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ABSTRACT:

The recognition of success criteria for effectiveslgn and construction management purposes
has been a topical issue in the housing construntiondustry for quite a while now. Yet, little is
still known of the success indicators for SelfBuildouses, although these constitute the domi-
nant mode of housing supply in many developing ctigs such as Ghana. To this effect, struc-
tured questionnaires were used to elicit from homaeers in two Ghanaian cities the importance
they attach to a number of variables as determiramf success for Selfbuild houses, and the
data analyzed using scale ranking and one-samptedt. The analyses revealed that; adequate
ventilation for thermal comfort (ranked no. 1), héth and safety in the home (ranked no.2),
quality of materials (ranked no. 3), quality of wikmanship (ranked no. 4) and adequate daylight
into rooms ranked (no. 5) are the main determinamtsuccess in Selfbuild houses. The criteria
cost and time received the lowest rankings of"1@nd 11" respectively suggesting that while
these traditional measures could be very importantthe long term they are not issues that Self-
build homeowners might be particularly concernedali. The findings especially those relating
to ventilation, health and safety in the home, gitglof materials and adequate daylight are criti-
cal for dissemination to all construction professials/practitioners regarding design decisions
and choice of construction materials for Selfbuilibuses in a tropical country like Ghana.
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INTRODUCTION share of housing development in many devel-
The last decade or more has witnessed increagping countries such as Ghana. Indeed in
ing research towards understanding the overabhana, formal housing provision is largely of
success model in housing projects in developwo forms: The first is large scale houses built
ing countries (Katilla, 1993; Ukoha and Beam-by commercial speculative residential building
ish, 1997; Al-Momani, 2000; Arumala and companies such as those belonging to the
Copeland, 2005; Ahadziet al, 2008). How- Ghana Real Estate Developers Association
ever, many of these studies have focussed GREDA). The second is house building fi-
mass house building projects ignoring Selfbuilchanced by individual owner-occupiers (herein
houses which arguably account for the largegeferred to as “Selfbuild”) often constructed by
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contracting small and/or labour only contracschemes. Nevertheless, it has since been the
tors. housing realization culture in Ghana and it cur-
rently accounts for about 90% of the housing
Contextually, the term Selfbuild was originally stocks, and could be contributing about US$
used to describe a group of hippies in the UK00 million annually to the economy (World
who came together to build their own house8ank, 2010). To this effect, empirical examina-
(Brinkley, 1997). The emphasis was on buildtion of the determinants of success from the
ing cheap, simple and environmentally soungberspective of homeowners would no doubt be
houses. However, later, the meaning changeah invaluable tool towards providing building
and was used to describe community venturefeatures and practices that homeowners/
where those who were financially challengedstakeholders in future Selfbuild housing pro-
but wanted to own houses would contacgrammes would ultimately be inured to.
“community Selfbuild agencies” for assistance
in building. In the ensuing years, the meanindnterestingly, the notion of project success re-
of the terminology again changed and is nownains an enigma with researchers still search-
used to describe people who want to be ining for agreement on concept and definitions
volved in “do-it yourself” (i.e. people being (Pinto and Slevin, 1989; Baccarini, 1999;
involved in the physical construction of their Cooke-Davies, 2002; Belout and Gauvreau,
housing projects). This latest tradition of “do-it-2004). On this merit, the literature identifies
yourself” has largely remained so in the UK totwo distinct perspectives; project management
date. success and product success. Project manage-
ment success focuses largely on the iron trian-
Although the original meaning of the term Self-gle of cost, time, and quality including the pro-
build has not changed much in the Ghanaiaject management process while product success
context, there appears to be some variation olleals with the effects of the final product. That
viously reflecting the culture of house buildingis, satisfaction of users during occupation
in Ghana. Just like the UK, people resort tdWateridge, 1998; Torbica and Stroh, 2001).
Selfbuild in Ghana because they think it carBignificantly, the emerging consensus in con-
help them build cheaper houses which theyemporary times is that, the definition of suc-
cannot otherwise obtain from the emergingcess has shifted from using the so-called iron
speculative housing market. However, unlikeriangle as the foundation to treating them as
the UK experience, people who resort to Selfmeasures amongst broader sets of criteria
build in Ghana do not necessarily involve(Torbica and Stroh, 2001).
themselves in do-it-yourself, but engage the
services of designers and contractors (typicallWithin this context, some studies have revealed
labour-only-contractors) to design and underthat success in house building could be influ-
take the physical construction on their behalfenced by users characteristics, dwelling unit
Thus, in Ghana, Selfbuild houses refer to theharacteristics, management and environmental
gradual piece- meal acquisition of housing inand location factors (Awotona, 1991; Vrbka
puts such as plots of lands, sand, various buildznd Combs, 1991 cited in Ukoha and Beamish,
ing materials in the housing construction proc1997). The facilities and services available
ess in tandem with the owners’ resources flovhave also been identified as vital determinants
and executed through the engagement of prgMorris and Winter 1978 cited in Ukoha and
fessional builders and artisans. Typically suctBeamish, 1997). On this note, Ukoha and
Selfbuild houses could take between 5-10 yeafBeamish (1997) proposed the following single-
to complete (Ahadzie and Amoa-Mensahjtem measures; structure types, building fea-
2010). This housing provision model does notures, housing conditions, neighbourhood facili-
promote the development of mass housingies and public housing management on a study
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they undertook relating to resident satisfactiorto establish their relevance or otherwise in the
on public housing in Nigeria. Al-Momani Ghanaian context. This preliminary interview
(2000) has also argued that, in evaluating theonfirmed the relevance of constructs used in
success of housing projects, homeowners aprevious studies. However, there were also
tached considerable importance to the totadmerging areas of relevance that led to the de-
housing environment focussing on characterisvelopment of the conceptual framework in Fig.
tics such as capital investment, infrastructurd.

requirement, land that the house occupies, qual-

ity of the house itself, neighbourhood and enviBased on the concepts that emerged from the
ronment required. Torbica and Stroh (2001)nterview the variable “quality” was further
also simplified the housing satisfaction modepperationalised as quality of material and qual-
on three main constructs namely design, qualitify of workmanship. The variable level of tech-

and service. nical supervision was also principally linked to
ensuring quality standards. The traditional
METHODOLOGY measures of time, cost and quality are generally

Drawing on the established indicators in thgeferred to as short-term criteria, as their rele-
literature especially in the context of developvance tends to wane after the project is put to
ing countries, an exploratory study involvinguse (Baccarini, 1997). Here, the level of super-
unstructured interviews was first undertakenvision and workmanship were placed in the
This interview involved talking to 10 home- category of short-term criteria, while quality of

owners on how they define a successful Selfmaterials was considered more of a long term
build housing project and what experiencesriterion (see Fig 1). In this respect, the conten-
they can bring to bear on improving design andion is that, the effect of poor quality of materi-

construction practices. The thematic issue8ls is more likely to almost always be a con-
emerging from the interview were comparedstant reminder to users or occupant of the af-
with the constructs identified from the literaturefected property.

Project management success:

Cost of the project, Duration of the pro- Short-term

ject, Level of technical supervision, Qual——, criteria
ity of workmanship Time, cost
and quality

Success

v
Product success:
Security in the building, Environmental
impact of building, Appearance, Health
and Safety in the building, Quality of ma
terials, Adequate daylight into the build-
ing, Ventilation for thermatomfort

Long-
term
criteria

Fig. 1: Conceptual framework

Journal of Science and Technology © KNUST Decemi2ér11



89 Ahadzie and Badu

In Fig. 1, project management success is dd-kert scale of 5= very important, 4= important,
fined by the elements of the so called tradi3= average, 2= not very important, 1= not im-
tional measures including level of technicalportant. The completed questionnaires received
supervision. Alternatively, product success isvere 30 and 24 from Kumasi and Accra respec-
defined by the so-called soft measures and algively representing a favourable response rate
potential determinants such as adequate dagf approximately 50%. Admittedly, the quality
light into rooms and ventilation, thermal com-of results with Likert scales depends largely on
fort and health and safety in the building. It isthe range of attributes given to the scale and
noted that, while health and safety have previelarity with which respondents interpret it. In
ously been identified in the success criterighis instance, the levels provided also reflected
model in the literature, in this instance, theconventional practices in many studies of simi-
meaning relates more to health and safety prdar nature. Given that, the study targeted true
vided by the used structure as against healthwners of the houses, this should have gener-
and safety during the construction process. It iated sufficient confidence that the targeted re-
the combination of these short-term and longpondents had the experience and knowledge to
term criteria (Fig. 1) that formed the basis forinterpret the levels clearly.
designing the survey instrument for this study
in the Ghanaian context. RESULTSAND DISCUSSIONS

Examination of the completed questionnaires
Given the lack of comprehensive records ometurned revealed that about 80% of the respon-
registration and layout of house types in Ghanalents have been living in their houses for more
it was difficult to draw from a structured list of than 10 years, 10% for at least five years while
homeowners from whom the relevant datahe remaining 10% have only been living in
would be elicited. In the same vain, it was diftheir houses for three years. Mean ranking
ficult to establish a fair idea of the population(using one-sample statistics) was first under-
involved. Subsequently, it was decided to dravtaken to establish the consensus reached by the
the sample using purposive sampling techniqueespondents (Table 1). The small standard error
For this purpose, the questionnaires were disuggests that most sample means were similar
tributed to people whom the researcher beto the population mean and so the sample was
lieved were true owners of the property andikely to be a reflection of the population
therefore were reasonably capable of providingField, 2005). The results show that, adequate
the appropriate responses. Renters or tenantentilation for thermal comfort emerged as the
were not considered because it was felt thahost important criterion (ranked number 1 with
they might not feel comfortable providing an-a mean of 4.85185) followed by health and
swers on a property they do not have the righdafety in the building (ranked number 2 with a
of ownership. The respondents targeted wermean of 4.8333). Quality of workmanship was
mainly those living in single family- single ranked & with a mean of 4.7963, quality of
storey houses constructed of sand and cememiaterials was ranked"4with a mean of 4.7778
blocks (sandcrete). Drawing on recent survewhile adequate daylight into rooms was ranked
research undertaken in Ghana (Danso, 2005" with a mean of 4.7407. The cost of building
Ahadzie, 2007), 100 questionnaires were corand time of completion traditionally considered
sidered reasonable for this study, and subses the foundation of performance measures
quently 50 questionnaires each administered temerged 19 and 11" respectively.
homeowners in Accra and Kumasi, the two
biggest cities in Ghana. The questionnaire confone sample t-test was also undertaken to deter-
prised 11 variables as already identified in thénine whether the population considered a spe-
conceptual framework (Fig 1). The respondentsific criterion to be important or otherwise.
were asked to rank the variables on a five pointable 2 provides a summary of the results. For
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Table 1: Mean ranking using one sample statistics

N Mean Std. Deviation ~ Rankings Std. Error of
mean

Cost of building 54 4.1481 1.12279 10 .15279
Time of completion 54 4.0000 1.18162 11 .16080
Environmental impact of 54 4.3889 .87775 8 .11945
the building
Appearance of the building 54 4.2407 77545 9 5805
Quality of materials 54 47778 .63444 4 .08634
Quality Workmanship 54 4.7963 .40653 3 .05532
Level of Technical supervision 54 4.4444 .60397 7 08219
Adequate Daylight into rooms 54 4.7407 .64968 5 08841
Adequate ventilation for 54 4.8519 40782 1 .05550
thermal comfort
Health and safety in the building 54 4.8333 42337 2 .05761
Security consideration in building 54 47222 .5290 6 .07199

each criterion, the null hypothesis was that ifjuate ventilation is no doubt required to help
was unimportant (Ho: U = Uo) and the alter-provide reasonable thermal comfort in the
nate hypothesis was that it was importanhome. The topmost ranking of ventilation as the
(Ha:U > Uo) where Uo is the population meamumber one important criterion in this study is
(Uo was fixed at the conventional test value othus very noteworthy because of its strong cor-
3.5 at 95% confidence level. Thus, based on thelation to enjoying thermal comfort and health
five-point Likert scale, a success criterion wasnd safety in the homes. As noted by Jackson
deemed to be critical or important if it had a(2003), and also re-echoed quite recently by
mean value of 3.5 or more. These findings aKoranteng and Abaitey (2010); indoor quality,
demonstrated by the p-values (one-tailed, U lumidity, indoor temperatures are amongst the
Uo) indicate that the man values for all themany key factors influencing residential health
variables were statistically significant. generally. The Ghana Institution of Architects
(GIA) has also only recently brought to focus
Project success is an illusory concept, yet untéoncerns of inadequate ventilation in contem-
stakeholders agree on determinants, attempts g@rary Ghanaian buildings, advising architects
accurately monitor and anticipate project outto look at this issue seriously towards engen-
comes will be severely restricted (Pinto andjering energy conservation (Daily Graphic, 12
Slevin, 1987). From the perspective of home©Qctober 2010, pg 32). An observation by Tung
owners, the findings of this study do presengt al (2005) that the provision of adequate ven-
some interesting concerns that are potentialljllation is an effective means to reduce radon
linked to the design and management of theoncentration indoors is also relevant in this
construction of Selfbuild houses in Ghana. |n-respect_ Thus, designers have an obligation to
deed, in a tropical country such as Ghana whekgnsure adequate ventilation in the homes as this
daytime temperature can peak to as high as 3bes not only border on providing thermal
degrees Celsius for most part of the day, adeomfort but also on the health and safety of
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occupants. Within this context, Koranteng andhealth and safety in the building was rank&d 2
Abaitey (2009) also suggests that, other desigjust after ventilation. The reality is that many
parameters such as configuration of spacebgalth problems could directly or indirectly be
functions, shading and passive design methodslated to buildings and this could arise from
must be promoted for an environmentallythe construction materials that were used, the
sound tropical architecture for residential build-equipment installed and the size or design of
ings in Ghana (see also Koranteng and Abaiteyhe dwellings. Bonnefoy (2007) also notes that,
2010). epidemiological findings suggest strong asso-
ciations between housing conditions and health
Traditionally many of the studies addressingffects. Concomitantly, Bonnefoy (2007) fur-
project success have looked at health and safefiyer observes that, to date there is no commonly
from the perspective of project managemenigreed definition of *healthy housing', and there
practice and contractor development especiallyire still major gaps in the knowledge on how
at the site level. Health and safety in the hom@ousing conditions may affect health. Within
itself has not been subjected to rigorous studiggis context, there is also presently no known
even though the housing environment has longmpirically robust study establishing the rela-
been acknowledged as one of the main settinginship between health and housing standards
of human health (Jackson, 2003). In this studyin Ghana. Hopefully, this finding from the per-

Table 2. One-Sample T-Test

Test Value=3.5 95% Confidence
Interval of the Difference
t df Sig. (1-tailed) Mean L ower Upper
Difference
Cost of building 4.242 53 0.000 .64815 3417 9546
Time of completion 3.109 53 0.0015 .50000 1775 .8225
Environmental impact of 7.442 53 0.000 .88889 .6493 1.1285
the building
Appearance of the building 7.020 53 0.000 .74074 .5291 .9524
Quality of materials 14.800 53 0.000 1.27778 16104 1.4509
Quality Workmanship 23.432 53 0.000 1.29630 13185 1.4073
Level of Technical supervi-11.491 53 0.000 .94444 7796 1.1093
sion
Adequate Daylightinto  14.034 53 0.000 1.24074 1.0634 1.4181
rooms
Adequate ventilation for  24.359 53 0.000 1.24074 1.2405 1.4632
thermal comfort
Health and safety in the  23.143 53 0.000 1.33333 1.2178 1.4489
building
Security consideration in  16.977 53 0.000 1.22222 1.0778 1.3666
building
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spective of homeowners should help refocugssue of quality is to be addressed holistically in
Ghanaian researchers’ interest towards initiatShana, the training regime of artisans should be
ing studies to understand the situation better sexamined with a view to introducing appropri-
that a comprehensive approach could be buititely designed skills and certifications pro-
towards providing healthy housing. grammes towards improving their vocational

ethics.
The significance of quality improvement in

housing construction is an issue that has bedbdaylight is widely accepted to have a positive
addressed in a plethora of literature (Toolepsychological effect on human beings. Daylight
1998; Kazaz and Birgonul, 2005, Liu, 2003).is also no doubt a very important issue for a
Indeed conclusions drawn on most studiesropical country like Ghana, especially given
around the world including Ghana recognisedhe huge energy challenges confronting the
the importance that clients and many stakecountry. From Table 1, adequate daylight into
holders attached to the issues of quality (Alrooms was ranked™ This finding provide
Momani, 2001; Kazaz, 2005 and Birgonul,impetus for recent interest in studies towards
2005; Ahadzie et al, 2008). In this study, homeimproving energy performance in residential
owners ranked quality of workmanship as theéouildings in Ghana (Abanyie, 2008; Koranteng
3“ most important criteria behind ventilationand Abaitey, 2009; 2010a and b). Truly, in
and health and safety in the building, whileGhana, energy supply has not been able to meet
quality of materials followed closely af'¢osi- housing demand and load shedding exercises
tion. This suggests that the homeowners whbave often been used as a way of meeting de-
responded were not oblivious of the correlatioomand (e.g. the 2006 load shedding exercises
between workmanship and quality of the endvhich run until 2007). Anecdotes also exist as
product. Contextually, the quality and conditionto why in a tropical country like Ghana, some
of materials also play a decisive role in theesidents often have to put on lights even dur-
health status of residents (Bonnefoy, 2007)ing the day time in their rooms. It is therefore
The reality is that, no two identical houses wereefreshing that at least in the study area, re-
the same in quality because of variations irsearch into improving energy performance is
construction process, skills and attitudes ofradually gaining grounds (Koraenteng and
tradesmen and whether specified materialdbaitey, 2009). This study should reinforce
were correctly delivered and installed (Toolejnterest in promoting research into how effi-
2001). Furthermore, in Ghana, most Selfbuilctient utilization of daylight can be integrated
construction are executed and managed by laato the current study programmes.
bour-only contractors, whose training and back-
ground are not clearly and/or professionallyin this study, security consideration in the
established, because of the lack of a wellbuilding was ranked'® This suggests that se-
established and monitored apprenticeship presurity perhaps is not much of a priority as far as
gramme. Indeed, the World Bank (2010) rethe targeted respondents are concerned. Indeed,
ports that although the artisans could generallfzverett (2007), has argued that the priority
be described as hardworking, about 90% ofiven security situations is normally dictated by
them do acquire their training through the inthe precise function and location of a specific
formal apprenticeship of learning from mastebuilding. Given that different locations might
gangmen who are often also limited in capacitycome with different security concerns, it is pos-
sible that the location of the buildings might
This limitation often affects the capacity of thehave influenced how the respondents felt. Thus,
artisans towards adhering to good code of prathe issue of security would need further studies
tice and specifications to ensure high qualityand clarification before one can attempt to draw
standards (World Bank, 2010). Thus, if theany plausible firm conclusion.
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The importance of appropriate supervision oficularly cost and time, albeit important often
site operatives cannot also be discounted. Thizave short-term effect in the determinants of
is because the level of technical supervisiomontemporary success dimensions (Bacarrini,
provided affects both the quality of workman-1999: Torbica and Stroh, 2001). The Ghanaian
ship as well as the quality of the end productcontext appears to add impetus to this consen-
However, in this context the homeownerssus as cost of building and time of completion
ranked level of supervision as th8 ffost im- were ranked 10 and 11 respectively. As
portant criterion. noted by Brinkley (1997), Selfbuilders are not
often in any hurry to build and thus completion
Environmental impact of construction activitiestime might mean very little to the individual
(although ranked "8in this study) is also no house owners except in rare cases where the
longer a concept but has now become a worldndividual faces ejection from present residence
wide challenge facing the construction industryor wants to move into his own property within
Morrel et al (2000) also cautions that as thea specific time period. Similarly, because many
demand for housing increases, widespread uselfbuild homeowners build through the incre-
of high energy materials such as aluminiummental building process which can take several
cement, concrete and steel must comply witljears, it is possible that by the time the project
directives aimed at protecting the environmenis completed they are not very much in touch
in areas such as the emission of carbon dioxidgyith how much money has really gone into the
reduction of quarries, obligation to I’ehab”itateproject let alone to focus on establishing a firm
quarries and the protection of materials fromdea of completion cost.
river beds. The irony is that, while the need to
preserve the environment is increasingly betMPLICATIONSOF THE FINDINGS
coming important, developing countries in par-According to Ukoha and Beamish (1997), sim-
ticular are not well positioned to face theseply providing houses do not measure the suc-
challenges. Furthermore, education and trainingess of housing programmes. The suitability of
on environmental science, technology and manhe living environment to the needs of residents
agement is still evolving and leaves much to b essential for judging successful houses. It is
desired (Ayarkwat al, 2010). also clear that resident satisfaction is not abso-
) _ - lute, and housing conditions are not static
Al-Momani (2000) identified appearance askoha and Beamish, 1997). That is the more
one of the potential key factors that must rereason why criteria for project success must be
ceive consideration in house design. In thigontinuously established and continuously up-
study, appearance of the building with regardgated from all possible perspectives. This study
to design and aesthetics was rankét Bhis  has brought to the fore some useful success
could be described as surprising because Qfimensions in Selfbuild houses in Ghana which
face value one would expect the physical ateannot be ignored if the housing sector is to
traction of the building to be probably the mos{york towards satisfying potential homeowners
easily identifiable parameter one can identifyi, the future. The most striking findings are
with. A plausible conclusion is that, while ap-those relating to ventilation, health and safety
pearance indeed might matter in house-desigang daylight, ranked amongst the top five deter-
homeowners are perhaps often more particulghinants of success in Selfouild houses in the
about how the appearance will also translatgyo major Ghanaian cities. It is also striking to
into achieving a good functional building andppserve that the first five criteria that emerged
not mere aesthetics. namely; ventilation, health and safety in the
home, quality of materials, quality of workman-
ip and daylight all appears related to ensuring
healthy home. This suggests some sort of

Many researchers have in recent times argu
that the traditional measures of success, pag-
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consistency in the rankings which should proThe findings have implications for designers

vide confidence in the data collected. Giverand construction practitioners towards meeting

that Selfbuild houses in Ghana are significantlghe aspirations of homeowners and/or potential

dominant in the two cities used for the study, ihomeowners in future Selfbuild houses in

would not be far-fetched for one to suggest thaGhana. It is also advocated that with limited

these findings are a reflection of how homeknowledge on the effect of these variables on

owners feel across the country. homeowners in Ghana, further studies are re-
quired to help provide a better understanding of

Form these findings, three main implicationsthe impact of these emerging variables in the

arise: 1) while the study was addressed frorhome environment.

the perspective of success dimensions, an im-

portant platform has been created to justiy AKNOWLEDGEMENT
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