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Abstract A
This study examined the housing characteristics that characterize the housing quality in Windhoek Namibia.
The study used the United Nations definition of housing quality. A constructed housing quality index which em-
ploy the United States Department of Housing and Urban Developments definition of housing quality, which
classifies buildings as adequate, moderately inadequate, and severely inadequate was adopted. Multinomial
logistic regression was employed to analyze the relationship between housing quality and housing character-
istics in Windhoek. The constructed housing quality index identifies key factors related to housing quality in
Namibia such as water source, sanitation, access to electricity, housing durability and security of tenure. The
main findings of the analysis show that physical adequacy or structure-type indicators such as drinking water,
highest grade completed, tenure status, lighting energy, type of employer, housing type, wall material and
waste disposal significantly predict housing quality at 5% level of significance. The dependent variable, hous-
ing quality, had three categories ‘0’-adequate ‘I’-moderately inadequate and ‘2°- severely inadequate. The
results show that 59.3 percent of Windhoek households are adequate and more than a third of Windhoek pop-
ulation are living in inadequate households of which 17% are severely inadequate households. A one sample
test of proportion was performed on the results and the test showed that the results are significant at 5% level
of significance. In order to design and implement appropriate policies and programs to respond to the housing
challenges in Windhoek, it is important to identify and quantify the proportion of the population that lives in
inadequate housing, those living in informal settlements or those who have severely inadequate housing. The
Namibian government should come up with a standard definition of housing quality that researchers can use
to measure and analyze housing quality.
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Keywords: Housing Quality, Adequate Housing, Inadequate Housing, Housing Conditions, Urban Housing, Windhoek, Namibia,
Housing Durability, Improved Water Access, Improved Sanitation.

Chapter 1: Introduction

Introduction

This research was conducted in order to evaluate the housing
infrastructure and quality in Windhoek, Namibia. In this study,
much focus is on statistical analysis of housing quality/condition
using data from 2015 Namibia Inter-censal Demographic Sur-
vey. The first chapter of the study, which is introduction provides
more information on the research background and discuss issues
such as the statement of the problem and research objectives.
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Background of the Study

One of the fundamental basic human needs, along with food and
water, is shelter or housing. Throughout the world it has been
reported that a billion new houses will be needed by 2025 in
order to accommodate new urban dwellers, while it is estimated
that the meagre resources of 330 million people are likely to be
stretched and strained by their housing needs, accompanied by
intense emotional distress. Access to safe, healthy shelter and
basic services is essential to the overall (physical, psychological,
social and economic) well- being of a person [1].
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The Universal Declaration of Human Rights, Article 25, states
that “Everyone has the right to a standard of living adequate for
the health and well-being of himself and of his family, including
food, clothing, housing and medical care and necessary social
services, and the right to security in the event of unemployment,
sickness, disability, widowhood, old age or other lack of liveli-
hood in circumstances beyond his control”. Yet, while housing
is internationally recognized as a human right this has not guar-
anteed decent shelter for many.

The demand for housing stems from the basic need for shelter.
Households demand accessible, sufficient / appropriate and af-
fordable housing, and this is not available on the market in Na-
mibia. Dr. Chiripanhura also states that, in addition, the growth
of informal settlements where there is inadequate water and
sanitation facilities is linked to the unaffordability of decent ac-
commodation in urban areas. (The Namibian Household Income
and Expenditure Survey 2009/10, 2012) Reported that nearly a
quarter of the population lacks access to decent housing. The
main challenge that households face is the lack of affordability
of existing houses [2].

More and more people are migrating from rural areas to live per-
manently in urban areas. This trend, long since a reality in cities
such as Nairobi, Kinshasa, Dares Salaam, Luanda and Momba-
sa, is now posing an ever-increasing challenge in Windhoek [3].

Efforts to upgrade informal settlements and provide formal low-
cost housing or other measures do not seem to be meeting the
people’s expectations in terms of fast results. Housing in Namib-
ia is supplied by the government, non-government organizations,
private sector and individuals at various income categories. The
low cost housing is supplied by the Build Together Programme
(BTP) and the Shack Dwellers’ Federation of Namibia, a gov-
ernment and non-government entity respectively [4].

Another low-cost housing provider, which is a government en-
tity, and the largest in Namibia, is the National Housing Enter-
prise (NHE). The NHE was established in 1993 as a parastatal of
the Ministry of Regional and Local Government and Housing to
provide innovative housing solutions in order to alleviate nation-
al housing needs. Vision 2030, envisage that, with an estimate
of a backlog of 80 000 houses, 3000 houses would need to be
built every year in order to meet the country’s population hous-
ing needs by 2030.

Either a lack of adequate housing or housing which is of poor
quality will inevitably reflect adversely on the extent of social
development of a particular community and the economic en-
vironment within which its individual members live. This study
gives significant attention to challenging the hegemonic forces
that militate against ensuring that the needy and vulnerable have
equitable access to housing which is of adequate quality.

Statement of the Problem

The focus on the quality/condition of housing is motivated by
the large number of informal settlements in and around Wind-
hoek. These people live in poor living conditions in which Basic
facilities are mostly lacking. The City of Windhoek recognizes
that the existence of informal settlements is a serious problem
as they accommodate a large proportion of the urban popula-
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tion. Informal settlements continue to grow and new ones be-
ing formed on land that is not legally obtained from the City of
Windhoek.

The question often is, which areas should Namibians consider as
informal settlements? These areas are found on the periphery of
many towns, comprising 40% of the urban population, according
to statistics shared by the Shack Dwellers Federation of Namibia
(SDFN). Informal settlements’ household have limited individ-
ual water connections, limited or no toilets, houses are built out
of substandard materials, and owners have no security of tenure
for the land. An additional struggle is that too many people are
forced into open-air defecation, which denies residents the right
to dignity, and puts women and girls at risk of crime and disease.

The root of the housing problem in Windhoek can be brought
down to three factors- urbanization, unaffordability of decent
accommodation and unavailability of land. By finding ways to
better the quality/condition of informal settlements, a major part
of the housing problem in Windhoek can be solved. Interven-
tions should be implemented in the district and municipality to
achieve these objectives.

Research Objectives Main Objective

* To examine the housing characteristics that impinge on
housing quality/condition

*  General Objectives

*  To assess the number of households in Windhoek that lack
basic housing amenities.

*  To assess the relationship between housing quality in Wind-
hoek and housing characteristics such as sanitation, source
of energy, tenure, types of cooking fuel, types of toilets and
building materials.

Significance of the Study

The findings of this study may enhance approaches to tackling
the housing problem in Namibia. The study may also contribute
towards the exploration of other possible alternative methods of
housing provision that may be affordable and energy friendly.

Limitation and Delimitation of the Study

This study is limited to Windhoek, leaving out other parts of
Namibia where similar or different problems might be prevalent.
The study uses secondary data that may have been collected for
some other purpose and may not be very accurate. A common
limitation of this study is the generation of the housing quality
scale.

Definition of Key Terms

1. Quality: The standard of something as measured against
other things of a similar kind; the degree of excellence of
something.

2. Condition: The state of something regarding its appear-
ance, quality, or Working order.

3. Housing: Buildings for people to live in.

4. Home: The place where one lives permanently, especially
as a member of a family or household.

5. Household: A house and its occupants regarded as a unit.

6. Adequate: Satisfactory or acceptable in quality or quantity.

7. Characteristics: A feature or quality belonging typically to
a person, place, or thing and serving to identify them.
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Chapter 2: Review of Related Literature

Introduction

The purpose of this review is to gain any information on pre-
vious research in the field of housing quality/condition. Some
of the associated factors of housing quality are explored in this
chapter.

Defining Housing Quality

Housing quality has many elements and can be defined in many
ways. It has been defined differently by different people depend-
ing on the emphasis and focus of analysis. A targeted definition
of housing quality concerns simply the quality of the internal

and external structure of a dwelling and aspects of the internal
environment. A wider definition may include features of the
neighbourhood and concepts such as environmental sustainabil-
ity. Housing quality as defined by depends upon the presence of
characteristics of dwelling units that contribute to the desirabili-
ty of a dwelling unit through the subjective reactions of families
to those characteristics that are determined by the development
of consumer preferences [5, 6].

Figure 1 shows some of the major components of housing qual-
ity, and some of the elements that can be included in each com-
ponent [5].

Components of housing quality
; Environmental
External structure: sustainability
Structural {ag bullding code Insulation
e o Efficient heat
S notleak) SOUrces
Security (eg doors Iock) Grey-water systerns
orokenrotien et) b
Internal structure
Dwalling contains basic facities in Internal emironment
working condition: Adequate ventilation
Water supply Adeguate ighting
Sewage disposal Floor surfaces frae from tripping
Powar supply hazards
Other internal components are Indioor air quality
adequate (eg doorsclose | Waisture levals (dampness)
elacirical S0curey

Figure 1: Components of housing quality

The concept of quality ‘housing” has been discussed particularly
by the United Nations through its series of seminars on the so-
cial aspects of housing through the use of different terms such
as ‘suitable’, ‘adequate’, ‘standard’ or ‘good’ housing [7]. As it
was impossible to have a universal definition of good or quality
housing, it was generally agreed that good housing satisfies the
resident’s needs at a given stage of development. It was also
agreed that good housing should fulfill the various functions of
which housing should provide, the important ones being for shel-
ter, family life, economic stability, family participation and ac-
cess to community facilities discussed the concept of ‘habitable’
housing in relation to occupants’ need and dwelling satisfaction.
He highlighted the fact that housing quality is influenced by a
whole series of factors namely engineering, social, behavioral
and others and that the quality of housing is not static because it
varies in accordance with circumstances [8, 9].

Housing Quality and Housing Characteristics

In this study, housing quality will be measured by assessing the
quality of services that comes with the housing such as water
supply, electricity, security, efficient transportation, education,
employment status etc. Characteristics are defined as “the subset
of the attributes possessed by housing or other goods that enter
into consumer preference development and consumer decision
making” [6].

The measures of housing quality (e.g., measures of building
physical deficiencies, dwelling, household, and location charac-
teristics) employ the United States Department of Housing and
Urban Development’s definition of housing quality, which clas-
sifies buildings as adequate, moderately inadequate, and severe-
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ly inadequate [10].

Adequate Housing

A housing unit is considered adequate if at a minimum it meets
the following criteria [11]:

Access to improved water.

Access to improved sanitation.

Access to electricity.

Structural quality/durability of dwellings.

Security of tenure.

SNk LD =

Moderately Inadequate Housing

A unit that is not severely inadequate is moderately inadequate,
if it has any one of the following conditions [12]:

Lack of a kitchen sink

Lack of a bathroom sink

Open cracks in the inside walls, or ceilings

A breakdown of the sewage system since the last interview

Lack of built-in equipment designed to distribute heat
throughout the unit in climates with 4,000 of more heating
degree days.

In this study a unit is moderately inadequate if it lacks anyone of
the following conditions:

Access to improved water.

Access to improved sanitation.

Access to electricity.

Structural quality/durability of dwellings.

Security of tenure.

SNk LD =

SNk LD =

Severely Inadequate Housing
A unit is considered severely inadequate, according to if any of
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the following criteria apply [10]:

1. Unit does not have hot and cold running water.

2. Unit does not have a bathtub or shower.

3. Unit does not have a flush toilet.

4. Unit shares plumbing facilities.

5. Unit was cold for 24 hours or more and more than two
breakdowns of the heating  equipmenthave occurred that
lasted longer than 6 hours.

6. Unit with no Electricity.

7. Unit has exposed wiring, not every room has working elec-
trical plugs, and the fuses have blown more than twice.

8. Unit has five or six of the following structural conditions:

9. Unit has had outside water leaks in the past 12 months.

10. Unit has had inside water leaks in the past 12 months.

11. Unit has holes in the floor.

12. Unit has open cracks wider than a dime.

13. An area of peeling paint larger than 8 x 11

14. (Seeing rats recently

However, in this study a unit will be considered severely inade-
quate if the inhabitants suffer from two or three of the following

[11]:

1. Lack of access to improved water sources.
2. Lack of access to improved sanitation.

3. Lack of access to electricity.

4. Lack of housing durability.

5. Lack of security of tenure.

Definition of Indicators

Access to Improved Water

A household is considered to have access to improved drinking
water if the facility (source of drinking water) is protected from
outside contamination, in particular faecal matter. Improved
drinking water sources include: piped in water into dwelling,

plot or yard; public tap/stand pipe service with no more than 5
households.

Access to Improved Sanitation

A household is said to have access to improved sanitation if ei-
ther an excreta disposal system is available to household mem-
bers, in the form of a private toilet or a public toilet shared with
a reasonable number of people. Such improved sanitation facili-
ties, thus, hygienically separates human waste from human con-
tact. The improved facilities include: flush/pour-flush toilets or
latrines connected to a sewer.

Structural Quality/Durability of Dwellings

A house is considered as ‘durable’ if it is built on a non-hazard-
ous location and has a permanent and adequate structure able to
protect its inhabitants from the extremes of climatic conditions
such as rain, heat, cold, and humidity. In order to determine the
household durability, consider the following elements: Perma-
nency of structure (permanent building material for the walls,
roof and floor; compliance with building codes; the dwelling is
not in a dilapidated state; the dwelling is not in need of major
repair);

Security of Tenure

A housing structure should be accompanied by security of ten-
ure. This means that the members of the household should have
a legal status against arbitrary unlawful eviction, harassment as
well as any other threats.

Theoretical Framework

Based on the arguments by it can be summarized that theoreti-
cally, quality affordable housing encompasses the provision of
housing which fulfil the following need illustrated in Figure.2
this study will adopt the same theoretical framework [7].

| QUALITY AFFORDABLE

HOUSING
[ 1
Human Needs | Cultural Needs/ Norms
l (social status)
Individual & Family Dwelling unit Neighbourhood Tenure Structural
Needs Norms Norms Norms Norms
+ Comfort (thermal, ® Size of space/s * Location « Ownrshp. || » Dwelling
ventilation, privacy, etc) || e Types of space || » Physical env. type
= Fanuly interaction ® No. of spaces * Social env.
* Family activities ® Space .amrang. * Social facil.
* Self esteem ® Social status * Amenities
* Safety / security * Amenities * Accessibility
+ Economic needs * Orientation + Infrastructure
= Income level * Buildg materls.
= Expenditure
[ [ aawss
1 I
PLANNING & DESIGN
STANDARDS

Figure 2: Theoretical Framework

Housing Situation in Windhoek

The issue of housing remains a very complex and contentious
subject in Namibia. The pressure on urban areas is becoming
ever more acute, as demonstrated by rapidly increasing urban-
izations rates over the last decade and a half. Concurrently, the
demand for affordable housing and land in cities, towns and set-
tlements by citizens has exhausted supply; as is clear from previ-
ous research the existing formal housing market does not readily
cater to a majority of Namibians by virtue of their income level

Page No: 04 /

www.mKkscienceset.com

[13]. The clearest evidence of this predicament is found in the
mushrooming of informal settlements — often unplanned — and
the resultant socio-economic consequences such as disease out-
breaks, lack of economic opportunities, pollution and so forth.
A study done by [14]. Concluded that the limited availability of
serviced land, and hence the increasing price for serviced land,
was identified by all stakeholders as the key barrier in delivery
of housing in Namibia.
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Conclusion Remarks

The majority of studies use hedonic models to measure housing
quality. Another important set of variables in traditional hedon-
ic models of housing quality includes the distance to Central
Business Districts (CBD), or location, and access to basic life-
style amenities. Has used a bid-rent approach to estimate the
willingness-to-pay for housing attributes in Cairo and Manila.
Work indicates that low-income households value the closeness
to their place of employment and the CBD more highly than
other housing characteristics, and further, they value closeness
to pure water sources and are willing to pay a premium for such
access and some type of toilet and others have also used physical
adequacy or structure-type indicators in their housing demand
analyses, and these variables — wall floor and roofing materials,
for example — have generally been shown to be reliable determi-
nants of the willingness-to-pay for housing characteristics. The
items and scaling measures in this study — wall material, type of
floor material, type of roof material, availability of electricity,
type of sewerage system, and type of water supply facilities —are
based on recommendations of the United Nations [15-18].

Chapter 3: Methodology

Introduction

This chapter encompasses the layout of the methods which is
proposed to be used from the stage of data source to the stage of
data analysis. Research methodology consist of research design,
target population, sampling methods, sample size, and research
instrument.

Research Design

This study used a quantitative method to analyze the qualities
and conditions of housing in Windhoek, Namibia. The study
used secondary data collected by Namibia Statistics Agency,
during the Namibia Demographic Inter-censal Survey (NIDS)
2016. According to the NIDS was conducted with the objective
of generating “timely collection and release of key demographic
indicators to update information on population size and growth,
fertility, mortality, migration and other population characteris-
tics as well as household facilities and amenities. It is a nation-
ally representative sample survey taken between two censuses,
the 2011 census and the envisaged 2021 census. Thus, the data
collected through the NIDS 2016 consist of the variables that
answered this study’s objective [19].

Target Population

The target population for the 2016 NIDS was members of pri-
vate households in Namibi. Thus, the population living in insti-
tutions, such as hospitals, hostels, police barracks and prisons
were not covered in this survey. However, private households
within institutional settings such as teachers’ houses in school
premises were covered. Therefore, this study will adopt the same
target population as covered by Namibia Statistics Agency in the
2016 NIDS [19].

Sample Size

The statistics institution, NSA used a national sampling frame
which is a list of small geographical areas called Primary Sam-
pling Units (PSU) there are 6245 PSU’s in Namibia which were
created using the enumeration areas (EA) of the 2011 Popula-
tion and Housing Census. Therefore, NSA used a sample de-
sign which was a stratified two-stage cluster sample, where the
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first stage units were the PSUs and the second stage units were
the households. Sample sizes were determined to give reliable
estimates of the population characteristics at the regional level
(i.e. lowest domain of estimation). A total of 12480 households
constituted the sample from all 14 regions and from a sample of
624 PSUs. Nonetheless, to analyze the qualities and conditions
of houses in Windhoek, this study used a sample of 1344 house-
holds in Khomas region only.

Data Analysis

This study used Statistical Package for Social Sciences (SPSS)

version 20.0 to filter Windhoek Household, clean and analysis.

Moreover, Microsoft Excel 2016, supplemented SPSS in graph-

ic and chart designs for better data presentation (frequency ta-

bles, charts and graphs). To give an overview of the data used,
descriptive statistics on housing is presented through tables
and charts. Furthermore, Pearson Chi-Square was performed to
check association between Housing quality (dependent variable)
and Drinking Water, Toilet Facility, Lighting Energy, Waste Dis-
posal, Cooking Energy, Floor material, Wall Material, Housing
Type, Roof Material, Tenure status, Age of head and Sex (inde-
pendent variables). Chi-Square test assumes that the variables
measurement is nominal or ordinal, the categories of variables
are mutually exclusive, and the value of the cell expected should
be 5 or more in at least 80% of the cells. All significant conclu-
sion will be concluded at 95% confident interval. This study pro-
poses a multinomial logistic regression because housing quality

(dependent variable) has more than two random outcomes. Mul-

tinomial logistic regression model was fitted to test the associa-

tion of housing quality and the independent variables. The Mul-
tinomial logistic regression model assumptions as stated below
by Lund Research Ltd (2018) were not violated;

1. The dependent variable is measured at the nominal level,

2. There are one or more independent variables that are contin-
uous, ordinal or nominal (including dichotomous variables),

3. There should be independence of observations and the de-
pendent variable should have mutually exclusive and ex-
haustive categories.

4. There should be no multicollinearity which may occurs
when you have two or more independent variables that are
highly correlated with each other,

5. There needs to be a linear relationship between any contin-
uous independent variables and the logit transformation of
the dependent variable.

6. There should be no outliers, high leverage values or highly
influential points.

Multinomial Logistic Regression model general formula is ex-
pressed as follows:

p
y=1n(1_p)=,80+,81)(1+ wt Bt e

y is the dependent variable — housing quality

X/’s are the independent variables where i=1, 2, ...12; Drink-
ing Water, Toilet Facility, Lighting Energy, Waste Disposal,
Cooking Energy, Floor Material, Wall Material, Roof Material,
Tenure Status, Housing Type, Age of head and Sex. B,’s are the
coefficients of the explanatory variables.
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quality. Statistical methodology is used to solve for the param-
eters of a model that relates both the causes of housing quality
and its indicators to the underlying unobservable variable. The
Housing Quality variable is coded in three levels, “0” adequate,
“I”’moderately inadequate and “2” severely inadequate. Housing
characteristic indicators will be observed to determine the level

p is the probability of a success while 1-p is a probability of a
failure and ¢ is the error & Error component in the model,

All analysis of associations to be used in this study will be con-
cluded based on the decision at statistically significance of 5%.

Dependent Variable of quality of the houses.
The dependent variable is an unobservable variable — housing
Table 1: Measurement criteria for Housing Quality

Housing Quality

0- Adequate If at a minimum it meets the following criteria (UN HABITAT, 2018):
1. Access to improved water.
2. Access to improved sanitation.
3. Access to electricity.
4. Structural quality/durability of dwellings.

5. Security of tenure.

1- Moderately A unit is moderately inadequate (Emrath & Taylor, 2011), if it lacks any one of the above men-

Inadequate tioned conditions
2- Severely If the inhabitants suffer from two or three of the following conditions (UN HABITAT, 2018):
Inadequate 1. Lack of access to improved water sources.
2. Lack of access to improved sanitation.

3. Lack of access to electricity.

4. Lack of housing durability.

5. Lack of security of tenure.

Independent Variables nymized in order to address the ethical issue and none of the

The independent variables in the study are sex, drinking water,
toilet facility, lighting, waste disposal, cooking energy, floor ma-
terial, wall material, housing type, tenure status, highest grade
completed and type of employer.

Ethical Consideration
This study will use secondary data, obtained from the Namib-
ia Statistics Agency. All data to be obtained are already ano-

Table 2: Frequency table of housing quality in 2015, Windhoek

data at all level will be linked to the individuals within the study.

Chapter 4: Data Analysis, Results and Interpretation
General Overview

Household refers to a house and its occupants regarded as a unit.
The research study has a total of 1344 household observations,
of which 59.3% is considered adequate, 24.1% moderately inad-
equate and 16.6% severely inadequate.

Housing Quality
Frequency Percent Valid Percent Cumulative Percent
Adequate Housing 797 59.3 59.3 59.3
Moderately Inadequate 324 24.1 24.1 83.4
Severely Inadequate 223 16.6 16.6 100
Total 1344 100 100

Distribution of Data
Figure 3 Shows a histogram of age of respondents. The histo-

gram shows that the data is fairly normal because most of the
distribution of the data falls under the normal curve.

Age of respondents Farma)

&0~ Mean = 41 31
Std. Dev. = 9.832
No=1,344

a ]
] a
1 1

Frequency
§

0 0 T
40 s0 &0

Age (vears)

Figure 3: Histogram of age of respondents
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Table 3: Test of Normality

Tests of Normality
Kolmogorov-Smirnova
Statistic df Sig.
Age of Head .068 1344 <.001
Sleeping Rooms 202 1344 <.001

P-value<0.001<0.05 so we can conclude that the data is normally distributed.

Demographic Statistics 49% were female and 51% were male respondents.
The total number of respondents in the study was 1344, of which

HOUSING QUALITY BY SEX

ADEQUATE MODERATELY_INADEQUATE ~ SEVERELY_INADEQUATE

m Female = Male

Figure 4: Frequency of sex of respondents by housing quality.
The bar graph shows that more males own adequate and severely erately inadequate houses. However, male respondents are the

inadequate housing than females. The female frequency count, highest frequency owning severely inadequate houses with 53%.
of 56%, is higher than that of males, of 56%, for owning mod-

Table 4: Demographic Statistics with Housing Quality

Variable Housin g Quality
adequat e Moderatel y Severely In- Total
Inadequate adequa te
Employmen t Other Employer 2 0 0 2
Status
Other Own Account Worker 6 3 1 10
(without paid employees)
Employee 788 320 221 13
29
Unpaid Family Worker 1 0 0 1
Don’t know 0 1 1 2
Total 797 324 223 13
44
Housin g Quality
adequat e Moderatel y | Severely Inad- Total
Inadequate equate
Type of Employer Private company, enterprise or 477 192 115 78
cooperative
The Government (Including 112 62 35 20
local authorities), public sector 9
army
State-owned enterprise/ 55 26 18 99
Parastatal
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Private household/ Individual 153 44 55 25
2
Total 797 324 223 13
44
Housin g Quality
adequat e Moderatel y | Severely Inad- Total
Inadequate equa te
HH Main Income Salaries and/or wages 605 233 168 10
06
Subsistence farming 2 1 0
Commercial farming 3 0 0
Businessactivities, non- 67 33 21 12
farming 1
Pensionsfrom employment 15 2 7 24
and/or annuity funds
Cashremittances (notincl.alimony/ 32 33 16 81
child support)
Rental income 9 2 0 11
Interest from savings/ investments 3 1 1 5
State old age pension 25 3 2 30
War veterans/ Ex-combatants 1 0 1 2
grant
Disabilitygrants for adults (over 16 1 0 1
years)
State child maintenance grants 2 0 1 3
Vulnerable grant 1 0 1 2
Alimony and similar allowances 3 3 0 6
Drought relief assistance 1 4 1 6
In-kind receipts 21 9 3 33
Other (Specify) 6 0 1 7
Total 797 324 223 13
44
adequat e Moderatel Severely
y Inadequate Inadequa te
Highest Grade Primary education 108 29 7 14
Completed 4
Secondary education 521 195 136 85
2
Technical/Vocational 10 6 0 16
education
Tertiary education 158 94 80 33
2
Total 797 324 223 13
44
Housin g
Quality
adequat e Moderatel Severely Total
y Inadequate Inadequa te
Never married 454 193 131 77
8
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Married with certificate 240 96 58 39
4
Married traditionally / customary 18 11 8 37
Consensual union 58 16 22 96
Widowed 6 0 7
Divorced 17 7 3 27
Separated 4 1 5
Total 797 324 223 13
44

Table 4.3. Shows that the majority of people owning houses in
Windhoek are employees, with 788 respondents owning ade-
quate housing, 320 moderately inadequate housing and 221 se-
verely inadequate housing. The majority of people owning ade-
quate housing are employed in the private sector. Salaries and/or
wages are the main household income in Windhoek households
followed by business activities. The highest grade completed by
respondents owning houses is secondary education followed by
tertiary education and then primary education. The majority of

respondents never married.

Descriptive Statistics

Descriptive statistics are brief descriptive coefficients that sum-
marize a given data set, which can be either a representation of
the entire dataset or a sample of a population (Kenton, 2019).
Descriptive statistics are broken down into measures of central
tendency and measures of variability (spread).

Table 5: Descriptive statistics on Age of head and number of sleeping rooms

Descriptive
Statistic

Age of Head Mean 41.31
Median 40.00
Std. Deviation 9.832

Minimum 21

Maximum 65

Range 44

Interquartile Range 16
Sleeping Rooms Mean 222
Median 2.00
Std. Deviation 1.459

Minimum 1

Maximum 29

Range 28

Interquartile Range 2

It can be seen that the mean age of head of a household is 41
years and that the mean number of sleeping rooms in Windhoek
households is 2.

Table 6: Chi-square test of association values

Bivariate Statistics

The goal of bivariate statistics is to explore how two different
variables relate to or differ from each other. A chi-square test for
independence was performed on the variables to see if they have
a relationship with the dependent variable- housing quality. The
outputs are given in the table below.

Housing Quality
Chi-square value df P-value
Sex 9.659? 2 0.008*
Age(years) 86.5319° 102 0.863
Drinking Water 23.379* 2 <0.001*
Toilet facility 211.477 2 <0.001*
Lighting 283.261° 2 <0.001*
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Waste Disposal 142.187* 2 <0.001*
Cooking Energy 102.22¢ 2 <0.001*
Floor Material 149.708* 2 <0.001*
Wall Material 308.897* 2 <0.001*
Housing Type 214.329° 2 <0.001*
Roof Material 4.1042 2 0.128
Tenure Status 140.779? 2 <0.001*
Age Of Head 149.3222 126 0.077
Highest Grade Completed 45.345° 6 <0.001*
Type of Employer 15.380¢ 6 0.017*
Marital Status 12.069* 12 0.440
Employment Status 5.5552 8 0.697
HH Main Income 52.818* 32 0.012*

In table 4.8, we can see that Age (years), N Roof Material, Age
of Head, Marital Status and Employment Status has a p-val-
ue>0.05. Thus we can conclude that they are not significant to
the study. The rest of the variables has p-Value<0.05 and there-
fore we can conclude that they have a significant relationship
with the dependent variable- housing quality and is significant
to use in the study model.

Table 7: Model fitting information

Multinomial Logistic Regression

Significance of the Model

The model fitting is presented in table 4.9. The test indicates that
the full model is statistically significant at 0.05 significance lev-
el, p-value<0.001<0.05. This means that we have a significant
improvements in fit of the full model relative to the null model,
therefore the model is significant to use in the study.

Model Fitting Information

Model Model Fitting Criteria | Likelihood Ratio Tests
-2 Log Likelihood Chi-Square df P-value
Intercept Only 2202.345
Final 1327.775 874.57 64 <0.001

Estimation Results
The results of the model are presented in table 4.8. The table
contains the significant variables, along with the estimated coef-

Table 8: Model estimation results

ficients, standard errors of the estimate and the p- values. It also
includes the odd ratios.

Parameter
Estimates B Std. \\4 df P- OR 95% CI for OR
Error ald valu e
Lowe r Upp er
Boun Bou
d nd
Adequate Intercept - 1.55 10. 1 0.00
4.9 32 1
81 2
[Improved drinking water=1.00] 3.5 1.33 6.9 1 0.00 33.337 2.436 456.
07 5 01 9 17
[Improved Ob 0
drinking water=2.00]
Highest Grade Completed=1 2.1 0.44 23. 1 <0.0 8.659 3.625 20.6
59 4 6 01 88
Highest Grade Completed=2] 1.2 0.21 32. 1 <0.0 3.324 2.194 5.03
01 2 10 01 5
4
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Highest Grade 17. 3650 0 1 0.99 48905 0 .c
Completed=3] 705 73 6 137.3
Highest Grade Ob . . 0
Completed=4]
TenureStatus=1. 00] 0.5 0.18 9.9 1 0.00 1.809 1.252 2.61
93 8 7 2 3
Tenure Status= 2.00] 0b . . 0 . . . .
[Lighting=1.00] 0.7 0.30 6.1 1 0.01 2.127 1.173 3.85
55 4 72 3 7
[Lighting=2.00] Ob . . 0 . . . .
[B04 Sex=1] 0.0 0.17 0.3 1 0.57 1.102 0.785 1.54
97 3 12 6 6
[B04 Sex=2] Ob . . 0 . . . .
[H14 HH Main Income=1] - 1.26 0.4 1 0.49 0.418 0.035 5.01
0.8 8 73 1 6
72
[H14 HH Main Income=2] 16. 6651 0 1 0.99 18787 0 @
749 397 8 363
[H14 HH Main Income=3] 15. 8242 0 1 0.99 53088 0 {©
485 317 9 61.43
[H14 HH Main Income=4] - 1.29 0.3 1 0.53 0.444 0.035 5.61
0.8 4 94
12
[H14 HH Main Income=5] - 1.36 1.6 1 0.20 0.176 0.012 2.56
1.7 5 14 4 3
35
[H14 HH Main Income=6] - 1.31 0.9 1 0.32 0.272 0.021 3.57
1.3 5 83 1 2
04
[H14 HH Main 15. 3661 0 1 0.99 66616 0 .c
Income=7] 712 356 7 20.29
[H14 HH Main Income=8§] - 1.73 0.7 1 0.38 0.221 0.007 6.58
1.5 2 6 3 7
1
[H14 HH Main Income=9] - 1.48 0.0 1 0.87 0.795 0.044 14.4
0.2 1 24 7 68
3
[H14 HH Main Income=10] - 2.26 0.2 1 0.63 0.344 0.004 28.9
1.0 2 22 7 95
66
[H14 HH Main Income=11] 17. 9364 0 1 0.99 41043 0 @
53 .837 9 710.5
[H14 HH Main Income=12] - 1.83 0.2 1 0.60 0.387 0.011 13.9
0.9 69 4 76
5
[H14 HH Main Income=14] - 2.01 1.3 1 0.24 0.097 0.002 5.05
2.3 6 37 8 5
32
[H14 HH Main 16. 5529 0 1 0.99 14115 0 .c
Income=16] 463 261 8 120.8
[H14 HH Main Income=17] - 1.92 0.0 1 0.83 0.677 0.015 29.6
0.3 8 41 9 28
91
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[H14 HH Main Income=18] 0.0 1.42 0.0 0.97 1.039 0.063 17.0
38 7 01 9 37
[H14 HH Main Income=19] 0b . . . . . .
Floor Material=Impro ved 0.2 0.21 1.0 0.31 1.246 0.811 1.91
2 9 1 5 3
Floor Material=Not Improved Ob . . . . . .
[E22 Type of Employer=1] 0.6 0.21 9.1 0.00 1.937 1.261 2.97
61 9 09 3 5
[E22 Type of Employer=2] 0.7 0.31 59 0.01 2.127 1.159 3.90
55 29 5 4
[E22 Type of Employer=3] 0.7 0.36 4.1 0.04 2.098 1.025 4.29
41 6 07 3 4
[E22 Type of Employer=4] Ob . . . . . .
[Cooking_Energ y=1.00] - 0.31 0.6 0.40 0.771 0.417 1.42
0.2 4 87 7 6
6
[Cooking_Energ y=2.00] 0b . . . . . .
[Housing_Type 1.2 0.24 28. <0.0 3.611 2.258 5.77
=1.00] 84 74 01 5
4
[Housing_Type =2.00] 0b . . . . . .
[N Wall Materi al=1.00] 1.0 0.22 24. <0.0 2.935 1.908 4.51
77 03 01 3
6
[N_Wall Materi al=2.00] 0b . . . . . .
[Waste Disposa 1l New=1.00] 0.0 0.24 0.0 0.81 1.058 0.656 1.70
56 4 53 8 6
[Waste Disposal New=2.00] 0b . . . . . .
[Toilet Facility =1.00] 0.1 0.24 0.5 0.46 1.193 0.74 1.92
76 4 25 9 3
[Toilet Facility =2.00] Ob . . .
Mod- Intercept - 2955 0 0.99
erately 23. 208 4
Inadequate 879
Intercept
[Improved drinking - 0.62 0.5 0.45 0.629 0.186 2.12
water=1.00] 0.4 1 58 5 4
64
[Improved drinking water=2.00] 0b . . . . . .
Highest Grade Completed=1] 1.5 0.55 7.6 0.00 4.685 1.568 14.0
44 9 44 6 0
Highest Grade Completed=2] 0.8 0.28 8.5 0.00 2.302 1.315 4.03
34 6 14 4 1
Highest Grade Completed=3] 17. 3650 0 0.99 27554 0 .C
132 73 6 370.4
Highest Grade Completed=4] 0b . . . . . .
New_ Tenure S tatus=1.00] - 0.24 78. <0.0 0.115 0.071 [0.115
2.1 4 51 01 0.071
63 8
[New Tenure S tatus=2.00] 0b . . . . . .
[Lighting=1.00] - 0.42 0.8 0.35 0.674 0.292 1.55
0.3 7 55 5 6
95
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[Lighting=2.00] Ob . . 0 . . . .
[B04 Sex=1] 0.3 0.22 1.9 1 0.16 1.374 0.879 2.15
18 8 41 4
[B04 Sex=2] Ob . . 0 . . . .
[H14 HH Main Income=1] 19. 2955 0 1 0.99 31355 0 @
563 208 5 7847
[H14 HH Main 40. 7278 0 1 0.99 2.9161 0 .c
Income=2] 214 347 6 E+17
[H14 HH Main Income=3] 23. 1110 0 1 0.99 1.6397 0 ©
52 8.04 8 E+10
1
[H14 HH Main 19. 2955 0 1 0.99 38008 | [H14 HH @
Income=4] 756 208 5 2939 Main
In-
come=35]
[H14 HH Main 18. 2955 0 1 0.99 11035 0 g
Income=5] 519 208 5 3913
[H14 HH Main 19. 2955 0 1 0.99 43047 0 @
Income=6] 88 208 5 8289
[H14 HH Main 35. 4705 0 1 0.99 3.6077 0 .c
Income=7] 822 187 4 E+15
[H14 HH Main Income=8§] 22. 2955 1 0.99 66402 0 ©
616 208 4 21684
[H14 HH Main 20. 2955 0 1 0.99 65151 0 .c
Income=9] 295 208 5 8448
[H14 HH Main 3.4 0 . 1 . 31.238 31.23 31.2
Income=10] 42 8 38
[H14 HH Main Income=11] 20. 0 . 1 . 93174 93174 9317
65 0226 0225. 4022
7 5.7
[H14 HH Main Income=12] 3.7 6725 0 1 1 43.056 0 @
63 .249
[H14 HH Main Income=14] 1.7 9946 0 1 1 5.95 0 ©
8 97
[H14 HH Main 37. 6269 0 1 0.99 1.9127 0 @
Income=16] 49 448 5 E+16
[H14 HH Main 22. 2955 0 1 0.99 58173 0 g
Income=17] 484 208 4 16232
[H14 HH Main 20. 2955 0 1 0.99 81071 0 @
Income=18] 513 208 4 2063
[H14 HH Main Income=19] 0b . . 0 . . . .
[Floor Material =1.00] 0.0 0.28 0.0 1 0.82 1.065 0.612 1.85
63 3 5 3 5
[Floor Material =2.00] Ob . . 0 . . . .
[E22 Type of Employer=1] 0.6 0.32 43 1 0.03 1.98 1.046 3.75
83 6 98 6
[E22 Type of Employer=2] 0.5 0.41 1.7 1 0.18 1.75 0.771 3.97
6 8 89 1 4
[E22 Type of Employer=3] 0.4 0.50 0.9 1 0.34 1.615 0.603 4.32
8 3 11 5
[E22 Type of Employer=4] Ob . . 0 . . .
[Cooking Energ 0.2 0.45 0.2 1 0.58 1.283 0.525 3.13
y=1.00] 49 6 98 5 8
[Cooking Energ y=2.00] 0b . . 0
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[Housing_Type 1.0 0.30 10. 1 0.00 2.78 1.519 5.09
=1.00] 23 9 98 1
1
[Housing Type =2.00] 0b . . 0 . . . .
[N Wall Materi al=1.00] 5.3 0.37 20 1 <0.0 202.32 96.98 422.
1 5 0.3 01 8 7 083
2
[N Wall Materi al=2.00] 0b 0
[Waste Disposa 0.6 0.33 3.5 1 0.06 1.874 0.973 3.61
1 New=1.00] 28 5 25
[Waste Disposal New=2.00] Ob 0
[Toilet Facility =1.00] 0.5 0.31 2.4 1 0.11 1.653 0.885 3.08
03 9 87 5 9
[Toilet Facility =2.00] 0b 0

*  The reference category is: Severely Inadequate.

»  This parameter is set to zero because it is redundant.

The model output indicates that Drinking water, Highest grade
completed, Tenure status, Lighting Energy, Type of employer,
Housing Type, Wall Material and Waste disposal are significant
variables to predict housing quality, because they have a p-val-
ue<0.05.

Table 9: Model Classification

Furthermore, the classification table presented in table4.9 shows
that the overall percentage of the classification of the model is
77.30%. This means that the independent variables classifies the
dependent variable, housing quality, 77.30% correct, therefore
the model is adequate.

Classification
Observed Predict ed
Adequa te Moderately Inadequate Severely Inadequate Percent Correct

Adequate 750 8 39 94.10%

Moderately 80 243 1 75.00%
Inadequate

Severely 134 43 46 20.60%
Inadequate

Overall Percentage 71.70% 21.90% 6.40% 77.30%

Chapter 5: Discussion, Conclusion and Recommendation
Discussion

The research presented provides a comprehensive overview of
the criteria used for the evaluation of housing quality in exist-
ing studies. The results shows that, physical adequacy or struc-
ture-type indicators such as wall, floor, roofing materials, water
supply and sanitation significantly predict housing quality. This
findings are similar to studies done which have shown these
variables — wall, floor and roofing materials, for example — to be
reliable determinants of the willingness-to-pay for housing char-
acteristics. In a study in Nairobi slums respondents also identi-
fied access to basic infrastructure, such as toilets, water supply,
among others, as their priority. The regression model shows that
the demographics that has a significant effect on housing quality
in Windhoek is education level [17-29].

Conclusion

The result show that more than a third of Windhoek households
are living in inadequate households of which 17% are severely
inadequate households. This statistic is very high compared to
US households, just 1.3% of US households lived in severely
inadequate households in 2015.
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Recommendation

In order to design and implement appropriate policies and pro-
grams to respond to the housing challenges, it is important to
identify and quantify the proportion of the population that lives
in inadequate housing within urban areas, those living in infor-
mal settlements or those who have severely inadequate hous-
ing. The Namibian government should come up with a standard
definition of housing quality that researchers can use to measure
and analyze housing quality. The remedy for inadequate house-
hold cases may primarily be educational, providing information
about repair and maintenance, and how to cost effectively up-
grade inadequate structures to more current adequate structures.
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