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ABSTRACT 

The traditional hou~ing .practices of rural Ghana are 
• c • 'd' 

discuss~d and three lnherent problems - poor construction, 

methods, the unavailability of affordable modern building 

mater ials and [X)verty - are investigated in detail. 

previous at tempt s at improvi ng rur al hous ing by research 
, 

institutions, the Government of Ghana and international 

agencies, are examined. 

A number of .methods based on b.<'~ilding walls which are 

waterproof and strong enough to resist the elemènts in the 

tropical climate, are pro~sed. Addi t ional cr i ter ia for 

these met hods ar e af fordabi 1. i ty and the local ava ila bi li ty of 

building materials. Improved production ~nd construction 

methods should be eas i ly understood by the rur al population. ~ 

d , 
The construction methods investigated are: rammed earth, 

J 

, soil-cement, brick and sun-dried eiuth block construction 

(with lime as a stabil.izer). Methods for the production of 

these materials are also described. 

T,he author concludes that to achieve improvements in 

r ur al hous ing in Ghana, the r ur al popul:a t ion would have to be 

involved in aIl stages. These include the produçtion of 

building materials as weIl as house consttuction. 
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RESUME) 

Cette thês~~ étUtd?'~,e ~~ strüctu,res tradi'tionnelles du 

logempnt dans les régions rur ales du Ghana, en les f'roi s 

principaux problèmes qui s'y rattachent les pi~tres 

métho,ëles de construction" la difficulté de se procurer 

aisémeht les mat~riaux.modern~s d~ construction, ainsi que 

la pauvreté. Elle examine aussi les tentatives ant~r ieures ' 

fai tes par des institut ions de recherches" le gouvernement du 

Ghana et des, agences internationales pou,r l'amélioration du 

logement rur al. 

Diverses methodes sont proposées 'quant' a l' ~lévation d'e 

murs~à l'~preuve de l'eau et suffisamment résistants a~x 

. éléments naturels du cl imat tropical. La di sponibil i té et 

" 

les moyens d'obtenir les matériaux de constructio~ au niveau . 
" loc.al s' avèr ent des cr i t~res additionnels. La population 

rurale devrait mieux comprendre les mthodes de construction 

.J 
et de prodl!ct ion. 

'Les méthodes étudiées sont la terre battu, le terre/ 
, -

ciment-, la construction en blocs de terre séchée au soleil ou 

la brique (avec la chaux comme stabilisateùr), en plus la 

façon de produire ces matériaux. 

Pour conclure, l'auteur explique que la population 
\ 

rurale devrait s'impliquer dans ·tous les phases afin qu'il y 

ait une amélioration dans le loge~ent rural au Ghana. Ces , ' 

phases comprennent la production des matériaux de 

cbnstruction aussi bien que la construction des maisons 

ellès-m@mes • Le.s méthodes de construction et de product.ion 

devrait @tre mieux compris par la population rurale. 
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PART 1 

CHAPTER 1 

INTRODUCTION 

1.1 SIGNIFICANCE AND PURPOSE 

"The rains poured down for days and for weeks: the 

floods came, and not in a small way. Houses at Nsutarn began 
• 

to collapse, and the life df the people was threatèned. The .. 
local ,dailies began the cry on behalf of the people of 

Nsutam, the cry was continued by the village folk, asking the 

Government of Ghana to "come over to Macedonia' to help" (1). 

This statement was recorded by Abloh in "Nsutarn Report, A 

Settlement Study", in 1974. After the end of the rainy 

season of 1970, the full impact of the rains had begun to 

sink in. '\ Several villages in the Tropical Rain Forestland, 

including Nsutarn, had been literally wiped out by the rains. 

This scenario which was gradually establish~ng itself as an 

annual affair, had reached one of the worst proportions in 

1970. Several villages in the Marnpong district of the 

Ashanti Region, particularly Krobo, had also been destroyed. 

An entire modern township was buil t for the people .of Krobo" 
1 ) 

probably beêause the Head of State at that time happened to 

be a native of the village. 

In "Planning for the Neglected Rural Poor in Ghana", 
. 

Kodwo Ewusi records that in the village of Kwamoso in ~he • 

Tropical Rain Forestland, Most of the respondents in a survey 

compl~ined that the floor of their houses bècame flooded 

after heavy rains (2). This suggests that the building 
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materials and construction techno1ogy employed in rural Ghana 

do not permit durable houses. 

These examples could be described as only the tip of the 

iceberg. Many villages in rural Ghana have seen, and 

continue to see, the collapse of houses, particularly during 
( 

the rainy season ,from ~yri:l. to August each year. A roqti.ne 
~ 0 

reaction to this annual occurence appears to have been 

evolved o~er the years. After the cries for help, both the 

central government and other organizations move in with aid 

which varies from food rations to building materials.~ The 

amount of aid offered and the speed with which it is 

despatched to the ,disaster area do not follow any laid down 
o 

procedure. They can at best be described as arbitrary. 

\ Thus while'Krobo village had a whole new township in modern 

building materials with wide streets lined with lights 

within two years, the people of Kwamoso complained bitterly 

through their'Village Develo~ent Committee about unfulfilled 

promises by government officiaIs (3). 

The problems posed by poor construction methods and the 

unavailability of modern building materials ramain. Many 

rural dwellers still dream about the day they can build 

houses like those in the urban centres but continue to live 

in partial1y collapsed houses. There is therefore a need 

to initiate measures to irnprove rural housing in Ghana. 

Brown gives the fo1lowing reasons to support the need"' 

for rural housing irnprovement in Ghana " ••• the rural people 

constitute 71.1% of the total population, provide about,70.3% 

of the labour force, produce about 98% of food crops and 60% 
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of industrial raw materials for agro-based industries, 

contribute over 96% of the agricultural èxport produce, earn 
. 

over 60% of the country's foreign exchange, and constitute 

the main source of the country's incarne generation" (4). 
, 

There has never been a consistent policy for a 

nation-wide rural housing improvement. Whatever has been 

do ne in the name of rural housing improvement has been 

characterized by spotty, unrelated and sometimes irrelevant 

investment on an adhoc basis. Such sporadic, disjointed and 

uncoordina€ed efforts have hardly made any impact on the 

rural housing situation. Rural people who are the target 
.......__-• .-.. t. .. ~ 

group 6f· rtiral housing improvement efforts are left out of 

the formulation, planning, assessment of local needs, and the 

implementation of the programmes. The result is portrayed 

in the New Nsutam ~ousing development scheme, for example, in 

which many of the completed houses are ucinhabited. Recent 
·~d 

rapid changes of government have further jeopardized the 

situation. 

What is the present rural housing situation in Ghana? 

What forcès have shaped this ? And how cancthese forces be 
• 

tackled ? These are sorne of the questions to he addressed 

'in this thesis, whose purpgse is to review the rural housing 

situation in Ghana and examine possibilities for improvement. 

1.2 LIMITATIONS /' 

The United Nations (U.N.) classification for an urban 

centre is any settlement with a population of 20,000 or msre. 

This means that any s,ettlement with a popula~ion below 20,000 
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qualifies to be called rur al. However, for the purposes of 

; 

this .thesis, the term· rural will refer to settlements of ,\ 

about 5,000 or less, sinee aeeording to th~ Ghanaian 
;..) 

Population Census of 1970, only sett.lements below 5,000 were 

elassiEied as ~ural (1). 

This thesi~ foeuses on the wall elements of the rural 

hous~, that is, the foundatiôn, the wall itself, and the 

ope~inS!s up to the r.oof. It will, however, discuss how 
o 

rural housing has been constructed over the years, as weIl as 

the graduaI ~nfiltration of modern construction methods into 

the rural areas. Sanitation and communal facilities such as 
\ 

public buildings, community centres, markets, post offices, 

etc., will not be considered. Only methods which allow 

rural dwellers to actively participate in their housing 

impr'ovement 'and which are ;economically feasible are examined 

in this thesis. As far as possible, solutions are based 

the availability of local materials. 
l'" 

. The thesis indieates __ 

what needs to be done and further diseusses in detail what 

methods and materials are to be used. 

1.3 SCOPE 

The thesis is divided int9 three main parts: a 

description of existing rural housing in Ghana, 'the factors 

which have contributed to the problem, and measures to 

improve this situation. The existing rural ho'using 

situation ls documented on a regional basis related to 

climate and supported extensively by a detailed graphie 

aecount. Issues which are consider~d here as factors 
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contributing to the existing rural hous!ng situation are poor 

construction techniques, the unavailability o,.~ moderr1 
, 1/ 

building materials, and poverty. 

1. 4 PROCEDURE 

The third part of this thesis deals with measures to 

improve the situation, considered here to have four guiding 

pr inci ples: 

1). The measures should he simple enough and financially 

affordable to the rural people. 

2). They stiQuld allow the active involvement of the rural 

people in terms of planning, design, implementation and 

mai ntenance. 

3) • They should allow the use of impr?V~d, locally~ 
available building màter ials and appropr iate construction 

techniques. 

4). They should allow for small-scale village- industries 

to per~anently sustain rural housing improvement. 

Influenced 1arge1y by these princip1es, measures to be 

considered for rural housing improvement in Ghana consist 

basica11y of various techniques to improve earth 

construction. These inc1ude building construction in burnt 

clay bricks, soil-cement b1ocks, sun-driëd earth bricks and 
-

b1ocks, and rammed earth construction. For cementitious 

stabi1izers, lime is the MOSt preferable becaus,e large 

deposits of limestone are availab1e throughout the country. 
, l ' 

Small-scale village methods of production are to he utilized 

for the production of the building materia1s. 

page 5 

.. _~--- ... _i._ ~ 



f , 
• 
i; 

{ 

All these ~easures involve some metho~s of 

hbwever, direct central goverrunent financial lnvolvement 

in the form of loans and outright grants is not advocated by 

" this thesis. Instead, government-funded vocational training 

schemes in the rural areas are preferred. Rotating savings 

and loans associa~ions (localli known in Ghana as 'WSUSUR) are 

favqured in the rur4l areas, to build upon a system which ia 

already widespread in West Africa. These associations are 

proposed to open up credit facilities 'in the rural areas. 

New Rural Banks are also expected to play a role in rural 

housing improvement financing. Some efforts which had been 

carried out in rural housing irnprovement by government 

8gencies and research institutions had been labelled "low-

cast" • It is suggested that in"fact these developments 

were not affordable to the rural dwellers. The measures 

proposed, by this thesIs qualify to be c,lassified as 

- intermediate or appropr iate technology methods which can be 

affor~d by the rural ~pulation. 
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CHAPTER 2 

EXISTING ~URAL HOUSING IN GHANA 

Existing rural housing practices in Ghana have been 

~reatly influenced by three main factors, namely climate, 

available local materials and traditional family patterns. 

A fundamental characteristic of the climate in Ghana is the 

mass of tropical continental air - warm and dusty - which 

extends from the Sahara Desert to the Atlantic coast. This 

has had an important influence on traditional housing 

development in Ghana, which for the purpo$es of this thesis, 

will be divided into three zones: the Northern Savanna, the 

Tropical Rain Forestlands (or the South-Western and Ashanti 

Areas), and the Coastal Savanna (or the South-Eastern Areas) • 

as shown in Fig. 1 ~l). 

The Northern Savanna is hot and dry, with intermittent 

rainfall between March and September, and a drought period 

of 4 - 6 months with an average rainfall of about 40 inches 

in about 3 months. The climate and vegetation is of the 

typical tropical savanna type. Further south ls the 

Tropical Rain Forestland. This area is hot and humid with 

annual rainfall varying from over 80 inches in the extreme 

south-west to -55 - 60 inches in the other areas. A tropical 

rain forest predominates here and it i5 an important timber 

producing area. The fIat Coastal Savanna is warm and dry, 

with two rainy seasons separated by two fairly dry spells in 

July and August, and a longer one from December to February. 

Relief features around this part of the country produce rain 
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shadow effects, and the vegetation of this area is sparse, 

comprising mainly palm and coconut trees and savanna 

vegetation with an annual rainfall of under 35 inqhes. 

The three broad climatic divisions influence existing 

~ural housing in Ghana in terms of the availability of local 

building materials. Whereas earth is found in all the 
, ' 

three regions, timber is abundant in the Tropical Rain 

Forestland but scarce in both the Northern and the Coastal 

Savanna. Consequently, timber is not extensively used in 

traditional building in the Savanna belts. Again, while 

bamboo is plentiful in the Tropical Rain Forestland·, i t is 

thatch which was abundant in the other two climatic belts, 

although thatch is now getting relatively scarce in the 

Savanna regions. Furthermore; whereas the availability of 
') 

pa lm trees has resulted in the use of woven or plaited palm 

fronds in the Coastal Savanna, that practice is non-existent 

in the Northern S~vanna. 

The housing responses to these climatic divisions are as 

follows: thick earth walls to resist the heat in the 
}f 

Northern Savanna with either fIat earth roofs or thatched 

conical roofs. Monolithic earth construction and timber 

~framework with earth infilled walls and pitched roofs to 

protect the building fabric from the rains in the Tropical' 

Rain Forestland. Woven or plai ted palm ftond wal'ls which 

allow through ventilation in the hot and dry atmosphere with 

pitched thatch roof are found in the Coastal Savanna. 

Table l below shows the building materials utilized for 

construction in the three climatic regions. 

page 9 



UPPER VOL TA 

GULF OF 'GUINEA 

FIG.l MAP OF GHANA SHOWING THE THREE MAIN 
CLIMAT! C ZONES. 

page 10 

- - - -- - -- - \ 

\ 

'; 

• 

U:.GEND 

~ NORTHERN 
SAVANNA 

rTjT1 TROPICAL RAIN 
l.L.!.ù FORESTLAND 

F=I COASTAL 
Ei3 SAVANNA 

o VOLTA LAKE 

" 

.. 

o 20 40 60 80 100 MILES 
, , , , , , 

f , 
• 



" 

'. 

Table 1 

Building Materia1s utilized for construction ±n the three 

C1imatic Regions 

,1 

1 Foundation 

IWa11s 

1 Roof 

.... 1 

Notthern ITropica1 Rain 

Savanna 1 Forest1and 

None IEarth 

Mono1ithiciMono1ithic 

Earth. 1 Earth. 

1 Coas tai Savanna 

INone 

IBa~or 1 

Itimber f'rameworkl 

IWattle and daub Iwith woven or 

1 (timber frame- Iplaited palm 

Conica1 

... 
Iwork with earth Ifrond infi11ing.1 

\ • 
linfilling). 1 r 
IPitch~d thatch Ipitched thatch 1 

thatch or lor bamboo slats lor bafI'boo slats .,1 
f1at earthl (but corrugated 

0' 

roof over Igalvanised iron 

timber 1 a~d a1umini um 

framing. 1 sheets recent1y) 1 

1 

Traditional family ~atterns in Ghana differ fram those 

in North America and Europe. A family in Ghana inc1udes 

both the nuclear and the extended types~ and various 

combinations of the two. Fami1y patterns inc1ude the 

husband and wife (or wives) and chi1dren; there may a1so be 

two or three dependants such 'as nephews, nieces or servants 

as part of the household. 

the wife lives ;apart from 

~here a1so exist fami1ies yhere 

the~d with her OWn~~~lY (in 
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the case of matrilinear inheri~ance) so that the children 

would be looked after by her ~rothers. Several of these 

family patterns are often found occupying one compound, but 

the members of a compound may not necessarily be a single 

economic unit, that is, members of a compound may not be 

supported by a common breadwinner or have a common budget. 

In such cases, the nuclear family and its dependants (for 

example the husband's widowed mother or a young unmarried 

brother) would form a separate household. A household 

therefore would be def ined here, as a family (including the 
t 

dependants) living in a compound as a single economic unit 
". 

in which aIl the members are maintained by the head of the 

household. 

In the Northern Savanna, al though tl)e tradi tional family 
. ,/ 

structure is the same as 1.n the south,,'the basic structure 

may comprise only brothers and their wives and children,.or 

larger groups related patrilinearly. 
> ' 

The man is the head 

of the compound, everythi ng belongs to him and h~ is , 
responsible for his large family socially, as weIl as 

economically, unlike in the south. When a son gets married, 

he i~ allowed to stay in the compound by adding his dwelling 

unit and an entrance of his own. Thus the compound house 

in the Northern Savanna grows by accretion (Fig. 2). 

The basic social structure as described above has 

" resulted, over the years, 'in a communal pattern of living. 

For the various households to live together comfortably in a 

hot tropical climate, a large enclosed yard i5 required where 

residents can gossip, do their housework, and even work at 
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their trades. In this type of tropical climate, it 1s 

~lways more comfortab1e to be outdoo~s in a dry weather. 

The court yard therefore has become ~he centre of 1ife, 

es~ecially where there are shade trees. 

2.1 NORTHERN SAVANNA 

This area covers about 40% of the total area of the 

country. THe warm and dusty mass of tropical continental 

&ir strongly influences this part of the country and is 

clearly reflected in the housing development. 

2.1.1 Traditional Dwelling TypeS 

The traditional dwelling form and spatial planning in 

this case, as in all the others, have evolved from the 

household activities and the relationship between indoor "and 

outdoor spaoes. A typica1 traditiona1 house is the compound 

house, and as the name imp1ies, it is basical1y a house of 

several dwelling units around an enclosed'courtyard. The 

compound house has a plan which is dictated by a socio­
n 

economic ~tucture produced by a communal living pattern and 
1 

by the geographical conditions'which determine the 

availability of natural traditional building materials such 

as thatch and mud. Together, these have determined the form 

and construction techniques utilized in the erection of the 

houses. 

The Northern Savanna compounds are,distinct in their 

development and plan forme There are two types - the 

circular and the rectangular. The two types however, bath 
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produce arrangements which result in a maze of huts. Semi-

ci rcular or rectangular walls enclose a ser ies of court yards 

wbich ha-ve distinct functional areas such as a male . 
cour tyar d, female and chi ldr en' s cour tyards, anù· a courtyar-é 

for storage of grains and domestic animaIs (Fig. 2 and 

Fig. 3). A typical circular court yard compound has an area 

of about ,4000 square feet while a typical rectangular one, 

more compact, cover s an ar ea of 1 about 3000 square f eet. 

This is the roofed area. The layout of the Northern Savanna 

set tlemen t is gener ally of the nucleated type but there ar e 

also sorne dispersed settlements with scattered and isolated 

dwelling units in the farmlands (see Fig. 7). 

2.1.2. Construction Techniques 

Before construction starts, the site is prepared (weeded 

or c1eared of any vegetation) and the outline of the dwelling 

uni t mar ked on thè gr ound. The wall positions are marked on 

the ground with either a pointed edge or ash from the cooking 

areas. The construction technique uti1ized in the ~orthern 

Savanna belt is monolithic "swish" construction. Swish 

consists of a mixture of clay-earth and water. Construct ion 

commences early in the dry season when water is still 

avai1able in the pools and di tches of the low-lying areas 

adjacent to the building sites. 

Clay for the mixture is dug usua1ly from an adjacent 

hillside. A foundation is rarely made for this type of 

construct ion and the swish mixtur e is used to erect the 

monolithic thick wa1ls in layers, with the thickness. of the 
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CROSS-SECTION THROUGH CIRCULAR CONPOUND. 

FIG.2 NORTHERN SA VANNA - CIRCULAR COHPOUND TYPE. 
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CROSS-SECTION THROUGH RECTANGULAR COMPOUND. 

FIG.3 NORTHERN SAVANNA - RECTANGULAR COMPOUND 
TYPE. 

. . 
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FIG.4 NORTHERN SAVANNA - SKETCHES ILLUSTRATING ROOFING DETAIL WHICH 15 
THE ANSWER TO THE ABSENCE OF LONG TIMBER MEMBERS. 
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walls varying from about 9 - 12 in. At a height of about 

16 - 20 in., the owner-builder -stops the construction process 

tQ enable the wall to dry up before the next layer is added. 

This process is continued until the owner-bui1der feels that 

the wall i s high enough, usually about 7 feet. 
, 

In an alternative technique, the structure of the room 

units i5 built using a simple post-and-beam system,. and each 

room is an independent structural enti ty. This i5 described 

in detail by Labelle prussin in "Architecture in ,Northern 

Ghana" (2). Each room has a ser ies of fO~d timber posts 

along i ts per imeter which car ry the supporting beams for a 

dense layer of (afters (Fig. 4). This is an ingenious 

solut ion ta the problem of the scar ci ty of long timbe r 

members to span the roof. The shor ter timber s avai lable 

are laid diagona11y on the >roof frame, and the now shorter 

span i 5 br idged by the avai1able shorter pieces. The~~ 

walls here are not load-bearing, for the roof 10ad is carried 

by the timber 'posts. Whether the walls arelload bearing or 

not, openings (except doors) are very few and sometimes non-
d' 

existent in this tapering, thick earth wall construction 

which i9 a direct response tc-l'he climate. 

The f100r is constructed'of compacted earth to a height 

of about 6 in. above gr ade, and is fini shed together wi th the 

earth walls. Where the roof i9 f1at, a mixttlr e of cow-dung, 
~ 1 

pounded stem of plantain and banana 1eaves and water, 

produces a durable rendering material. 

Two types of roof are utilized in the Northern Savanna 

the flat, earth-type, and the conica1 thatch roof. The flat 
1 
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FIG. 5 NORTHERN SAVANNA - VIEW OF A CLUSTER OF CIRCULAR COMPOUND 
HOUSES WITH FLAT EARTH ROOFS. 

---_ .. ----

FIG.6 NORTHERN SAVANNA - VIEW OF A COURTYARD SCENE IN A CIRCULAR 
COMPOUND HOUSE wrTH THJ\TCHED CONICAL ROOFS. 
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FIG. 7 NORTHERN SAVANNA - VlEW OF AN ISOLATED CIRCULAR COMPOUND 
HOUSE WITH THATCHED CONICAL ROOFS. 

FIG. 8 NORTHERN SAVANNA - VIEW OF A CLUSTER OF RECTANGULAR COMPOUND 
HOUSES WITH FLAT EARTH ROOFS AND PROJECTING EARTH PARAPETS 
ABOVE THE ROO F • 
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FIG. 10 

fIG.9 NORTHERN SAVANNA - WALL CONSTRUCTION IN PROGRESS. 
NOTE THE SUPPORT ON WHICH THE BUILDER STANDS. 

TROPICAL RAIN FORESTLAND - VIEW OF A COHPLETED TUrnER FRAMEWORK 
FOR WATTLE-AND-DAUB WALL CONSTRUCTION AND THATCH ROOF. 
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J roof is supported by a dense layer of rafters, as has been 

described above (Fig. 4). This roof is usually about 6 

inches thick and is clearly oircumscribed by a projecting 

parapet about 12 in. high, formed by extending the walis 

beyond the roof i tsel f (Fig. 5 and Fig. 8). The conical 

thatch roof has a timber substructure, tied together with 

twigs. The thatch is laid on the substructure and also tied 

with twigs, starting from the bottom upwards to the apex. 

Thatch roofs need to be rnainta.ined more regularly than the 

fIat earth roofs. The hhatch deteriorates faster and if not 
(:G 

replaced more frequently, will leak. It is also worth 

noting that the granaries in the Northern Savanna compounds 

are ~sually roofed in thatch (Fig. 3 and Fig. 5). This is 

probably to allow light and air in them. 

In this type of construction, hardIy any building 

material is purchased by the owner-builder. Th i s seems to 

be confirmed by Abrams who wrote "Virtually aIl building 

in the rural areas ••• was accomplished by self-heIp."(). 

The whole process does not resuit in any financial outlay to 

the owner-builder as neighbours aQd relatives participate in 

the construction. 

2.2 TROPICAL RAIN FORESTLAND 

The area covered by,this climatic belt is about 45% of 

the total area of Ghana. The Tropical Rain Forestland 

extends from the southern fringes of the Northern Savanna to 

the extreme south-western coastal areas of the country. The 

tradi tionai dwelling' type i5 the Ashanti-type compound house. 
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2.2.1 Ashanti Compound Bouse 

The traditiona1 A~hanti compound house is a rough square 

in plan (Fig. Il). In its genera1 layout, it has remained 

the same for centuries, but in recent years there has been a 

great increase in the const~uction of more modern houses, 

and the traditional compound house bui1t, Qf swish reinforced 

with a timber framework (also known as 'wattle-and-daub 

construction) is gradua1ly disappearing. The plan form has 

. not changed, however. It is being replaced by compoqnd 

houses constructed of cement blocks with verandahs, and 

corrugated aluminium roofs {corrugated galvani~ed iron sheets 

had been widely used earlier on up to the 1960s). A typical 

Ashanti court yard house as illustrated in Fig. 11 covers an 

area of about 1220 square feet. This does not include the 
'. 

open cour tyard. 

In both the towns and villages, the arrangement of 
., 

compound houses have invariably conformed to a definite grid 

layout wi th streets, alleys and open spaces (Fig. 12). ' 

2.2.2 Construction Techniques 

A variety of construction techniques are .employed for 

the construction of the AShanti compound house. This is 

largely because of the tropical rain forest and the 

) 
availability of a variety of building materials such as 

bamboo, timber and palm fronds. The predominant 

construction technique i5 wattle-and-daub, a more complicated 

process than mono1ithic swish construction. 

The building s~te is cleared of any vegetation and an 
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outline plan of the house is made on the ground, as has b~~} 
1 

descr i bed for th~, Norther n compound house. A "foundation" 

is then constructed by cornpacting earth on the site, 

sometimes to heights of about 2 ft. above grade (Fig. 23). 

This, however, is not a universal practice as many dwellings 

have no foundations at aIl. Timber members are used to 

erect a framework, tied together by twigs, which also 

sometimes includes the substructure for the roof (Fig. 10). 

Openings for both doors and windows are left clear during the 

erection of the timber framework. Swish is then applied to 

bath faces ot the framework for the walls. Sometimes these 

wa11s are render~d with a 1iquid mixture of earth and water 

but it must be pointed out here tha~uch a practice is not 

very common these days. The roof is a1ways pitched to take 
, . 

car e of the heavy r ainf aIl expe.~ ienced' in thi s cl irnat ic bel t . 

A variety of materials ar~ employed for the roof but the most 
! 

popu1ar oryes are thatch and bampoo slats (Fig. 19). It is 
• 

not uncommon these days, however, to see sorne of these 

wattle-and-daub houses rendered in sand-cement plaster, and 

roofed with corrugated aluminium sheets. Except in cases 

where modern materials are used, (Figs. 16, 17 and 22), the 

only expenses incurred by the owner-builder would be the, 

p~rchase of the timber doors and windows. Construction 

costs are also minimized as the house is constructed through 

self-help by the owner-builder, his family and neighbours. 

2. 3 COASTAL SAVANNA Q 

This is the sma11est of the c1imatic be1ts in Ghana, 

page 26 



covering on1y about 5% of the total area of the country. 

~. ,_ The hous ing r esponse to a dry and savanna-1 ike cl imate i5 

expressed in a 1ightweight construction of court yard houses 

which are distinct because, un1ike the other two house types, 

the various wings of the compound house are not physica11y 

joined together (Fig. 13). 

2.3.1 Traditional Dwel1ing Type 

In this type of compound house, it is not the rooms 

which enclose the areas where communal activities take place 

but rather the ~themselves are inside an enclo~ed, 

walled compound. The factors that led to the development of 

this plan can be traced back to the traditional employment of 

the inhabitants of this area who are most1y engaged in 

fishing which results in a nomadic life because the fishermen 

move with the fishing season from one locality to another, up 

and down the coast. This itinerant life means that they are 

accustomed to living in less permanent she1ters usual1y built 

of grass, palm leaves, bamboo and thatch: a1l materials which 

are readily available in the area. Traditional housing 

settlements among the people of this area are temporary and 

resemble camp grounds. 

The compound house which evolved to meet their needs 

covers a large area, and i5 enclosed by a fence built out of 

palm fronds to act as protection for the temporary dwe11ing 

sbelters. Each of these dwel1ing shelters is occupied by a 

nuclear family or child~en of the same parents; the compound 

covers an area of about 8000 square feet (this is the area 
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enclosed by the fence wall) . The layout resembles that of 

the typical Ashanti grid-iron p~~tern. In spite of the 

availability of modern and more permanent building materials, 

the general plan form of compounds in these areas has 

remained the same. 

2.3. 2 Woven Leaf and Thatch Construction 

Compared to the other two regions, the woven leaf and 

thatch construction technique associated with the Coastal 

Savanna is the flimsiest; because of the nomadic life of the 

inhabitants the structures produced are temporary. Walling 

materials include grass, palm leaves and bamboos, and the 

roofin~'material is invariably thatch. 

)--- The building site is cleared and an outline plan of the 
/ 

dwelling unit marked on the ground. There is no foundation 

here, instead timber or bamboo members are driven into the 

ground and horizontal members tied to them to form a 

framework. Woven or plaited palm frond "wall panels· which 

can be rolled up, are then fixed to the framework by twigs. 

There is a floor of rammed earth which rises at most 2 - 3 

in. The roofing material is usually thatch, though some 

bamboo ones also existe Pitche~roofs are the rule, with a 
'-. 

timber substructure to take the thatch or bamboo (Fig. 14). 

AlI the building materials are collected from the 

vicinity by the owner-builder. Construction is on a self-

help basis with memfers of the owner-builder's family as weIl! 

as neighbours assisting. Meals and drinks however, are 

provided by the owner-builder during the construction periode 
" 
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WOVEN HOUSE CONSTRUCTION 

PLAITING WALL PANEL 

WOVEN PALM FROND PANEL ROOF THATCHING 

FIG.14 COASTAL SAVANNA - waVEN HOUSE CONSTRUCTION 
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Today, materia1s 1ike thatch are re1ative1y scarce and 

consequently more expensive. Modern methods of fishing has 

a1so resulted in higher incornes. AS"~ resu1 t, many of these 

dwel1ing units are being replaced by more durable materials 

and permanent construction methods. 

\ 
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A 

CHAPTER 3 

FACTORS THAT HAVE CONTRIBUTED TO RURAL HOUSING PROBLEMS IN 

GHANA 

The various types of construction technology which have 

been practised over the years by indigenous people in the 

rural areas in Ghana have produced some problems in rural 

housing. The general problems are a high rate of 

deterioration of the houses stemming from the building 

~materials utilized, and poor workmanship. The two main 

technical problems, however, are the lack of adequate 
) 

foundations and ~he absence of solidity of the swish houses 

with resulting craoks developing along the corners. What 

causes these problems? Three ~neral causes will be 

discussed: poor construction techniques, the unavailability 

of affordable modern building materials, and poverty. 

~\'I 

3.1 POOR CONSTRUCTION T~CHNIQUES 

One problem associated with rural housing is the result 
,.. 

of the poor construction techniques used. In his report, 

"Housing Financing in Rural Ghana", Afele notes that, " .. it 

could thus be stated that the failures in rural houses (swish 

houses) are due to two main factors, namely failures due to 

poor materials selection, and failures resulting~ from poor 

construction practices" (1). These failures have been 

manifested by two deficiencies: the lack of adequate 

foundations, and the absence o~ solidity of the swish houses, 

---~ with resulting cracks developing along the corners. 
\ 
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Most rural houses have no foundations at all and the 

walls sit on the ground (see Fig. 27). What passes for a 

foundation in m~ny rural swish houses is simply raised , ' 

compacted earth. This'is illustrated in Fig. 23. Rain 

action on these 'foundations' results in erosion and a 

weakening of the whole structure. Furthermore, in a 

tropical climate where sound roof construction is very 

essential, many rural houses in Ghana have poorly constructed 

roof substructures. In "Nsutam Report, A Resettlement 

Study", Abloh describes the flimsy structures which carry 

corrugated aluminium roofing sheets in the houses at Nsutam 

(2) . Even though the aluminium roofing sheets are durable, 

the weak substructure results in a shorter lifespan for the 

roof as a whole. In addition to the problems of Inadequate 

foundations and poorly constructed roofs, many rural houses 

of swish construction have several cracks developing around 

doors and windows. This is due to the use of undersized 

timber lintels. In n~sutam Report, A Resettlement Study", 

note is taken of sagging 2-inch thick timber members used as 

lintels to carry monolithic swish walls (Fig. 17). 

Most swish houses in the rural areas have walls which 

are not rendered. This is a problem, especially in the 

Tropical Rain Forestland where the rains are heaviest. The 

walls are exposed to rain action that leads to a rapid 

deterioration of the houses. According to Hammond, the main 

causes of deterioration of earth buildings are shrinkage 

cracks, erosion: under-scouring and mechanical damage (3). 

Most of these defects are due directly or indirectly to water 
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. 
and the effects of water on earth buildings have very often 

""' been totally destructive. If an earth wall becomes damp, it 

swells: on dryïng it shrinks and this results in cr acks. A 

continuation of these drying and wetting cycles results in 

the enlargement of the cracks and the overall strength of the 

wall is reduced. In rural Ghana, buildings with partially 

collapsed walls and roofs are commQn (Figs. 15, 18 and 24). 

Entire villages of earth buildings have been washed away by 

floods in the Tropical Rain Forestland; the destruction of 

Nsutam village by floods in 1970 is such an example. 

Another example of~the poor, construction techniques 

found in the rural areas of Ghana is the absence of surface 

drainage. This has produced a situation whereby water from 

the cooking areas and bathi~g enclosures, as well as rain 

water from the roofs, collect in the alleys separating 

individual d~elling units. The stagnant water consequently 

eats at the base of the houses and weakens the structure 

which eventually collapses. 

A variety of walling materials are used in rural housing. 

Timber and palm fronds for example, which are used to erect 

the framework for the wattle-and-daub house in the Tropical 

Rain Forestland, are not treated chemically against termites 

or rot. The result is that the framework tends to decay 

with time, and the overall structural stability is inevitably 

af fected (Figs. 20, 21 and 22). These examples all point 

to one fact, tha~ rural housing in Ghana is characterized by 

poor constructiot techniques. 

" 
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"3.2 UNAVAILABILITY OF AFFORDABLE MODERN BUILDING MATERIALS 

Modern building materials utilized for house 

construction in Ghana include reinforced concrete, sandcrete 

blocks (manufactured from a mixture of cement, sand and 

water), glazed doors and windows, terrazzo tiles, plastic 

tiles and corrugated aluminium roofing sheets. Economie 
" 

difficulties over the past de cade however, have produced a 

situation whereby most of these building materials have 

become unavailable. A 1973 rural housing survey carried out 

on a nation-wide basis by the Building and Road Research 

Institute (B.R.R.I) at Kumasi established that about 92% of 

the houses were ~ade of swish (4). Most of these swish 

houses had developeà structural problems due to paor 

materials selection and peor construction techniques. That 

such a large proportion of rural houses in the country were 

constructed in swish is explained by the unavailability of 

affordable modern alterBatives. 

Virtually aIl the modern building materials such as 

cement for sandcrete blocks, steel reinforcement bars, 

factory-produced bticks and tiles, and corrugated a-luminium 

roofing sheets are produced in the metropalitan areas of 

Sekondi-Takoradi and Accra-Tema. These cities are both in 

the coastal belt. Since this is the only urbanized region 

of the country, modern building materials are not readily 

available in the rest of Ghana. Furthermore, economic 

difficulties have produced a situation in Ghana whereby most 

of the country's factories have been operating at about half 

their production capacities. This i5 the case with cement, 
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bricks, steel. rods and roofing sheets. The result has been 

a perennial short age of these building rnaterials and the 

comparatively richer urban population in ~heir large numbers, 

compete with the rural dwellers for the sarne building 

rnaterials. 

The 1973 National Rural Housing Survey found that the 

average cost of a typical rural swish house of four bedrooms 

was between $300 and $360, alt~ough it could be as low as 

$180 as was found at Asuofa (5). These figures contrast 

sharply with the cost of 'low-cost' houses developed 

by various research institutions in Ghana. For example, a 

so-called low-cost house built by the Housing and Planning 

Research Department (H.P.R.D) of the Faculty of Architecture 

at the University of Science and Technology, Kumasi cost 

$1,260 (6). This was in spite of the fact that the H.P.R.D. 

scheme utilized intermediate or sma11-scale technology in 

methods of production such as stabi1ized earth blocks 

produced by a "Tek-block" press, and swish wal1s with 

bituminous sand rendering (7). Similarly, a prototype house 

built by the Building and Road Research Institute (B.R.R.I) 

at a low-cost housing exhibition at North Kaneshie, Accra 

in 1972 was estimated to cost $4,170 (8). This project 

purchased bricks from tqe Ghana Industrial Holding 

Corporation's (G.I.H.O.C) brick and tile factory at Weija, 

Accra. Labour costs alone in the B.R.R.I house was $825 

which was 20% of the total costs, and sanitary and electrical 

installation costs totalled $189. Since rural housing does 

not usually include luxuries such as electrical and sanitary 
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FIG.15 TROPICAL RAIN FORESTLAND - VIEWS OF TWO RURAL SETTLEMENTS 
SHOWING PARTIALLY COLLAPSED EARTH ~ALLS AND CORRUGATED 
ROOFING SHEETS. 

• 

FIG.16 TROPICAL RAIN FORESTLAND - PART OF A WATTLE-AND-DAUB 
HOUSE. rOTE HOW PARTS OF EARTH INFILLING HAVE FALLEN 
OUT, EXPOSING TIMBER FRAMEWORK AND ALSO THE FLIMSY 
TurnER FRAlŒ FOR THE ROOF STRUCTURE. 
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installations, eliminating these cost components reduces the 

total cost of the house from $4,170 to $3,981. But this 'is 

still simp1y too expensive for the rural.dw~llers. The 

costs of these houses, obviously then, are beyond. what the 

rural population can afford. '/ 

with an annual incorne of $200 (70% of th~ural dwe1lers 

cited in Kwamoso and Ayensudo villages ear~d less than $200 

per year), a rural household can on1y afford a house which 

costs approxirnately $250, assurning a 10 year, 10% inter est 

loan. This suggests that the current "low-cost" houses 

being developed by the research institutions in Ghana are far 

away from solving rural housing problems. For one thing, in 

the projects mentioned above bath research institutions 

Utilized full-time salaried workers, hence raising the total 

costs, and ignoring the fact that rural houses are generally 

owner-built. 

Of course, not aIl houses in rural Ghana are half-

coll pseâ, jrickety and run-down swish structures. In the 

vil age ~f Onwi, for ~xample, in the Ashanti Region of the 

Tr pical Forestland propperous cocoa farmers have discarded 

th ir swish houses for new structures of çoncrete blocks with 

br ced and battened doors, glazed windows, and corrugated 

alïrninium roofing sheets (see .Fig.;.}8)~ The wall~ are 

p1astered in sand-cement mix and painted, together with the 

aluminium roofing sheets, to reduce the intensity of glare 

in the hot, sunny tropical climate. Such a developm~nt 

suggests that many rural dwellers would opt for more durable 

and modern building materials like cement, glass and 
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~luminium roofing sheets if they could afford them. 

Abrams had written in 1966 t~at " ... substantial 

economics could be achieved by importing cement clinker in 

bulk to be mixed ~nd ground in Ghana" (9). By 1980, the 

situation had changed and a report from the B.R.R.I noted 

that "Now, the greatest proportion of cement used is 

processed here from imported clinker and gypsum ground at two 

factories at Tema and Takoradi" (10). C em e nt i s s t i Il 

imported to balance the requirements. Since 1968, there has 

been a persistent rise in the cost of clinker and gypsum on 

the world market. Estimated cement requirement in Ghana per 

year exceeded 1.5 million tons by 1980 but the existing 

cement factories had a capacity of only l~f million tons. 

This means j shortfall of 0.3 million tons; the high costs of 

clinker has not made possible a full utilization of the 

production capacity. 

Against an estimated demand of 113.3 milLion units of 

brick and tile in 1979, production per annum was about 6 

million units, that is only 5.3' of the demande Thi s 

production level is only from the industrialized and 

mechanized factories in the country. Even though that is 

supplemented by small-scale manufaçturers, the fact is that 

demand for bricKs and tiles far exceed the supply in Ghana. 

It is prob~bly as a result of this situation that many rural 

people continue to build their houses in earth. Similarly 

with an estimated domestic consumption of steel rods and 

sections ~t 60,000 tons by 1980, production from the 

G.l.R.O.e Metal and Steel Works Division only stood-at 45,000 
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tons per year. 

There is a large shortfall in the production of modern 

building materials in Ghana, and demand for these building 

materials far outstrips the supply. Priees of all 
\ 

commodities in Ghana are fixed by the Priees and Incomes 

Board (P. 1. 13) • Despite official inereases in the priees of 

cement, steel rods, and aluminium roofing sheets to refleet 

the priees on the wor~d market, there is a thriving black 

market for ehese produets. Such factors tend to place the 

rural dwellers at a disadvantage as far as the availability 

of affordable modern building materials is coneerned. The 

low levels of income in the rural 9Leas clearly mean that 

the rural dwellers cannot afford ev~n the official prices 

for the modern building materials fixed by the P.I.B. ~ 

Generally, prices of commodities in Ghana tend to inerease 

as one moves away from the capital city of Accra. This 

situation is compounded by the very expensive eosts of 

transporting produets from the production centres in the 
'. , 

, , 

citie~\o the rur al areas. 

The result of all this is that modern bui ldi ng materials 

are simply not availab1e to the rur al dwellers in Ghana. 

Consequently the practice of using old and familiar 

construction techniques and building materials continues 

unabated, and the problems associated with such construction 

techniques persiste Any attempt to improve rural housing in 

Ghana must be aceompanied either by the broader availability 

of modern building materials or by improvements to the 

loeally-available building materials and traditional 
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FIG.20 

TROP [CAL RAI:" FORESTLAND - A VARLET!' OF BUILDI~G MATERIALS ARE 
LSl:.D FOR LO:-<STRL'CTIO~ Hl:.RE. 'JOTE THE BAMBOO SLATS ROOF, THE 

,PAL"! FRU:-<O ROOF 1 THE BAHBüO SLATS WALL A.t'W THE PLASTERED EARTH 
wALL. 

TROP ICAL RAIN FORESTLAND - NOTE THE VARIETY OF MATERIALS UTILIZED 
IN BUILDING CONSTRUCTION 1 THE RAIN ACTION ON THE UNPLASTERED EARTH 
WALL, AND THE OPEN-AIR COOKING AREA IN THE MIDDLE OF THE COMPOUND. 
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FIG.:':' TROPICAL RAI~ FORESTLAND - VIEW SHOWING COLLAPSED EARTH WALL AND 
THE l'SE OF CORRl'GATED ROClFDIG SHEETS IO PATCH WALL. 
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FIG. 25. TROPICAL RAIN FORESTLAND - EROSION OF AN EARTH WALL 

BY DRIVING RAIN DUE TO ~ON-ERODABLE WATERPROOF PLASTER. 

FIG.26. TROPICAL RAIN FOREST - PEELING OF 
CEMENT PLASTER FROM AN EARTH WALL. 
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FIG. 27. TROPICAL RAI~ FORESTLAND - EROSION 

OF FOUNDATION OF EARTH BUILDI~G, 
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FIG. 28 

, 

TROPICAL RAIN FORESTLAND - VIEW OF HOUSES OF PROSPEROUS 
COJWA FARMERS AT THE VILLAGE OF ONWI IN THE ASHANTI REGION. 
NOTE TlHE USE OF MODERN BUILDING MATERIALS. 

'\ 

FIG. 29 NORTHERN 5AVANNA - VlEW OF THE CHIEF' 5 PALACE IN THE TOWN OF 
WA. THE HOUSE 15 IN MONOLITHIC EARTH CONSTRUCTION AND THIS 
ILLUSTRATES THE 5URVIVAL OF EARTH HOUSE5 IN THE DRY NORTH. 
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construction techniques. 

3.3 POVERTY IN RURAL GHANA 

Compounding the problerns of poor construction techniques 

and the unavailability of affordable modern building 

!TIaterials ls the poverty of the rural areas of Ghana, which 

has aggravated rural housing problems. Productive farmers 

in Ghana produce over 40% of the total government revenue 

prirnarily through the cultivatio'1 of cocoa (11). However, 

although SO!l\e far1\ers produce cash crops like cola nuts, shea 

butter, rnaize, yam and tobacco rnost rural farmers still 

cont i nue to pr act iee subs i stence f arming. Caldwell in 

"Afr ican Rural-Urban Migration, The Movement to Ghana' s 

Towns", illustrates this latter point in referring to the 

t-lorthern Savanna (12). He notes how the year is marked into 

the wet and dry seasons which means that for six months of 

the r ainy season, the people engage in gr ain farming and 

animal husbandry and for the other half of year, they engage 

in gardeni ng and var ious forrns of handi cr aft. The farm 

produce is mainly for home consumption though sorne of it is 

sent further south to Kumasi and Accra ta be solda Incornes 

from such farming practices, rnainly subsistence farrning, are 

not high. 

The estimating of incorne for the rural sector has been 

problematic in Ghana. Thi sis because those who ear n maney 

are usually averse to declaring their full incornes for fear 

of being taxed. It is difficult to atternpt to put rnonetary 

values on agr lcul tural produce which is outslde the formaI 
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market economy. Attempting to estimate costs for the food 

items grown by the rural people for consumption is likewise 

not easy. Data collected by Rodwo Ewusi in "Planning for 

the Neglected Rural Poor in Ghana", in 1978 confirms the low 

incarne level s in r ur al Ghana (13). Two of the rural 

set tlements he studied, Kwamoso and Ayensudo, ar e loca ted in 

the re1ative1y more urbanised Eastern and Central Regions. 

The data for Kwamoso is presented be10w in Table 2. 

Table 2 

Distribution of Household Incarne - Kwamoso 

Annual Incorne ($) No. of Households % of total 

a - 35 4 13.8 

36 - 72 3 10.3 

73 - 107 3 10.3 

108 - 144 5 17.2 

145 - 180 4 13.8 

181 - 215 2 6.9 

216 251 1 3.4 

252 - 287 l 3.4 

288 - 323 1 3.4 

324 - 359 2 6.9 

Over 360 3 10.3 

Total 29 100.00 

Source: Kodwo Ewusi: "Planning for the Neg1ected Rural poor 

in Ghana", 1978 

1" 
In Ghana, wages and salar ies (1 ike the pr.ices' of, 

commodities), are fixed by the central government through the 
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P.I.B. The national legal "minimum wage" 15 the minimum 

incorne that a worker must be paid. This i5 flxed taking 

into 3ccount the subslstence incarne level ln the c~untry, and 

~e~~~ally workers ln the private sector tend to earn ~ore 

than the legal ~T\ln1!IlUTll wage. Most often, however, lnflation 

levels have been ~lgher than adJustme~ts to the legal min1mum 

wage, whlC~ ~as meant that many ?eople barely surVlve on 

their inc':)rnes. 

In 1978, the legal minl"Tlum wage ln the country was 

$130 but the average household lncorne per annum at Kwamoso 
, 

was $ 13 5. Table ~ lllustrates the unequal d1strlbut1on of 

i ncomes W 1 th 52% 0 f the househol ds sur "Jeyed ear n1 ng 1 ncomes 

close to the legal m1n1mum annual wage. If 1t lS cons1dered 

that families tend to be larger in the rural areas ln Ghana, 

then the gravi ty of the issue of poverty can be better 

appreciated. EWUS1 suggested ln 1978 that Ghana1an 

households earning less than $432 per annum be considered as 

falling into the poverty class. ThlS suggestion rnay have 

been made after taking into cons~deration the actual 

subsistence income levels in the country. USlng that 

yardstick, only three of the households surveyed qualified to 

be above the paver ty mar k. This means that nearly 90% of 

the households of Kwamoso could be descr ibed as being poor. 

Even though an income profile may not gi~ a complete picture 

of poverty profiles, in the absence of better means of 

assessment, i t could be said that from the foregoing analysis 

poverty afflicts the village~f Kwamoso. 
\...--
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Table 3 

Distribution of Household Incorne - Ayensudo 

Annual Incorne ($) No. of Households % of total 

a - 71 36 69 

72 - 143 8 15 

144 215 2 4 

216 - 287 2 4 

288 - 359 2 4 

Over 360 2 4 

Total 52 100.00 

Source: Kodwo Ewusi: "Planning for the Neglected Rural poor 

in Ghana", 1978. 

At Ayensudo, a much 10wer proportion of the househo1ds 

surveyed - only 4% - fell into the bracket over $360. Over 

95% of the households earned annual incomes below $360 and 

almost 70% earne~ less than the national legal minimum wage 

of $130 at that time. At bath Kwamoso and Ayensudo, over 

60% of the surveyed househo1ds listed farming as their 

occupation (14). The low incorne levels in bath villages 

suggest that farming here could be described as being at the 

subsistence level. The tables and observations made here 

concerning the two rural settlements tally with the 1973 

survey carried out by the B.R.R.!., Kumasi (15). This 

survey was carried out in the three regions, namely, AShanti, 

Brong-Ahafo, and Volta which comparatively are less urbanized 

than the Central and Eastern Regions mentioned above. About 

68% of the people interviewed professed ta be farmers. In 
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, 
the same sur vey , over 60% of the people earned annual incomes 

below $360. It is important to note that according to these 

two surveys, the percentage of households earning below $360 

per annUTll increased frorn 60% in 1973 to over 90% in 1978. 

The devaluation of the Ghanaian cedi was a factor in the 

lowering of incarnes but in any case, the result was a 

reduction in the standard of living in the rural areas since 

rnost rural dwellers do not produce exportable cornrnodities. 

The more recent massive devaluation of the currency in 1983 

has further reduced incornes and increased poverty in rural 

Ghana. 

Low incomes in the rural sector prohibit expensive 

construction techniques. Hence maximum use i s made of 

locally available materials and simple construction 

techniques in order to. reduce the cost. of the houses. 

Estimates during the 1973 rural housing survey put the 

average cost of a typical rural swish house of four bedrooms 

at between $300 and $360. In the village of Asuof a in the 

Ashanti Region however, the average estimated cost per house 

was $180. It should be noted here that rnany of the rural 

swish houses in the regions surveyed had corrugated roofing 

sheets and battened timber doors and windows, unlike the 
\ 

purely traditional houses utilizing local rnaterials 

throughout, hence the discrepancy in costs. 
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PART TWO 

CHAPTER 4 

f 
PREVIOUS ATTEMPTS TO IMPROVE RURAL HOUSING I~ GHANA 

The ~ont inued exi stence of poor r ur al hous ing condi t ions 

in Ghana,does not mean that efforts have not been made to 

improve the situation. This chapter will demonstrate that 

the gover~ment of Ghana as weIl as foreign governments have 

attempted over the years to improve rural housing. The 

government of Ghana has been represented by research 

institutionsqand the Department of Social Welfare and 

Community Development which has remained in the forefront of 

rural development since its inception in 1944 (1). AIl the 

nation-wide rural housing programmes have been undertaken by 

the Department. Research institutions, however, have been 

engaged in attempts to reduce housing construction costs 

through the use of locally manufa~tured materials and small-

scale production methods • .. 

4.1 PROJECTS OF THE DEPARTMENT OF SOCIAL WELFARE AND 

COMMUN ITY DEVELOPMENT 

Three main rural housing improvement schemes have heen 

undertaken by the Department, these are : 

1). The Core-Housing Loan Scheme, or Aided Self-Help. 

2). The ~oof Loans Scheme, and 

3). The Wall Protection Loans Scheme. 

The impact of the Wall Protection Loans Scheme could he 

described as negligible, and it will therefore not he 
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d1scussed here. 

4.1.1 The Core-Houslng Loans Sc~eme 

Under the Core-Hous1ng Loans Scheme, credlt-worthy 

1ndlvlduals were advlsed by the Department to form 

cooperative societies~ These socletles then applied for 

flnanClal and technlcal asslstance for the1r members who 

wlshed to own houses in t~e r~ral areas. Appllcants could 

be nat1ves Jf the locallty resldlng ln the ~etropolltan 

c~ntres. The appllcants wer e r eg~l r ed to pay a depos i t Qf 

not less than 5172 as a guarantee. ThlS a~ount was jeducted 

from the total cost of the house, and the dlfference treated 

a s a 10 an t 0 be r e co ver e d 0 ver a pe r 1 0 d 0 f J,.') toi 5 ye ars a t 

10% interest rate. A m1nimum of 20 app11cants with a 20-

acre freehold land was required before awproject could start. 

AlI transactions were made between t:jDepartment and 

the society, never the individual. Durlng t e construction 
(1 

period representatives of the society were requlred to be on 

the site regularly to follow the pro]ect's development. 

Beneficiaries were therefore well-informed of r1s1ng costs of 

building materials and the resultant changes ln the cost of 

the housing units on completion of the project. 

The first three bedrooms were bUl1t under free technical 

supervision. Families were also assisted wlth supplies of 
J 

building materiils as weIl as free communal laboJr Qf members 

of the society. Only modern building ~aterials like 

sandcrete blocks, steel reinforcement rods, and corrugated 

al urn i,ni um, i ron and asbes tos sheets, wer e used for the 
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construction of the houses. This precluded the involvement 

of the rural population in the production of building 

materials and also resulted in more costly houses. The 

constr~ction period of the houses depended on the 

availabi~ity of building materials from th~ metropolitan 

""-" centres and' transportation costs also increased the cost of 

the houses. 

By 1975, only 12 settlements in the country had 

benefitted from this scheme with a total expenditure of 

$119,012 (2). Assuming that each settle~ent saw the 

completion of the twenty houses, a total of only 240 houses 

would have been built in the rural areas. This works out 

at an a~rage cost of $500 per house. But this is the cost 
• 

of the first three bedrooms, or the core-house, with an area 

of about 360 squar e feet. The deposit of $172 represented 

34% of the cost of the house and this is a very high deposit. 

On the other hand, this works out to be an an nuaI payment of 

about S80 which can be described as affordable to the rural 

population. The minimum deposit of $172 and the 20-acre 

freehold land requirement were major restraints to the 

successful operation of this scheme. This is because most 

rural dweller~ in Ghana are not "credit-worthy", and could 

not raise the high initial deposit. It has been noted that 

the average number of rooms per house in the 1973 National 

Housing Survey was six. Increasing the number of rooms in 

the core-house to six under the sarne conditions would mean 

another $500 putting the total cost of a house at $1,000. 

Since only the first three bedrooms wer~ constructed under 
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free technical supervision, the cost of additional rooms in 

the sarne materi'als and construction techniques would have 

been prohibitive. 

This project was relatively expensive for the rural poor 

and the building methods, and and the modern materials used, 

were not appropriate. Apart from the prohibitive costs of 

the building materials and transportation, perennlal shortage 

problems also meant that complet ion of houses could not be 

predicted. The rural people were not involved in the 

production of building materials and the standards set by 

the Department of Social Welfare and Communlty Development 

meant that artisans had to be hired to construct the houses 

where they could not be met by the owner-builder. That 
{" 

meant increased costs to the beneficiaries of the scheme. 

Land tenure systems in the rural areas also precluded an easy 

assembly of plots. These factors contributed to the failure 

of the scheme which could be descr ibed ,as unreal istic for 

rural housing improvement. 

4.1. 2 The Roof Loans Scheme 

This has been described as the most intensive programme 

strictly dedicated to the improvement of rural housing ever' 

to be undertaken by the Department of Social Welfare and 

Community Development (3). It was instituted in the late 

( 1950s upon the recommendations of the U.N. Technical 

~~stance Administration and had been highly praised by 

Abr arns (4). The scheme was recommended after the U.N. 

mission hat considered the fOllowing factors in Ghana: the 
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keen desire for home ownership, an apparent willingness to 

save, the ability of many people to build, the availability 

of sorne good indigenous building materials, and the absence 

of a financing mechanism. The mission had noted during its 

journeys across the country that the roof was the main aspect 

of the housing problem. "Whether of iron sheeting, 

aluminium, asbestos, thatch, tile or shingles, the problem of 

quality, durability or finance persists. If the roof 

problem can be solved in Ghana, a major part of the housing 

problem would be eased." (5). 

The term "roof loans scheme" was used more for the 

purpose of identification than for comprehensive description. 

This is because loans made for the roof included sorne 

additional advances for doors and windows, and for finishes. 

In order to implement the scheme, village housing societies 

were established. These consisted of a minimum of twenty­

five persons who were desirous of obtaining assistance under 

the scheme. Membership in the society was open to families 

who intended to build, or have built, a house in accordance 

with the specifications laid down by the Ministry of Housing. 

A name was decided upon and registered for the society and 

its objectives stated i.e. to erect houses according to the 

specifications of the Ministry of Housing sa that the owners 

could qualify for loans. 

The society eleçted a chairman, vice-chairman and 

secretary at its first meeting and subsequ'ent meetings were 

held at least once every two months. In all negotiations 

one person was nominated to represent the families. 
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Applications for roof loans were made on a prescrlbed form 

"-which had to be countersigned by the chairman\~f the society 

who underwrote the loan on behalf of the soclety. Socleties 

were approved if recommended by the rural houslng asslstant 

in charge of the region in consultatloh wlth the Department. 

Applications were scrutinlzed at rural housin~ dlstrlct 

offices and warrants and agreement forms lssued to rural 

housing assistants who helped borrowers to complete them. 

The assistants also advised on the best place for collectlon 

of the materials. In requesting a roof loan members were 

obliged to repay, at stated intervals, the Installments due. 

No further loans were ta be made to a socLety that had a 

member in arrears. On executlon of the agreements the 

borrowers were given warrants to collect thelr materlals. 

Changes in the name of supplier, quantity of material 

approved, their priees and total value had always ta reaeive 

the prior approval of at least one of the officers authorized 

to sign warrants. Otherwise the supplier falled to get his 

bill honoured and the borrower lost his status. When loans 

of materials were granted, the rural housing assistant again 

inspected the houses to see that the materials were used only 

on the approved houses. He also collected repayment quotas 

and initiated court action against defaulters. The 

Department of Social Welfare and Community Dev,lopment 

advi sed the Mini stry of Hous ing on the select i ln of villages 

for the scheme. 

The Department also supplied technical in pectors ""hose 

duties included: inspecting aIl houses to be c nstructed or 
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under construction by application, advising and assisting in 

preparing suitable house plans and site layouts for small 

estates, instructing on methods of construction, preparing 

estimates of materials and cost of materials necessary for 

the construction of a suitable roof, and recommending or 

refuslng the lssue of a roof loan to an applicant. In 

assessing the loan-worthiness of a house, or in supplying 

plans and/or assistance in designing one, the instructors 

followed the specifications and building by-laws of the local 

councils in the area. These were modified as we~e necessary 

to suit the clrcumstances and type of house under 

consideration. The technical instructors"received training 

in thelr duties, including a course in construction and the 

important general requirements under the roof loans scheme at 

a course organized by the Department (6). 

The roof frame consisted of 2 in. x 4 in. timber members 

supported by 6 in. x 6 in. reinforced concrete pillars. 

Corrugated Metal, aluminium ~r asbestos roofing sheets, 

;dependiAg on their availability, were then nailed to the 

timber frame to complete the roof (see Fig. 30). The roof 

was constructed only in modern building materials which were 

delivered to the site from the cities. Spaces in the houses 

were defined by solid 18 in. x 9 in. x 6 in. solid sandcrete 

block walls. This illustrates extreme overdesign, and 

unnecessarily raised the overall cost of the house. Abrams 

noted that for a two-room cottage of about 260 square feet in 

plinth area, the roof cost was estimated in 1954 at about 

$196, doors and windows at about $22 and lime wash at about 
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$6, a total of $224 (7). This appears to be expensive by 

1954 standards and probably contributed to the eventual 

collapse of the scheme as many beneficiaries could not repay 

the loans. But Abrams also noted that the total roof cost 

was about one-fourth to one-third of the value of a completed 

building, which meant that a completed house cost over $600. 

That again could he said ta be very costly for the rural 

dweller in Ghana. The loans carried a one year moratorium 

and 10% simpl.e interesti Table 4 provides details of the 

disbursement of the loans. 

Table 4 

Roof Loan Scheme Annual Investment 

Year Units Amount Involved ~ $) Amount Eer Unit ~ $) 

1956 967 512,676. 530. 

1957 1,457 605,806. 416. 

1958 1,930 859,850. 446. 

1959 2,482 942,060. 380. 

1960 912 241,710. 265. 

1961 1,411 529,998. 376. 

1962 1,168 436,172. 373. 

1963 1,004 360,782. 359. 

1964 623 201,026. 
~ 

323. 

1965 196 47,65~ 243. 

1966 60 15,414. 257. 

],.967 172 66, 0~9,. 384 .. 

19~8 189 44,49'8. ' 235. 

1969 171 25,153. 147. 

1970 
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1971 

1972 

792 

192 

Total 13,726 

206,342. 

16,697. 

5,111,905. 

261. 

87. 

Source: Department of Rural Development, Accra, Ghana 1973 

The figures above are in constant dollars and have been 

adjusted to take care of the exchange rates of the Ghanaian 

currency, the cedi, as against the U.S. dollar. The 

discrepancies in the unit cost of the houses could be 

explained in terms of the location of the villages which 

~njoyed the scheme. As has been noted the priees of 

commodities are centrally controlled by the Priees and 

Incomes Board (P.I.B.), and priees generally tend to increase 

as one moves away from the capital of Accra. 

The performance of the scheme has been closely tied to 

the political fortunes of the coun~ry. For instance, the 
1 

government which introduced the scheme stayed in office from 

1956 to 1966. 1970 saw the election of a new civilian 

government which had rural development as one of its major 

pollcles. This resulted in an upsurge in the number of 

units in 1971. The military took over the government in 

January 1972 with its own priorities, hence the drastic 

reduction from the previous year's level. By 1972 the roof 

loans scheme had come to a virtual haIt and there were many 

instances of default with one in every three loans in 

arr e ar s ( 8) • Both the core-housing and roof loans schemes 

failed because of the apparent patronising role various 

governments assumed, mixing politics with economics. 
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Political patronage and economics had been indiscriminately 

mixed and even when the revolving fund aspect of the scheme 

was not functioning, governments continued to sustain the 

progr amme. Many beneficiaries of the loans schemes 

perceived the government as a 'Santa Claus' and saw the loans 

as political payments. Defaulters were consequently 

numerous. While none of the governments allowed rural 

dwellers who benefitted from the schemes ta not pay back the 

loans, inconsistent policies and inefficient collection 

methods implied that no action would be taken against 

defaulters. According to Afele, the roof loans scheme came 

to a virtual halt in 1972 because of financial constraints 

but rapid changes of government with different priorities 

also thwarted the efforts of the Department of Social Welfare 

and Community Development. 
, 

The roof loans scheme could be further criticized for 

not making any attempt to produce building--- mater ial s locally 

in the ruràl areas. To quote Abrams, "Since the purchase 

or production of prefabricated roofing materials would be 

m~de in bulk by a public agency, it might be possible, the 

mission thought, to programme total national requirements 

and spur wholesale purchases of the toofing materials, 

windows and doors. Sizes and specifications could be 

standardized and arrangements made with foreign firms for 

manufacturing roofing material of prescribed size and 

quality. AIl or most of a foreign factory's output could 

be contracted for at an attractive price" (9). Thi s pol icy 

appears to have been followed ta the let ter and all the 
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FRAt1EWORK IN REINFORCED CONCRETE COLUMNS AND CORRUGATED ALUMINIUM 
ROOFING SHEETS. 

;i li", !! ~ 

FILLING IN SPACES WITH SOLID SANDCRETE fLOCKS. ENORMOUS OVER-DESIGN 
HERE. 

FIG.30 HOUSING DEVELOpr~ENT R THE ROOF LOANS SCHEME. NOTE USE OF ONLY 
MODERN BU IL DING MATE~R l 



building materials like cement, steel reinforcement rods, 

and corrugated roofing sheets were'imported into Ghana before 

local factories were built in the early 1960s. Financial 

assistance from the central government in Ghana, in the form 

of direct cash payments and building materials, has not 

produced a widespread amelioration in the housing conditions 

of rural dwellers. 

The attempts to improve rural housing which have been 

discussed here were unsuccessful. A few very expensive and 

durable houses in modern building materials scattered across 

rural Ghana did not mean improved rural housing. These 

attempts had not involved the rural dwellers who had to await 

the arrival of building materials from the cities before 

doing anything. If the rural inhabitants had been trained 

to produce more durable local building materials such as sun­

dried earth blacks, burnt bricks and roofing tiles, and ta 

adopt better construction techniques, the schemes probably 

could have made a more lasting impact. It is in this light 

that the Biriwa Project cames up for discussion (10). 

4.2 THE BIRIWA PROJECT 

This project was started as a joint venture between the 

Ghanaian and West German governments. Initially the' project 

was intended as a way of solving the unemployment problem of 

the returning Fanti fishermen of the village of Biriwa in the 

Coastal Savanna. These fishermen had been displaced after 

the completion of the Tema harbour. 

In 1965, fishing equipment worth $43,390 was loaned to 
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over 50 fishermen. payments were made in in~ta16ments and 

spread over a period of la years. A group of German 

volunteeis arrived at Biriwa to erect a repair workshop for 

the outboard motors supplied. In addition a carpentry 

workshop was estpblished. The Biriwa project consisted of 

the fo1lowing divisions: outboard motor repair workshop, 

carpentry workshop, fish smoking, community developrnent and 

commercial transport to cart fish to the hintèrland. 

The emphasis in this thesis will be on the carpentry 

workshop and community developrnent aspects of the project. 

When in 1967, the project started its carpentry workshop, the . . 
idea was to train young middle school leavers in, the artisan 

trade in order to reduce unemployment among the youth. It 
o .. 

was also intended to reduce the drift of young people from 
. 

the rural to the urban centres. The carpentry workshop 

turned out to be a commercial success in the sense not only 

of the profits made but more especially because most of the 

rural youth showed a keen interest in this type of training. 

A rural arts and crafts vocational training centre was 

therefore established. The training programme covered the 

.... 
following categories of young people: 

1) • The unschooled, (i.e. those who had never been to 

school )', 

2) • the drop-outs, (i.e. those who had been to school but 

had not completed the primary school course), and 

3) • the school leavers, (i.e. those who had finished a 

fixed level of schooling but who then encount~red 

difficulties in finding appropriate employment). 
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The training co~tent in the bui~ing construction 

programme i'ncluded courses in the production of landcrete and 

sandcrete blocks, in the preparation of la~, in laying 
'è 

foundations, in building construction (incl'~ng roof 
\ 

<:> construction), and in the construction of doors and windows 

(l.e. carpentry). 

The rationalé behind the programme was that the 

graduates should go back to their villages armed with the 

basic information and skills 'required to participate in 

community development. Refresher courses were held once a 

year, and taken in i ts total i ty, the Bir i wa proj ect centred 

on communi ty de'lelopment .. from below". 

Evidence of the success of the project is seen in the 

more durable houses which have been constructed by gr aduates 

of the scheme in the nearby towns and vi llages such .. as 

Anomabu, Sal tpond, and Kormantsi, ta n,.ke a few and the 

fallowing reasons describe its success: 

l)~ Improved construction techniques~were imparted ta rural 

dwellers in their own locality. 

2). The sc~le, techniques, and materials used during the 
~ 

training,--such as Smal!-scale production of soil-cement and 

concrete blocks, and the construction of more durable houses, 

--were relevant te the needs of the rural people. 

3). T~ West German agency responsible for the operation of 
G 

the project did net insist that building materials be 

imported from West Germany. 

In order to be meaningful, any effort to improve rural 

housing should have the following characteristics: it should 
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allow ehe complete participation of the rural people, it 

should include vocational training in the rural areas on a 

mass scale, it should insist on the production of locally-

available building materlals by the rural dwellers, and it 
.1 

should ut il i ze met hods simple enough to be unde r stood and 

carried out by the people. 
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PART THREE 

CHAPTER 5 

IMPROVEMENT OF TRADITIONAL CONSTRUCT ION TECHNIQUES 

To Improve the tradltlonal construction techniques in 

rural Ghana, It 1S necessary to deal with the factors WhlCh 

contrlbute to the problem of rural hous1ng. These factors 

ha ve bee n 1den t 1 fled as poor cons tr uct ion t echni gues, the 

unavallablllty of affordable modern building materials, and 

pover ty. How can these problems be solved ? 

5. l INTRODUCT ION OF IMPROVED CONSTRUCT ION TECHN IQUES 

Varlous attempts to Improve rural houslng in Ghana have 

been noted. These have Included outright construction of 

new houses ln modern/conventional bUlldlng materials and by 

full-Ume salaried employees of government agencies. There 

has also been the in vol verne nt of resear ch i ns ti tut lons such 

as the B.R.R.!., and ~the H.P.R.D. of the University of - ... 
\...' 

Sc i ence and Technology at Rumas i . These r esearch 

institutions have tried to adopt what are described as 

-appropriate technologyn methods to improve rural housing. 

It has been noted that the main causes of deterioration 

of swish buildings in Ghana are shrinkage cracks, erosion and 

underscour ing. Whi~st most of these defects are due 

directly or indirect~y to rain action in the Tropical Rain 
1\~1 

" 
Forestland, the effects of sand-laden wind action in the 

Savanna areas are equa11y devastating. On the other hand, 

earth buildings have been known to have existed for centuries 
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in dry climates of the world like Kano in Northern Nigeria, 

Sian Fu in China, and at Larabanga in ~orthern Ghana (1). 

The performance of earth buildlngs in northern Ghana has been 

satisfactory where there has been llttle or no rain (Flg.29) 

more swish houses collapse in the TropIcal Raln Forestland 

than in the Northern Savanna. The durablllty of sWlsh 

houses largely depends on the ab1l1ty of the walls and 

f ounda t ions to r es i st wa ter and Wl nd penetr at 10n. Water 

being the main cause of rapid deterioration, the problem then 

is how to make these buildings adequately water resistant. 

5.1.1 lmpr ovements to Swish Rouses 

In the past, no at tempts were made to make swish houses 

wal1s waterproof, or to make the houses sol id. Swish walls 

were simply erected on raised earth floor-slabs of about six 

i nches thicknes9. This resulted in the underscouring of 

houses as weIl as suscept i bi li ty to set tlement cr acks and 

erosion. 

As i t i s the base of the outer walls of the swi sh 

houses that deteriorates far more quickly than the rest, it 

i s necessary to provide adequate foundations for the houses. 

With quarries in aIl the regions 1'n Ghana, and difficulties 

with the availability of modern building materials, rubble 

foundations are recommended for the construction of new 

houses. This type of foundation works weIl. Instead of 

building a footing and foundation wall, the rubble foundation 
\ 
\ 

can be constructed in one piece which tapers up 50 that it ts 

the wid Oh of the swish wall at the top (2). (Fig. 31). 
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FIG.3I TAPERING RUBBLE FOUNt1ATlQN TO SUPPORT EARTH BLOCKS 

OR BRICKS 

FIG.32 CROSS-SECTION THROUGH IMPROVED EARTH BUI LOING B y THE H. P.'R. D. 
WITH BITUMINOUS SAND PLASTERING AND RAISEO PLATFORM AROUND IT. 

Q 5 10 15 20 fT. 
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Where there are no stones, broken br ick could be used. 

The largest stones should be p1aced at the bottom of the 

foundation and the top covered with a thin layer of mortar to 

provide a smoot~, level surface for the f1.rst layer of the 

wall. A good strong mortar of the follow1.ng mix would be 

suitable : 4 parts of cement, 1 part of lime, 12 parts of 

1. 
clean sand and sufficient water to make a workable m1.X (3). 

Since the excavation for the foundation wall and footing is 

w ider than the founda t ion wall, i t mus t be backf i lled. The 

backfilf~1n.ut:erial should be the native earth'removed from the . " 

excava t ion. }'his should ~ placed back into the excavation 

and compacted. 

For a typical Ashanti cour tyard house of 1220 square 

feet (excluding the yard) as illustr~ted in Fig. 11, Cl 2 ft. 

tapering one-piece foundation in broken br icks at a retail 

price of $0.30 per square foot (from $0.13 quoted by the 

B.R.R.I. in 1971 and assuming an annual inflation rate of 

10%) would cost $300 (th1.s does not include mortar cost). 

If the asswnpt ion i s made that the br oken br icks wou1d be 

\ 
sold a t hal f the r etail pr ice, the founda t ion cos t becomes 

$150. But if the bricks are produced by the owner-builder 

with the same production CQsts as the B.R.R.I. experiments, 

(to be discussed on page 102), the cost of the foundation is 

$72. The cost of imported lime in 1974 was $103 per ton 

which meant $0.05 per pound but that of locally-produced lime 

was $3,9 per ton or $0.02 per pound at the same time. At 
\ 
J 

1984 rates, (asswning a 10% annual inflation rate), locally-

made lime costs $78 per ton. Asswning that two tons of lime 
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ar e used for the foundat iQn, the total foundation cost i s 

under $400. This can be compared favaurably to the 

foundatian cost of the B.R.R.I. "low cast" brick house (built 

in Accra in 1971) at $875, which was 14.7% of the cost of the 

house. This faundation wou1d cast $2,000 today. 

However, ~f stone is used for the foundation, lower 

costs would be achieved. Throughout rural Ghana, there are 

several rock deposits which are 'owned' by the traditional 

a ut hori ti es and have been quar r led for var ia us pur poses such 

as culvert, road and communal facilities construction in 

many local i ties. If stones ar e collected by the owner-

bui lder, the only costs incurred would be for the purchase of 

lime for the mortar. Hiring labourers to cart stones from 

quarries to building sites would, h6wever, mean i3creased 

costs but if the system of free communal labour is adopted 

so that a comman pool supplies stones to aIl building sites, 

(as is the practicé~ with rural communal construction), casts 

incurred would be for the purchase of lime. Ei ther way, 

stone foundations would cost ~ess than 50% of brick ones, 

tha t i8 under $ 2 00. The use of stones and lime mortar for 

one-piece taper ing foundations i s economical. 

A method has been used to improve wattle-and-daub houses 

in the Kwango ar ea of Zai re (4). This technique is intended 

to make existing earth houses semi-permanent in areas where 

the high pr ice of concrete, poor transportat ion facili ties 

and ignorance make more expensive methods impractical. The 

base of the outer walls of the house i s reinforced by digging 

a shallow foundation between 12 in. and 18 in. deep and about 
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FIG 33 TYPICAL WATTLE-AND-DAUB HOUSE BtFORE IMPROVEMENT 
IN KWANGO, ZAI RE 

FIG.34 AN IMPROVED HOUSE IN KWANGO, ZAIRE. 
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UNTEL FOR EARTH HOUSES FRQH THREE TIMBER PIECE~ 

-

UNTEL FOR EARTH HOuSE~ FROM FOUR TIMBER PIECES. 

FIG.35 TIMHER UNTELS FOR EARTH HOUSES. 
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18 in. wide around the already.constructed house and up 

against the walls. 

Digging must not be carried out on more than two sides 

of the house at any one time as the walls are liable to 

collapse: The trench is f1lled ~lth stones and ordinary 

clay morl;.ar. On these foundat10ns a low suppJrting wall is 

bullt, 18 - 36 ln. high, depending on the amount of stones 

3vailable, using the same mortar as for the foundations. 

The mortar 15 then scraped close to the main walls and a 

)oining layer of cement added. The top of the low wall i s 
., .. 1 

protected by a sloplng layer of cement to allow rain water to 

drain off. F inall y a coat of sand-cement plas ter i s put on 

the upper part of the main wall, and finished off. This 

work does not require a highly qualified mason f and once the 

method 15 well known, any mason can do it {see Figs. 33 and 

34) • Conc'rete platforms, or aprons, around swish houses 

have been effective preventive measures against erosion also, 

as has been illustrated in research housing schemes by the 

R.P.R.D. of the Faculty of Architecture at the University of 

Science and Technology, Kumasi in Ghana (Fig. 32). 

Swish houses need large overhangs ta direct rain water 

away f r om the walls. Especially in the Tropical Rain 

Forestland, rain water guttersPare necessary, and verandahs 

or aprons around the houses should have floors sloped away 

from the walls sa that no standing water collects by them. 

One of the weakest spots in rural swish houses is above 

" the doors and windows. Not~ has been taken of the presence 

of sagglng 2 in. thick timber members as lintels in swish 
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houses. A lintel however, has to be strong enough to 

support construction;aads as weIl as the weight of the 

wall above. A large timber or a reinforced concrete beam 

makes a good lintel but for reasons noted, timber lintels 

would be strongly suggested here. The l in tel should be as 

thick as the wall 50 that it can support the load above. Tt 

should also proJect out on ~her side of the door or window 

for a distance at least equal to the thickness of the wall so 

it will have plenty of surface to rest on. Fo r wall 5 6 in. 

and 9 in. thick, and to span openings of about.) ft., three 

timber pieces 4 ft. by 2 in. by 6 in. could be assembled as 

shown (Fig. 35) as a lintel. For openings over 3 f>t., in 

walls 12 in. and 15 fn. thick, four of such timber pieces 
J 

could be assembled to form a l intel. 

Rendering provides protection against damage to swish 

walls and prevents water penetration. The abs ence of 

effective rendering to swish walls has caused rapid 

dj'erioration, and has resulted in the collapse of buildings. 

~ome waterproof rendering has been attempted but the cheap 

ones are ineffective. Cow dung, boiled banana or plantain 

stem mixed with lateritic soils as well as mud plaster are 

aIl used on swish house construction in various ~arts of 

Ghana. Whilst these materials work in the dry northern 

climate, they have failed in the Tropical Rain Forestland. 

They are easily washed away by the heavy rains. There 1S a 

need to find better construction techniques as weIl as more 

durable materials to construct waterproofed swish walls. 

Three such techniques are rammed earth, sun-dried earth, and 
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brick construction to be finished off with lime plaster. 

5.1.2. Rammed Earth Construction 

In this method, continuous walls are built by ramming 

moist soil into position between heavy wooden forms (6). 

The best natural soil for rammed earth construction is 

either sandy clay or'clayey sand. After f indi ng the r ight 

type of soil the most important thing to do is to build the 

form or mould to ram the earth in. 

5.1.2.1. How to Build Forms 

The forms for rammed earth construction are like thos"e 

us ed for pour ed concrete. They are simply rectangular boxes 

wi thout top and bot toms into which ear th is pounded. The 

forrns must be strong because they have to stand a lot of 

abuse before the walls are fini shed. Since they will be 

moved of ten, t hey mus t ~not be too heavy for a couple of men 
" 

to lift. A simple form canO> be made li ke the one shown in 

Fig. 36. Two-inch thick lumber (2 in. x 6 in., 2 in. x 8 in. 

or 2 in. x 10 in.) nailed to 2 in. x 4 in. braces or studs 

s pa ce d 2 4 - 3 6 in. a pa r t • Bol ts could hold them together. 

The bol ts should be long enough to extend through the forms 

and studs with a threaded position protruding a couple of 

inches. After the forms are r emoved, the bol ts are dr i ven 

out of the wall and the holes f illed wi th tightly rammed soil 

mix. Special forms from the same type of wood are needed 

for corner sections. 

In bUild7 a rOJUmed earth wall, the bottoms of the 
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FORMWORK IN PLACE ~OR EARTH. 

RAMMING THE EARTH IN THE FORMWORK. 

) 

1 

FIXING DOOR t5EFURE COMPLETION OF WALL. 

FIG.36 RAMMED EARTH CONSTRUCTION. 
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{ l 
panels are clamped tightly over the foundation wall or a 

s~ction of fini shed wall. .~To space the top of· the forms, 
1 

2 in. x 2 in. wood!spacers cut to exactly the same width as 

the wall are used. 

To keep the earth ,from coming out of the forms at the 

ends, end gates are usedi they should be as thick as the rest 

of the forms. End gates also serve as spacer blocks at the 

end of the forms and should be as wide as the wall. In MOst 

cases, end ga~es are used at~the. end of the forms but they, 

should be made to fit any place inside the forms in case 

short wall sections have to be rammed. They should also be 

spaced so that they will be at least 8 in. from the nearest 

boIt. If enough room is not left, it will be difficult 

to ram the soil correctly. A bevelled piece of wood should 

be nailed on the end gate so that it faces' the inside wall. 

When the earth is rammed in the forms,-, the bevelled piece 

forms a groove in the of the wall. When the next section of 

the wall is rammed, the groove is filled with earth ta form a 

solid joint that bonds the sections together. 
,-

Forms should not be made deeper than 24 in. or 30 in. 

If they are deeper, ramming the earth correctly at the bottom 

"of the forms may be difficult. Only seasoned lumber should 

~ used for the forms since green lumber will warp. Forms 
.. 

should be oiled with a lightweight ail to stop warping and 

keep the soil from sticking to the lumber. When forms are 

not being used, they should be stacked fIat .in a protected 

and well-drained area. 

A good rammed earth wall should be tamped fram top ta 

\ 
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·bottom. Band tampers are recommended. The wèight of the 
. " 

tamper is very important. , "The heavier it 1s, the faster the 

ear th can be r ammed. A tarnper with a 3 in. flat face and 

weighing 18 pounds is recommended. 

~" 
5.1.2.2. Construction Procedure 

The forms are placed over the foundation wall and drawn 

up tight, against it with the bottom row of bolts. The end 
( 

gates and spacer blocks are inserted and the top row of bolts 

is tightened. Ramming is then started (see Fig. 36). When 

a section is completed, the forms are moved, fastened tightly 

at their new location, and ramming continues. A complete 

section of the house is rammed before starting the next 

layer. Joints between layers should be staggered like those 

in pressed blocks so they do not form a single weak line in . 

the wall (see Fig. 36). 

The first sections of the wall to be rarnmed should he 
) 

the corners of the house. particular care should be taken 

to make sure that corner forms are perfectly vertical. Tbis 
, 

is most important an .. d should be checked often, because a 

r ammed ear th wall that i s buil t leaning can never he 

straightened. String lines stretched between the corners 

should be used to line up wall forms and assure straight 

walls. Newly consttucted wall sections should he protected 

until they gain strength; exposed walls should be covered 

with mats, and heavy cloth both at night and when rain 

threatens. Such pr?tection should cover the top of the 

wall, since.erosion starts there first • Walls stabilized 
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'-\ith ce;;ent, 'lime or other cementing-type stabi1izers ~hou1d 
""" 

" be protected and kept moist during the entire curing periode 

Sacks or mats, moistened several times daily are good for 

this. For soils with cement-type stabilizers in ~hem, a 

waiting period of 3 or 4 days, is recommended before the next 

sectiqn is rammed on top of an earlier lift. Genera11y, 

ramming on top ,of any wall section can be done as long as it 

does not cn.nnble or crack. Before ramming a new section, 
, 

the top of the lower completed section about 1/2 in. deep 

shou1d be scratched with a pointed wood or steel stake. If 

it is dry, the top should be moistene~ slightly to improve 

the bond bet~én sections. 

Scaffo1ding or other supports may be nécessary when the 

wall is high and the forms have to be moved around. The 

moisture content of the mix should be checked often and too 

wet or too. dry mixes should be remixed" Ramming should also 

he checked often. This can he done by shoving a sturdy 

knife blade into various spots in the rammed layer. Soft 

spots found in this manner should be rammed some more. The 

important places to check are directly against the forms, in 

corners, and around levelled strips on end gate~. 

Openings ~o,r doors and windows can be done in two ways. 

One way is to set the door and window frames first and ram 

the earth around tbem. If this is done, the frames sbou1d . 
be solidly braced as shown in Fig. 36 otherwise tbey will be 

/ forced out of place by the high pressures produced by 

ramming. Door and window frames should be braced across the 

diagonals so that the openings remain square. Frames shou1d 
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be as wide as the walls anq should have ties sticking into 

the walls to hold them firm.ly in place. 

The other way is to ram the earth ,first leaving an 

opening in the wall for the frames. When this method is 

used, the bevelled strip is removed from the end gate. The 

end gate is then accurately positioned at the spot where the 

opening is to occur. Wooden nailer blocks are pla&ed in t~e 

wall so that the door'and window frames can be securely 

'attached to them. The blocks arOe placed on top of a tamped 

layer and adjacent to the end gate. The next layer is 

~ tightly rammed around the block to hold it securely in 

position. 
~ , \ 

The pressures from ramming the earth on top of a 

lintel may be great enough t; qause it to break or 
/ 

permanently sag. To keep ~his from happening sturdy braces 

must be put beneath the lintel during ramming as shown in 

Fig •. 36, or the house could be built so that there is no 
1 

earth wall over the door and window openings. 

Materials needed for rammed earth construction in rural .> 

Ghana include earth, lime stabilizer, labour, and ti.mber for 

the' formwork. Of these only timber and ll~e stabilizer need 

to be purchased. Timber is abundant in the Tropical Rain 

Forestland and lumber is sold by ~th large-, and small-scale 

mills throughout the country. In 1974, the cost of plYWQ.od 

per cubic foot was $7 and that of lumber was $0.40 per cubic " . 

foot (7). At 1~84 priees, a~suming 10% annual inflation 

rate, these become $16.50 and $0.90 respectively. Lime , 

i~ favoured as the stabilizer for thisoconstruction process. 

page 85 

.. 



( 

; 
(The use of lime as a stabilizer wil~ be examined in the next 

/' sèction). Assuming a 10% annual inflation rate and u~ing 
\ the 1974 cost of lime at $39.00 per ton or $0.02 per po~nd, 

. ,.---

the 1984 cost is $92.00 per ton or $0.05 per pound., Rarnmed 

Jearth construction is economical in rural Ghana (detailed 

construction costs would be discussed on page 128). 

5.1.3. SOIL-CEMENT CONSTRUCTION . 

Construction of houses in soil-cement qloçks has been 

carried out in both demonstration and urban housing projects 

by the H.P.R.D. in Ghana. 
:. 

In a cooperative housing 

project at Tema, carried out with its assistance, the 

following results were achieved (8). using the "Tek-block 
<> 

press" designed by the Department and built by a local 

manufacturer, the press costing $30 produced 200 to 400 soil-

cement blocks a day. The block had the following dimensions 

rI 1/2 in. x B 1/2 in. x 5 1/2 ino The actual nwnber of 
, 

blocks produced depended on the skill of the operating crew. 

The press prodoced about 60 soil-cement, blocks' from one bag 

-of cement. This can be compared to 20 conventional concrete , 

blocks (18 in. x 9 in. x 6 in.) produced from the same bag of 
1> 

cement. This worked out to a material cost of $0.10 per 

" square foot of wall surface for a soil cement block compared 

to $0.20 per square foot for a çoncrete plock. 

The use of soil-cement blocks for rural house 

construction resulted in significant savings in Tanzania (9)., 
r 

Tpe country faces a,perennial shortage of cement and 

transpoDt costs feature prominently in final building eosts. r 
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The.use of sail-cement blacks reduced transportation costs 

alone from over 40% ta under 5%.. Acdbrding to the .article, 
, 

bath for self-help and contractor-built houses, sail-cement 

was the cheapest material per year of oècupancy. The'" table 

below compares costs of ~alls constructed in different 
~ 

materials and by different production methods. 

Table 5 

Comparison of costs per square foot of finished walls in 

different building materials (in U.S. $) in Tanzania. 

Buildi~g Materiai Material C~st 

Soil-cement (mix 1:16)- 0.07 

Plastered mud and pole 

Sand-cement blocks (1:11) 

Factory-made concrete block 

o.o~ 

0.16 

0.26 

Factory-made burnt clay brick 0.26. 

Labour Cost 

0.12 

0.09 

0.09 

0.05 

0.09 

Total Cost' " 

0.18 

0.18 
, 

0.25 

0.31 

0 .• 35 

Source: "Soil-cement for law-cast housing", by J.P. Moria~y et 
1 

al., in BUildrng Research and Practice, May~June 1975. 

Sail-cement blacks combine many of the advantages of 
-both concrete and sun-dried earth blocks. Since the sail 

o 

is used as aggregate, no money is needed for buying sand and 

gravel, or transporting t~em. Sail-cement blocks could he 

therefore utilized for rural housing improyement in Ghana. 

The perennial shortage of cement in Ghana has been noted: 

lime could. be used as a stabilizer. Clayey soils can be' . 
, 

made into a better bui-lding mater ial by the addi tian of a 

s·tabilizer. , A stabilizer cements the particles of sail 

together 50 that the black or wall is stronger, "water-
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proofs" the soil so that it does not absorb water, and keeps 

the soil from shrinking and swelltng (10). In a very dry 
) 

climate such as the Northern Savanna, there is less need for 

a stabillzer becaûse of the scanty rainf~ll. (Soil-cement 

house cost discussion ln Ghana ls on page 129). 

5.1.4. 'Vocational Training Facilities 

One means of addressing the pr~blem, of poor construction 

techniques is the establishment of vocational training 

facilities in rural Ghana. The words "school" and 

"institution" are int~ntionally avoided here because these 
( 

have largely been connected ,with ,facilities with permanent 

buildings for classrooms, offices and workshops 1 in other 
~+ 

.;: 

words, schools and inptitutions have become synonymous wlth, 

formal education iri Ghana. Instead, the idea is to carry. 

the actual training'process to the people in the rural areas. 

An approach similar to that utilized in the Biri;a 

project is to he followed. That project covered virtually 

all the middle school . .leavers, drop-outs, and also the 

unschooled. As Farrow notes, better education (in the 
, 

context of schoois and institutions as used in Ghana) aiso 

tends to increase migration potential sinee many, migrants 

tend to be' younger, better educated individuals or familles 

nnt yet tiedo to rural life (11). This tendency has Peen 

given practica1 demonstration in recent years. Most of the 

recently graduated professionals such as 'archltects, urban 

planne~s and engineers from the country's universities and 

po1ytechnics have.1eft for Nigeria soon after graduation. 

page 88 

,1 



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

Li terates 'tend to migr ate more from Ghana than 

i11iterates. Since the propased vocational training is to 

be carried out in the rural areas for not on1y the youth b~t 

the old as ~ll, and also for bath the literate and 

illiterate, the po?sibility of aIl the beneficiaries 

migrati~g is remote. Participants at these training 
" 

programmes would \gcquire new construction skills in their own 
\ 

surroundings as the instruc~ors i1lustrate these to them. 

Vocational training in the production of landcrete and 

s3ndcrete blocks, in the preparation of layouts, in laying 

foundations, in carpentry, and also in rammed earth 

construction, lime, and burnt bric~s production for smal1-
"-

scale use wou1d give the'tura1 dwellers the chance to make 

choices. If some of them became more prosperous and wanted 

to build the! r houses in concr ete blocks "for example, then 

artisans wou1d be avai1able. Such vocational training 

throughout rural Ghana wou1d result in a corps of loca1ly­

available artisans to he1p impro~e the rural housing 

situation. This type of training would 'also teach the rural 

dwellers improved construction techniques in locally-

available materials. 

It has been noted that virtually aIl building in the 

rural areas in Ghana is accomp1ished throùgh self-help and 

that a1most everybody is a builder of sorne sort. The 

,establishment of vocational training facilities would result 

in a larger number of builders with improved ski Ils in 

building construction. The result would he better built 

houses in the rural areas. Such programmes could make a 
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more lasting impact on the rural communities than 

demonstration houses which are 'always constructed by salar ied 

employees who only stay in the rural areas during the 

construction periode 

It has been suggested tnat full-scale direct government , . 
fi~ancial involvement in rural housing improvement is not 

, 
âdvi sable D This suggestion only refers to direct payments 

like cash loans or grants in the form of building marerial's 

which are shipped from the cities, but which could just as 

easily be produced locally in the rural areas. Any attempt 

to ship prefabricated wall units, steel rods, glass windows 

and corrugated aluminium roofing· sheets from factories in 
'- ~ / J,l, 
~ . ',/ 

Accra to the rural ar~as for rural housing improvement will 

likewise do nothing to encourage local enterprises. 

Previous attempts at rural housing improvement, such as both 

the roof ioans and wall 'protection loahs schemes hardly made 

any impact on rural housing. 

Rural housing improvement has. been stressed by various 
~ 

governments in Ghana as a major priority. Organizing 

'vocational training as ~ government-funded programme would 

appear to be the right approach. Instead of providing 

technical assistance in the form of imported building 

materials, which the fragile econqmy of Ghana cannot support,' 

instructors from the technical institutions and universities 

1 co~ld conduct vocational training. These institutions are 

aIl funded by the central government and a scheme could be 

worked out to involve them in rural housing improvement 

progr ammes. 
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5.2. ESTABLISHMENT OF COTTAGE INDUSTRIES TO PRODUCE 

BUILDING MATERIALS 

A lack of affordable building materlals has been 

identified as one of the main factors which have contributed 
... 

to rural housing problems i~ Ghana~ Any system which wrll 

enable affordable building rnaterials to be available to rural 
" ' 

dwellers would arneliorate the situation. Conseque~tly, it 

becornes necessary to establish rural or cottage industries to 

produce building materials within the ruràl areas themselves. 

Abrams noted in 1966 that local materials rernained 

undeveloped in Ghana while foreign materials were'irnported, . ' 

on the assumption that they were automatically superlor (12). 

He described the situation in the Northern Savanna, where 

adobe and thatch had survived, but where roofs of imported 

materials were beginning to appear$ At the time, 13% of 

Ghana's total irnponts were building materials, at least sorne 

. of which could have been locally maâe. ' For example, 

prefabricated Shokbeton houses with heavy and brittle slabs, 

ill-adapted to the cLimatic tonditions of the country; and 
"b Q ). 

unnecessarily highly expensive were being imported into Ghana 

in the 1950s (13). But houses could have been constructeè 

-in bricks, soil-cement blocks, sun-dried earth blocks and 

clay roof tiles.· 

Hammond in "Development bf building materials industries 

in Ghana", mentions that Ghana has identified seme areas for 

development in the building rnaterials industries where demand 
"--is very high (14). These areas include clay products 

(bricks, tiles and drainage pipes), cementitious rnaterials 
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(limes and pozzolanas), timber products, stabi1ized soi1 

b10cks, and stone products. In the past, the deve10pment of 

" building materia1s industries had on1y been considered in 
r,:~ 

terms of nigh1y industria1ized and mechanized factories. 

This is exemp1ified by the> brick and tile fact'ories owned by 

the, Ghana Industria1 Holding Corporation (GIHOC), ""the Bank of 

Ghana, the Nationa1'Investment Bank, and the Regional 

Development Corporations, the cement factories owned by the 

Ghana Cement Works Company (GHACEM), and the lurnber mil1s 

owned by the Ghana Timber" M'ar~~ting Board. These plants 

are mostly sited in the c~ti~s and their products are 

-thèrefore in high demand by the more prosperous urban 

population.' The rural populatiol1 hard1y fee1s the impact of 

such i?dustria1 plants. Where vast deposits of raw 

materia1s àre located in the rural areas, like timber in the 

Tropical Rain Forest1and and pozzo1ana ,at Awaso, a1so in the 

same area, the huge investment required to process them at 

industrial plants has meant that these materia1s have 

remiüned unused. The question now is how these materia1s 

can be uti1ized without the importation of sophisticated 

industria1 equipment" and by adopting a scale of production 

that can he readi1y understood, and can be made mobi·le enough 

to cover a group of villages and towns. Instead of an 

automated brickyard requiring engineers and ski11ed men for 

its operation and maintenance, with a total 10ss of 

production ir it breaks down, firing clamps which come sma11 

enough to be used for a group of two housing units cou1d be 

used, as ha,s ,been done in Nigeria (15). 
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Rural housing imp~ovement in Ghana carnot proceed a10ng 

, , 

the same 1ines as in the urban centres,. A complete transfer 

of modern and conventiona1 building materials and 

construction methods ,to the rural areas may not happen 

overnight, or eve'h in the immediate future. The approach 

being discussed here is one which seeks to improve present 

traditiona1 construction practices by incorporating relevant, 

modern intermediate construction techno10gy. An approach 

simi1ar to what Wito1d Rybczynski refers to in China as 

"wa1king on two 1egsn is to he pursued (16). Thi s appré'ach 

a110ws the existence, side by side, of cottage industries at 

the village level with litt1e machinery, and affordab1e and 

relevant sma11-sca~e industrialized production methods 

'in~~ving the local people, with larger centra1ized 

production centres, where economica11y and techno1ogica1ly 

appropriate. 

5.2.1. Sma11-sca1e brick factor-ies 

The establishment in Ghana in 1973 of two brick 

factories along 1ines advocated b~ the International 
, 

Technology Development Group (I.T~O.G.) based in Great 
. 

Britain is an examp1e of appropriate techn010gy (17). The 

two factories were sited at Asokwa in the Tropical Rain 

Forestland and at Amisano in the Coasta1 Savanna, and were 

financed under British Technica1 Aid and constructed by the 

B. R. R. I. 

At Asokwa, about 40 miles of Kumasi, the brickmaking 

industry employs 26 people. Imported components were under 
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10% of the capital costs whi1e the rest were obtaineq 

loca1ly. Natural air is uSed\ to dry the bricks after,they 

have been shape~, and the ki1n burns local firewood. The 

on1y imported source of energy consumed is for' a small 10 HP 

diesel engine which drivés the clay mixer.' Production leve1 
, 

was at 206,240 units in 1975. In the event of a mechanica1 

breakdown, the tools and equipment are types familiar to' 

local car mechanics who a1so service the sma11 maize grinding , 

mi1ls wnich operate in the village. Simi1ar conditibns 

existed at the plant at Amisan~ which in 1975 produced 

262,54'0 uni ts.} Both plants sold br icks in 1975 at $0.03 per 

unit of size 2 5/8 in. x 4 1/8 in x 8 5/8 in. 

./ 

5.2:2. Production of Burnt Clay Bricks in Wood-fiEed Clamps 

In "Manufacture of burnt c1a~ bricks ~n wood-fired 

clamps", Bawa describes methods for making good qua1ity burnt 

clay bricks at 1qw cost (]8). This method cou1d be easi1y 

adopted by semi-ski11ed workers near potentia1 sites for 

housing projeœts. Three major considerations for site 

selection for the manufacture of bricks on a sma1~ sca1e are: 

1) • The site shou1d be as near as possible to the housing 

project or the area of maximum demand, 

2). brick earth,of suitab1e qua1ity shou1d be avai1ab1e in 

sufficient quantity, and, 

3) • firewood, at lowest possible cost, should be 

avai1ab1e. 
\ 
\ 
\ 

Along with these considerations, adequate supp1y of water and 
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FIG.3? TOOLS FOR SMALL-ScALE BRI CK PRODUCTION. 

FI G. 38 _STACKING OF PARTIALL Y -DRIED BRI CKS. 
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sand for mixing with clay should also be available~ The 

ground where bricks are to be moulded and dried, as weIl as 
'" 

the site for erection of the kiln or clamp, should be fIat. 

A simple shed of adequate size and open on its sides must 

also be'provided where the weather is likely to hinder the 

proper drying and burning of bricks. The soil for making 

sol id br ic ks by mouldi ng pr ocess should nei ther he very 

clayey nor very sandy, and should be a good mixture of fine 

sand, silt and clay (19). 

The soil is dug and brought to the site where the bricks 

are to he moulded. Two or three pits of about 8 ft. by 8 

ft. and 6 in. deep can be used in turn to give regular supply 

of prepared soil for moulding. The soil layer in the pit 
~ 

should be only 4 - 6 in. deep for easy working with the feeti 

wet soil can be worked directly wi th bare feet by the workmen 

but dry soil should be soaked overnight before being trodden. 

Treading is more efficient if after going over'the whole area 

of the pit twice, the clay is turned over with a spade and 

retrodden. In the absence of pits, soil may' be heaped on a 

soaked overnight wi th water and tr'odden ~he 

îAfter tread~ng, the plastic clay i s removed fram 

and stacked near the moulding bench and properly 

vered with a dam~ sack till moulded into bricks. 

Moulding is done by hand and simple moulds made out of 

hardwood can be used. These can be single or multiple - for 

as many as five bricks at a time. The inside dimensions of 

the mould should he bigger than the required size, about 11%, 

to allow for shrinkage 0f bricks on drying and burning. 
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Fig. 37 shows tools for small brick production. A 

single wooden mould for making standa~d brick of nominal size 

of 9 in. x 4 1/2 in. x 3 in. can hé used. A hinged mould 

provides for easy r.emoval ~ icks . A pallet with an 

el~evated tongue, gives the req'üîred size of frog. A frog in 
... 

the br,ick helps in its drying and burning as well as better 

adhesion with mortar, and also makes bricks ,lighter in weight 

for easier handl~ng. Thi s fur ther r educes fuel needed for 

burning. ! 
Before making the bricks,/the mould is either wetted 

\ 

with water or sprinkled with fine sand to prevent the clay 

s ticking to i t. Sprinkling with sand is preferable as it 

gives neat and clean bricks with l~ss distortion which dry 

more quickly as compared ta' ones prepared, from wet moulds 

(20) • The workman throws a rolled clod of clay into the 

mould and then presses the clay into the corners with his 
\ 

f ingers. He scrapes off any surplus clay wi.th a straîght 
(1 

edge or a wire and makes the face gQ'od 'wi th a wet piece of 

wood. The filled mould is.taken to the drying fQoor where 

the brick is placed in flat position' on the floor and the 

mould 1 ifted off. , The drying floor should be lightly 

covered with sand to prevent the bricks from sticking to the 

floor and should have a roof to prevent damage from raine 

The bricks can be placed on wooden boards which are arranged 

one above the other with enough space for circulation, in 

three or four tiers. After two or three days the bricks 

should be placed on edge; course above course, and spaced for 

air circulation as shown in Fig. 38. In dry regions, drying 
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can be in the open and the br icks covered initially wi th 

grass to prevent quick drying which May result in shrinkage 

cr acks. It is important that bricks are weIl dried before 

the y are taken to, the clamp for burning otherwise moi,Sture 

driven out from the bottom course in the clamp is likely ta 

damage the top courses (21). Where the humid climate 

prevails throughout the year as in the Forestland and Coastal 

regions of Ghana, drying of br icks is very slow and i t may 

take more than twd weeks for the bricks to be sufficiently ., 

dry for transfer to the kiln for burning. 

There are many different types and methods of building 
\ 

kilns for firing but for manufacturing on a small scale, . 

tem{X>rary clamps are recommendedi a clamp refers ta a packed 

heap of bricks within which a fire is built. Clamps can he 

easily. and quickly built, their size depending on the 

quantityof bricks required. The m'ethod of construction of 

a wood-fired clamp can best be understood from Fig. 39. 

In building the clamp, the br~cks are packed on edge 

about one finger-space apart in a five-over-two setting, that· 

is five headers over two stretchers. The fuel chambers 

called the neyesn are ,built right through the clamp and brick 

courses are corbelled ta form a self-supporting arch on fuel 

The top course of br icks should be packed close 

without leaving any space between them to form a roof of the 

clamp. Small spaces, as shawn in Fig. 39, should he left in 

the roof ta provide a draught for the fire. When the 
I! 

packing of the bricks has been completed, aIl the four sides 

should be covered with mud pla~ter to conserve heat. The 
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roof and vent holes should not be covered at this stage, to 

allow water vapeur to èsœpe during the first two days after 

starting the fire. 

The fuel used should consist of round dry.logs not less 

than 4 in. in diameter and closely packed wi th dry kindl ing 

chips underneath. After star~ing the fire, the hales of the 

fire chambers should be partially closed ta keep the burning 
o 

slow and dull sa that water from "green" bricks is driven out 

slowly. The roof starts shrinking at this stage. After 

about two days of law f ire, the water would have been dr i ven 

out. The roof is covered at this stage with a layer of 

loose sail leaving the opening for the draught and the fire 

is incre~sed ta red-hot by adjusting the opening of inlet ta 
f o 

the fire chambers. Fuel is added from time to time and the 

fi're kept continuously burning from seven to ten days. 

After about seven days, a little piece of plaster at the 

side is broken to see if the bricks have been properly fired. 

As the burning progr e,sses and the temper atur e in the clamp , 
increases, the roof starts sinking gradually, d,ue ta the 

shrinkage of the bricks. Care should be taken ta make the , 

roof sink evenly and if sorne part of the roof is sinking more 
~ 

than the rest, it can be checked by élosing the draught hole 

near it. For this purpose, it is better ta spread the 

dr aught holes into groups in the roof, four near the corners, 

and one in the centre. ~he draught can thus be regulated to 
o 

maintain the same temperature in'different parts of the 

clamp. 

After the burning has been completed, the ·clamp ià 
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allowed to cool slowly for a few days. At this stage, the 

inlet to the f ire chambers should be completely sealed. \ 

Cool ing time should be as long as possi ble, but not less than 

_.?ne week. This is because rapid cooling may result in , 

cracking of the br ieks • Two or three ~op cour ses of br icks 

may remain un~erburnt and should go to the bottom of the next 

clamp. 

When the clamp is unloaded, the br icks are sorted out 

and stacked separately into well-burnt, under-burnt and and 

over-burnt lots. The well-burnt bricks are used for 

~ . 
cons'tructlon, the under-burnt bricks are refired whilst the 

over- burnt ones can be used in foundations and the inter ior 

of thick walls, o~ broken into aggregate for concrete. If 
~. 

" proper eare is not taken in loading and unloading the clamp, 

a high percentage of br icks may be broken but usual breakage 

is about lO~ to "15%. 

5.2.2.1 Size of Brick Clamps 
,4 

The size of a clamp can vary acco~ding to the quantity 

of bricks required and the rate of production or construct~on 
, 

at the site. Typically, a total time of about 20 days i5 

required for erection, firing, cooling and unloading of a 

clamp. For contin\lOus employment of labour the most 

suitable arrangement would be to start erection of a second 

clamp when the first is ready for firing: this way two 

burnings may be completed in one month. A convenient si ze 

is 12 ft. x 12 ft. with two firing holes as shown in Fig. 39. 
, 

The height can vary from 7 ft. - 12 ft.; 10wer clamps are 
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more convenient for loading and un10ading. Bawa further 

reports that research work has been carried out at the 

B. R. R. i:. wi th different clamp capaeicty ~as fol1ows: 
1/ 

1).6 ft. x 6 ft. x 7 ft. high ••••••.•• 1,800 green bricks 

2) .12 ft. x 12 ft. x 7 ft. high ••••••..• 7,500 green bricks 

3).12 ft. x +2'ft. x la ft. high •••••.• 25,000 green brick~. 

Two clamps of the size 12 ft. x 12 ft. x 7 ft. high, 

yielding about 13,000 sound br icks (after allowing for 

breakages an4 wastage), should be sufficient for construction 

of one uni t of a m~dium size house of two bedrooms and a 
1 iving room. 

\ 

5.2.2.2 Cost of Production 

j In the trial s conducted ~t t~e" B. R. R. I. to collect data 

on the produetivi ty of labour, and on the costs of firewood 

and labour in" the production of burnt clay bricks, the 

following estimates of small-seale brick production were 

achieved. The estimates are based on one production run of 

20,000 bricks of~'the size.12 in. x 6 in~ x 4 in. in a manth. 

Table 6 

1 Estimates of small-seale br iek production costs 

Activi ty 

Earth diqging, clay mixing 

Mouldi ng, black maki ng, and 

earrying of green bricks. 

Clamp f iremen (erection, 

firing and unloading) 

Misce1laneous (drying and 

No. of Personnel Estimated Cost($) 

3 33. 00 

6 66. 00 

3 
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's tackin~:J} 

Foreman 

Total 
// 

2 

l 

15 

22.00 

22.00 

176.00 

Source: "Manufacture of burnt/clay bricks in wood-fired 

clamps", T.P. No. 6, B.R.R.I., Kumasi 1971. 

Thi s works out at a labour cost par br ic.k of $0.01 

(assuming' 20% ,wastage). Approximately two tons of firewpod 

were required for burning 1,000 bricks of the size 12 in. x 

6 in. x 4 in. with a large frog. with an estimated cost of 

firewood at $5.50 per ton fuel cost per brick stood at $0.01. 

This could be compar'ed wi th standard block production in the 

following table. 

Tab1.e 7. 

Comparison of sandcrete block and_burnt brick production cost 

Cost per square foot. of wall 

Building Material Size 
, 

Sandcrete block l8in. x 9in. x 6in. 
-

Burnt br ick l2in. x 6in. x 4in. , 

Retail Priee 

$0.18 

$0.13 

From the above table, i t can 'be seen that the cost of 

production of burnt clay bricks in small scale units compared 

favourab1y with that of sandcrete blocks. At 1971 pr ices, 

production cost of a uni t 'bf burnt br ick 'lias estimated at 

$0.03 and that of sandcrete block $0~05. The pr ice of 

sandcrete block does not include the oost of winning the 

sand, i.e. sand, collected by the owner-builder. If the 

perennial shortage of cement is considered, it cou1d be said 
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that i t woulç be re,lati vely easier and cheaper to· adopt othe 
- , 

production of burnt br icks for building construction in rural 

Ghana, using wood-fired clamps. In, the trials carried out 

at the B. Re Re 1. f irewood had to he purchased from contractors .. 
but costs could he further reduced if firewood is eut from 

the forest by owner-builders. 

The assertion can 'als.o be made that the technology 
-:: 

invol ved i s fairly simple and straightforward and could bel 

'" easily car r ied out in the rur al areas. The adoption of this 

te,chnology would Mean that owner-bu~lders might participate 

dir:ectly in the production of mater ials for their own houses 

at comparatively lower costs. 

Exeept in th~ Northern Savanna where water supply is a 

problem and boreholes May be required, the other parts of the 

country have abundance of water. Firewood is easily 

available in the Tropical Rain Forestland whilst about 

'. " 
290,000 tons of residual ail fs available annually from the 

Ghana Oil (GOIL) refinery at Tema, and Hammond estimates that 

a hundred tons of fuel is required to produce one million 

br icks (22). Furthermore, Ghana is favoured wi th clay 

dE!pos i ts in aIl her regions', frOrÎl wh'ich br icks, tiles, 

drainage pipes .and sani tary wares oan he manufactured. 

5.2.3. sun-dried Earth Blocks 

When labour is plentiful, as is the case in rural Ghana, 

sun-dried earth blocks can be manufactured manually. AlI 
. 

the mater ials needed ar e forms for moulding the blacks 
, 

and simple tools for moving and mixing the earth, like hoes, 
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PlACING MI XEO EARïH IN FORMS 

. 
REMOVING TIMBER FORMS AFTER KNEAOING 
OF SLOCKS 

REMOVAl OF EXTRANEOUS MATERIALS FROM 
BLOCKS 

. , 

KNEADING BLOCKS WITH HANDS 

WASHING FORMS AFTER REMOVAL FROM 
CASTING GROUNOS ;' 

\\ 

\\ 

STACKING OF SUN-DRIED BLaCKS AFTER 
REt~OVAL FROM .DRYING GROUND~ 

FlG.40 MANUFACTURE OF SUN-DRIED EARTH BLOCKS. 
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shovels, headpans and wheel barrows (23). Forms may be made 

for single blocks, but two-, or four-block forms are better. 

Strong, ,long-lasting forms can be made from 2 in. thick 

planks. Since they will be wet mos t of the time, ~ t helps 

to soak the forms in ail for a while before using them. 
L 

Sun-dried earth blocks can be made ,almost any size but they 

, ' 
.should be kept small enough so that one man can lift them 

without tiring too much. Thi scan be done by an· aver age man 

if the block weighs about 50 pounds or less ... 

Sun-dr ied earth blocks ar e commonly made 4 - 6 in. 

thick. The ,width of the black matches the desired thickness 

of the wall, 9 - 18 in., and the length is control1ed by the 

weight of the block. Two typical sizes of blocks,are 5 in. 

x 10 in. x 20 in. and 4 in. x 12 in. x 18 in. 

The manual method is most efficient when fou~ workers 

are used: two men prepare and mix the sail while the other 

two mould and remove the blocks then clean the forms. The 
. ., 

dry soil is mixed wi th water until the. soil barely flows when 

lightly kneaded. Bi tum inous emulsions or other l iquid 

stabilizers can be added to the soil mix at 'the same time as 

the water. Dry or powdered stabilizers such as lime and \ 

cement can be mixed in before the water is added. 

'After thorough mixing, the mix i s placed in the forms 

(Fig. 40). It helps to drop or th'row the omix in the forms 

50 that it packs tightly. The mix i s then kneaded by hand 

(Fig. 40) to fill aIl the corners and remove aIl air bubbles. 

If the kneading job is done weIl, the blocks will be solid 

and have strong corners and edges. After kneading, a small 
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board or trowel is used to cut off the extra soil and sJDooth 

the top edge of the moulded block. To smooth off the 

block, a little water can be sprinkled on top of it. The 

forms are lifted from the freshly made blocks (Fig. 40). If 

the blocks slump or bulge too much, ei ther the forms ar e 

being removed too soon or the mix is too wet. If the mix 

sticks to the forms when they are removed, the mix is too dry 

or the forms have not been oiled .enough. After removing the 

forms they are washed (Fig. 40) and returned to the casting 

bed for the next batch. 

5.2.3.1 Curing Sun-dried Earth Blocks 

Sun-dried earth blocks must be cured before they are 

r used. They must be left in place two to four days wi thout 

being disturbed after the mould is removed. When they ar e 

strong enough to be picked up wi thout chipping or breaking, 

they should he placed on edge to finish curing. Any loose 

sand or other mater i al cl inging to the block i s scr aped off 
... 

with a small stick (Fig. 40) at this time. Curing takes 
J~ 

about a month, but de pends on the weather and the type of 

stabilizer in the block. ~f stabilizers such as lime or 

cement ar e used, the blacks must be covered wi th wet cloth or 

straw as soon as the moulds are removed. The bricks must he 
, 

kept moi st for seven days and then tur ned on edge to complete 

the cur ing (Fig. 40). At the end of the curing period, the 

blocks ar e stacked on edge (Fig. 40) 50 that they will take up 

less room. A large curing area must he available because of 

the long cur ing per iode In dry, hot areas, sun-dr ied blocks 
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SUN-DRIED EARTH BLOCKS PLACED U~OYER. 

SUN-ORIED EARTH BLOCKS COVERED WITH SACK MATERIAL AND BEING 
WATERED. 

FIG.41 CURING OF SUN-DRIED EARTH BLOCKS. 
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" can curè without a prgtective roof. If it is apt to rain 

during the curing ~riod, a protective covering will be 

needed (Fig. 41). AIl types of covering however, mu~t allow 

air cirçulation around the blocks or they will take too long 

to cure. 

5.2.4. Small-scale Lime Production 
( 

Lime, either ~laked or unslaked, makes one of the best 

stabilizers for clays (24). Lime reacts with clay to form 

a binder, breaks the lumps in clay down and makes the soil 

easier to mixe Hammond reports that lime can be produce~ by 
t' 

burning limestone in kilns with firewood, fuel oil or 

electricity (25). The use of electricity however, requires 

sophisticated equipment and a large capital outlay for a 

viable investment. Fir~wood or fuel oil-based cottage 

industries would be more ~~asonable in rural Ghana. 

Four out of the five major deposits of limestone in the 

country are located at Wenchi and Nauli, in the Tropical Rain 

Forestland, and also at Buipe and Bongo Da, both in the 

Northern Savanna (26). Lime and lime-pozzolana have been 

used as a cementing material since ancient times. The 

Egyptians used it for plaster and the Romans used it 

extensively for mortar and plaster, and for making concrete. 

{unfortunately , lime has mainly been used for white-washing 

'wal~s in Ghana and the full cementitious properties of lime 

have not been, t~ken advantage of. At the sarne time, 

production presently meets less than a quarter of the demand 

of the local market. 
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In India, up to the 1930s, lime together with surkhi 

(lime-pozzolana) had been the principal cementing material, 

magnificent palaces, massive forts, dams, bridges and o~her 

structures built in lime and surkhi have stood for centuries 

and are still intact (27). Lime, lime-pozzolana mortars and 

plasters possess good workability and plasticity, negligible 

volume change, good compressive strength, adjustment to 

stresses in the masonry in the cour~e of time due to slow 

setting, improvement in strength continuously with time, and 

restrain efflorescence. 

Village lime production has been carried out in India 

for generations using intermittent kilns of the "country" 

type (28). These are rectangular, about 20 ft. x 13 ft. in 

plan and about 13 ft. pigh. Part of the kiln is usuall~ 

below ground and part of the projecting portion is contained 

within massive stone walls set in mud mortar. The fire 

holes, which are opposite each other in the long sides, are 

connected by flues set into the floor of the kiln. The 

internaI walls are plastered wi.th mud hefore each firing. 

The kiln is filled to a height of about 3 ft. above the top 

of the walls with alternate layers of limestone -to 

(approximately lin. thick pieces) and firewood (to he used 

in Ghana ~nstead of the coal used in India) • The fire _ 

slowly rises thrbugh the bed over a period of about 20 days. 

The lime can be sold in this condition and slaking done at 

the building site. 
c 

The slaking of lime is an important process,\nd g~eat 

care should he exercised to slake lime completely.~ 
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should be freshly drawn from the kiln for slaking preferably 

within seven days of its"calcination. All extraneous kiln 

ash must be removed from the burnt lime before slaRing. 

During slaking, lime expands. considerably and therefore if 

any portion of it cornes into the mortar unslaked, it will 

slake subsequently, thereby expanding and causing damage to 

the masonry wal1s. Two methods of s,laking are recommended 

on account of their simplicity and economy. These are tank 
1 

slaking and platform slaking. 

For tank slaking, two brick-lined tanks are required. 

The first tank is about 18 in. deep and is made at a higher 

level, generally above the ground level. The se~ond tank is 

between 24 - 30 in. deep and is made at a lower level which 

may be below the ground level. The higher tank is filled 

with water to a depth of about 12 in. and quicklime is 

gradually added tq it so as to cover the entire bottorn of the 

tank to about half the depth of water. While quicklime is 

being added, the water is constantly stirred and hoed. No 

part\of the lime is allowed to get exposed above the water. 

It is very important that in slaking, lime should be a"dded to 

water and not water to lime, otherwise slaking will not be 

effective. As the lime slakes, with the evolution of heat, 

the water begins to bail; more lime may be added till the 

requisite quantity of lime is slaked. After the slaking is 

over, stirring and hoeing should be continued for sorne time 

further to make sure that the whole of the lime has "been 

fully slaked. Milk of lime thus formed is allowed to flow 

through a 1/2 in. mesh sieve into the lower tank where it is 
~. 

'. 
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allowed to mature by standing undisturbed. 

is called lime pu~ty. 

This forms what 

Milk of Lime during this process loses moi sture by 

eva{X>ration and thus
t 

thickens. For maturing of putt y, about 

_~o < 3 days should be allowed. This ensures complete 

slaking and at the same time improves the workability. 

Putt Y should not be allowed to stiffen or dry till it is 

used. To obtain a continuous supply of putt y, two lower 

tanks instead of one can be ùsed alternatiyely so that when 

putt Y is being.used from one tank, fresh putt Y can he made in 

the other. When quicklime is received from the kiln in very 

large lumps, it is expedient to sprinkle on the heap a small 

quantity of water before putting this quicklime into the tank 

for slaking. This breaks the bigger lumps into smaller on es 

for convenience of handling. 

In platform slaking, quicklime is spread in a 6 in. 

layer on a,.watertight masonry platform and water is sprinkled 

over it in small quantities through a watering can or with a 

hose until the lime disintegrates to a fine powder. As 

water is added the heap of lime is turned over and over. 

Care should he taken that minimum amount of water is added as 

is required for complete slaking. Slaking should he allowed 

to continue further itself for a period of 24 hours. It 

should then he screened through a 1/8 in. mesh sieve. 

Slaked lime should he stored in a dry place under cover and , 

well protected from raine 

Quicklime should he turned into putt Y or dry hydrated 

lime as soon as possible after delivery a~ it deteriorates 
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, 
quickly when stored. -- It attracts moisture and carbon , . 
dioxide from the atmosphere and ultimately reverts to its 

original composition, calcium carbonate. In doing so, lump 

quicklime falls to a powder, and becomes what is known as 

air-slaked, thereby losing a great deal of its useful 

properties. Particular care should be taken to ensure that 

quicklime is kept dry. These precautions apply equally to 
) G 

lump quicklime and ground quickllme. If unslaked lime is to 

stored for a short ·time it should bè piled up and covered 

with a blanket of lime dust to exclude moist air. Dry 

hydrated lime on the other hand, can be safely stored for a 

considerable period without detertoration with the simple 

precaution that the bag should be kept in a dry place. 

Slaked lime also deteriorates in quality gradually by 

absorbing carbo~ dioxide from the atmosphere. Lime should 

J 
be used as soon as possible after it is slaked, and ahould 

not be kept in storage for more than two weeks. 

Det~rioration of slaked lime however, can be reduced to sorne 

extent by covering the heap with a layer of bricks. 

From considerations of strength as weIl as economy, lime 

is mixed with certain aggregates such as sand and cinders for 

use in mortar. Normally the proportions of lime and 

aggregate employed are l part of lime to 2 3 parts of 

aggregate. A sharp sand is necessary for mixing with lime 

if strength required and a poor sand can be used for 

secondary non-load bearing work. 

For a finishing coat of plaster in lime, certain 

precautions must be taken. The sand must be aIl finer than 
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64 mesh to an inch. The s trength and quaI i ty af the mortar 

or plaster depends on the method adopted for mixing. There 

are essentially two methods adopted for mixing lime mortar: , 
( 

manual mixing on a platform or in a masonry tank, and 
/' 

grinding in a mortar mill run either by animal or mechanical 

power. For the purposes of t?is thesis, only the former 

method would be examined. 

For manua1 mixing of mortar, measured quantities of 

slaked lime in a powderèd form (or as a putt y) , pozzolana and 

aggregate are placed on a watertight masonry p1atform or in a 

smal1 tank 0 The ingredients are first mixed by turning over 

two or three times with a spade. Water is added and mixing 

is further continued till a mortar of uniform consistency is 
, 

obtained. . To obtain continuous supplies of mixed mortar for 

large works, two tanks can be provided for alternative use. 

This way, while mortar already prepared in one tank is being 

~used, mdrtar could be mixed in the other. Lime mortar 

should be used as soon as possibie after mixing. No mortar 

should be kept over 72 hours. 

The B.R.R.I. reported in 1974 that the cost of imported 

lime was $103 per ton (29): This can be compared to that 

produced locally which was $39 per ton. At the same time 

the cost of cement was $99 per ton. Clinker importation 

(for the manufacture of portland cement) a10ne consumed a 

quarter to almost one-third of foreign exchange resources on 
ç 

building materials in 1974. The cost per square foot of 

,mortar joint for brick -wall was $0.14 and that for ~andcrete 

b10ck wall was $0.û9. Assuming a 10% annual inflation rate 
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puts the 1984 'cost of locally-produced lime at $101 and this 

suggests that the cost of mortar joints for brick and 

sandcrete block walls will respectively be $0.14 and $0.09 

per squar e foot. The use of lime for rural housing 

construction can be economical. 
1 

5.3. Financing Rural Bousing Improvemènt 
" 

The low income levels in rural Ghana ,have been noted. 

Low incomes affect the rate of housing construction, the 

quality of the housing unit, and the adequacy of amenities 

provided to make a decent livin~\environment. with low 
1 

incomes and high living costs, rural dwellers have had to 

resort to cheap materials and inefficient construction 

techniques. The result has been houses that are not 

durable. Methods for the production of more durable 

building materials through cottage indpstries discussed above 

need sorne kind of financing. A way of f in1~;ld::;,-i ng r ur al 

housing to ~llow for improvement of traditional construction 

techniques without'raising costs s~tantially would have to 

be found. In "Bousing Financing in Rural Ghana", Afele 

states that 91% of the people interviewed in the 1973 rural 
) 

,r 
.IC_ ~OJiP 

housing survey ured their own sources of income to build 
( - \ 

their houses and only 5% had financial assistance from 

relat ives (30) 0 This suggests either the lack of access to 
,; 

credit facilities to rural dwellers or that such credit 

facilities are not needed. Poverty among rural Ghanaians 

has been noted and together with the absence of collateral 

security, the former appears more convincing. Improvement 

1 
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of rural housing through the introduction of more durable.-­

building rnaterials and construction techniques, imp~ies that 

the rural dwellers would have tO,spend more on housing. 

This could mean the need for loans and credit facilities for 

low incorne families for whorn the formaI banking sector ia 

unknown. Comrnunity associations could rnake t it easier to 

supply the necessary guarantees and foster repayments. The 

establishment of savings and loans associations and other 

local credit rnechanisrns that would be adapted to the rural 

si tuation could be useful. 

5.3.1-. Rotating Savings and Credit Associations 

Nevin states in "Capital Funds in Underdeveloped 

Countries n , that "The poorer a country is, in fact, the 

greater the need for agencies to collect and fnvest the 

savings of the broad rnass of persons a~d institutions within 

i ts borders" (31). In their joint paper, O'hlligin~ and 

Ortiz suggest that certain minimum levels of incorne are 

necessary in order to undertake the commitment' involved 
" , 

because of the economic cost of house building (32). They 

further state that this calls for a threshold of incorne which 

provides the minimum possibility to undertake housing 

irnprovernent. 

One means of reaching this threshold of incorne in rural 

Ghana would be to create an avenue for the people to pool 

,heir scanty househo1d incornes together. This could he 

rralized by the formation of rural savings and credit 

a sociations. Throughout rural Ghana, there are rotating 
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savings and credit associations, locally known as "susu", 

with common goals which have included coverage of funeral 

expenses (funerals are very expensive anyway), purchases of 

building materials, and educational expenses of wards. 

These associations could he utilized·to improve the incomes 

of rural dwellers to enable them improve their housing 

conditions. How do these associations operate ~ 

The operat,ion of this type of association is vividly 

described by Levin in the' unpublished report, "Some aspects 

of the housing s~tuation and housing problems in Benue State, 

Nigeria", in which he mentions that small informaI savings 

associations are widespread in West Afriça (33). Membership 

is open to residents of the settlement and savings goals are 

establis~ed which are binding on each member. Individual 

contributions of fixed amounts, which May vary from one place 
( 

to another and range from $0.25 to $1 per week, are collected 

at each meeting, or by an official who moves from house to 

house, or around the village market. The combi ned 

contributions go to each member in turn, and the total amouftt 

given to each member and the 'terms of the loan' i.e. how 

much a member gets, what the interest rat'e is, and how the 

loan 15 to be'paid back, are determined by the number of 

members as weIl as by the amount contributed by each member. 

The term or complete cycle of the club 15 determined by the 

'nwnber of members and the frequency of meetings., 

The club dissolves when every member has had a turn. 

Failure to honour the savings is puni shed by fines agreed 

upon at meetings or even by expulsion frem the association. 
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Members cite severa! attractions as reasons for belonging to 

the associations. These include the sociability of the 

group, -the constraint ~ced on withdrawals in ~omparison 
with savings accounts in the formaI sector banks, and the 

relative ease in getting loans compared to the difficulty in 

getting loans from formaI sector banks. 

The sociability and ritual form of these groups i8 

striking. The groups demand certain kinds of participation 

and members attending mee~ings follow prescribed forms of 

etiquette. Lateness is discouraged by fines and 

contributing ta the discussions, entering or leaving the 

meeting for example, aIl have to be permitted by the 

chairman. A very friendly atmosphere characterizes th~ 

meetings and provides a diversion from the more serious 

business at hand. A member can only withdraw his savings at 

fix~d dates which occur only once or twice a year, at the end 

of the term, depending on the association's regulations. 

Any other at tempt to wi thdr aw 'funds mus t be explained and 

adequately jus~ified and reasons can be queried publicly at 

the meetings. Members see such public airing of reasons as 

a significant restraint which discourages the easy withdr'awal 

of séllvings. 

The great potential that these v?luntary savings and 

loans associations have in rural housing pr'ojects, especial;I.y 

as agents through which savings can be mobilized, cannot be 
) 

underestimated. Particularly prominent features making them 

suitable for rural housing improvement schemes are 

encouraging the people to save for specified targets and 
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training them in simple accounting skil1s. By the end of 

the full cycle, the savings association guarantees that a11 

members wou1d have paid a minimum down payment which wou1d be 

derived from their turns in the rotation. The experience 

gained in such a group might 1ead to a continuation of the 

group with specifie house improvement goals as a distinctive 

condition of group membership. The routine of the groups in 

itself could provide the training as a part of the overa11 

savings experience since these groups have routinized 

procedures and record keeping., Most members are familiar 

with the recording and accounting procedures. The record 

keeping practices of these groups might seem over elaborate 

and unnecessari1y duplicated but such devices ensure 

accountability. They also reduce the possibi1ity of 

collusion and fraud by officers. Such groups also could be 

very efficient means of disseminating information for regu1ar 

meetings, and prov~de a forum for discussions and 

transmission of information. The autonomy of the 

associations must be maintained to ensure that they are se1f­

supporting. Even minimal invo1vement by officiaIs, 

particu1arly the central government, could easi1y 1ead either 

to dependence or to alienation of the associations' members. 

These associations invariably tend to charge higher 

interest rates than the formaI banking sector. Whi1st 

interest rates of the forma1 sector banks are around 10% per 

annum, they could be as high as 20% or 30% in these 

associations. Rural farmers have a1so been known to pay 

even higher interest rates on loans from money lenders to 
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deve10p their farms. This suggests that rural dwe11ers 

'. wou1d he prepared to pay more economic interest rates on 

credit and 10an faci1ities specifically geared towards 

housing improvement. 

The proposaI then is to form more of such savings and 

credit associations with rural housing improvement as the 

sole goal. This will enable rural dwellers to generate 

income for the improvement of their own houses, allow them 

to par~~cipate in the process and also open up credit 

facilities to them. These associations could buy shares in 

the small-scale building materials industry to ensure the 

continuéà availability of materials. 

5.3.2. Credit Facilities from the Rural Banks 

Another way of advancing credit to the rural population 

to improve rural housing is the new Rural Bank. Since 1980, 

the Bank of Ghana has beén opening banks in rural Ghana. 

The Bank of Ghana sells shares in the rural areas to people. 

When the sales reach a minimum amount specified by the Bank, ( 

a branch office is opened in the locality and directors 

elected by the shareholders. Successful businessmen who 

hail from the locality but reside in the cities are e1igib1e 

to purchase these shares. Rural banks estab1ished at 

Biriwa, E1mina, and Mampong Akropong in 1980 were able to 

raise over $10,000 each. These banks do not demand as much 

collateral security as those in the formaI sector banks do. 

They also do grant very small loans such as $30 - $50. 

Loans as smal1 as $30 have been granted to farmers, ta enable 
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them to purchase seeds and tools, with only the farmland as 
Q 

the collateral. In sorne cases, these farml~nds May only 
.... 

have been rented by the fatmers. Interest rates charged are 
').,-., 

at 10% per annum. 

These rural banks could advance credit facilities to 
t 

rural dwellers to enable them produce building matexials 

through cottage industries. Such credit facilities could 

he extended with repayments scheduled for the harvesting 

season. The banks could even buy shares in the cottage 

industries to ensure continued production. 

1 
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CHAPTER 6 

î CONCLUS IONS 

The purpose of this thesis is to review rural housing 1 

condi tions in Ghana, explore the possibi 1 i ty of improving the 

situation, and discuss methods for solving the problems. 

Tradi tional houses built in indigenous materials are not 

durable. Lives have been lost during the rainy seasons, 

particularly in the Tropical Rain Forest1and, where houses 

have collapsed on the occupants. 

The main disadvantage with the traditiona1 earth 

buildings is their rapid deterioration under adverse 

conditions. The available literature on earth buildings 
, 

abounds with informatio~ on different methods for preventing 

this shortcoming; many constructional methods and remedies 

found successful in various places have been documented. 

The affo',dability of the individual technologies which have 

been described would now be examined. 

6.1 IMPROVED FOUNDATIONS 

using the typical Ashanti cour tyard house as an examp1e, 

with a built area of 1,220 square feet, the cost of the brick 

component alone in a one-piece taper ing foundation is $300 

(using a retail pr ice of $0.13 quoted by the B. R.R. 1. in 1971 

and assuming an annual inflation rate of 10%). If the 

assumption is made that the broken bricks would sell at half 

the retail priee, the new eost 1s $150. On the other hand, 

if the broken bricks are manufaetured by the owner-builder, 
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assuming the same production cQsts, this is further reduced 

to $72. If two tons of lime are utilized at $9~ per ton, 

(using 1974 quoted priee of $39 per ton and assuming 10% 

annual inflation rate), the total eost of the foundation is 

under $400. This can b~\ compared to the foundation cast of 

the B.R.R.I. "low cast" court yard house, of an area of 2,100 

square feet, which was $768 in 1971 and becomes $1,770 in 

1984. It is important to note that this is still about 15% 

cheaper than that of the foundation of a conventional house. 

Hqwever, if stones are used, the picture changes 

considerably. If the stones are collected by the owner-

builde~, or by a cornmon pool supplying aIl the building 

sites in the loeality, the only costs incurred wou1d be for 

1 purchasing lime for the mortar. For the court yard house 

under consideration, assuming two tons of lime are used, the 

cost of the stone foundation stands at under $200. In areas 

where stone deposits are plentiful, stone foundations would 

probably'be the 'ideal' solution for they are bath economical 

,\ 
and very durable. 

6 • 2 WALL CONS TRUCT ION 

A variety of materials have been considered for wall 

coftstruction in rura~ housing improvement. Cost analysi~ 

of these materials would be cqnsidered using the typical 

Ashanti court yard bouse (Fig. 11). ~ 

6.2.1 Wall in Burnt Bricks 

The court yard house in Fig. Il covering an area of 1,220 
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square feet has a gross wall area of 2,000 square feet, 

wlthout the openings. At 1984 retail price of $0.30 per 

brick, the cost of bricks alone ls $600 and with the cost of 

"lime mortar at $1.20 per squarr1(yard, the cost of 3/4 in. 

thick mortar joint is $270. The total cost of the walls is 

$870. 

However, if the own~builder produces the br icks at the 

same production costs as the B.R.R.I., at $0.20 per brick, 

the cost of br icks reduces to $400 and the total cost of the 

wall sis $ 6 70 • 

These costs can be compared to that of the "low cost" 

brick house built by the B~R.R.I. at $5,300 (1984 priees) for 

only the walls of the 4-room house. The use of burnt br icks 
~ 

manufactured locally by the owner-builder, will result in 

cheaper .bouses in the rural areas, 

6.2.2 Rammed Earth Wall 

If it is assumed that because of considerable abuse 

about five sets of timber forms would be needed to construct 
\ 

the house in Fig. Il, at $0.80 per cubic foot, the total cost 

of lumber i5 $80 (for a form 4 ft. x 2 ft). If 4 tons of 

lime are used as stabilizer at $92 per ton, the total cast of 

the walls i5 under $450. This i5 cheaper than the ,same 

house constructed in bricks, though brick walls are easier to 

build. Rammed earth construction for rural housing 

improvement c0l:31d be descr ibed as economical." 

6.2.3 Sun-dried BricKs 
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The tools needed for this type of construction are 

timber forms, stabilizer and clay. If the same estimat~s 

are made for the cast of timber (for the forms) and lime, as 

in rammed earth construction, the cost of the bricks in the 

house in Fig. Il is about $400. with the cast of lime 

mortar, this increases ta $670 for the house in Fig. Il. 

Rural house construction in sun-dr ied br icks or blacks could 

be economical. 

6.2.4 Sail-cement Blocks 

Using the results of the Tanzanian experiment, (there 

are similar conditions in the two countries), the cast per 

square foot of sail-cement blacks is $0.42 and the total cast 

of the walls in the house in Fig. Il is $1,110 including 

$270 for lime mortar. . Though more expensive than the other 

alternatives, it Is still cheaper than conventional housing, 

cons truct ion'. Coup1ed with the difficulties inherent in the 

procurement of cement, sail-cement blocks for wall 

construction is the least economical of the variou8 

technologies considered. 

6.3 Plastering Bouse with Lime Mortar 

The cast of 1/2 in. thick cement-sand plastering in 1974 

was $0.65 per square yard and' wi th an annual inflation rate 

of 10%, thi s becomes $1. 70 in 1984. For the house under 

consideration, with 222 square yards, cement-sand plastering 

cost is $375. The cost ratio of cernent to lime Is 2.5 : l, 

Cand that means the cost of plastering the house with lime i8 
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$150. Plastering houses with lime in rural housing 

improvement projects in rural Ghana is more economical • 

.. 
In all the economic considerations, no allocation has 

been made for labour costs and this is because housirlg 

in rur al Ghana i s mo? tly owner-buil t. The assumption is 

also being made that the proposed vocational training in the 

rural areas would enab1e rural dwellers to adopt improved 

construction techniques and therefore would not need to hire 

artisans. 

The legal minimum wage in 1984 is $420 per annum (1). 

Using this, and allowing 25% for housing, a rural dweller can 
) 

afford a house which costs about $530, assuming a 10 year, 

10% interest loan. The cast of the improvements ta the house 

considered varies from $450 for rammed earth wa11s ta $1,100 

for soil-cement walls. Note shou1d be taken of the fact that 

the house under consideration has six rooms while the average 

cost of $300 recorded in the 1973 Rural Housing Survey was 
. ~~) 

for a four-room house; the expensi ve B. R. R. I. n low cast" 

house also had only four rooms. Reducing the number of 

rooms in the house in Fig. 11 to four results in a new built 

area of 1110 square feet with a gross wall area of 1600 

square feet. This produces the following cost estimates; 

the stone foundation i5 $160 and brick foundation is $270. 

If it is assumed that the 'broken bricks would sell at half 

priee, the new cast is $140 but becomes only $70 if bricks 

are manufactured by the owner-builder. The cast of 

1 
plastering the four-room house, of 180 square yards, with 
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lime is $120. The total cost of the house in soil-cement 

blocks is $880 and that of walls in burnt bricks is $690 but 

reduces to $530 if produced by the owner-builder. For sun-

dried brick walls, the cost of the four-room house is $530 

but rammed ear th walls cos t $360. The total cost of the 

improvements to the four-room house (with the two end rooms 

of the northern wing removed) now va1Jies from $360 for rammed 

earth walls to $880 for soil-cement walls. The production 

costs of the improved materials could be lower th an the 

estfmates used: for example, in the production of burnt 

bricks, assumptioos made include the purchase of firewood but 

thi s cos t element could be eliminated completely by the owner-

builder in rural Ghana. Whereas the cost of improvements in 

soil-cement blocks and purchased burnt bricks is expensive to 

the rural dweller, the cost of improved houses in stone 

foundation, rammed earth and owner-produced brick (burnt and 

sun-dr ied) walls, wi th lime mortar plaster ing is af fordable. 

From the foregoing discussions, most of the technologies 

descr ibed could resul t in cheaper and affordable improved 

rural housing in Ghana. This is more so when compared to 

the so-called "low cost" and conventional housing programmes 

undertaken in rural Ghana. Any rural housing improvement 

proj ect in Ghana can only be successful if i t invol ves the' 

rural population. This involvement should include the 

production of substitute building materials in the rural 

areas, as has been outlioed in this thesis. 

6.4 The Role of Small-scale Building Materials Industries 

page 131-

~ -



Rural housing improvement in Ghana cannot proceed a10ng 

the same pattern as in the urban centres. A complete 

transfer of modern and conventional building materials and 

construction methods, from the urban to the rural areas will 

not happen overnight, or even in the immediate future. At • 

present income levels, it is simply impossible to e,xpect that t' 

modern durable houses can replace present rural ones soon. 

What is needed are more durable btlilding materials, and 

methods to improve rural housing. This blend is what small­
\ 

sc'ale building materials industries seek to achieve. 

Small-scale industries producing build,ing mater ials have 

had a role in ru~al housïng improvement projects in sorne 

developing countries. To quote Rybczynski, "China has shown 

how~small-scale industries can play an important role in 
r 

rural development and how their aggregate effect on national 

growth is not inconsiderable" (2). tn India, lime 

production on small-scale in intermittent kilns of the 

'country' type have been a steady source of the cementing 

material for several decades (3). 

Small-scale production of building materials has severa1 

advantages. It allows the active involvement of the rural 

population. It is logical beeause aIl the necessary inputs 

are loeally available. The building materials 2an also be 
~- --î 

produced at the rural dwellers' own pace. In rural Ghana 

where most people are owner-builders, this is very 

eonvenient. 

The priees of the materials to be produced fram these 

cottage industries would not be as expensive as factory-made 
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products: Transportation costs which presently contribute 

significantly to the overàll buiding costs would be reduced 

considerably. Together with a locally-available skilled 

labour force from the vocational training programmes outlined 

in this thesis, small-scale production of building materials 

could be a big step towards improved rural housing. Another 

side effect "of this development will be that the urban 

immigration and consequent pressure to produce housing in the 

ci ties would be reduced. If a man remains on his own land, 

his house is his own responsibility: if he migrates to the 

city, the hard pressed municipal and central government 

• administrations face the problem of doing something about his 

housing requirement. 
,:" '",-

The approach being discussed here for imprfVing~ral 

housing in Ghana is one which seeks to incorporate relevant 

modern construction technology in traditional building 
o 

practices. This is not a case against modernization. 

Rather, the use of rural small-scale industries is a viable 

long-term solution to the housing needs of rural Ghana. It 

is a solution which takes into consideration the health of 

the Ghanaian economy. It is also based on the maximum 

utilization of locally available materials. Rur al small-

scale methods of producing building materials and 

construction of houses have been proposed after an 

investigation of how affordable improved techniques can be 

used to process local materials into more durable building 

materials. 

Small-scale technology measures, largely through cottage 
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industries have been successfully used to produce affordable 

and:" durable building materials. Sorne successes in this 

respect have 5een achieved in certain developing countries: 

village lime production in India, cooperative housing scheme 

using soil-cement blocks at Tema in Ghana, and the Gourna 

village housing project in Egypt (4). The use of soil-

cement blocks to reduce final building costs in Tanzania has 
\J. 

also been noted. 

The enormous housing problems 'resulting from present 

traditional construction practices need tQ be addressed now. 

Ru~al dwellers have provided themselves with whatever housing 

facilities they have. They need to be encouraged and helped 

te improve their hou5ing situation. This i5 what the 

measures discussed in this thesis, and utilizing small-scale 

technology methods, seek to do. 
~ 

"Finally but probably most importantly, rural 'small 

industries are part of an overall strategy for narrowing the 

gap between the city and the countryside, an endemic problem 

of most less developed countries· (5). 
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