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While housing issues in urban agglomerations of sub-Saharan Africa have attracted considerable 
scholarly attention, comparatively little is known about housing problems in rural areas. Taking 
issue with this shortcon~ing in our contribution, we first replicate a survey of  housing conditions 
in a rural district of Western Kenya dating back to 1980. Although we observe a significant 
improvement of housing structures over the past 25 years, we can also establish that deficient 
housing conditions fall disproportionately on the poor. Departing from this result, we secondly 
analyze an aided self-help housing scheme which aims to facilitate the improvement of housing 
conditions for the poor in rural areas of  Kenya. Based on data gathered from 263 face-to-face 
interviews we examine the financial sustainability of the underlying mortgage system and aim to 
identify the main drivers of mortgage default through multivariate logit analysis. Our statistical 
results indicate that it is mainly endogenous variables like the size and the age of the program 
which drive mortgage default. At the same time, typical poverty variables are not significantly 
correlated with mal-performance in mortgage repayment and therefore increased targeting of 
poorer population groups is unlikely to result in declining repayment rates. 

1. Introduction: Housing Situation low-grade building materials such as unprocessed 
and Policy in Kenya clay, wattle and grass which oftentimes do not pro- 

vide sufficient shelter from rain, wind or disease- 
As Sterkenburg noted in 1990, it is especially the bearing insects and require a high amount of main- 
rural areas of sub-Saharan Ahca  which suffer fiom tenance work. These dwellings lack basic sanita- 
a striking lack of data on housing conditions. In the tion facilities and sufficient living space for the size 
case ofKenya, field surveys conducted in the early of the families they have to accommodate 
1980s indicate that most houses are constructed with (cf. Sterkenburg et al. 1982, 1984, 1986). 
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Fig. I Population density in Kenya by adtninistrative units (districts); source: Kenya, Population and 
Housing Census 2001 I Bevolkerungsdichte Kenias nach Ver~ial tu~~gseinhei ten (Distrikte); 
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At an annual population growth rate of 3.35 % 
(UNDP 2004) paired with low income - 56 % of 
the country's population live on less than one 
dollar a day (Kenya 2003a: 4) - , housing demand 
in Kenya by far outstrips the supply of adequate 
housing. Based on the results of the 1999 popu- 
lation and housing census, there are about 
750,000 households in urban areas and about 
double that figure in rural areas that are in urgent 
need of proper housing (Kenya 2003b: 6). For 
several decades we have witnessed the sprawl of 
informal settlements with poor quality of basic 
services in urban areas of Kenya (Vorlaufer 1984, 
1989, 1992), an urbanization problem that nowa- 
days is ubiquitous in most countries of sub-Saharan 
Africa (Job and Blaser 2006). In the same vein, 
especially the fertile rural areas of the Lake Victo- 
ria Basin in the west of Kenya, the former White 
Highlands around Mount Kenya north of Nairo- 
bi and the southern reaches of the Coastal Strip 
(cf. Fig. I) struggle with a mounting population 
density which pushes some regions to the brink 
of their carrying capacity (Heclclau 1989: 18 1 ff.). 

With the new National Housing Development 
Plan (NHDP) Kenya aims at spending EUR 
2.1 billion over a period of five years from 2003 
to 2007 in order to mitigate housing shortfall and 
deficiencies in rural areas (which ironically in- 
clude large peri-urban areas) as opposed to EUR 
4.4 billion for urban housing (Kenya 2003a: iii). 
Although still financially ill-equipped compared 
to the funding for urban housing this NHDP is 
the first to explicitly address and allocate money 
to the 6 1.8 % of the total population living out- 
side the cities and major towns (UNDP 2004). 

In Kenya housing provision outside the big ag- 
glomerations colninonly relies on aided self-help 
(Harris 1998). Aided self-help housing is a mode 
of production to deliver low-cost housing for low- 
income households through self-help contribu- 
tion on the basis of underutilized labor, cheap 
material costs through use of locally available 
building material and the curtailment of the bu- 

reaucratic overhead of governnlent-implemented 
housing programs (Keivani and Werna 200 1). In 
rural areas, these aided self-help housing programs 
are often administered by NGOs, which take on 
the role of the architectural, administrative and fi- 
nancial facilitator. They develop housing plans in 
cooperation with the local population, help or- 
ganize the building process and, similar to micro- 
credit schemes, provide beneficiaries with mort- 
gages. In order to guarantee the long-term via- 
bility and financial sustainability of such a pro- 
gram, the timely repayment of mortgages is a cru- 
cial pillar on which rests a considerable part of 
the program's success (Turner 1976). 

While aided self-help is generally geared towards 
the poor, various authors (Amin et al. 2003; Nava- 
jas et al. 2000; Sebstad and Cohen 1999) have 
found that the ability of self-help housing pro- 
gmns to exclude the non-poor and reach the poor- 
est is generally very limited. Owing to the manda- 
tory monthly repayment of a mortgage, which re- 
quires a certain minimum level of regular income, 
and the initial down-payment, which calls for sav- 
ing efforts, it can be surmised that poorer target 
groups are excluded from participation in the 
scheme on the grounds of financial incapacity. 
The Grameen Bank, for example, realized that in 
its rural housing scheme it was not able to bene- 
fit the poorest fraction of the rural population 
whose income generating activities did not suf- 
fice to repay a housing loan that was several times 
their annual income (Ahmed 1998). 

Addressing the aforementioned issues, this pa- 
per pursues a two-fold purpose: Firstly, it endeav- 
ors to augment the data basis on housing condi- 
tions in rural Kenya through a longitudinal sur- 
vey which is modeled on a study by Sterlcenbzrrg 
et al. from 1980. This is to provide the wider pic- 
ture within which the central, second part on aid- 
ed self-help housing is situated. On the basis of 
face-to-face interviews we analyze the perform- 
ance of an aided self-help housing scheme in ru- 
ral Kenya which provides interest-free loans and 





Martin Miiller and Hubert Job DIE ERDE " 200614 Housing Conditions and an Aided Housing Scheme in Rural Kenya 339 

1820 m 1840 m Altitude (asl) 1860 m 1880 rr 
I I I I 

P House (permanent) 
P* House (permanent) by housing scheme 

SP House (semi-permanent) 
NP House (non-permanent) 

Hedge 1 trees 

Maize mi 
Coffee 

Tea 

Napier grass 

Sugar cane 

Passion fruit 

Wheat 

Banana 

mixed 
with 
coffee 

mixed 
with 
coffee 

mixed KA with 
banana 

- Path 

I/ Brook 

Kiogoro case 
study area 

Fig. 2 Sample land use and housing stock in the Kisii Highlands (field survey 2004) 
Landnutz~mg und Wohnungsbestand im Kisii-Hochlund (Feldstudie 2004) 

All mortgage-related inforination could be re- 
trieved from a central database of the scheme 
and all indicators which do not explicitly refer 
to the individual homeowner have been calcu- 
lated for households as units of observation. 
Like numerous other household surveys in de- 
veloping countries (for a systematic survey cf. 
Braukmeier 1992) we encountered, amongst 
others, difficulties asking for household income, 
since the concept of cash flows and budgeting 
turned out to be foreign to the majority of the 
mostly farming-based households. Asking for 
savings ('How much is left at the end of the 
month?') produced better results but in order to 
adjust for seasonal variability, repeat visits 
would have been necessary to arrive at reliable 
averages. Employing holding size as a proxy for 
farm income proved to be equally unsuitable, as 
most interviewees were uncertain when asked to 
specify the size of their shamba, the Kiswahili 
term con~monly used for the farming area which 
is not immediately adjacent to the homestead, 
in quantitat~ve parameters. Savings and holding 
size were therefore only used as, rather unrelia- 
ble, income proxies in the survey in ICisii District 
but abandoned in the other survey areas. To 
partially circumvent the pitfalls associated with 
income-related questions we used the occupa- 
tion which provides the main source of inco~ne 
as the best available proxy for income and clas- 
sified occupations on a subjective ordinary 
scale for the purpose of calculating correlations. 

3. Timeline Survey: Housing Conditions 

3.1 Change in rzrral housing conditions in 
Kisii Central District from 1980 to 2004 

In the absence of any longitudinal data on rural 
housing conditions in Kenya, we decided to first 

replicate one part of a study by Sterkenburg et al. 
(1 98 1) to survey the change of housing conditions 
over aperiod froin 1980 to 2004. As a study area we 
chose Kisii Central District, one ofthe most dense- 
ly populated districts in 1xral Kenya (see Fig. I) and 
home of the Gusii people. With its high population 
density, small landholdings and agricultural base 
Kisii qualifies as what has recently become known 
as a ruralopolis (Qudeer 2000): It faces high pres- 
sure on land and an aggravation of needs for com- 
munity services and facilities. It is only due to the 
excellent ecological conditions that the land can 
sustain the people living on it (Job 1998). 

The whole of the district lies between 1,600 and 
2,200 n~ a.s.l., annual rainfall amounts to an aver- 
age of 2,000 mm and temperatures range from 14 
to 28OC throughout the year. Together with its well- 
drained, deep mollic Nitosols Kisii offers favora- 
ble conditions for the cultivation of tea, coffee and 
pyrethrum, the three main cash crops of the dis- 
trict (Jatzold 1986). Over time farm sizes have 
dropped considerably from an average of 3.3 hec- 
tares (ha) in 1967 to 2.1 ha in 1980 and only 0.4 ha 
in 1999, while population density has increased 
(Kenya 2002; Sterkenburg et al. 1981). Figure 2 
schematically sketches the land use and housing 
stock in the Kisii Highlands: The topography is 
characterized by steep inclines which are inten- 
sively used for agricultural purposes. Coffee and 
tea dominate as cash crops whereas maize is the 
common staple food. The map shows an area of 
approximately 20 ha which illustrates the popula- 
tion pressure and the small-scale nature of land 
use associated with it. With 60 houses on the 
whole area, farmland is less than 0.33 ha per dwell- 
ing and population density between 900 and 1,200 
persons per square kilometer if we assume three 
to four people per dwelling which is a common 
average in the Kisii region and differs from other 
regions due to specific cultural influences. 
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Tab. 2 Indicators for housing conditions in Kisii Central District in 1980 and2004 (Sterkenburget al. 198 1 ; 
field survey 2004; N = 97; standard deviation in parentheses) 
Indikatoren jur die Qualitat der Wohnbebauung in Kisii Central District, 1980 und 
lSterkenburp et al. 1981; Feldstudie 2004; N=97; Standardabweichune in Klammern) 

Main house size (mean; m2) 

Roofing Material 

1980 

29.6 

Com~gated Iron Sheets 

]Structure of House 

2004 
(N=97) 

32.4 (13.72) 

22% Grass 

Mud and Wattle 

Brick 

76% 

Wall Material 

24% 

Housing condrtions are generally determined by the 
structure of the house, i.e. the materials used. It is 
accepted to distinguish three types which show the 
following characteristics in Kenya: non-permanent 
houses with mud walls and grass-thatched roofs, 
semi-permanent houses with mud and wattle walls 
and corrugated iron roofs, and permanent houses 
with concrete foundation, brick walls and corrugated 
iron roofs. This typology dates back to surveys in 
colonial times. Despite its provenance from a colo- 
nial mindset we employ it in this paper in order to 
facilitate comparisons to earlier studies and official 
documents, which use these categories frequently. 
More elaborate assessments of housing quality 
grade the state of repair and develop a multi- 
dimensional roster to classify housing quality (Ogu 
1994). Moreover, housing conditions are marked 
by the availability of facilities, particularly piped 
water and electricity, both ofwhich are not found 
in the rural areas of Kisii Central District. 

78% (0.48) 

99% 

1% 

Semi-permanent 

Permanent 

Our timeline sample suggests that there has been 
palpable improvement in the housing conditions 

91% 
9% (0.29) 

in Kisii Central District within the past quarter of a 
century, in particular as far as roof and wall struc- 
tures are concerned. Table 2 shows a significant 
reduction of non-permanent houses in favor of 
semi-permanent houses; the more durable and ex- 
pensive corrugated iron sheets have replaced grass 
as the dominant roofing material (also refer to Fig. 2 
for wall and roof structures of houses in the Kisii 
Highlands.). This is in spite of an average decrease 
in farm size of more than 80 % and the general ab- 
sence of policies to address and tacltle sub-stand- 
ard housing in rural Kenya (Sterkenburg 1990). 

23% 

1 % 

3.2 The link between poverty and 
sub-standard housing 

69% 

9% (0.61) 

The aforementioned developments would convey 
the impression that housing conditions in Kisii 
Central District improve at a good pace even with- 
out much intervention. It is important to stress, 
however, that the figures reflect the situation as 
prevailing at two distinct points of time and do not 

necessarily indicate a continuous, steady process 
or trend. Moreover, whilst the overall quality of 
housing has been improving, it is likely that the 
ability to obtain a share of this improvement var- 
ies considerably between income groups. As the 
study by Sterkenburg (1 990) confirms, the quali- 
ty of housing is strongly correlated to household 
income. Even more so, poor households tend to 
spend proportionately less on housing than rich- 
er households (cf. Hendriks and Lyne 2003). 

Our dataset suggests similar conclusions. The 
type of occupation shows a significant correla- 
tion with the type of housing. None of the casu- 
ally employed or subsistence farmers in the sam- 
ple owns a permanent house, but 6 out of 13 full- 
time employed. 10 out of 16 casually employed 
individuals live in non-permanent houses and 5 
out of 1 1 subsistence farmers. A oneway Kruskal- 
Wallis test confirms differences in the type of 
house owned depending on the type of occupa- 
tion at a highly significant level: individuals liv- 
ing on subsistence agriculture rank lowest in 
terms of housing quality and full-time employed 
individuals highest. The Bravais-Pearson corre- 
lation coefficient between the area of farmland, 
the other, rather unreliable income proxy variable, 
and the type of house strengthens this conjec- 
ture: it shows a significant positive correlation 
between the acreage and the quality of the house. 

This indicates that it is now mainly the rural poor 
who live under deficient housing conditions. 
Earlier findings by Collier and La1 (1980, 1986: 
77ff.) and Livingstone (1986: 3 1 Off.) lend support 
to this conclusion at a larger scale. Between 196 1 
and 1974 the poorest four deciles of the rural pop- 
ulation in Nyanza Province (ofwhich Kisii Cen- 
tral is one district) suffered a reduction of their 
proportionate share in total land holdings by 17.3 
%. Concomitantly, their proportionate share of 
consumption dropped by 8.6 % between 1970 and 
1974. Thus, while deficient housing conditions are 
related to poverty, at the same time the already 
fragile livelihood basis of the poorest fractions 

of the population keeps getting squeezed even 
more. In the light of this evidence it seems quite 
unlikely that the owners of the remaining 22 % of 
non-permanent houses in our sample (cf. Tab. 2) 
are simply reluctant to upgrade, but we must rath- 
er surmise that they do not possess the means 
to afford better housing conditions. This situa- 
tion provides the backdrop against which the per- 
formance of the aided self-help housing scheme 
in the next section shall be discussed. 

4. Scheme Survey: Selection Bias 
and Mortgage Repayment 

4.1 Details of the scheme 

To assist the poor in lifting themselves out of 
substandard housing is the mission of the aided 
self-help housing scheme, the performance of 
which we will assess in this section. The project 
can be conceptualized as a micro-credit scheme 
in which the loan sum is channeled exclusively 
into the construction of a house within the self- 
help housing scheme of the organization. Thus 
the loan and the house are bundled and come as 
an inseparable package. Moreover, it differs from 
traditional micro-credit schemes in that the loan 
is not taken out for the purpose of primarily in- 
come enhancing or creating activities; speaking 
in economic terms, the money is funneled into 
reproduction instead of production. Contrary to 
most other micro-credit loans for housing, the 
scheme charges no interest on its loans. 

In Kenya, the scope of operation of the program 
has grown significantly, from 28 1 active mortgag- 
es in March 1999 to 1,218 in March 2004. As de- 
picted in Figure 3, it currently covers six regions 
in Central and Western Kenya, among them Kisii 
Central District. The scheme operates only in the 
rural areas of Kenya, concentrating on regions 
with high population density (cf. Fig. 1). The spa- 
tial expansion of the program to new administra- 
tive areas hinges on local initiatives who apply for 
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membership and are approved for affiliation if they 
comply with a number of conditions set out by the 
scheme's charter. Once part of the scheme the or- 
ganizational and financial framework is provided by 
the national headquarters, yet it is left up to the 
different regions and their affiliates, the subordi- 
nate level, to decide on the pace to move forward. 

Individual applicants for a housing loan are re- 
quired to meet a set of criteria in order to become 
eligible for the scheme. They are not supposed to 
live in permanent structures already, the monthly 
ho~~seliold income needs to be between KES 
2,500 and 12,000 (April 2004: Kenyan Shillings 
(KES) 100 = USD 1,28) and they need to be in 
possession of legal title to the plot they want to 
build on. The given bandwidth of household in- 
come is questionable and hardly enforceable in 
light of the problems mentioned when estimating 
ho~~sehold income in rural areas of developing 
countries. The last requirement rules out one of 
the major problems of aided self-help housing 
schemes in urban areas which frequently lack le- 
gal security due to non-availability of land titles. 

Upon approval of an applicant a down-payment 
of 5 % of tlie total estimated house cost is due. 
With an average house cost of about KES 70,000 
per unit this initial payment amounts to approx. 
KES 3,500. The remaining mortgage is paid back 
in monthly installments over a period of about ten 
years, depending on the exact house cost. The 
applicants' self-help contribution to their houses 
comprises preparing the plot, gathering the build- 
ing materials, digging the pit latrine, and carrying 
out the building process to the extent possible for 
them. Moreover, every applicant is required to 
devote 40 hours of mutual help to assisting other 
future homeowners in building their llouses. This 
contribution of 'sweat equity' is meant to serve 
as a community-building component which binds 
homeowners closer together. The construction 
plan of houses allows for adaptation to local re- 
quirements and conditions: floor plans and sizes 
of the houses, and the methods and materials used 

for construction are adapted to the local environ- 
ment and culture. Houses in the Kisii region, for 
instance, are built of brick and, following a local 
belief, have two doors whereas houses in the 
Maua region are made of wood or stone using 
locally available building materials. 

4.2 Socio-economic characteristics 
of homeowners 

In our scheme survey we first asked for socio- 
economic details of the program beneficiaries. 
The average participant has finished primary 
school (eight years), 7.3 % have university edu- 
cation, and 9.5 % have never been to school. By 
Kenyan standards, the mean age shows a remark- 
ably high average of 46.7, in a country where life 
expectancy at birth was 45.2 years in 2002 (UNDP 
2004). Only a minority (25.1 %) of the home- 
owners of our sample are female. 

In terms of income-generating activity, 6.5 % of 
the interviewed homeowners engage in food crop 
farming only, whereas for 59.8 % of people inter- 
viewed cash crop farming constitutes the main 
source of income with tea dominating over coffee 
and miraa (lchat). Miraa (Cutha edzdis) is a shrub 
that grows in the hills east of Mount Kenya and 
whose shoots contain an alkaloid with narcotic 
effects for which it is also exported to neighbor- 
ing countries, especially to Somalia and the Yem- 
en. Due to the quasi-monopoly of miraa in the 
Meru region in Kenya it is also the cash crop with 
the highest revenues: one acre of miraa yields 
about KES 8,000 worth of shoots per month, 
whereas an average acre of tea in small-scale farm- 
ing produces 200 kg of tea leaves worth KES 1,800 
at the time of writing. Coffee prices are subject 
to considerable fluctuations but even at their 
peaks coffee nowadays seldom pays as well as 
tea for small-scale farmers. While about two- 
thirds engage in farming, for about one-third of 
the interviewees off-farm employment generates 
the main part of household income: approximate- 
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ly 17.4 % are full-time employed, 4.3 % cas~~ally 
employed and 12.0 % self-employed. 

Similar to other programs of the same design, our 
scheme is plagued by mis-targeting of partici- 
pants. For the part of tlie sample located in Kisii 
District we have plotted the socio-economic char- 
acteristics of interviewees in the timeline szirvey 
as a baseline against the scl?eme survey. The re- 
sults confirni at a statistically significant level that 
homeowners show higher achievements in edu- 
cation and tend to have better-paying jobs than 
their counterparts from tlie timeline survey. This 
selection effect has been recognized by the cen- 
tral management of the scheme and as a conse- 
quence a policy of 'downward drift' has been put 
in place which endeavors to explicitly address the 
disadvantaged groups in the communities. 

However, concerns have been voiced that the in- 
creased targeting of poorer people might prove 
co~mterproductive regarding repayment perform- 
ance of loans. Like all loans, the financial sustain- 
ability and therefore replicability of the scheme 
relies crucially on the timely repayment of loans. 
Debtor default is one of the key reasons why nu- 
merous micro-credit schemes fail in the long run 
and factors that drive default therefore deserve 
closer attention (Morduch 1999; Zeller 1998). For 
this reason, in the remainder of this section we 
explore mortgage default statistically and try to 
isolate variables which influence mortgage re- 
payment in order to show how repayment per- 
formance might be affected by increased target- 
ing of poorer groups of the society. 

4.3 Indicators of mortgage 
repayment pet.formance 

Predicting mortgage default in micro-credit 
schemes is a key prerequisite for ensuring long- 
term financial sustainability of the scheme through 
timely repayment. Figure 3 depicts the mortgage 
repayment situation for the whole program in Ken- 

ya suggesting two central notions: firstly, for 
those locations which have functioned since at 
least 1999, repayment performance declines with 
increasing maturity of a region. Secondly, repay- 
ment perfonnance declines with increasing size of 
operations in a particular region. Overall, repayment 
perfor~nance hovers at remarkably low levels, fall- 
ing fi-om36 % to 27 % at the national level £kom 1999 
to 2004. In this section we start to explore issues of 
repayment performance statistically. 

In our analysis, we employ three mortgage per- 
formance indicators which reflect different aspects 
of mortgage repayment. The lag indicator LAG 
mirrors the ability to keep up with mortgage repay- 
ment over the duration of the mortgage and is 
calculated averaging the total amount of payments 
a homeowner is behind or ahead of her repayment 
schedule over the twelve months preceding the 
date of the interview. We allow for a 30-day res- 
pite to adjust for short-term liquidity variability and 
irregular repayment collection. The second indi- 
cator, denoted IRREGULARITY, measures the 
continuity of payments during the preceding 
twelve months regardless of the fact whether the 
homeowner is ahead or beliind with her payments. 
IRREGULARITY has been introduced to distin- 
guish between mortgages which are still continu- 
ously serviced despite possible arrears, as indi- 
cated by LAG. Only mortgages with arrears of more 
than six months and irregular repayment, i.e. with 
a negative IRREGULARITY indicator, have been 
classified as defaults using DEFAULT. This allows 
for income variability, for example due to adverse 
weather conditions or unexpected household ex- 
penditure in the event of illness or death of a family 
member, which affects mortgage repayment and 
might cause a homeowner to fall into arrears (cf. 
Lipton and RavalZion 1995: 2597E). IfIRREGUM- 
ITY is positive, a negative LAG value does not nec- 
essarily indicate default since the debtor is paying 
regularly, i.e. not accuniulating further arrears. 

The corresponding formulas for LAG, IRREGU- 
LARITYand DEFAULTexpress the same relation 
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Total 1 Headquarter 
Office Nairobi 

Fig. 3 Total number ofmortgages and repayment performance in all Kenyan regions in March 1999 and March 
2004 (Central Mortgage Database 2004) 1 Gesamtzahl der Hypotheken undRiiclczahlungsrate in alien 
kenianischen Regionen, Marz 1999 und Marz 2004 (Central Mortgage Database 2004) 

mathematically: 

with: 

q = quarters in the year preceding the date of survey, 
RcI = total repayment received by quarter q, 
tq = months in which mortgage has been active 

by quarter q, 
rq= amount of monthly mortgage installment in 

quarter q, 

IRREGULARITY: 

DEFAULT: 

= 0 w LAG 5 -6 A IRREGULARITY < 0, 

else DEFAULT: = 1. 

The values of the equations for LAG and IRREG- 
ULARITYare continuous. Zeller (1 998: 61 2) jus- 

tifies his choice of a continuous repayment rate 
variable and a tobit maximum likelihood model with 
the additional information it provides. While this 
is true, most other credit scoring models use di- 
chotoino~is variables on the grounds that all fail- 
ures should be treated equally as failures and all 
compliances as compliances without any distinc- 
tion of better or worse failures or coinpliances (e.g. 
Boyes et al. 1989; Schreiner 2004; Vogelgesang 
2003). We adopt the latter view and transform LAG 
and IRREGULARITY into Boolean variables by 
setting all negative values to 0 ('failure') and all 
others to 1 ('compliance'). 

As cross-tabulated in Table 3, 71.7 % of sample 
households have arrears of more than 30 days, 
only 12.2 % of households both pay regularly and 
do not have any arrears, whereas 57.8 % both show 
irregular payment of installments and arrears of 
more than 30 days on their balance sheet. 19.1 % 
of all mortgages in the sample can be classified as 
possible defaults according to our definition. This 
is necessarily a rather inaccurate estimate, since it 
is highly likely that a certain proportion of default- 
ing homeowners systematically evaded inter- 
views, thus creating a sampling bias, and since 
many mortgage contracts are comparatively 
young (mean of 24.5 months). On the other hand, 

Tab. 3 Crosstabulation of LAG and CONTINUITY (11 = 237; field survey 2001,2002,2004), logit models for 
determinants of repayment performance I KreuztaDellierung von LAG und CONTINUITY (n = 237; 
Feldstudie 2001, 2002, 20041, Logit-Modelle fur die Bestimmungsfal~toren der Ruchzahlunrrsleistunrr 

LAG 

Total 

Arrears (= 0) 
\ ,  

No arrears (= 1) 

Total 

170 

IRREGULARITY 
Irregular (= 0) I Regular (= 1) 

38 
175 

137 3 3 

29 

62 

- - 

67 
237 
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Tub. 4 Logit regression models for LAG, IRREGULARITY and DEFAULT (field survey 2001, 2002, 
2004; *=0.10, **=0.05 and ***=0.0 1 indicate significance levels; ref. indicates reference category 
for categorical variables) I Logit Regression.vt~~odelle,fiir LAG, IRREGULARITY undDEFAULT 
(Feldjorschung 2001, 2002, 2004; '"0.10, "*=0.05 und ***=0.01 bezeichnen das Signjjzkunz- 
niveau; ref; bezeichnet die Refeuenzkutegorie,fiir ot-dinule Variublen) 

experience shows that even with arrears of more 
than six months and irregular repayment some 
homeowners have been able to successfully pay 
back their mortgages. 

For modeling regression equations which in- 
volve dichotomous dependent variables, as in 
our case, we employ discrete choice models as 
they are used in credit scoring. This leaves the 
researcher with the option of either logit and 
probit analyses or discriminant analysis. Logitl 
probit models predict as well as discriminant 
analysis but have three advantages which facil- 
itate the ensuing analysis: they estimate how 
each individual characteristic affects the depend- 
ent variables; they do no require strong distribu- 
tional assumptioils and they calculate regression 
coefficients as z-scores or Iogarithmised coeffi- 
cients which make for an easy transformation into 
chances (Kmenta 1986: 555ff.; Schreiner 2004: 3; 
Wiginton 1980). The only difference between 
logit and probit models is their link function: pro- 
bit models are based on the standard normal 
curve, whereas logit models are based on a loga- 
rithmic transformation. Therefore, it is only in the 
extremes that the values of the two models differ 
(Tabachnik and Fidell200 1 : 5 17ff.). 

For our analysis we have opted for a logit regres- 
sion model. Table 4 depicts the results of the re- 
gression estimation for LAG, IRREGULARITY 
and DEFAULT. Due to missing values, the total 
number of cases included differs from the full sam- 
ple. The column marked 'exp (coefficient)' indi- 
cates the change of the odds for each unit of 
change and therefore serves as a measure for the 
strength of the association between the respec- 
tive regressor and the dependent variable. 

Of all three models, LAG and DEFAULTshow al- 
most equally good model fits with high values for 
Nagelkerlte's R-Square at 0.342 and 0.393 and re- 
ductions of the (-2) null log likelihood value by 
more than 26 % and 32 %, respectively. IRREGU- 
LARITYperforms slightly worse though it is still 
able to adequately distinguish between the groups. 
Regional dummy variables have been iiicluded in 
all three models but are only significant for the 
case of R~~nyenjes in the IRREGULARITY model. 

With age of afliliate, active mortgages and age 
cohort two endogenous and one exogenous var- 
iable enter the regression equation of the LAG 
model at a significance level of 0.10 or lower. With 
each year that the affiliate matures, chances that 
there are no arrears in the affiliate are almost 
halved. However, this does not seem to be related 
to the generally increasing chance of arrears with 
increasing duration of the mortgage, since inter- 
estingly, the age of the mortgage does not enter 
the LAG model significantly. The number of ac- 
tive mortgages, used as a proxy for the size of the 
affiliate, exerts a highly significant influence as 
well, with each additional mortgage contract bring- 
ing down the probability of no arrears vis-a-vis 
arrears by approximately 8 %. These results con- 
firm our hypotheses deducted from Figure 3 re- 
garding the influence of the size and the age of an 
affiliate on repayment performance. 

Among the exogenous variables, only age of home- 
owner serves as a significant predictor of arrears in 
some cases. All age cohorts between 30 and 49 years 
of age show a performance significantly worse than 
the one of the reference group of the cohort with 
homeowners aged 50 years and above. It is only 
young homeowners between 20 and 29 years whose 
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performance does not drop significantly when 5. Discussion: Reducing Mis-Targeting 
compared to the reference group. and Mortgage Default 

IRREGULARITY is the dependent variable 
which is least explained through the regressors 
employed in our model. Irregular repayment of 
loans slightly increases with each additional 
mortgage in the affiliate and decreases by more 
than 22 % with each additional dependent in 
school. Contrary to common expectations, 
homeowners with cash crops as their main 
source of income perform significantly better in 
paying regularly than their full-time employed 
counterparts. The variability of weather condi- 
tions and the resulting fluctuations of income 
derived from agricultural activities would rath- 
er suggest the opposite. 

Finally, our tentative DEFAULT indicator exhib- 
its strong negative ties with the maturity of the 
mortgage (active mortgage time) and especially 
with the size of the affiliate (number of active 
mortgages), two exogenous variables. With each 
additional mortgage in an affiliate the odds that 
a loan is classified as a default according to our 
definition grow by almost 20 %. Similarly, some 
age cohorts appear to be significantly more 
prone to default than others. However, our clas- 
sification of defaults is only preliminary and can- 
not substitute an analysis once sufficient data 
on de facto defaults are available. 

5.1 Predicting default statistically 

As a classification tool, our regression models 
show overall prediction success of between 76 % 
and 84 % for the present dataset (cf. Tab. 5). For 
the LAG and IRREGULARITYmodels type I er- 
rors are remarkably low, i.e. non-compliance is 
correctly diagnosed at a level of 90 % and high- 
er. This prediction success is offset, however, 
by high type I1 errors: almost 60 % of non-LAG 
homeowners were predicted as LAGS, and almost 
80 % of regular payers were predicted as irregu- 
lar payers. The regression models therefore re- 
sult in overly cautious predictions and tend to 
exclude more applicants than necessary if used 
for credit scoring and applicant screening. On the 
other hand, debtor selection on the basis of these 
models would contribute to ratcheting up repay- 
ment perfonnance by determining probable non- 
compliance with repayment requirements. 

Yet, as the regression models show, repayment 
performance is mainly associated with endo- 
genous variables like size and age of an affiliate 
which cannot be manipulated by applicant selec- 
tion procedures. In fact, none of our models have 
established occupation or education as significant 
predictors for deficient repayment performance. 

Tab. 5 Classification diagrams for LAG, IRREGULARITY and DEFAULT regression models (separation 
value: 0.5) I Klassz~zierzrngsdiagramme fiirLAG, IRREGUALRIATYundDEFAULTRegressions- 
modelle (separation value: 0,5) 

Predicted 
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Observed 

Yes 

No 

Tatal 

This should be stressed explicitly since it is good 
news for the poor who tend to be endowed with 
lower levels of human capital. Even variance in 
endogenous variables only partially explains, 
however, variance in repayment performance. 
High incidences of arrears and irregular payment 
across the board suggest that there could be a 
more fundamental, systemic deficiency in the 
mortgage and repayment system. 

5.2 Managing timely repayment and  
financial sustainability 

The incentive system for timely repayment lends 
itself as a first point of inquiry. Currently, there 
are no credible measures in place to provide dis- 
incentives for individual repayment default. In 
theory, the homeowners could be evicted and ex- 
propriated in the case of complete default, a ineas- 
ure which is difficult to realize in practice in mral 
areas of developing countries and has never been 
taken in Kenya. Instead, if repayment rates in an 
affiliate fall below 80 %, the whole group is pe- 
nalized by freezing all funding for new houses 
~mtil repayment reaches the 80 % threshold again. 
This system reveals two major flaws: firstly, the 
cut-off from funding exerts little influence on 
homeowners' willingness to repay since it does 
not adversely affect those who have already re- 
ceived a house, and secondly, even if the group 
is affected, most affiliates are far too big to make 
social group cohesion a significant factor in coun- 
teracting repayment default (cf. literature on col- 
lective goods and small groups, e.g. Olson 1965). 
This conclusion is also supported by the strong 
negative correlation between affiliate size and re- 
payment perfonnance in our regression equations. 

LAG Other housing loan schemes operate with group 
lending and joint liability and thus increase dis- 
incentives for repayment default (cf. Mitlin 2004). 
Kritikos and Vigenina (2005: 2 13) find that "joint 
liability induces a group formation of low risk bor- 
rowers. After the loan disbursement, the incen- 

Correct 
classifications 

90.1% 

41.8% 

76.0% 

Yes 

146 

39 
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NO 

16 

28 

tive system leads to peer monitoring, peer support 
and peer pressure between the borrowers, thus 
helping the lending institution to address the moral 
hazard and enforcement problem." 

In this context, Grameen Bank's loan scheme for 
self-help housing in rural Bangladesh merits at- 
tention: it managed to recuperate close to 100 % 
of its disbursed loans through a peer guarantee 
system in which groups of five members were 
formed to guarantee the repayment of the hous- 
ing loan (Ahmed 1998). Recuperation rates of oth- 
er group lending housing schemes in Namibia, 
Venezuela and India were lower than the Grameen 
Bank's and reported defaults of between 25 to 
40 % (Mitlin 2004: 13). A recent contribution by 
Vogelgesang (2003) singles out four major incen- 
tives for timely repayment in micro-credit loan 
schemes: personal guarantees to secure the loan; 
denial of access to future loans in the case of 
non-repayment; improvement of the conditions 
for the present loan with timely repayment; and 
sufficient income to be able to repay. The condi- 
tions in the micro-credit section, however, are 
hardly comparable to the mortgage repayment in 
the housing scheme analyzed: durations of loans 
are shorter, installments are paid more frequent- 
ly, amounts of loans taken out are smaller and 
micro-credit loans are usually given to finance 
income-creating business activities. 

IRREGULARITY 

There seems to exist a consensus that, in general, 
micro-credit housing schemes, even with group 
lending, will hardly be financially sustainable, as 
housing does not constitute an income-enhanc- 
ing activity (Mitlin 2004; Morduch 1999; Zeller 
1998). Besides the financial effect, charging in- 
terest rates therefore has a more psychological 
side effect of not labeling the loans as 'give- 
aways' but rather as financial contracts with cor- 
responding obligations. In the Kenyan case, in 
view of total organizational expenditure (admin- 
istration, training, transportation etc.) reaching 
more than twice the direct house construction 
costs, viability without external subsidies is be- 

Correct 
classifications 

95.8% 
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76.1% 
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47 

NO 

7 
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Correct 
classifications 

39.5% 
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17 
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yond reach. Mordzich (1999: 1587) argues that 
only 1 % of NGO programs worldwide is current- 
ly financially sustainable and therefore considers 
subsidies for housing as legitimate. Nevertheless 
it must be emphasized that loan repayment is one 
of the essential financial and programmatic pillars 
of any aided self-help housing scheine. 

tieth the cost of a scheme house in Kisii Central 
District. In light of this striking gap between in- 
come and expenditure it must remain highly ques- 
tionable, however, whether a policy of 'down- 
ward drift' will be able to successfully include 
the poorest fractions of the population in the 
housing scheme if the general principles of the 
scheine are to remain unaltered. 

5.3 Including the p o o r  
6. Conclusion 

While we have seen that in the current state in- 
clusion of more disadvantaged groups of the pop- 
ulation would not have adverse effects on repay- 
ment performance, it remains unclear whether the 
program will ever be able to target the poorest with 
its current design. At around USD 1,000 per loan, 
the size of the loan is one serious factor which 
hamstrings self-targeting of the poor from a pure- 
ly financial point of view. Even with an average 
housing loan of USD 370 in the Grameen Bank's 
case Imran Matin (1998) found that credit deep- 
ening was correlated with increasing inis-target- 
ing. For two villages In South Africa Hendriks and 
Lyne (2003) calculated that absolute budget shares 
of housing expenditure are between 2 and 6 % of 
the total budget, for wealthier households this 
ratio reaches 10 %. Makezzi and Mayo (1 985) ar- 
gue that the percentage of income that lowest-in- 
come households could actively devote to hous- 
ing might be as low as 8 % to 10 %, whereas 
Grimes (1976) sets this percentage at 15 %. 

Thus in the best case, with an average monthly 
installment of KES 572, as in our scheine, this 
would require a n~onthly income of more than 
KES 3,800 or almost USD 50. Although figures 
for income are notoriously unreliable, judging 
from the acreage of an average shamba, for ex- 
ample in the Kisii region, the poorest deciles of 
the population certainly fall significantly below 
this mark. With building costs ranging from KES 
3,000 to 5,000, depending on the size of the house 
and the skills of the builder, grass-thatched hous- 
es with mud and wattle walls are about one-twen- 

This paper has tried to shed light on the devel- 
opment of housing conditions in a part of rural 
Kenya and elucidate the exclusion of the poor- 
est from inlprovement in housing structures over 
a period of almost 25 years from 1980 to 2004. We 
have made an inquiry into the determinants of 
mortgage repayment and the conditions for in- 
cluding the poor in an aided self-help housing 
program which operates on a mortgage basis in 
selected rural areas of Kenya. 

In the first part of our contribution, we have rep- 
licated a study in one rural district of Kenya dat- 
ing back to 1980. We have fo~md that a signifi- 
cant inlprovement of housing standards has tak- 
en place over the course of time, even in the ab- 
sence of any significant political or fk~ancial fa- 
cilitation. At the same time, however, we have es- 
tablished a link between deficient housing condi- 
tions and the presence of poverty which suggests 
that it is the poorest fractions of the rural popula- 
tion who suffer most from inadequate housing. 

People living under deficient housing conditions 
in rural areas constitute the target group of the 
self-help housing scheme we have analyzed in 
the second part of the paper. Like numerous sim- 
ilar programs the scheme is afflicted by two ma- 
jor shortcomings: Firstly, although explicitly tar- 
geting them, it largely excludes the poorest 
deciles of the rural population. Secondly, the 
overall repayment rate of mortgages disbursed 
under the scheme is currently relatively low and 

thus puts considerable pressure on the financial 
component of the program. 

Based on our statistical data we have built regres- 
sion models which correctly predict successful 
regular repayment at a percentage of 90 % and 
higher by using exogenous and endogenous var- 
iables for the regression equation. It is endog- 
enous variables like the size and the age of an 
affiliate which exert the most significant influence 
on repayment. At the same time we have estab- 
lished that for our sample, low levels of educa- 
tion or classification into a lower occupation 
group, which are generally associated with pov- 
erty, do not negatively affect repayment perform- 
ance. Thus, somewhat paradoxically, poorer and 
wealthier hoineowners perform equally well in re- 
paying their dues. These results indicate that the 
newly implemented policy of downward drift 
through inclusion of poorer households is unlike- 
ly to be foiled by deteriorating repayment per- 
fonnance as common sense would suggest. 

The comparison with other aided self-help 11011s- 
ing schemes yielded further suggestions for 
changes in the incentive stsucture to encourage 
timely repayment, especially with regard to reduc- 
ing group size and introducing group lending and 
joint liability. The current disincentives for falling 
into asrears are skewed and not sufficient to tackle 
payment defaults. In the ongoing expansion of 
operations of the scheine these issues of inis-tar- 
geting and financial sustainability need to be ad- 
dressed in order to comply with the initial mission 
of supporting the poor and to prevent further de- 
pletion of funds in order to ensure replicability. 
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Summary: Improvement o f  Housing Conditions 
and the Performance of an Aided Housing Scheme 
in Selected Rural Areas ofKenya 

While housing issues in urban agglomerations of 
sub-Saharan Africa have attracted considerable scho- 
larly attention, comparatively little is known about 
housing problems in rural areas, which are charac- 
terized by two interrelated problems: a lack of data 
on housing conditions and a lack of intervention in 
the case of substandard housing. Taking issue with 
these shortcomings in our contribution, we first 
replicate a survey of housing conditions in Kisii 
District, arural district of Western Kenyawith high 
population pressure, by Sterkenburg et al. (1982) 
dating back to 1980. Although we observe a signi- 
ficant improvement of housing structures over the 

past 25 years in this particular district, we can also 
establish that deficient housing conditions fall dis- 
proportionately on the poor. This problem is exacer- 
bated by dwindling land holding sizes which jeopar- 
dize the already fragile livelihood basis of the rural 
poor even more. Departing from this result, we 
secondly analyze an aided self-help housing scheme 
which aims to facilitate the improvement of housing 
conditions for the poor in rural areas of Kenya by 
providing loans for the construction of houses and 
support in the construction process. Based on data 
gathered from 263 face-to-face interviews we examine 
the financial sustainability of the underlying mort- 
gage system and aim to identify the main drivers of 
mortgage default through multivariate logit analysis. 
For this purpose we build three regression models 
which capture different aspects of repayment per- 
formance and are better able to predict non-perfor- 
ming mortgages. Our statistical results indicate that 
it is mainly endogenous variables like the size and the 
age of the program in certain locations which drive 
mortgage default. At the same time, typical poverty 
variables like education or holding size are not 
significantly correlated with mal-performance in 
mortgage repayment and therefore increased targe- 
ting of poorer population groups is unlikely to result 
in declining repayment rates. In a comparison with 
other aided self-help housing schemes we conclude 
to suggest a range of organizational adjustments 
which are designed to generally encourage timely 
repayment of mortgages. 

Zusammenfassung: Verbesserung von Wohnbedin- 
gungen und Leistungsfahigkeit eines unterstiitzten 
Hausbauprogramms in ausgewahlten landlichen 
Regionen Kenias 

Haben Wohnungsfragen in den Agglomerationsraumen 
Subsahara-Afrikas bisher relativ intensive wissenschaA- 
liche Beachtungerfahren, so ist iiberdie Wohnungspro- 
bleme in Iandlichen Gebieten vergleichsweise wenig 
bekannt. Vor allem zwei miteinander verschrankte 
Probleme charakterisieren die Situation in Iandlichen 
Gebieten: fehlende Daten zu Wohnbedingungen und 
dementsprechend fehlende Interventionen gegen man- 
gelhafte Wohnsubstanz. Als Beitrag zur Linderung 
dieser Mange1 replizieren wir in unserem Artikel 
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zunachst eine 1980 von Sterkenburg et al. (1982) 
durchgefuhrte Studie zu Wohnbedingungen im Dis- 
trikt Kisii, einem landlichen Distrikt mit hohem Bevol- 
kerungsdruck im Westen Kenias. Zwar ist in diesem 
Distrikt eine deutliche Verbesserung der Wohnungs- 
substanzuber die vergangenen 25 Jahre zu beobachten, 
jedochzeigenunsere Resultate, dass mangelhafte Wohn- 
bedingungen uberproportional die arme Bevolkerung 
treffen. Diese Situation wird noch verscharft durch 
abnehmende Gr~~ndstiicltsflachen, die die ohnehin fra- 
gile Livelihood-Basis der armen landlichen Bevolke- 
rungsschicht gefahrdet. Ausgehendvondiesem Ergeb- 
nis betrachten wir im zweitenTeil unseres Beitrags ein 
NGO-unterstutztes Hausbauprogrannn, das sich zum 
Ziel gesetzt hat, die Wohnbedingungen der armen 
Bevolkerung in landlichen Regionen Kenias zu verbes- 
sern, indem Kredite zum Hausbau und Unterstutzung 
im Bauvorgang selbst angeboten werden. Auf Grund- 
lage von 263 Leitfadeninterviews untersuchen wir die 
finanzielle Nachhaltigkeit des Kreditprogramms und 
versuchen die Hauptfaktorenfiir Zahlungsverzug bzw. 
Komplettausfall der Rucltzahl~~ngen zu identifizieren. 
Zu diesem Zweck konstruieren wir drei multivariate 
Logit-Regressionsmodelle, die unterschiedliche As- 
pekte des Ruckzahlungsverhaltens abbilden und 
imstande sind, Zahlungsausfall oder -verzug besser 
vorherzusagen. Die statistischen Resultate zeigen, 
dass in der Hauptsache endogene Variablen wie die 
GroRe oder das Alter des Hausbauprogram~ns in be- 
stimmten Gemeinden mit ZahlungsverstoRen korrelie- 
ren, wohingegen typische Ar~nutsindikatoren wie Bil- 
dung oder Landbesitz unsignifikant korrelieren. Dies 
legt die Schlussfolgerung nahe, dass eine stQltere Ein- 
bindung armerer Bevolkerung keineswegs zu einem 
Sinken der Zahlungsmoral fiiluen muss. AbschlieRend 
schlagenwir aus deinVergleichmit anderenunterstutz- 
ten Hausbauprogra~nmen noch eine Reihe organisato- 
rischer Anpassungenvor, die eine Erhohungder Ruck- 
zahlungsrate erhohen sollen. 

Risumd: Amdlioration des conditions de logement et 
la performance d'un projet de soutient a l'auto- 
ddveloppenzent de l'habitat dans des milieux ruratrx 
choisis de Kenya 

Alors que les problemes de logement dans les agglo- 
merations de I'Afrique subsaharienne ont CtC I'objet 

de beaucoup d'etudes, comparativement les proble- 
mes lies a I'habitat dans les milieux ruraux sontpeu 
connus. En partant de ces manquements pour le 
developpement de nos recherches, nous nous som- 
mes tout d'abord bases sur une Ctude des conditions 
de logement dans une rCgion rurale de l'ouest du 
Kenya datant de 1980. Alors qu'a travers notre 
etude historique nous observons une amdioration 
significative de l'habitat a cours des 25 dernikres 
annees, nous pouvons Ctablir que proportionnelle- 
ment les populations pauvres sont plus affectees 
par une insuffisance des conditions de logement. A 
partir de ce resultat, nous avons dans un second 
temps analysk un projet de soutient a l'auto-dive- 
loppement de I'habitat comme theme de cet article, 
dont l'objectif est de faciliter I'amClioration des 
conditions de logement pour les pauvres dans les 
milieux ruraux du Kenya. En se basant sur les 
donnees recueillies a travers de 263 interviews face- 
a-face nous examinons le caractere durable du finan- 
cement du systkme de pr&t sous-jacent et nous 
efforqons d'identifier les raisons principales des 
difauts de paiement a l'aide d'une analyse multi 
variable logit. Nos resultats statistiques indiquent 
que ce sont principalement des variables endogknes 
telles que la dimension et l'gge du progralnnle qui 
sont a l'origine des defauts de paiement. Parallele- 
ment, les variables de pauvretC typiques ne sont pas 
significativement corrClCes avec les mauvaises per- 
formances des remboursements de pr&t et ainsi i l  est 
peu probable que le ciblage de groupes depopulation 
plus pauvres se traduise par une baisse de I'inten- 
tion de rembourser le credit. 
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