Journal of Science and Technology, Vol. 32, No.Z&(2), pp24-37 24
© 2012 Kwame Nkrumah University of Science and Teology (KNUST)
http://dx.doi.org/10.4314/just.v32i3.4

RESEARCH PAPER
BUILDING MATERIAL PREFERENCES IN WARM-HUMID
AND HOT-DRY CLIMATES IN GHANA

R. A. Oppong'and E. Badi/f
School of Architecture, University of Liverpool, ideyside, Liverpool, L69 7ZN, UK
?Department of Building Technology, College of Aretiiure and Planning, KNUST, Kumasi,
Ghana

ABSTRACT

This paper explores building materials preferenciesthe warm-humid and hot-dry climates in
Ghana. Using a combination of closed and open-endpgestionnaires, a total of 1281 partici-
pants (473 adults and 808 youth) were recruited@hana in a two-month survey in Kumasi and
Tamale representing the warm-humid and hot-dry chites respectively. Sampling was pur-
posive. The sample elements were chosen becausetyipically represented the communities of
our case studies. Through hypothesis testing, treaBon Chi-square results indicate a signifi-
cant positive association between aesthetics andiystareas °=155.65; df =4; N =1278; p <
0.05) with an asymptotic significance level of @M®(p = 0. 0005). The findings indicate aesthet-
ics generally appear to be major considerationstaed of climatic considerations in the choice
of building materials in Kumasi and Tamale. This par concludes that, the preference for
building materials in Ghana points to neglect oficlatic considerations due to aesthetics influ-
ences and apparent lack of enforcement of buildingles and regulations. This paper recom-
mends a review of the National Building Regulatioih®gislative Instruments 1630 to reflect
current trends in architecture and building develogents.

Keywords: Aesthetics, Building materials, Preference, Tropaenates, Ghana

INTRODUCTION use patterns and an adaptation to these change
This paper brings to the fore that combinationpatterns. Closely associated with this is a grad-
of factors appear to have impacted buildingual process of adjustment and in some circum-
materials preferences and architectural pracstances, change in manifested preference of
tices in Ghana. For example, as a direct resuituilding materials and architectural practices.
of urbanization and its associated wealthThe process of adaptation to these change pat-
creation in large Ghanaian cities as well as erterns brings in its wake, changes in architec-
hanced macroeconomic conditions, there isural taste including the following: more inten-
more pressure on urban land for various usesive and better utilization of land and enhanced
over the entire cityscape of Kumasi and Taconfiguration of spaces; introduction of new,
male. A direct result of this is the changing landand hitherto lesser known building materials;
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modification and, or, refurbishment of existingproblems such as haphazard urban growth, in-
buildings to attract high yielding rental values;congruous land uses and architectural/building
a gradual change in the style and pattern giractices, environmental pollution, as well as
building roofs, facades etc; an appreciation andlums have become part and parcel of Ghanaian
experimentation with wider range of colours;towns and cities.
and an introduction and appreciation of the
need for more exotic plants for landscaping oifrollowing the forgoing, the next (second) sec-
building sites. tion discusses the general overview of architec-
tural practices and recommendations of the
In order to better appreciate and understandiarm-humid climate and hot-dry climates in
architectural happenings in Ghana, sight musghana; building materials and housing as well
not be lost of the contextual circumstancess building regulation reviews are also pre-
within the overall macro-economic conditionssented. The methodological description and
and the enhanced economic circumstances bappraisal as the third section set this paper’s
sides the prevailing building material and archihypotheses for testing and discussions. The
tectural practices as well as the on-going prodourth section presents findings and discus-
ess of urbanisation in the world (Burdett andsions. Ultimately, conclusions are drawn to
Kanai, 2006; Commission for Africa, 2005). guide architectural and building development
Furthermore, the contextual circumstances ipolicy direction in Ghana and sub-Saharan Af-
most Ghanaian cities, particularly the large andica in general in the fifth section.
fast growing ones such as Kumasi and Tamale,
must not be overlooked. Ghana is now rapidy ARCHITECTURAL PRACTICES AND
urbanising as in many African countries. ManyRECOMMENDATIONS FOR WARM-
writers have explored the process of urbanissHUMID AND HOT-DRY CLIMATES IN
tion in Ghana (Asiama, 2006; Ghana StatisticaGHANA
Services, 2005; and Obeng-Odoom, 2010). The
conclusions of most studies on urbanisatiotGeneral Overview
have been its effects of harsh impacts on th€he most prominent features of the hot-dry
built environments, health of individuals, andclimates are very hot, dry air and dry ground.
more specifically, the vulnerable populace inDay-time temperatures normally range between
Ghana (Luginaatet al, 2010). Notably, the 27 and 48C (Koenigsbergeet al, 1974). Hu-
arguments for urbanisation are varied and commidity is continuously moderate to low. Out-
plex. The development-side theory emphasisedoor conditions are so hostile in the hot-dry
the need to recognise the potentials of urbanisatimate, that building interiors and exteriors are
tion. It is argued that urbanisation is not necesprotected from solar radiation and the hot,
sarily a bad thing (Martinez-Zarzoso, 2008dusty winds. Walls and roofs are constructed
Otiso and Owusu, 2008). with heavy materials with large thermal capac-
ity to absorb much of the heat entering through
The other side of urbanisation emphasises thfe outer surface of the wall during the day
conflict between land as a resource for produgKoenigsbergeret al, 1974). On the other
tion and as a set of amenities to be consumdthnd, the warm-humid climate is characterised
(Jenkinset al, 2007). It is estimated that overby hot, sweaty and sticky conditions as well as
half the area of the African tropical rain forestscontinual presence of dampness. Air tempera-
have been converted into other land usewres remain moderately high, between 21 and
(Richards, 1990) with negative consequent ef32°C, with little variation between day and
fects showing largely in adverse economic andight (Koenigsbergeret al, 1974). Kumasi
physical conditions. Ghana appears to have logivarm-humid) is warmer than it was two dec-
control of its urban development. As a resultades ago due to decreasing humidity (Adarkwa
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and Poku-Boansi, 2011). the metallic roofs, for example, zinc and alu-
minium have the advantage of less mainte-
The most common materials used for buildinghance. The choice and use of buildings materi-
walls in the warm-humid regions are stonesals are very important in the warm-humid and
and earth-based bricks. Sand-cement blocks ahet-dry-climates of Ghana since architectural
extensively used in the warm-humid regions irstyle apparently reflects owners’ personal taste
Ghana because they appeared fairly cheap aadd financial status (Drucker-Brown, 2001).
satisfactory to use as building material. Tradi-
tionally, earth-walled courtyard houses are typiHousing stockand building materials
cal with broad overhanging eaves to shade thEhe distribution of population and housing
exterior walls. Pitched roofs covered with vari-stock is not uniform across the country but it is
ous corrugated metallic sheets are common igenerally observed that more houses are built in
the warm-humid climates in Ghana. urban areas than in other towns and villages in
Ghana (Aryeeteyet al, 2010). Though, there
A bird’s eye view of inhabited part of the warmexists housing deficits (Baideat al, 2011),
-humid and hot-dry climatic regions of Ghanaurban and rural housing stock saw increases
presents distinctions and similarities to soméetween 1984 and 2000. It is claimed that the
extent. For instance, the hot-dry climatic recombined effect is that the increase in stock of
gions present a series of traditional circular antiouses (77.5%) was generally higher than the
thatch-roofed houses built in variations of comincrease in population (53.9%) and households
mon pattern of houses/compounds and th@9.2%), which imply improvement in housing
warm-humid regions present rectangular andevelopment (Ghana Statistical Services,
metallic-roofed houses in grid-iron pattern. The2005). In 2000, the average number of house-
houses/family compounds commonly found inholds per house in Greater Accra (5.8) and
the hot-dry climatic regions are usually built ofAshanti (4.1) was higher than the national aver-
mud and decorated using local building materiage (3.6), implying some degree of over-
als. The walls of compounds are smoothenedrowding in these regions (Ghana Statistical
using stones and polished with varnish mad8&ervices, 2005). Housing stock in cities such as
from seed case of dawa-dawa tree to make thieamale grew by less than 5% and 8.6% in Ku-
mud walls water resistant and also to reflect amasi. The housing stock manifested lesser
large part of the incident solar radiation. Tradiknown and used building materials such as
tionally timber windows and door entrances argjlass. Owusu and Tamakloe (1992) reported
small in size and few in number. Windows arghe use of plain sheet glass louvre blades in
placed high on the walls to prevent admissiometal carriers in windows in low income urban
of heat and dust into building interiors; how-housing in Kumasi.
ever, windows in the warm-humid are large and
fully openable. Fixed windows are not climati-There are three major types of dwellings in
cally preferable in the warm-humid climatesGhana: separate/detached (25.3%), semide-
(Koenigsbergeet al, 1974). tached (15.3%) and rooms in compound houses
(44.5%) (Ghana Statistical Services, 2005).
Although, there is some use of mud-brick ofThere is a higher proportion of compound
sand-cement blocks as it predominates in thieouses in urban areas (51.6%) compared to
warm-humid regions, the circular compoundsural areas (38.4%) while there is a higher pro-
in the hot-dry climates are giving way to rec-portion of separate/detached houses in rural
tangular building forms. It is not uncommon,areas (33.2%) compared with urban area
nowadays, to find thatched roofs replaced by16.0%) (Ghana Statistical Services, 2005).
metallic roofing sheets. Even though, thatchetllotably, the two main materials for outer wall
roofs provide insulation against heat and coldgonstruction are mud bricks/earth and cement
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/concrete (Tablel). Another material graduallyarea (The Republic of Ghana, 1996). However,
gaining popularity but not captured in theGhana, like many other countries in sub-
Ghana Statistical Services data base is glag&aharan Africa has practical difficulties of en-
(Table 2). Even though glass is an ancienforcing the wide range of restrictive building
building material dating back more than 5,000egulations (Boamalet al, 2012). Ikejiofor
years; glass is believed to be a building materigfl999) argued that little modification to exist-
that originated around 3500-3000 BC in Egyping rigid building regulations and housing
and eastern Mesopotamia (present-day Iragqodes constituting serious barriers to shelter

(Bell, 2006). provision in sub-Saharan Africa, particularly
regarding acceptable local building materials,
Building materials and regulations can provide an alternative that is perhaps more

Ghana is geographically divided into threeappropriate to enhance urban housing. Accord-
main climatic zones: the warm-humid (e.g.ingly, lkejiofor (1999) assertion will be in line
Kumasi), the hot-dry (e.g. Tamale) and thewith United Nations Commission on Human
coastal-hot savannah climatic zones (e.g. AcSettlements (UNCHS)'s Enablement Strategy
cra). The Greater Accra regions constitute théo housing where governments are to assume
Coastal-hot savannah climatic zone (Fig.1)the role of providing housing through the con-
Building materials and construction technologycentration on reforming and managing the le-
generally differ from one climatic zone to an-gal, regulatory and financial policy framework
other in Ghana. (Ogu and Ogbuozobe, 2001). Currently in
Ghana, the Local Government Act, (Act 462),
Regulation 32 (1) of the Legislative Instrumentl993 and the National Building Code, (L.I.
(L.I1.) 1630 stipulates that mud or swish used ir1630), 1996 are the main instruments used for
plastic state to erect an earthen wall or fothe guidance of physical development through-
swish walling (locally known asatakpame) out Ghana.
wattle and daub; pise or earth rammed between
wooden or other formwork to make a wall inFrom a distance, one may be tempted to believe
situ; unburnt earth bricks or blocks (adobe)that there are no rules and regulations that
stabilised earth products, bricks and blocks (oguide physical development activities in Gha-
landcrete); burnt clay products; sandcrete, comaian cities and towns (Boamah al, 2012).
crete, or reinforced concrete; thatched or leaveBuilding construction and the use of building
in roofing or otherwise; timber or bamboo materials appeared to be at odds with climatic
products; asbestos-cement products; metabnsiderations. This paper does not argue that
products; glass and synthetic materials; stonkuilding rules and regulations should be applied
products; lime-based materials; and other ape limit peoples’ taste and preferences of build-
proved building materials may be used in theng materials because when regulations are
construction of buildings so long as they conmade on building materials, it limits peoples’
form to the provisions of the L.I. 1630 (Theaccessibility to explore for innovation but some
Republic of Ghana, 1996). degree of sustainable building should be ad-
hered to as pertains in Singapore where the
Notwithstanding the provisions regardingBuilding Control (Buildable Design) Regula-
building materials under Regulation 32, desigtions, introduced in 2001, require buildings to
nated planning authorities, having regard to thattain minimum buildability scores under the
architectural values and general standard duildable Design Appraisal System (BDAS)
development of any particular area, may rejedtPheng and Chen, 2011).
any application for approval of a building, if it
is viewed the building would detract from theDevelopment controls are not enforced in
general trend of development in a particulaGhana due to ineffective mechanisms (Boamah

Journal of Science and Technology © KNUST DecemBén2



28

(5002 ‘s921IM8S [e2IsITeIS Bueyo) :82IN0S)

Building material preferences...

00T 00T 00T 00T 00T 00T 00T 00T 00T 00T 00T  S[eusrew |[em 1aino ||
Z0 Z0 Z0 Z0 Z1 €0 Z0 ST Z0 T2 80 sisylo
g0 €0 97 S0 €0 v'0 r4 €0 €0 |4 80 Uareyi/jes)| wred
10 10 70 T0 z0 z0 z0 €0 20 €0 g0 Oodurea/sased bupoed
50 0 8z zs e IR ST 60 e 2z 8z S1RIIpUE|/EIR.pUES
€T 1’8 60T §'Gz 6'8Y v'ee 6'2¢ Y. At 9'62 z'ge S19I0U0D fO0Ig JUBWSD
Z1 T 0 zT 92 €T 7T 6T T 9T ST dlig Juing
au0)!
z0 20 Z0 20 €0 20 €0 ¥'0 10 rAl0) Zo S
Z0 Z0 Z0 €0 S0 70 ¥'0 ST €0 €0 G0 SJe|S/19vyS [e1sIN
80 Z'1 T 1€ v'e 6C e1 8'6 € 8y 2 POOM
ceg 118 98 L'€9 z6e 295 1°09 16 195 895 0S PO
%] SleusreN UrR :S|fe
1SOM\ 1seg uIsyuopN ojeyy nueysy  uisiseq BJI0A BIODY [equad  uldisep\ eueyo sleuare Buipjing
Jaddn  Jaddn Buoig Jarealn

suolfay AIp-10H

suolBay piuny-wirepy

(0002) eUBYD UI SBUOZ direwlopoIBal AQ S[elalew uonoNasuod |jem ure T ajgel

Journal of Science and Technology © KNUST DecemBén2



Oppong and Badu

29

(5002 ‘S901M19S [eoNSEIS BURYD) :82IN0S)

00T 00T 00T 00T 00T 00T 00T 00T 00T 00T 00T s|euarey Buyooy |Iv

T 8¢ L0 0 €0 20 A] ¥'0 90 90 S0 sisylo

€0 0 ¢ S0 10 €0 ¢0 [A0) ST ¢0 €0 S0 s9|IL Buyooy

0 0 V¥ €0 L0 Te 80 L0 vy 7'Z 'S v'e 8)aIouodauswLd

70 80 80 L0 6'T T¢ €L €8y T1¢ 91T 6°¢CT S01sa(sy/ale|S

VA% G1€ L'TE T0L 7'Z8 1°¢8 8'6S 9'0v 6°09 909 €09 Slaays

[e1oN parebniioD

9¢ LC L0 60 7T €0 20 L0 €0 8'0 60 PooM

6°0€ 16°L 9v €0 €0 ¢0 ¢0 €0 €0 20 6'T SHoug PNIA/PNIN

70 S0 70 LT Ve 7T 70 ¢0 Ve 18 17¢ ooqureg

19T (4% €09 'G¢¢ 6L 9¢T 1€ L€ L'0T v'ae 98T yea| wred/yorey |

(9%) sreusre urey :Jooy

1S9 1se3 WAYUON  Ojeyy  nhueysy  wislsed  EBIOA ©I02Y [enuad  wBISBM\  eueyo sreuare|\ Buipjing
Jaddn  Jaddn Buo.g J81ealn

suoibal Aip-10H

suolfbiay piuny-wirep

(0002) eueyS ul sSau0z arewiopolfal Ag S[ellalew UoNINIISUOD J0oJ Ure (g 3|qel

Journal of Science and Technology © KNUST DecemBén2



Building material preferences... 30

MAP OF GHANA

HOT-DRY CLIMATIC ZONE

Tamale

WARM-HUMID CLIMATIC ZONE

Kumasi

1 “ “wAccra

- COASTAL-HOT SAVANNAH

Gulf of Guinea

Fig. 1: Map of Ghana showing the three main climati zones

et al.,2012). Development controls are violatedMajority of households in rural areas use earth/
in Ghana and that is largely attributed to colonimud bricks, which appear to have shorter life
alism (Boamahet al, 2012). Available data span due to poor treatment and building con-
generally indicate that northern region whichstruction methods. Cement is increasingly used
has Tamale as its capital has about 83% arid the urban areas and the rural areas to some
11% of building walls in mud and cementconsiderable extent. Corrugated metal sheets
blocks respectively (Table 1). But the situationdominate as roof covering in the urban areas;
is changing especially in Tamale as an urbawhilst, the rural areas have a mixture of inor-
centre; there is a noticeable trend of traditionagjanic (metal) and organic (e.g. thatch) roof
but derelict building on urban prime land beingcoverings (Hangen, 1974; Ghana Statistical
converted into modern buildings of glazedServices, 2005). Three main materials are used
walls, though there are examples of new techin Ghana for roofing houses (Table 2): corru-
nologies to construct modern buildings with thegated metal sheets (60.3%), thatch/palm leaf
state-of-the-art facilities in local materials such(18.6%), and slate/asbestos (12.9%). Socio-
as timber, mud, thatch, straw, bamboo etc. asconomic and cultural conditions seemingly
pertains in some African countries such aglictate the use of these materials. In the north-
Uganda, Zambia and Zimbabwe (Fig. 2 and 3).ern part (Tamale) of the country, thatch/palm
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{ﬁaf a”q(thd are more used for roofing than iBajdenet al (2005) asserted it is regrettable
€ south. that even though Ghana has abundant timber

In Southern Ghana especially Kumasi housg€Sources; their use in the construction of
ho'ds depend more on Corrugated meta' Shee%,“ldlngs IS I|m|ted to W|nd0WS, dOOfS and I‘OOf

supported by timber for roofing (Afrane angmembers. Betwgen 1971 and 1972, the Depart-
Asamoah, (2011). ment of Housing and Planning Research

Fig. 2: Thatch roofs and mud walls of the Tamale Cief's Palace are gradually changing into
metallic roofs and sandcrete walls (Source: Authorf

Fig. 3: A fuel filling station in Livingstone, Zambia roofed with thatch (Source: Authors’)
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(DHPR) of the University of Science and Tech-1983). The questionnaire administration took
nology designed and constructed timber buildplace in offices, schools and religious premises
ings to make timber competitive as concretén order to obtain a large sample for our hy-
and sandcrete blocks (Nartey, 1974). But, elackothesis testing. Sampling techniques in re-
of financial support curtailed the efforts of search were considered (Moses and Knutsen,
DHPR to benefit research, teaching and th2007). A number of sampling was purposive
development of the building industry in Ghanarather than random due to time limitation.
as a whole (Nartey, 1974). There were three levels of approaches to pur-
posively sample/recruit the participants for the
In recent years, some buildings in the majoresearch. By way of stratification, the first level
cities are using metal trusses instead of woodf sampling was through religious orientation ie
for supporting roofing materials. Striking dif- either Christians or Muslims. The second was
ferences exist between the materials used fdrolitical groups from the Metropolitan District
housing construction (wall, floor and roof) in Assemblies and the third group comprised the
the urban and rural areas in Ghana. People fintbuth. The sample included city authorities,
cement a more durable and safe material faicademics, building industry professionals,
constructing floor. The preference for buildingbusinessmen and women, the youth and public/
material used by individuals and institutionscivil servants.
seem to be driven by cost and availability of
building materials. Ghana is a heterogeneous all 808 (65.8%) youth and 438 (34.2%) of
ethnic society with socio-cultural pluralism. adults from Kumasi and Tamale were sampled
Socio-economic circumstances including ruralfespectively. 31% of the adults and 37.2%
urban poverty; formal and informal economiesjyouth) of the respondents came from warm
elitism and urban proletarianism characteriséiumid climatic zone (Kumasi), compared with
architecture and perhaps, the aforesaid featur@g.6% (youth) and 3.1% (adults) from the hot

influence building material preferences. dry climatic zone (Tamale). The age of respon-
dents ranged between 15 and 80 years. The
METHODS sampled elements were chosen because they

Methodological Orientation and Robustness  satisfy our criteria for purposive or judgment
Using a combination of closed and open-endegampling as deliberate choice of particular units
guestionnaire, this paper explored the conne®f the universe on the basis that the sample so
tion between architecture and building materiaselected typically represented the communities
preference in Kumasi and Tamale as case stu@dy our case studies. With inferential statistics
areas in Ghana. The questionnaire administradypothesis testing was performed on the whole
tion was undertaken between 7th June, 2008ample. The data was mainly ordinal and non-
and 18th August 2008. A total of 1281 partici-parametric test qChi-squared) was run to
pants (473 adults and 808 youth) were samplegiake intelligent inferences about the study’s
in Kumasi and Tamale. The intention to use &ypothesis. Assumptions were checked and
large sample in this research was to help deahet after running the’dest for analysis. The
with the probabilities of both Type | and Typechi-square indicated that the data met the con-
Il Errors in hypothesis testing (Waters, 1997)dition of having an expected count of at least 5
Data collection was preceded by orientation ofn each cell (0 cells (.0%) have expected count
a research team on the tools and procedures figiss than 5) with the minimum expected count
data collection in a two-day in house trainingbeing 13.69 (Table 3).

session followed by a day of préesting the

tools to minimise errors in data collection toThe chi-square tests helped to determine
enhance quality control as research experiencegether or not there was a statistically signi-
have shown in developing countries (Wardficant association between variables. In under-
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taking the statistical test to confirm the statisti Notwithstanding the foregoing, the research
cal significance of manifested building materi-found aesthetics (44%) to be the main drive for
als preference through building/house typeshuilding material preference in the warm-
statistical infallibility was acknowledged that humid and hot-dry climates in Ghana, climatic
even a good sample cannot accurately represesiitability (about 34%) came second in fre-
an entire population. Therefore, cognisance afuency even though it is asserted elsewhere
the two types of errors (Table 4) associatethat climate is one of the main considerations
with statistical tests was taken to guide our purinfluencing architecture in the tropics (Le
pose of hypothesis testingariables were ordi- Roux, 2003). Therefore to ascertain the level of
nal and the Symmetric Measures (Table 5) gaveignificance of aesthetics overriding climatic
the same values for Phi and Cramér's That considerations, chi square under hypothesis
presented several statistical choices to makesting was used. The hypothesis considered in
authors chose to use Cramev'$o measure the this paper is stated as follows:

effect size to indicate the strength of associa-

tion between variables. The CrameWNswas Aesthetics (attractiveness/beauty) generally
used because crosstabulations were larger than appear to be a major influencing factor of
2x2. building teardowns and manifested prefer-

ence of glazing/glass buildings/houses in
Research Hypothesis and Testing Ghana.

It is widely acknowledged that architectural
designs in the tropics such as Ghana and Nige- Hq: it appears thafestheticsand study ar-

ria paid attention to climatic conditions during eas (i.e. Tamale and Kumasije inde-
the colonial era (Fry, 2011; Immerwahr, 2007). pendent of manifested building mate-
For example, buildings in the University of rial preference and architectural prac-
Ibadan combine higher blocks along one axis, tices in Ghana (any observed associa-
which captures breezes, with lower buildings tion has occurred by chance).

set at right angles to create courtyards (Le
Roux, 2003). The climate-driven architecture H;: Aestheticandstudy areagTamale and

initiated by British modernist architects like Kumasi) are dependent of manifested
Maxwell Fry, Theo Crosby and Kenneth Scott building material preference and archi-
in West African British colonies became ac- tectural practices in Ghana (any ob-
cepted by Nehru in India and South American served Association has occurred by
political leaders (Le Roux, 2003). Independent chance).

Ghana'’s leadership conformed to some colonial
building programmes especially those thaFINDINGS AND DISCUSSIONS
adapted local conditions and materials. Ghana'§his paper’s Hypothesis based on a Null Hy-
first president, Kwame Nkrumah, for instance pothesis (i) and an Alternate Hypothesis ({H
acknowledged progress in climatic design as discussed under this section. Aesthetics gen-
means of emancipating Ghanaians who reliedrally appear to be a major consideration in the
on electricity to keep buildings cool (Le Roux,choice of building materials in Kumasi and
2003). President Nkrumah encouraged the usBamale as stated earlier on in this paper. Build-
of local building forms and materials and pro-ing materials such as sandcrete and glass were
moted traditional architecture and the use opreferred to mud or earth-based material for
local building materials by building round hutsaesthetic reasons. Amongst others 44% of the
as dormitories for students at the Bagabageespondents indicated aesthetics (attractiveness/
Training College, the Catering Rest House irbeauty) as the main reason for preferring a par-
Tamale and the Bolgatanga Public Library. ticular building material within Kumasi and
Tamale (Table 6).
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Table 3: Chi-Square Tests

Degrees of Asymp. Sig.
Test Value freedom (2-sided)
Pearson Chi-Square 155.646 4 .000
Likelihood Ratio 152.396 4 .000
Linear-by-Linear Association 118.055 1 .000

No. of Valid Cases 1278

a. 0 cells (.0%) have expected count less tham& rifinimum expected count is 13.69.

Table 4: Showing possible outcomes of Type | and Pg Il Errors

Decision Null Hypothesis is

True False
Not reject Correct decision Type T error
Reject Type | error Correct decision

Source: Waters (1997), p.495.

Table 5: Symmetric Measures

Measure Value Approx. Sig.
Nominal by Phi .349 .000
Cramer's V .349 .000
No. of Valid Cases 1278

Table 6: Main reasons for building material preferances and architectural practices in
Tamale and Kumasi

Reason Frequency Percent Valid Percent Cumulative Percent
Valid Cost effectiveness 113 8.8 8.8 8.8
Climate suitability 430 33.6 33.6 42.4
An investment 43 3.4 3.4 45.9
Aesthetics < B0 437 438 87>
Modernity 132 10.3 10.3 100.0
Total 1278 99.8 100.0
Missing System 3 2
Total 1281 100.0
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Anthony Atkinson, a liaison officer in the Brit- preference of building materials among the
ish colonial administration who worked in Westsample population. A respondent in Tamale
Indies, Sudan, South Africa, Australia, Singa<{hot-dry climate) indicated ‘an aesthetic view’
pore and Ghana, found in 1950 that alternativen an open-ended question that “a glass/glazed
building materials including ‘swish’ (earth sta- building is preferred because it is beautiful and
bilised with concrete) was rejected by Ghanaeatchy and will do everything to have a build-
ians though the material was tested by théng in glass, to have glass building means you
Town and Country Planning Board Laboratoryare civilised”. Between the warm-humid and
Accra, and approved by many architects, inhot dry study areas as variables, @mamer’s
cluding Maxwell Fry and Jane Drew (Atkinson,V of 0.35 indicates a typical (medium) associa-
1950). Atkinson’ s finding is still valid today as tion. Cohen (1988) argues that guidelines for
this paper reveals that respondents in the hotescribing effect sizes do not have absolute
dry climate apparently rejected buildings withmeaning; large, medium, and small are only
traditional architecture of thatch, mud and tim—relative to typical findings in the areas of be-
ber. About 30% of respondents in the warmhavioral sciences and education. Cohen sug-
humid climate prefer timber buildings com-gests the use of “larger than” instead of large,
pared to only 1.6% in the hot dry climate. Re-typical” instead of medium, and “smaller than
spondents in the hot dry climate have prefertypical” instead of small. He concludes these
ence for building/house types made of glasdescriptions are field dependent (Cohen, 1988).
and glazing.

CONCLUSION
The Pearson Chi-square results from the hyfhe hypothesis test in this paper revealed aes-
pothesis testing indicated a significant positivehetics as the main drive for building material
association between Aesthetics and study areggeferences in the warm-humid and hot-dry
(x*=155.65;df =4; N =1278;p < 0.05)with an  ¢limates over climatic considerations in Ghana.
asymptotic significance level of 0. 000 € 0.  This paper finds that respondents in the warm
0005) and therefore we reject the Null Hy-humid climate prefer timber buildings com-
pothesis (Table 4). That means aesthetics afyred to those in the hot dry climate on one
more likely than expected under the Null Hy-hand. On the other hand, the respondents in the
pothesis to drive the manifested building matepot dry climate have preference for building/
rial preferences in Ghana. Crosstabulation cellggyse types made of glass and glazing as build-
did produce a pattern with significant resulting materials. And, therefore, this paper argues
because adjusted residuals take the form @hat the criteria which define judgments on
significant association. In total 10.3% of re-pyijlding material preferences and architectural
spondents indicated modernity as the main regractices remain difficult to explain. By infer-
son for building material preferences and archience from the literature review together with
tectural practices in the study areas as againgfe results from the hypothesis testing, this pa-
aesthetics (44%). Perhaps, the reason beir concludes that buildings materials are used
that, today many of the modern materials sucfy the warm-humid and hot-dry climates in
as concrete/cement-based buildings materialshana, disregarding statutory regulations of
have had problems such as “surfaces blackenggichitectural values and general standard of
and decaying” especially in the warm-humiddevelopment of any particular neighbourhood
climate (Le Roux, 2003). since the town planning authorities are not in

position to reject any application for approval
Generally, this paper argues that there is a sigf a building, if it is viewed that the building
nificant association between the indiVidualwou|d detract from the genera| trend of devel-

preferences in warm-humid and hot-dry cli-opment in a particular area. As a matter of ur-
matic zones and aesthetics towards manifest ncy, this paper recommends a thorough re-
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ing Regulation — Legislative Instruments 163ell, V. B. (2006). Materials for Architectural
to help guide building practices in Ghana as Design, Laurence King Publishing Limited,
nations such as Singapore have been doing toLondon, pp.13-17.
enhance sustainable architecture and buildings.
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