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Abstract: The adoption of incremental owner-built techniques in housing construction relies
on the associated lower cost compared to developer-built approaches. The mechanism that
lowers cost is however, not obvious. This study is based on survey data that were collected
using questionnaires which were distributed to 200 respondents in Dar es Salaam, Tanzania
with response rate of 22.5%. The analysis results, based on descriptive statistics and regression
analysis indicate that an incremental house-builder targeting an additional bedroom
incrementally spends 28% lower annual construction cost and each additional square meter
built, is associated with 0.4% lower cost. However, such lower cost comes at a 5%—10% longer
completion time. These observations suggest that spreading costs over fime reduces
construction cost through multiple cost-saving channels opened up by time itself and factor
infensity. The intensity of incremental housing construction favours increasing expenditure on
labour than capital yielding a 5% reduction in annual cost but the greatest cost reduction
benefit of up fo 26% is realised through increasing expenditure on "capital" with fixed
spending on materials during construction.
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INTRODUCTION

In developing countries, the majority of housing units are provided incrementally in
what is called owner-built housing (Malpezzi and Sa-Aadu, 1996; Mumtaz, 1995).
The owner-built incremental housing is adopted partly as a matter of necessity
since households have limited less costly alternatives (Majale, Tipple and French,
2012; Siddiqui, 2005; Drummond, Chongo and Mususa, 2013). This lower cost
argument has been criticised as it contfradicts with the western views on
economies of scale (Arvanitis, 2013; Samaranayake, 2012; Boamah, 2010). This
paper investigates the impact of key aftributes of incremental housing provision in
Dar es Salaam in relation to constfruction cost in order o accord due weights to
either arguments. Based on both descriptive and regression analysis, it has been
observed that owner-builders targeting bigger houses incrementally often end up
with lower annual construction cost but take longer to accomplish their house-
ownership dream. In terms of factor intensity, it is established that the use of
physical and financial capital significantly reduces consfruction cost. This
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observation could be linked to the practices of hiring equipment such as frolleys,
concrete mixer and supporting wood (timber) which are common in incremental
construction.

A part from informing the wider audience of the structure of owner-built
incremental housing cost in Tanzania, this paper argues that preference on such
approaches is not only dependent on cost-spread effect of longer construction
period (affordability and cheap labour) as it is well known in the literature but also
factor intensity where the cost-saving benefits of using factor combinations that
have relatively larger cost share of physical/financial capital far outweigh the cost-
saving advantage of labour cost when both are measured against material cost.
This suggests that the practice of shunning away from the use of commercial
sources of finance and capital equipment which is common among incremental
owner-builders, is only justified under shorter implementation periods. When project
costs are spread over a sufficiently longer period of fime the cost-saving
advantages of using loans and hired capital equipment tend o be larger than the
labour cost-saving advantages. This study advocates for a proper regulatory
framework to guide the incremental housing supply process especially on the issue
of amenities and quality of materials used. Regulating the sector increases
construction cost but such rise may not be larger than the intergenerational
housing budget constraints of current laxity. Apart from regulating building
material quality, housing policies in developing countries need to be aligned
towards lengthened loan repayment schedules in order to reach the majority of
incremental owner-builders.

HOUSING CONSTRUCTION APPROACHES IN DEVELOPING COUNTRIES

In developing countries, housing can either be formal or informal (Arvanitis, 2013;
Nohn and Bhatt, 2014) but in either case, affordability is a major challenge (Beck,
2012; Drummond, Chongo and Mususa, 2013; Mayank et al., 2012). As a result,
formal and conventional developer-built housing approaches are uncommon
among the low-income majority (UN-Habitat, 2008; Hoek-Smit, 1998; ShoreBank
International, 2011; Neves and Amado, 2014; Samaranayake, 2012). In these
counfries, housing is mainly provided through owner-built incremental approaches
(Gattoni, 2009; Bisiaux, 2014; Beattie, Mayer and Yildirim, 2010; Majale, Tipple and
French, 2012; Wakely, 2014). The approaches have evolved over time depending
on finances and changing government policies. In the 1970's, site-and-service
schemes were common in countries such as Kenya, Tanzania, Sudan, Pakistan and
many Latin America countries such as Peru and Mexico under the auspices of the
World Bank (Beattie, Mayer and Yildirim, 2010; Malpezzi and Sa-Aadu, 1996;
Siddiqui, 2005). Of recent, site-and-service-like projects are implemented by
providing developed plot through auction (Siddiqui, 2005; Majale, Tipple and
French, 2012).

Incremental housing is naturally fuelled by regulatory laxity which allows plot
acquisition and development without following appropriate planning regulations
i.e. informal housing (Gattoni, 2009). The third form of incremental housing
provision is direct involvement of the government or its subsidiary or NGOs in
constructing a core house i.e. an outer frame with/without rooms (Abdel-Kader
and Eftouney, 2010) as it was in Khartoum Sudan (Beattie, Mayer and Yildirim,
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2010) or in earthquake stricken Yogakyarta in Indonesia (Maly, Kondo and
Shiozaki, 2012). The fourth approach is slum upgrading schemes or regularisation
schemes targeting existing housing improvements (van Winssen, 2014; Malpezzi
and Sa-Aadu, 1996; Bisiaux, 2014; Gattoni, 2009). The last form is housing
transformation executed by altering and/or extending dwellings depending on
the availability of funds for the project and the need to minimise costs (Majale,
Tipple and French, 2012; Nguluma, 2003; Mukhija, 2014; Nakamura, 2014).

Among the effects of incremental approach is that owner-builders view
their houses as not only shelter but also: a basis of social status and prestige
(Boamah, 2010; Siddiqui, 2005; Harper, Portugal and Shaikley, 2011; Mehta and
Bridwell, 2005), a promise of improved health through more decent sanitation
systems and protection from weather, security against violence, vandalism and
theft and a route to productivity (Schmidtf, 2006), it gives a sense of security,
empowerment and hope (Scoft, 2012). The consequence of these attachments is
to detach housing from economic considerations. Thus it is rare for incremental
developers to use their finished houses o access formal finance leading to the
western view that the incremental housing approach is a tedious, wasteful and a
highly questionable technique for housing provision.

THE INCREMENTAL OWNER-BUILT APPROACH IN TANZANIA

According to the World Bank (2015a) data, Tanzania's GNI per capital stood at
USD 840 in 2013 an equivalent of USD 2,430 in purchasing power parity per annum
or Tshs 324,000/= per month based on 2013 exchange rates (2,430*1,600/12). These
data suggest that many people are poor and cannotf rely on conventfional
developer-built housing. These approaches require verifiable and long term
sources of finance (Monkkonen, 2009). Like many developing countries (Siddiqui,
2005; Malpezzi and Sa-Aadu, 1996; Greene and Edwardo, 2008; Majale, Tipple and
French, 2012; Wakely, 2014), Tanzania adopted the developer-built approach
since the 1950's. In the 1960's the National Housing Corporatfion (NHC) was
established and remains the main provider of developer-built housing with a
current stock of about 19,000 housing units throughout Tanzania.

Compared to the developed countries, in Tanzania the role of the private
sector housing is marginal, principally because of post-independence socialist
policies which gave NHC monopoly over housing construction for about 30 years
since its establishment in 1962 and the greater percentage of low-income
households in the informal sector. NHC estimated housing deficit at 3,000,000
housing units and that housing shortage has since then been growing at 200,000
housing units per annum (NHC-Tanzania, 2010). However these data exclude
informal housing provision approaches. The informal housing which is mainly
incremental contributes up to 80% of the total housing stock in major cities of
many developing countries (Alagbe, Adewale and Alagbe, 2014; UN-Habitat,
2010).

The origin of urban incremental housing in Tanzania can be fraced as far as
colonialism. The colonialist neglected Africans' housing issues and applied
discriminative policies which allowed segregation of White, Asian and Africans
settlements (Kironde, 1995). Thus, black Africans interested in urban life found their
own incremental route to housing in seftlements that were illegal but within or
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close proximity to towns. These practices continued even in early post-
independence, where the government was harsh to these illegal structures (Lim,
1987). Beginning 1970s' to date there have been notable policy changes whereby
informal housing has been increasingly recognised as part of the urban built
environment. Many housing units considered illegal during colonialism and early
post-independence era, are now recognised and legalised (Majale, Tipple and
French, 2012; Wakely, 2014; Turner, 1967).

During 1973-1976, Tanzania through the assistance of the World Bank
conducted site-and-service schemes in several regions including Dar es Salaam
(Mbyopo, 1993). Apart from site-and-service schemes, local authorities have
provided developed and undeveloped plots some of which are offered through
auctions; a practice adopted in the 20,000 plots project in Dar es Salaam (Siddiqui,
2005; Majale, Tipple and French, 2012; Mwiga, 2011). Further, the government has
implemented several squatter upgrading schemes since 1970s (Mbyopo, 1993).
Housing fransformation has also been observed and documented for Dar es
Salaam (Nguluma, 2003; Magigi and Majani, 2006). And lastly, the most recent
effort fowards recognition of informal owner-built incremental housing in Tanzania
includes issuance of residential licenses pertaining to setflements which were
declared to be squatters in a case of Mwalimu Omari and Ahmed Baguo vs.
Omairi Bilal, Civil Appeal 19 of 1996 (MKURABITA, 2008).

COST SHARES AND FACTOR INTENSITY IN INCREMENTAL HOUSING PROJECTS

The term factor infensity as used in this study refers to the degree at which costs of
one factor is higher relatfive to the other for the same housing unit. In incremental
housing, capital equipment can be hired to perform certain processes in the
course of construction for which human being cannot perform efficiently.
However, in developing counfries labour intensity increases as a result of rural-
urban migration (Giddings, 2007; Albuquerque, 2012) but productivity declines
because of lower technological levels (Wells, 2001; Moavenzadeh and Rossow,
1975). This is supported by data presented in Figure 1 for the case of Tanzania
(World Bank, 2015b). Previous studies have suggested that most of the population
growth in Tanzania will occur in Dar es Salaam (Mujobu Moyo, Simson and de
Mevius, 2010), the focus of this study.
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Figure 1. Rural and Urban Population Trends in Tanzania

Studies in Australia and Canada have revealed that prices of both materials
and land tend to fluctuate more frequently than labour (Carliner, 2003; New
Zealand Productivity Commission, 2012; Taylor, 2012). The breakdown of
construction cost in these countries shows that labour cost as a share of total cost
ranges between 20%-30% while material cost is around 50%. Land prices are
estimated to be 20%-25% of construction cost in the UK (Carliner, 2003). In
developing countries, studies on cost shares are however, rare. Arvanitis (2013)
estimated hard housing construction cost in Kenya to be 60% of which 70% is
materials and 30% is labour. This indicates that material cost is around 42% which is
slightly lower compared to developed countries. In term of plot prices, estimates in
Tanzania suggest that, it could be as low as 5% of construction cost (Makoba,
2009) but, the highest price limit in an inflationary environment could exceed 50%
(Oikarinen, 2009).

RESEARCH METHODOLOGY

Based on the preceding discussion it can be argued that the quantity of the built
space in terms of the number of rooms or size do not only depend on the amount
spent on factor-inputs but also the tfime and preferences of owner-builders. The
process through which factors are combined is captured by the factor intensity
ratfios indicating that construction cost is simply a function of preferences and
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ideas on design features, styles and building materials, time and space (Output)
and the processes. This conceptualisation is depicted in Figure 2.
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Figure 2. A Conceptual Framework for Analysing Factor Intensity and Cost Shares in
Relation to Construction Cost

Sample and Data

To obtain data based on the conceptual framework in Figure 2, this study ufilised
questionnaires which were administered to 44 house owners in the city of Dar es
Salaam, the largest city and commercial capital of Tanzania, between January
and March 2013. The questionnaires allowed the respondents to separate the
construction of a main house and the extension house resulting into 63 projects. To
capture the effect of fime under construction each project was attached to the
years through which construction was ongoing leading to 369 project years. To
obtain the year value for each project, cost figures were spread equally
throughout the project implementation period. This adjustment provides a means
to weigh each cost figure to the relevant period under which consfruction was
ongoing. To capture the time value of money the average annual construction
costs were discounted by the inflation rate for each year. This adjustment acts fo
stabilise the cost figures leading fo more robust results for comparison across
projects.

The sampling sfrategy involved some elements of purposive sampling where
100 government employees were targeted and provided with questionnaires to fill
in at their own spare time and another 100 questionnaires were distributed based
on a household survey to non-governmental employees. To reach these non-
governmental employees, the researchers visited their houses in wards which were
closer to researchers' place of residency or employment. The response rate was
22.5% of which only two were non-governmental employees. Retrieving
questionnaires from non-governmental employees was very difficult thus they are
excluded from further analysis.
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Table 1. Descriptive Statistics

Number of -~ . Std.
Observations Minimum Maximum Mean Deviation

Natural Log (Ln) of 360.00 8.30 13.84 10.82 1.25
annual construction
cost
Property type main 369.00 0 1 0.86 0.35
house
House type normal 369.00 0 1 0.87 0.34
house
Ln of size of built-up 369.00 2.20 6.40 5.06 0.60
space
Number of bedrooms 361.00 1.00 6.00 3.32 0.79
Labour to material 199.00 0.08 0.88 0.37 0.18
cost
Labour to capital cost 187.00 0.04 26.67 3.96 4.66
Capital to material 187.00 0.00 2.08 0.28 0.41
cost
Duration of housing 369.00 1.00 20.00 6.33 5.31
constfruction
Duration to home 369.00 1.00 21.00 9.92 5.73
ownership
1998 369.00 0 1 0.07 0.25
2000 369.00 0 1 0.05 0.22
2002 369.00 0 1 0.07 0.26
2004 369.00 0 1 0.08 0.27
2006 369.00 0 1 0.10 0.30
2007 369.00 0 1 0.07 0.26
2008 369.00 0 1 0.09 0.29
2009 369.00 0 1 0.09 0.29
2010 369.00 0 1 0.09 0.29
2011 369.00 0 1 0.09 0.29
2012 369.00 0 1 0.10 0.30
2013 369.00 0 1 0.09 0.29
Valid n (list wise) 176.000

Variables for Analysis
The analysis relies on descriptive stafistics and regression analysis because the data

collected are quantitative and require statistical analysis. Since the researchers
wanted to understand the simultaneous effect of predefined variables, it was
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necessary to use multiple regression techniques which allow the simultaneous
isolation of the effects of each variable. Given the low response rate, the results of
Ordinary Least Squares (OLS) were supported with descriptive statistics to allow
critical analysis of the normative statements made in the discussion section. Thus,
annual construction cost per square meter (ACC) was regressed onto measures of
factor intensity and a number of control variables as shown in Table 1. The model is
given by:

ACC = g, +i,B’X’ +2b”D/ +ib2kYk +& Eq. 1

where, ACC is the annual construction cost per sgm, Bo is a constant, Bi is the
coefficient for cth factor intensity or control variables (Xi), bij, is the coefficient for
the vth house type and property type dummies (Dj) and bz is the coefficient for 13
year dummies (Yk). Three factor-intensity indicators were included in the regression
model each capturing the amount spent (in Tshs) in one factor relative to the
other. That is labour-intensity is measured relative to both materials and capital
cost while capital intensity is measured relative to material cost only.

Data Analysis and Results

The summary of the data and variables shown in Table 1 reveals that about 86% of
the projects were for main buildings while 87% were for single-storey house
construction. The duration to home ownership (from plot purchase) ranges
between 1-21 years where the houses have one 1o six bedrooms. Table 3 shows
that projects under consideration were implemented from 1990-2013 while the
plots were acquired from 1990-2012 (year 1998 in Table 1 represents average
values for projects implemented from 1990-1998)

Factor Cost-Shares in Incremental Housing Construction

A summary of different cost components shown in Table 2 indicates that
incremental housing projects allocate the lowest costs to site clearing and site
levelling activities while the highest costs are allocated to material cost. This
observation is relevant for both single-storey and two-storey projects though in
two-storey projects, site levelling cost is not the lowest component. Save only for
"other costs" which are 19% higher for single-storey than two-storey houses, all other
cost components are higher for two-storey houses. On average a single-storey-
single-family house would costs about 50% of the costs associated with the
average single-family-two-storey house. The biggest differences in consfruction
costs are observed in terms of site and levelling costs where for the average single-
storey house it is only 10% of the average two-storey house. The lowest cost
differences are observed in terms of plot costs and interest costs where the
average construction costs for a single-storey house are 68% and 60% of the
average two-storey house respectively.
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Table 2. Construction Cost by Components

” % of Avg.
Single-Storey House Two-Storey House Single in
Cost Components Two-
Minimum Maximum Average Minimum Maximum Average Storey
(Tshs) (Tshs) (Tshs) (Tshs) (Tshs) (Tshs) Costs
L‘gg' construction 080730 319,066,670 74478930 31,540,000 478,600,000 229,082,220 0.33
ggr”:;’r‘f“o” oSt 14,870 2,145,450 544,150 525,670 2,145,450 1,112,270 o
Others 12,000 36,000,000 10,687,120 2,000,000 13,000,000 9,000,000 1.19
Interest 350,000 32,351,000 6,014,440 8,000,000 12,000,000 10,000,000 0.60
;z’;z"mgeg{‘d 46,750 40,000,000 8,654,630 5,000,000 48,000,000 25,375,000 0.34
Supervision 50,000 10,000,000 3,015,880 2,000,000 15,000,000 7,000,000 0.43
Labour 280,000 45000000 15428780 6,000,000 60,000,000 36,375,000 0.42
Material 1,186,360 266,666,670 49,343,890 14,000,000 400,000,000 147,375,000 0.33
Electricity 87,660 8,000,000 1,985,020 500,000 10,000,000 4,500,000 0.44
Water 58,000 9,000,000 1,795,840 1,500,000 5,000,000 3,583,330 0.50
Hired equipment 50,000 13,363,640 1,607,750 200,000 30,000,000 5,612,500 0.29
Site clearing 9,330 1,000,000 167,160 40,000 1,500,000 692,500 0.24
site leveling 8,000 1,200,000 217,930 100,000 10,000,000 2,128,570 0.10
Drawing 17.530 7,500,000 542,630 500,000 2,500,000 1,183,330 0.46
Plot costs 140,000 30,000,000 5,086,270 800,000 16,000,000 7,450,000 0.68

Time and Size of Incremental Housing Project

In ferms of implementation time and project size, Table 3 shows that single-storey
projects were implemented on plots purchased between 1990 and 2012
suggesting the maximum margin of 22 years while two-storey projects plots had
been purchased between 2002 and 2011, a margin of nine years. Completion
time for single-storey projects is between 2003 and 2014, a margin of 11 years and
two-storey projects were completed between 2012 and 2014, a margin of two
years. Single-storey projects were implemented on average lot size of 871.29 m?
and the average built space is 153.16 m2 while the average number of bedrooms
is three. For two-storey projects the averages for lot size, built space and number of
rooms are, $55.38 m2, 217.67 m2 and four respectively.

Table 3. Size and Time of Construction Projects

Single-Storey House Two-Storey House
Minimum Maximum Margin in Minimum  Maximum .Margln
Years in Years

vear of plof 1990 2012 2 2002 2011 9
purchase
Year of
construction 2003 2014 11 2012 2014 2
completion

Minimum  Maximum  Average  Minimum  Maximum  Average
Plot size at

10.80 3000.00 871.29 72.00 2650.00 955.38
purchase (sgm)

(continued on next page)
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Table 3. (continued)

Single-Storey House Two-Storey House

Margin in Minimum  Maximum Margin

Minimum  Maximum .
Years in Years

House built-up

9.00 600.00 153.16 60.00 315.00 217.67
space (sgm)
Number of
bedrooms ! 6 3 3 5 4

Duration of Incremental Housing Construction

Table 4 shows that both single-storey and two-storey incremental housing projects
were implemented on plots purchased on average about three years earlier.
Single-storey house projects take on average about four years to be completed
while two-storey projects take about three years.

Table 4. Duration of Construction

Single-Storey House Two-Storey House

Minimum  Maximum Average Minimum Maximum  Average

Duration to
constfruction
start (years from
plot purchase)
Duration under
construction
(years from 1 20 43 1 5 2.9
construction

start)

Duration fo

housing

ownership 1 21 7.1 1 10 6.0
(years from plot

purchase)

0 17 2.8 0 7 29

Factor Intensity in Incremental Housing Construction

Table 5 shows that the material cost for single-storey projects ranges between
27%-84% with an average being 54% of the overall costs while in two-storey
projects, material cost ranges between 44%-84% with the average at 57%. The
average land cost is about 5% and 7% and the average labour cost is 14% and
17% for single-storey and two-storey house projects respectively.

In terms of factor intensity in single-storey projects it can be observed that at
the minimum cost, land has the lowest substitutability for materials cost of about
one percent. That is each Tshs 1000 spent on materials would require about Tshs 10
spent on land. The maximum degree of substitutability is 0.56 meaning that each
Tshs 1000 spent on materials would consume Tshs 560 in the form of land. Similar
observation can be made in terms of two-storey projects in which case the
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average degree of substitutability between land and material cost is 0.04 and the
average degree of labour to material cost substitution is 0.32.

Table 5. Factor-Cost Ratios and Cost Shares

Single-Storey House Two-Storey House

Minimum  Maximum  Average Minimum  Maximum  Average

Construction 68,670 2,145,450 594,950 525,670 2,145,450 1,112,270
cost (Tshs) per

sgm

Material 0.27 0.84 0.54 0.44 0.84 0.57
Land 0.01 0.25 0.05 0.02 0.1 0.07
Land to

material cost 0.01 0.56 0.08 0.01 0.05 0.04
Labour 0.07 0.22 0.14 0.08 0.23 0.17
Labour to

material cost 0.10 0.43 0.27 0.10 0.48 0.32
Other costs 0.03 0.64 0.28 0.10 0.31 0.22

Regression Results

The regression analysis results presented in Table 6 show that the dummy for house
type "single-storey" is statistically significant whereby annual construction costs for
a single-storey house building are lower by almost 54% when compared to a two-
storey building. Further it can be observed that, an additional sgm of the built
space is associated with a 0.4% lower annual consfruction cost while an additional
bedroom leads to lower annual spending in incremental housing construction cost
of about 24%. This is also supported by the observation that each additional year
of house construction reduces annual consfruction cost by about 5% which
increases fo 10% if the period of construction includes the fime from plot purchase.

The results for factor intensity show that reducing the amount spent on
labour relative to hired capital (physical and financial) by 100% reduces annual
construction cost by almost 5%. A unit increase in capital fo material ratfio reduces
annual construction cost by 26%. The results for both capital to material cost ratio
and labour to capital cost ratio are statistically significant suggesting that such
ratios are important determinant of incremental housing construction cost.

Further in Figure 3, results for the year effect are presented. However the
effect of year seems to be marginal as all year dummies were not significantly
associated with construction cost.

Table 6. OLS Regression Analysis Results
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R . Std. Error of
Model R Square Adjusted R Square the Estimate

0.937 0.878 0.863 0.470

Coefficients

Unstandardised Standardised

Coefficients Coefficients f Sig.

Variable B Esrtrir Beta

(Constant) 14888 0370 40219 0.000
Properly fype main 0300  0.194 0.049 1.544 0.125
sHTgtJeSj fype single- (0.773)  0.12] (0.254) (6.402) 0.000
?;em?f bullt-up space 4604 0,000 (0.349) (8.964) 0.000
Egggg;ﬁ"s‘c (0.278)  0.066 (0.173) (4.193) 0.000
g\t’vrr‘f;‘;:‘i;o home (0.109) 0011 (0.495) (9.505) 0.000
Duration T‘i’cjnhi‘;“je”grs (0.054) 0012 (0.247) (4.363) 0.000
Labourio matericl (0.078)  0.208 (0.011) 0.377) 0.707
Lapourio capital (0.050) 0012 (0.145) (4.045) 0.000
Capitatiomaterial —9261) 0117 (0.086) (2.237) 0.027
2000 0115 0.254 0.019 0.452 0.652
2002 0172 0236 0.036 0.729 0.467
2004 0085 0232 0018 0.365 0.716
2006 0045 0231 0.010 0.193 0.847
2007 0.146 0246 0.028 0.591 0.555
2008 (0.065) 0233 (0.016) (0.281) 0.779
2009 (0.135)  0.234 (0.032) (0.579) 0.564
2010 (0.147) 0234 (0.036) (0.631) 0.529
2011 (0.073) 0238 (0.017) (0.307) 0.759
2012 (0.032) 0237 (0.008) (0.134) 0.893
2013 0032 0240 0.007 0.133 0.894

Notes: Dependent variable: Natural log of annual construction cost per sgm
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Figure 3. Annual Variation in Incremental Constfruction Cost

DISCUSSION OF THE FINDINGS

From the above analysis, four clear perspectives emerge with respect to
incremental housing construction in Dar es Salaam. Firstly, annual expenditure on
incremental construction activities fends fo decline with the size of the project.
Secondly, the longer the period under which a specific house is under construction
the smaller are the annual increments in costs required to realise one's dream
home. When this second perspective is combined with the first it is clear that the
nature of incremental construction means that, the longer one constructs his/her
house the bigger it becomes and the larger is the cost spread effect. Thirdly,
although incremental housing cost can significantly be reduced by employing
more physical and financial capital, such costs will be reduced the greatest if
expenditure on capital is increased relatively faster than materials. It seems
incremental construction enjoys a capital advantage with increasing material
consumption. Lastly, the longer it takes to complete a house, the lower are the
annual construction costs of incremental housing. In this regard incremental
housing provides a cushion against anticipated annual variation in economic
variables.

Incremental housing project tends to start small and grow over fime hence
cannot enjoy economies of scale within the traditional context of the term rather
"economies of fime". The declining annual cost as the house "grows" can be
attributed to time of construction and the higher probability fo access sources of
materials which are often cheaper than the formal ones. These informal sources
can have a significant cost-reduction effect on incremental housing. Also, with
time the owner can significantly provide own labour in the construction process.
There is sufficient evidence in many developing countries that owners and their
families are often involved in brick making, transporting the materials and even the
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masonry or carpentry works (Magigi and Majani, 2006; Majale, Tipple and French,
2012). Given the difficulties in estimating these implicit costs, the annual
construction cost reported may be lower. Therefore the cost reduction effect of
size in incremental construction is a result of opportunities that are associated with
lapse of time rather than economies of scale.

Changes in economic environment into which houses are constructed also
entail more opportunities in order to lengthen the time of implementation. Time
can allow for a thorough search for cheaper plots, efficient production techniques
and efficient labour utilisation. One of the challenges not considered in this study is
the effect of lower cost on the quality of housing provided under the incremental
approach. The study assumes that construction materials are uniform across
housing units thus allowing comparison across cost elements only.

Not so common in incremental construction is the role of housing finance.
The effect of loan capital is implicit in the capital to material ratio and the labour
to capital rafio. It has been observed that, incremental housing projects that enjoy
the greatest cost-saving advantage are those having a larger capital cost
component relative to materials. For practical purposes it is not clear how the two
are related but by increasing capital on a fixed amount of materials, incremental
housing will be cheaper than spending more labour on fixed amount of capital or
labour on materials. This observation suggests that incremental builders can enjoy
a cost reduction by having access to loan and spending more on hiring capital
equipment. Although loan capital increases cost, it has some material cost-saving
advantage probably due to reduction in material waste as finances are more
instant allowing discounting pricing for purchasing large quantities and immediate
use. Capital has some labour cost-saving advantages mainly from labour
substitution.

Despite being one among the methods relied-upon by low-income
household to access housing, incremental housing is challenged by lack of policy
which would have facilitated access to low cost finance and a coherent structure
of the type and quality of buildings. Without such a policy, the approach hardly
provides housing of durable materials to exceed one generation without major
repairs which may be equivalent to adding another house. The vicious cycle of
poverty is highly magnified by lack of appropriate policies for the provision of
incremental housing allowing for the confinued urban sprawl of the same low-
quality housing.

CONCLUSION

Constfruction cost in incremental owner-built housing is primarily determined by the
length of fime for which such construction process takes place. The longer the
constfruction period the lower are the annual construction costs. To fully benefit
from incremental construction, owner-builders have to purchase bigger plots and
enlarge their houses incrementally. The largest cost-saving benefits accrue to
owner builders if the proportion of physical and financial capital increases faster
relative to materials in different phases of the projects. The observations in this
study culminate to the conclusion that the adoption of incremental approaches is
a matter of necessity than an option. However, because the approach is neither
stfandardised nor regulated, there are a lot of wastes which emanate from lack of
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proper initial plans. The owner-builders often do not consider the opportunity cost
of time and the labour lost in supervising the construction process. However, since
the opportunity cost of time is presumed to vary across countries, the incremental
housing approach is preferred in developing countries where the opportunity cost
of labour is lower than in developed countries. Massive construction of housing
units could be the most economical way to provide housing provided adequate
policies are in place that would facilitate the internalisation of economies of scale.
Since developing countries lack appropriate policies to attract massive developer-
built housing, the incremental approach is the only viable option. Developing
countries are therefore, argued to develop appropriate housing finance policies
and guide incremental housing material quality in order to reduce the
intergenerational wastes associated with the approach.
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