressurces
available for the production of building materials are presen-

2 . .
~ ted in table I, by countries :
A
,.)
/;‘
A9
Wastes or rescurces Tenzania Rwarda Chara Nauriteria

-

1 - 2 3 4 5

A. Wastes of the agricultural production

-Rice straws and husks X X X

-Coconuts grocessing wastes X

-Coffee processing wastes % X

zCaspewnuis processing wastes X _______ e m— -
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-¥aize stalks and corn cobs X X
-Wood wastes X
-Wood sawing and saw dust X X x
~ -Banana tree stems X P4 .
? -Sissal fibres X
5 -Qther vegetal wastas(papyrus) X X ~ xonly in
~ the south
A m=smmmmmmemmoomseeeooooooeoo- mmommmsoemmssesmessoeeoooeoeooo-
Td 3. Mineral and organic local rescurces
= -Puzzolan . X X
-Clay, kaolin X X x only in
the soutn
-Limestone X X X
-Calcarous shells X
-Plaster(gypsum) X X X X
-Sinter
-bullding stones X X X ouly in
the nor:in
( -Peat - X

As a consequence of the discussicns held witi: the decision
factors of the visited countries a classification of tho most
important groups of materials was established.

A. Coverings, considered as a prioritary field in Tanzania,
Rwanda and Ghana. '

B. Wall slabs~and blocks of local materials, fibrous agricul-
tural wastes, puzzolanic cement bound foaming materials
(Tanzania, Rwanda, Ghana).

C. Thermo-insulating wall or ceiling slabs.
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Mauritania has a particular situation, since it has alreacy
identified many soluticns ard has carried out researches on
technologies for the fabricaticn of cheap bulilding materials.

For this country and in accordance with the representatives
of Mauritanian Institutions th2 opinions of the expert lLoeam
R

"propecsals and Recommendations”.
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are expressed in t

This mission considers tnat for all the visited countries,
the successful implementation of a cheap building material
roduction depends on the following aspects :

1

As regards the technclogyv

- promotion of some technologies not involving thermal processes
and/cr high temperatures, or for which the requested heat
may be ensured by the explcitation of a non-conventional
energy source (i.e. the sun, the geothermal energy, or even
residual heat rer~~very of zn other productive process);

- promotion of some simple productive installations able to
be later mechanized or zutomatized witn simple equipment,
locally manufactured and for which spare-parts could Le also
locally encsured;

- organization with priority, of some small- or middle-produc-
tion units able to cover the requiremernts of a small area,
caving, thus, the transport means and the necessary fuzl;

- utilisation of some other materials than the Portland
cement as binders; which is an expensive and imported pro-
duct for all these countries - or for almost all of them
(Tanzania).

As concerns the organizaticnal framework and the labour:

- simultaneously with the setting up of manufacturing instal-
lations, the training of the national specialists, able Lo
control and develop any fabrication unit (training them on

'y
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the spotl or in an other country) should Bte organlzed;

- securing the necessary conditions specific to eacn
in order to diffuse to consumers minimun of technical in-
formation for an accurate utilisation of the manufac
products;

- selling up of some bodies to facilitate the waste or rw=
source collection to be used in the production of tuilding

materials.

PROPOSALS AND RECOMMENDATICNS

The expert mission has made a series of recommendations.
according to its findings which are presented within tha2

country’s report, as well as in the project proposals.

These recommencations - starting from the experience cI the
laboratory put at the disposition of Joint UNIDC Romania
Center in Bucharcst, by the Research and Design Institute for
Building Materials in Bucharest, Romania - may be surmarized
as follows : b

- Dispatch to Romania of scme samples of agricultural wastes
and specific resources, mhose properties are unknown in
Romania in order teﬁfﬁgz their usability for the manufacture
of cheap buildinzjmaterials Tanzania and Rwanda).

~ Finalization of manufacturing receipts or processeés and of
simple production equipment (designs) in Romania (for
Tanzania and Rwanda).

- Presentation of the obtained results in Tanzanla, Rwanda
and Ghana by the Romanian bNIDO experts and granting an
eventual technical assistance for tne setting up of pilot-
installations. ‘

- Organisation of some international Symposia under UNIDO
spcnsorship for the African English or I'rench speaking
countries in order to facilitate the exchange of experience
and technical information on lccally produced buildirg
materials, with the participation of Romanian UNIDO experts.




The place, date and topics of the Symposia are to be later
established, subject to the UNIDO approval anc trhe concerned

countries“Governments agreement.

- Organization of trairsing courses or programmes in Romania
for Rwandese and Ghanese technnicians in the field of
tuilding material manufacture technologles, researches and
testing. z

o

=

- Erection in Tanzghia, Rwanda and Ghara of some illustrative
buildings, to test the specific gqualities of the materials
manufactured under original constructive systems.

For Mauritania, in accordance with the representatives
of Mauritanian institutions, the expert mission suggests the
following main actions :

- An interdisciplinary mission of UNIDO experts which, col-
laborating with the local specialized bodies, should drafc
a preliminary study on necessities, ways and conditions
which may ensure the premises for the implemeatation of
the actual Five Yearc Plan tasks of building at least
2,000 houses until 19835 (1986).

- Technical assistance for the training of national specialists
able to run, control and develop the production units, as
well as the sites for the above mentioned dwellings.

- Collaboration with UNIDO or other international organizatiors
or Governments providing international financial sources
for the respective researches, installations and production

equipment, for the work control and house constructions.

Within this programme, an essential aspect is the promotion of
some solar installation of gypsum dehydratation and the
manufacture, by this way, of the plaster - a specific binder
for the Mauritanian on an industrial scale.
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CLIMATIC CCNDITIONS

The report and the project proposals nresent detalled
information in support of the above stated recommendaci
The project proposals present the estimated contritutio

the Romanian Government and of the visited countries.
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ORGANISATION DIES NATIONS UNILS POUN LT SEVEILOPPEMENT INDUSTRIEL

ONUDI le 28 Scptembre 1982

DESCRIPTIGN DE POSTE
: UC/RAF/82/C78/11-01/32.1.X

Désignation du poste Chef de mission dfexploration dans le domaine des matérisux
de construction :
[o]
-
Burée de fa missien Deux mois
Dzte d’entrée en fonctions D&s que possidble
DA
Q414w B
Licu d'affcctation Cemencen, Ghana, lauritanie, Tanzanie
But cu'projet Mission exploratoire dans le cadre du Frozramme dans lc domain
‘ des mallrizux dec construction bon marché & partir deo Zécheis

industiriels et agroires en vue d'orienter les activités cu
Programnte. .

Attributions ..
Le chef do miasnion aura pour taches do:
1. Sensibiliser le¢s organismes d'Ztat pour le Prograimc en
R : éveluant les possibiliiés pratiques de leur participation 2
. ' celui-ci; . )

2. Dieblir dans chacue pays av
institulions spleialisdes 1
mission;

ec les orgenicmes d'Etat el 1
¢ pregramme déiaillé de travail de la

3. Cocvdonner l'activité des deux experts pariicipanic L la minzice

2 exploratoire en orgenisant cur place les détails de clecune des
A taches leur incombant;
:) 4. Ttablir un ropport final expcsert lez conclucions de la mizzion
g et les recommandations & 1'ONUDI, aux gouvernencnis de poys en
Sy développement ainsi que au Centre Comnmun QUUDI-Rownanic en vue de
. développemint du Drogramme.

Toutes candidatures ou communication: rulstives 3 cotie description de poste deviont &tre adressées a:

Section de recrutement du parsonnel offoatd aux preicts, Division des opérations inductiiclles
ONUDI, Centro Intrinational de Vivnwnn, 3.2 3000 A14G0 Vo {Auiriche),
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_Formation et expérience requises

Connaissances linguistiques

Renscignements comiplémentairps

Ingénieur ayant une vaste expérience dans 1t
de projeis et des zptitudes organisationnel
d'industrie,

Frangais ou/et anglais.

Un vaste programme s'itendant sur plusieurs anndes et
tendaent & développer des technologies pour la fabri
natc“lauxrdc construction bon marché en employant
ressources locales de pays en développement y in
déchets indusiricls et agraires a &té élabore par
et dont la coordination a été confiéec au Centre C
CHUDI-Roumanie. ‘

-

Le Gouvcrneme“. roumain a mis 3 la disposition de ce

. r.
Prog;g me des laboratoires spécialisés ol des tech nalegics
approprices aux nossibilitsds et besoins des pzys cn
développencnt seront élzbordéss en dfobtenir des

matériaux de consiructicn Lon mz ”Ché.

Des cadres tcchniques proveaant des Poys en ddvelonzement
prendront cernaiszance de ces technologies en fai

sant desg
stages dans ces laboretoires. Des spécialistes accordeoro: s
une assisiance technique 2 la réalisation de ceg technolozi

& léchelle industrielle des pays en développement.,

La mission d'exploration devrz permetire de mioux con waiirg
les besoinc des pays en développenmcni, les recsources leas.
enmatitre de matérizux de construciion y incluz les déelhet
ainsi que les cadres techniques suscepiibles de particiresr
& l'implémentation du programae. :
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ORGANISATION DES NATIONS UNIIS POUR LE DEVELOPPEMENT INDUSTRIEL

ONUDI le 28 Scptembre 1982

DESCRIPTION DE POSTE
UC/RAF/82/G76/11-02/32.1.X

Désignation du poste Expert en ma.tena.ux de coxn structzon

Ourée ce 1.3 mission Deux mois

Date I"entrée ori fonctions pag que poscible

Ghana, Mauritanie, Tanzanie

Lieu d~“ tectation _Rwanda,

B:tduprojet Mission exploraioire dans le cadre du Progrozme dans le domaine des
’ matériaux de corstruction bon marché 2 partir de décheis J...du..’.riels
et agraires en vue d'orienter les activités du Prograizac,

Attributio s Sous la direction du chef do la miscion 1'cxpert devra réaliser lez
taches suivantes:

" 1. Evaluer les recsources locales de matidres premid¥res y inclus des
déchets indusiriels ot agraires dlspon bles pour obtenir des matér laax
. de corstruction bon m‘..rchc.,

2. S'informer sur les capacités de fabrication et de conscenmaticn dcs
matériaux de construction ainsi que des plans ¢laverir dans ce dameine;

3. Evaluer des systlmes constructifs les micux adaptés 3 1l'emploi
des matcricux et des déchets envisapds;

4. Collecier des échantillons en vue dtanalyses (matidres prcmi?.-res
- - et déchets);

5. Evaluer lec possibilités locales ée fabricaiion des matériaux de
congiruciion teénant compte de 1'cuerzie électrigue et du combustidlc;

6. ZEtablir les problimes et le., cystimes utilisés pour assurer lz
protection contre les incendies

T. Reccueillir des rm.,cimcr,ncn s sur les facteours climatiquoen ete quid
peuvent affecter la performance des matdériaux de construc tion;

8. BEteblir les prc,fwencc.. pour les batimentc, pour les éléuents
sandwich; N

=

Toutes candidatures ou comnumcaua/n\s Telatives 3 cotte description de poste devront 8tre adrossées a: -

Sectnn de recrutement du personael affecid aux projets, Division daos opérations industriclles
CNUDI, Centre International de Vienna, (.0, 300, A-1400 Vienne (Auinche).




Formation el expérience requises

Connaissances linguistiques

Rensaignemonts complémentaires
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s poseibilités en matilre dc cadres techniques
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€8 €N Vud & L8ur partivicipation & 1a réal .,a.‘t,-ur.

11. Collztorer avec le chef de la mission en vue de
1'¢laboration du rapport final exposant los ceonclusions de la
mission. '

Irgénieur, ayant une vaste expéricnce dans la recherche, le
dévelonpement des techniques de fabypication des matérizux de
construction et lcur mice en ceuvre dans les consdructicn
industrielles ¢t civiles.

Frangais ou/et anglais.

Un vaste programene s'ctendant cwr plusicurg anndées ct tendant
8 développer des technologies pour la fobrication de matdmiaux

3

de construction bon marché en employant des ressources locoles
de pays en développement y inclus des déchets indusiriels oi
agraires, a été élaboré par 1'CIUDI et dont ia coordinaiion a

été confid2 au Centre Commun QUDI-Roumanie.

Le Gouverncment rcoumain a mis 3 la disposition de ce Prograuc
des laboratoires spccialisés od des technolesies approprices
aux possibilités et besoins des pays en ddveloppemen™ scrond
élabordes cn vue diobicnir des matériaux de construciion Lon
marché. * .

Des cadres techniques provenant des pays en développement
prendront connaissance de ces technologies en faisant des
stages dans ces laboratoires. Des spécialisies accorderont ur
assistance technique 2lla réalisation de ces tceclinologies 2
1'échelle industrielle des pays en dévelcppement.

La mission d'exploration devra permetire de micux cenuaitre
les besoins des pays en développement, les rcscources locales
en matidre de matériaux de construction y inclus lec dichets
ainsi que les cadres tcchniques susceptidles cdo participer

3 l'implementation du progracme.
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BUILDING RESEARCE INSTITUTIONS I DZVELOPING OOU""’{IES

BRU AN ZXAMPLE

* AL, MTOT S e 4
" DIRECICR , S 0
BUILDING RSSEARCH UNIT

P.0, BOX 1964

DAR IS SALAAM - TAVZANIA,

SUMMARY .

The aim of this paper is to highlight an exampls ¢f a 3uilding
Researah Institute in a developing country. The particular reference
is the Building Research Unit at Dar es Salaam Tanzania. (ERU)

It atarts with the background of visualizing a Tesearch institute

in Tanzania in 1969, sightirg different government Plans and actions,
The definition of the terms of referance including se up, organiia-
tion, and research nuilosophy are also clearly rresented, '

Research .objeotives for, BAll have. been.those difined in the National
igoals and priorities. They havp.always been down to earth and geared
to solving different everyday problez::s in housing, Its results have

to be put into practical use by the intended users, Different

u;ethoqg used to disseminate research findings are described.

Present amd possible futwe problems far the BRU are higalighted.
It is likely that similar problems may exist in other building
research institutions in the developing countries although 2RU is
8till e young institution. |

The need to eatablish building resesrch institutions in developing

countries is of & high mriority, These may take the form'of couatry,

Teglon or subregion co-operation depending on financial and economic

capacities, Researck results from industrialized countries have-

‘deen of ‘some ‘benafit to developing countries, but‘they cannot Teplace

the need for rossarch within the devoloping countrioss M thormore -

due to tka great vaviatioxia in different countrics imported solutions

must be adopted to local conditions. . o v s |
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' ‘experienced at a large scale. Pacple migrated frosumably in

BUTLDING RESEARCH TNSTITUTIONS IN DIVIIQPING COULNTRIDS - BRU AN

L

EXAMPLE : .

A.L. MIUT

DIRCA™LL

BUILDING RESEARC UNIT
DAR ES SALAAM | |
TANZANTA,

BACXGROUND

Irnmodiatoly aftor indepondonco in 1961 Tanzania found itsolf in a
s:ituation of an acuts housing shortage. Like mest developing
c)untries the shortage was first felt in the wban areas where for
‘he first time the familiar pattern of rural - wban migration was
pursuit of employment and a beitar life assumed to be found in <the N
urban arcas. In thic oituation an evor incroasing need for new
housing was created. In rural areas much of the then available
housing units were ill construoted; unsafe and temporary. Faced
with this situation the govermnment first acted on the rressing
need to increass wban housing units in Dar es Salaamn by creating
self help building schemes and later on in 1962 a National Housing

- Corporation was cgtablished, From then on tho nced for both better '

and more housing incrcased as more and more urban areas bocame
attractive to job saekors. '

In the Secord Five Ycar Plan the Tanzania Government defined

housing as a basic need and that every person was entiled *o a R
decent dwelling. It was then nocessary that tho housing prodlem o

in the country had to be analysod in the contaxt of tho actual

state of its condition and the desired state as expresscd by the

national housing objectives. Once this was done ono roalised

the general objoctives mrovided insufficient basig for which to

-assign resowrces fcr the improvement ¢f housing, and marever such

objectives ecould hardly be used as a measure of porformance. Fo
this reascn specifio bodieé had to bo establiskod to dcal wii':h.

spocific problems in order to implement the housing objective's.as
outlined in the plan, One of the greatost rroblems was the high

cost pf house constiruction,
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2.0 THE ESTaBLISHI-EU" On THS BUILDING ‘imSJxRCH U"III’

Research in hous,.nu a.nd building materials wes erm.sagcd

" recommended in order to cerry out research in local roesources in

an of fort to reduco the cost of construction in the country. It

was recommondad that such rescarch should aim at tho davelopaont

of an efficient building matariels and oonstruction irduatry based

on locally availablo building materials. Rescarcik was also intonded

to impmrove the use of traditional matorials and layouts of buildings

that will offer a more hygenlic standard and groater durebility, thus

paking possible to build good houses at the lowest possible cost,
. | o

Ir 1969 preliminary discussions were heold betwcen romresentativeas

0;" the Ministry of Lends, Housing and Urban Developmont a:d"-%hoso

pinistries and Parastatals mostly concerned with buildirg works and

it was agfoed that a 'National Housing -and Building Roscarch Unit"

‘be formed within tho Ministry of Lands, Housing and Urban Develomuent.

. In the same yoar tais p::oposal was submitted to the governzent of

the Kingdom of Norway as a progect for possiblo assistanoe, Tho

ggeg“gg; of the orwcm.a;x 1‘3}1;'1%:&:35 E?‘Bearoh Institute Mr. @, Birkoland

w‘a‘s“‘gen‘b“t’o*‘ran?ania”‘trﬂszti"a‘te“‘tkrmasibnity of such a projoct,

Mr.'-Birkola.nd'g‘-roport"-supported- the ided of ‘establishing tho Resoarch

| Onit7inDa 6 Salaan 'and 88 Govermient 82 4hd Tirgdod ‘62" Norvdy

/ " gencured with *hit rocomndndation ‘and'dgreed’to  financs ' tha projoct.

| In'1971"tho National Mousing and Building Rosodrch Unit wis' ' monrtod

L ovy & group 0P Mthroo Marwegians,t fwo Architscts and en anglnoer - ard

& 0w Manzandar mémbars of ‘gtaff--CTieile  Nedolidl wan nlae Intmdod

%)

’
[ 20

(o InTrove e a6 v ernditicnal aeborizto nad Layorie or wiiidiaen
3,0 BROUfs ‘SPP DPUor ~ aove iymenic standarl and groslor durzoliay, tbis
"5»“:" R AR lr ] t/l.’l '(41.. WUSOS t ’1~4 L)v«(!\t M :'.

Tho Building Rasga:cch Unit is sot up as a special diviszon'in tho
Mnustry of Lands, }Iounmg and Urban Dovolopnent. It is homlcd by

Trr LN omesiisnge AL WL T M R T e e

a Du‘ector and orﬂmzed into five soctlons. At pz‘osant thc..o a.re
‘) r L " PRS0 BRI Wik A-, v 1; 'l 1‘ ') S uA "Ofu
72 staff_ ‘membor itk d;ffe.ren’c qua.lelca.nons. (Sco a.ppandix -
Criebrlos ordl Tutan Lebals moutiy oon v.r'“..u witll hilgarg woolic ol
Orgam.zat:.on chart). .
o Uowan mead el A ialuonid Hovsing wl .,\.-171;;.‘;: Fosdarch Unige
Capdosrithin b Lnlstry o Lards, flouc .'."J erdh Pobat ovelomonty
3.1 ’l‘ochnlcal Section .
e bt el s <5uh*LLc“5 “c\ f LU oIV of

Th;s,_segnpn Aoals with the devolopcnont and bpsting.of materials and
structures particularly thoso baged- Qn. lqcal ma,teria.ls and -treditignal
-~ teehnolbgarf‘~-«lt~a.lso-daa.;s.uwﬁ.'qh .sc:.entJ.f}.wannota..zon of re-eva...t e,
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3.6

soils, concrete, organic materials, agricultural wostes, binders

(lizme, cement, gypsum 2tc.) and any topics of interest in the
field of building matcrials irdustry in their production, use,
maintenahco, and motcction, Bullding oddos and reguliations ara
also handled by a special hranch of this section.

Building Economy Scction .

This scction consists of Zconomists and Zngincers. Tho cdoriomists
deal with duilaing cconomy in gensral, such as the building’cost
index, statistical analysis of the construction irndustry ard related
economic developmcnt of the country. Tho angincers deal with
building tochnology on tho sitc ard rogscarch in such fiolds ag sito
ranagemncnt and the rational use of asquimmant.

Human Requirsewcent Section

The development of dosign criteria for low cost housing in the
pain task of this section. This includes the design of house tyres
in ecoordance with scttlement patterns, climatic comditions, fumily
structure and family backgrounds. This scction algso collaéoratos
with the National Burcau of Statistics in tho analysis of housing
data resulting from Consus and houschold budgst surveys.

Information Scction

- This section is rcsponsibls for the rreparation and distribution

of research publications. Thay also follow up ingtitutions which
receivae our publications and those who uso the rescarch results ..
in order to obtain tha necessary feedback for our roescarchers. '
Thoy also conduct building seminars and maintain the library.

Administrative Scction

This section consists mainly of administators and the necessary

support staff to serve the unit as s wholo. -

Terms of Refercncc

The National Housing and Building Research Unit operates undcr tho
following terms of Roferonce:- )

- To identify and clarify the countries' probleams in housing ard
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~ As far as passiblo to find ways of colving thoac problcas.

-~ To coordinato cfforts in rescarch and facilitato an approrpriate
distribution of tasiks rogarding econocmic utilization of manpower,
equipmont and other rasources frea existing rescarch bodics and
institutiors.

- To ensurc that tho results of local and foreign rescarch are
disseminated within Tanzania.

— To collaborate with Goverrment¥, parastatals.ard others in tae
purpose of gatting mractical utilizations of resocarch results.

- To undertaks rescarch for govorrment and other bodies in the
construction soctor and to give statemenis on rcesoarch mattars.

PR

4,0 RESEARCE OBJECTIVDS ' S

. The gencral way of initiating research is to tako \':xp actual

roblems from tho society according to the»defi.ﬁod' national goals
ard the prioritics sct up in tho coustwies davelopmont (Plar', This
way people's necds are cmphasized ,a,nd:,-ihg rosderch for technicel
solutigna. and improvoments is guided by .tho aspirationa of the
people and sacioty. Tor this reason research in tho unit was
-initiated with a strong cmphasis on housing problcons in rural ereas,
permansnt village housing and housing problems for low incoma
groups. For practical roasons rescarch topics arc groupod according
'to thoir main cheractoristics and mothods noeded for analysing

them, to cnsuro tho maximus uso of the limitod funds and trained
personnol. ffor 1ist of research topics sec Apperndix II),

Initially the-Roscarch Unit started by identifying the mroperties
» of loca}.’.'huiiding rroducts, a knowledge that was nccegsary foar tho
planning-and construction of buildings. Laboratory testing is
conductod thrqu,;rh:out in order to loarn the moportics of such
building materials together with mothods of improving or protecting
them. Elements of buildings are constructed and testod such as in
floar, wall and roof componen"c)s of different local matarials.

B Stabilized soil, natural stone, bricks, pozzolinme, clay oic. have
been researched as low cost building materials for diffcront parts
of house construction, P/I |

: %a ' .
The Research Unit has also began a compilation of building .costs

irdicos ard 4 new ln s cowrso of proparing a cost index for tha
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whole country. Building site managemont has becn studied in tho
field of éfficicncy, rocurement, time, labour, storage ctc. Many
housing co—operatives thoughout the country have benefited froz
this study. Sim3lc site prefabrication and block making, on site
raining and simple fool-proof techrologics have bcen demonstrated

to varions construction tooms. 0

Rcscaréh in human rcquircment is cornducted in the contoxt of
inproving tho existing standard oflliving. This is so because
the quality of lifo khas a strong relation to housiny and its
swroundings. Sudden and big changes in housing corditions zay
have a negative offzct on the social lifo and vico vorsa. In
order to have Ppecoplce metivated for improvoment and changes the
Building Rescarch Unit has undartaken the task of developing new
solutions on the basis of tradi%ional housing. This means studying
rroblems of houscrold activities, social 1ife, housckocping,

' cooking, food storage ctc. This will reswlt into aomogenizing
building design with traditions,f@ocial life, oxisting building

materials and ccoromic cor%i':n‘{ons in the country.

The Building Resocarch Unit started off by studying traditional
housing throughout thc country. Such dotails as shape of houses,
materials used, solutions for arcritectural dotails, usc of spaco
and facilitios were tﬁbroughly roscarched into as a basis for
further improvemont. Reprosentative housing survoys in rural

arcas werc conducted in order to mrovide inforamation on consucar
profarencos in thco quality of housing, and ebility and willingnoss
to pay for housing, At this stago the unit was able to mroduce tho
first rocommendations for rural house desigms including literature
on tho utilization of local building materials, construction mothods

and slills,

5.0  DISSEMDNATION: OF RTSCARCE RESULTS

As mentioned oarlier roscarch'findings from the unit have to beo

of immediate use, a policy advocating the delivery of the rggearch
findings to tho uscra, Faced with en oxpansive, highly rural

country with minimal - .rastructure ard a low ratc of litcracy the
Rescarch Unit kad to look around carefully in ordor to find of?octive
techniques of disscminating its rescarch findirgs. So far %iéo Ways =~
of fulfilive dhio olo Voo Yoon wmoctisnd il Cacedeeebier
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Building of demonstration houscs

In Tanzania the great majority of the population live in the
Twral arcas where the housing problem consists mainly of
substandard housiny; which also lacks adequats comzunity
facilities. Thesc bouscs are built mostly by peasants who
lack the knowledze of modern conmstruction tochniques. There
are plenty of traditional building materials availatle such as
clay, wood, stonc, strow, mud cte. Tho role of the Rescarfh Unit
has boen te domonstratc the techniques of izmxroving the quaiity
of tho available building matoriels, inteducing moductisn
planning and raising thc standard of workmanship., In sucg Kdjects,
Tesearch tochnicians work side by side with the would be dwellirg
builders so that thoy leave the tecknology tchind. Such a mothed
elthough highly time consuming and expensive has proved:to be
very successfuls Ten (10) such houses have beon errected in
diffcrent parts of the country to dcﬁonstrate the use of improvad
locally available building metorials. Thoso housces aro ouilt of
mud blocks with plasicr, soil cement, burnt brick, pozzolizme .
blocks, sisal roinferced cement roofing shects otc. to demensirate
that although cheap, these materials can be uscd in the construc- °
tion of permanent lhouses. Backed with this experienco, tke
Rcsearch Unit was able to publish a small bocklet on Building
Rogulations for Une Story Housos on Survayod plots, Thio iz tho
first attemptAtowards the dovelopmont of local codos and buildirg
regulations to roplace the inkerited ones which aro importcd
and highly irrclovant. .

'
The development of sclf-help building techniques that can be
1sed by the rural population with a minimus of guidance has boon

another grecat prooccupation.,

Data Sheats

The usae of data sheccts is an effective method for the disscaination

‘of research results., This method was uscd right from the beginning

of tho Upit. Tho main rcceipicnts so far havo boon government
departmonts and institutions, schopls, colleges ad the University.
The objective has bocn to supply those institutions with ncw data
sheots onco they arc publishods It is convisaged that in the ncar

futurg, w2l Cinatvuavian wnits would bo formed 4 evwry, distriot
1
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of the countrye. It is nccessary thersiors, that the Unit
cooporates with these mmral construction units, so that it aay
provide them with thc nocessary tochnical advicc, Tac usc of

data shoots will bc onc way of fulfilling this objective.

Seminars on Better Housing

‘Somctimes a consideorable amount cf labour is available froz pcoplc

- who are willing to construct their houscs if given just 2 fair

amount of kncwledze in building. In such cascs tho Rescarch Unit

organizes scminars on botter methods of matcrials mroduction, ¢
utilization, construction, upgrading otc. In such soninzro it is‘

also intended to introduce to the people some of the rclecvant

roscarch findings that can bo applicd at their locality. So, far,

scminars have been conducted at various levels in'the country, .
but the main target has been in the rural arcas. In suck soninars
participants arc also supplied with publications and data sheots

f'rom tho roscarch Unit,

Publication of book-lots in simplo and straightforward language
is another way of disscminating rescarch resultis. Today mora
and moro pooplo arc asking for thosc booklots on such subjacts
as Climate and Design in Tangania, Rural Low—cost Louses, Rural
Housirg in Tanzania ctc. Efforts arc being made to rroduce mOTC
booklats in the futurc where morc drawings and diagraacs wili o
included such as Small Expandable Eouscs, Urban Low=-cost Hou;cs

ctce.

Egcal Newspapers

Another way of‘publicity'has becn through the local ncwspapors.
The Rescarch Unit in collabsration with the local paper has bocn
awardod space for publication of rescarch findings whonover thoy
are available., This is also an cffective way of disscminating
results, As it has bocn observed aore response and tolophqno
calls are reccived =ftcr an article in tho daily paper than froo

any other form of publicity.
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PROBLZMS OF BUILDING RESEARCH IM TANZANIA N

Like in most devcloping countries building rescarch in Tanzania

has boon confronted with common problems resulting froz tho oconozic
ord social situation of tho country. Tho Building Ruccarch Unit
however, has been ziven all the nocassary moral and matcrinl°
support by goverrmont and parastetal institutions. The population
nas always been very cesponsive to the ressarch firdings.  The main
problen for the roscarch Unit is to be able to rcach theo either

by domonstration houscs, scoinars, publications, radio otc. Thers
is a noed to strongthen the Information Soction in oxder to bo able
to got out tho necccssacy inforaation to building cliontuﬂ"At Lho

international lovel the Unit receivos, all thc noccssary support
-

-

from many CIB ncaber institutions.

As far as aanpower is concerncd, thero is a critical shortaéh of
trained roscarch specialists roquired to put up tho nocessary )
work to meot thc demand for improved housing in thu counity. Thig
preblon is naticn wide and has no short cut solution. The Unit
has developed a training programme for its staf? to mootl this
shortage of manpower and mcanwhile cxpatriatos.arc Tecruitcd to

£ill the gaps.,

A forseable problem is ong of shifting of nunpowcr duc to in-
sufficicntly atiractive salarics for rasoarch staff. As the Unit
exists as a government dopartmont the salaries for rcocerchers

are in the civil scrvice scheme. At presont, these salarics are
slightly lower than thosc in tho parastatal organisations a
tendency that may crcato a drift from rescarch to tho construction
industry or to othor organizations whero gpocialists aro offered

a vetter pay.

Financing for th: Unit is divided into two catcgorics i.ce local
and rorcign. Evary yoar tho Unit rcceives a sufficiont budg;t of
local funds for salarics and day to day running of jho dcpartoont.
If however the Ironont short gupply of forcign cxchange persits
after the fairly now technical equiment and laboratory facilitios
aro worn out, then tho problom of moviding the nccossary ropla- ‘
comont will arisc sincc most of it will have to te inpertcd. 4

Gimilep Lade, owiAn vl bo emcountered shouwld expansion of tacanical
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facilitics’ ﬁb armvisasced. The problcn o? l 1k of forcign oxchange

however affocts all scctors of the national cconony irrcspectively.
.. Other rroblems rolaiod ta: the lack of fareign cxchenid for thcaunit

arc tho inability to.purchasc'gp ‘e dato literaturc ard publicetions

in bullding roscarch tozcther with the limited personal contact

of rescarchers from other institutions cither in tho Dastern African

P

Region ar lntornhtlcnally.

L T o -

7.0  CONCLUSIONS

The practical application of tho, results of roscarch should be the
ultimatc goal for building ressarch in the developing countrica.
Resoéréﬁ,lnstltutlons should a2lso bc aware of the nced to ensurs
haximum'QSO of the limited resources of funds, pcrsonncl and
foroign exchange at their disposal. Costs can be roduced throusgh
mutual collaboration whcro research ipstifutes in developing
countries coordinate roscarch mogramncs at national and “ﬂglonal
laVelS, in order to -woid ovorlapping ard duplication of werk and

to reach a more offcctive application of rescarch roesults,
Furthcermore roscarch institutions in devoloping countries nusy .
find a systematic way of dlsscmlratlng their rosults in a way

that they will rcoch uhOSO who nced them or thoso for whom' th oj are
lntendcd. In this way thoro is a need for thc rcascarch institutions
“to bd,in dircct contact with the uscres. Tondoncics of isolating

theo roscarchers fron uscrsﬂsﬂB’;d bo avoided sinee tho offcctivencss
of rcsearch rosults in éb&éloping countrics must be coanuiicated '

thfough training,--@doconstration and -direct assistanco to buildarss

The corastruction industry in nost developing countrics variocs in
nany rCuDCQtJ-V Miis iy true oven for countrios which aro aloso
geographxc..lly, éven if they sharc the same oconoagic slstoms;
It is nccessary therofore, that cach devoleping country should
ostablish its owm building rosearch institution to cnablo it to
deal with its douﬁ to carth problems for its housing ncods by using
‘ avallable natural rosourccs. Efforts zust bo nado to cnswro that
thooo rosgarch lnztltutlonm do nat slackon aftor takin; off,
Despite limited rosoqrccérﬁﬁildin&'fosearch in Tanzania is very
active, It has an ovcrw .elmlnu popular support particulary in tke
fisld of tochnlcal roscarch such as the propertias and durability of

Y
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facilities be aervisazed. Thc prob;om of la.k of forcign cxchange

howevar affocta all soctors of the natlonal cconoy lrrbsoucthblfc

*~ Other problems rolated t: the lack of fareign cxchengo for the unit °

are tho inability to purchaso up to dato literaturo and publicetions
in buiidlng rosearch togcther witk tho limited personal centact

of roscarchers froo othor institutions oithor in tho Dastern African
. . k)
Region or internat 1orallf. 7
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CONCLUSTONS

Tho practlcal appllcatlon of tho rcsults of rescarch should bo the
ultlrato goal for building rescarch in the doveloping countrics.
Ra~oarch.inst1tutlons should alsc be aware of the necd to onsurs
maxioun gsa of the limited resources of funds, personncl and
foroigﬁ exchange at thoir disposal. Costs can bS¢ roduccd through

mutual ¢ollaboration where rescarch ipstifutes in doveloping

.: ’ . 8 < M
countries coordinatc rcscarch mrogramacs at national and regional

levels,ﬁin order to avoid ovorlapping and duplication of work and
to reéch a more offcetive application of rosearch rosults.,
Furthermore roscarch institutions in dovoloping countries nmusg-..
find a systematic way of disscminating their reosults in 2 WaY
that they will roach thogp who nced them or thoso for whoz' thoy are

intended., In this ﬁay thero is a need for the reascarch ingtitutions

to bd,in dircct contact with tho uscrs. Tendencics of isolating

tho rescarchers from uscrs should be avoided since the offuctivencss
of rescarch rosults in developing countrics must be coamunicated

thfough traiming,--dononstration and diroct assistance to buildars.

The construction industry in mout developing countrios veriocs in
oany rcsp@c?s.‘ Tois is truc oven for countrics which aro 0loso
geographiﬁally, Sven if thoy sharc the samo oconomic systomsi

It is ncceséafy therofore, that éach developing country showld
ostablish its owm building roscarch institution to cnaeble it to
dcal with its dowﬁ 0 oarth probloms for its housing ncods by using

' avallable natural rosourccs. 'Efforts must bc nado to cnsuwre *hat

those rcsgarch 1nst;tutlons do nat slackon aftor talcing off,

. Ay
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Despito limited resoqrpcs_bpildiné’fasoarch in Tanzania is very
active, It has an overwhaelnings popular support particulary in the
field of tocanical rvscarch suck as the propcrtzcs and durability of
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local building materials, gencral design and construction
mroblens of low cost and rural housing.

Lastly thero has been a tondency for roscarch institutes in tho
industrializod countrios to specializo in housing mrobloms of
developing counirior. These institutions conduct rescarch on
such topics as durability of building materials, thermal coofort
in tropical climatcs, low cost houses ctc. in order to ovido
assistance to doveloping countrics. )

Although this kind of collaboration is welcome, it canmot roplace
the nocd for carryiﬂg out rescarch in theo developinz countrios
thomselves. Thoigroai variety of factors influcnecing the local
ccastruction industry, such as climate, teéﬁnoloay and availablo

" resourcos, cannot always bo sutcessfully sizulated in Europoan ar

North American laboratoricse. Thoso is and always will be a need
for edoptation of foroign roscarch rosults to local conditicns.

- i v e oae




APPENDIX II

SOME RZCENT BRU PUSLICATIONS

BRU D.2.1
BRU Z.3.1
~ BRU E.4.1
BRU E.6.1
BRU F.7.1
BRU C.2.1
BRU C.l.1l
WR No, 17
WR No. 16
WR No. 15
WR No. 14

SOME ONGOING

R 0.03
R12.01
- R14.02
- R19.01
~ R19.02
R25.03
R46.00
R60.11
R60,13
R76.C1

Stabilized soil floors

Solid soil walls

Stabilizud soil block walls
Burnt clay brick walls
Woodcn rnofing matorials
Stone foundations

Site planning g,.*f-f' mreparation
Pozzolam%‘&?ﬁ Pozzoline o
Surface treatments for cud walls

Building cost indices

Sisal roinforced concreto roofing shocise.

PROJSCTS

Panzanian building stardards and codos
Gypsun roducts for low cost housing
Burning bricks with coal at villago level
Use of cashowmu® wasto as building matcrials
Uso of coffco husks as a building matcrial
Light woight concrcte tiles

Building cquipment and tools

" Climato and design in Tanzania

Conpost latrines

"How to build a botter houso = A book.
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This is DRU. Building Rascarch Unit Sopteaber 1978.

Report on the ostabliskment of NATIONAL HOUSIIC AND BUILDING
RESEARCHE UNIT. Ministry of Lards, _Housirr; and Urban
Devolopncnt Dar os Salaam 1971. Pp 1l =T

Euman scttloments in Africa. The rolo of housing and
building. United Nations ECA Addis Ababa Amril 1976
Pp. 19 - 22 and 2p. 51 - 5.

CIB - The roblcas of building and building rescarch in
developing countrics, with particular rofcronce to low=-cost
housing. Hinburgh 14 - 21 Sept. 1977. C gorda E (Rungary)
Grad Judith Objecctives of Rasearch in dovelopinrg countrics
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