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Abstract: People with disabilities face extra costs of living to participate in the social and economic
lives of their communities on an equal basis with people without disabilities. If these extra costs
are not accounted for, then their economic wellbeing will be overestimated. The Standard of Living
(SOL) method is a way of generating these estimates and is thus useful for determining the economic
impact of those costs in the current environment. However, previous studies have used different
indicators for disability and different measures of the standard of living, so it is hard to compare
estimates across different countries. This study applies a consistent set of indicators across seven
African countries to produce comparable estimates. Our estimates of the extra costs of living in
these lower-income countries are much lower than the results produced for higher-income countries
in prior work. We argue that this finding highlights the limitations of the SOL method as a useful
source of information for developing inclusive systems of social protection in lower-income countries
because it captures what households spend but not what the person with a disability needs to fully
participate in the social and economic lives of their community. In lower-income countries, people
with disabilities are likely to have fewer opportunities to spend on needed items thus resulting in
substantial unmet need for disability-related goods and services. Failing to account for these unmet
needs can lead to inadequate systems of social protection if they are based solely on SOL estimates.

Keywords: disability; Africa; extra costs; standard of living

1. Introduction

Disability is correlated with poverty around the world [1], but that relationship is
understated if the measure used is simply based on household income or consumption.
When using multi-dimensional measures of poverty that relationship is stronger [2,3],
especially when those indices account for the kinds of deprivations which are particularly
associated with disability, such as social connections and autonomy [4,5]. However, another
factor often left out of the analysis is the extra costs associated with living with disability.

People with disabilities face extra costs of living to participate in the social and eco-
nomic lives of their communities on an equal basis with people without disabilities [6].
These costs include both those specific to people with disabilities, such as assistive devices
and personal assistance, but also increased spending on mainstream needs like transporta-
tion and medical care. Thus, to have the same level of economic wellbeing as a household
without a person with a disability, a household with a person with a disability must have
income or consumption levels that are greater by the amount of those extra costs. A house-
hold with a member with a disability who cannot to meet all their basic needs at a particular
level of income, may have been able to do so if they did not have a member with a disability
who requires extra goods and services.

A household with a person with a disability whose consumption is at the poverty line
has one of two options—either live below the poverty line and cover some, if not all, of
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the extra costs needed by their household member, or live at the poverty line (in terms
of household items) but deny their household member with a disability those goods and
services they need to live full lives. In either case, the person with a disability living in a
household at the poverty line is, in essence, living below it. Additionally, even for families
above the poverty line, those additional costs are likely to affect economic wellbeing.

When examining the impact of extra costs on the lives of people with disabilities,
it is important to keep in mind the distinction between the extra costs needed for equal
participation and the extra expenditures that are made by households with people with
disabilities [7]. Household’s may not be able spend the full amount needed for equal
participation for several reasons.

• Families may not be able to afford the needed goods and services
• The goods and services may not be available, especially in low income countries and

in rural or remote areas
• People may be unaware of goods and services that can help them overcome barriers

to participation
• Discrimination can occur within a household, depriving people with disabilities of

things they need

Most of the estimates of the extra costs of disability are estimates of extra expenditures,
not the extra costs of goods and services required of equal participation. The estimates are
useful in looking at the economic impact of disability on people’s lives, but not for deter-
mining people’s needs. Still, those estimates show a significant impact. When adjusting
poverty lines by estimated extra expenditures on the needs of people with disabilities, the
poverty rate in Cambodia rises from 18% to 34%, from 17.6% to 23% in Vietnam, 21.1%
to 30.8% in Bosnia and Herzegovina, 32% to 42% in Mongolia and 38.5% to 52.9% in
Ghana [8–10]. In the United States, adjusting the standard poverty line by disability-related
expenditures would raise the estimated poverty rate of persons with disabilities from 24%
to 35% and leave 85% of persons with disabilities in the US living below four times the
poverty rate [11].

Most of the estimates of extra expenditures associated with disability rely on a method-
ology known as the Standard of Living Method (SOL), developed by Zaidi and Bur-
chardt [12]. After briefly explaining this methodology, this paper addresses two challenges
to this approach.

First, the SOL method relies on establishing a measure of the standard of living, and
it is not clear how sensitive the results are to the chosen measure, and to what extent
comparisons across countries are due to actual differences in extra expenditures or differ-
ences in how SOL is defined. This is not an indictment of the method, only a caution in
comparing results that use different indicators for the standard of living—and comparing
results between studies that use different indicators for identifying who has a disability.

Second, studies in South Africa and New Zealand, two very different countries, sug-
gest that the gap between actual expenditures and the costs needed for full participation
may be high [13,14]. In both cases, the estimated expenditures required for equal partici-
pation are very substantial and often significantly in excess many people’s incomes. As a
result, it is not clear whether the SOL method, which does measure the current economic
impact of disability expenditures on households, yields estimates that are appropriate for
informing the design and budgeting for social protection policies and other schemes aimed
at promoting full participation in LMIC.

Other limitations of the SOL are also discussed, for example that it only provides
average expenditures, even though the South Africa and New Zealand studies show that
these expenditures can vary widely across individuals, and the SOL does not provide
information on what is being purchased. These two aspects of the SOL measure also limit
its usefulness in designing programs to efficiently and adequately address these costs.
Nevertheless, the SOL measure does provide information on the current average economic
impact on households with members with disabilities, and sheds light on the inadequacy
of poverty measures that do not take this into account. Therefore, it is useful in adjusting
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measures of disability poverty gaps. Moreover, if the sample size is large enough, SOL
can be used to examine the difference in disability expenditures according to personal or
household characteristics.

2. Standard of Living Method

The basic idea behind the SOL approach is that two families with the same income
who are similar in a variety of other ways (e.g., household size, where they live, etc.)
are expected to have the same level of wellbeing defined in this study as an asset index.
If one of those households has a member with a disability, then any gap in wellbeing
is assumed to result from the increased expenditures associated with the needs of the
person with disability. In the absence of disability, those expenditures would be used to
build up assets but for households with a disability, the expenditures are used to cover
disability-related needs.

It is important to note that the SOL method does not address the indirect costs of
disability, namely the foregone income of people with disabilities or household members.
Those indirect costs result from barriers to employment or the need for household members
to forgo paid work in order to provide support. The SOL method is only looking at
the direct costs, that is extra expenditures on both disability specific and general items.
Comparisons are being made between households that have the same level of income.

The approach developed by Zaidi and Burchardt is shown below in Figure 1. The
higher line represents the relationship between income and standard of living for house-
holds without members with disabilities, the lower line is for those without members with
disabilities. As income increases, the standard of living increases at the same rate for both
types of households, but the line for households with members with disabilities is lower
by the amount of those extra costs, which are assumed to be fixed. A household with a
member with a disability must have an income of “I2” to have the same level of wellbeing
as a household without a member with a disability with income “I1”. The line segment
“AB” represents the extra cost of disability.
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Zaidi and Burchardt formulate the standard of living approach as.

S = αY + βD + γX + k (1)
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where S is an indicator of the standard of living, Y is household income, D is the presence
of a household member with a disability, and X are other household characteristics. The
parameter β is the impact of disability on the standard of living. Zaidi and Burchardt
interpret k as the minimum level of standard of living a household needs to survive. The
extra cost of disability, E, is given by

E = dY/dD = −β/α (2)

The distance between the lines is CB which is equal to β. The slope of the line is
CB/AB equal to α. Thus β/α is CB/(CB/AB) which equals AB, or I2-I1, which is the extra
cost of disability.

A common measure of the standard of living in the literature is wealth, represented by
an asset index, but other indices could be used. For example, studies have used standard
of living indicators based on self-rated financial satisfaction [15,16], the ability to afford
different desired goods and services [17–19], or subjective assessment of the ability to make
ends meet [20,21].

Because of the different definitions of the standard of living, it is unclear how compa-
rable estimates are across countries. Even among studies that have used an asset index, the
index has been constructed in different ways. It could be simply an index of the number
of assets owned, an index constructed through principal component analysis (PCA), or a
polychoric PCA [7,22]. The first of these three methods does not account for the correlation
between the ownership of various assets, the second, which identifies a latent underlying
variable of assets, does account for this, but the third extends that latent analysis to account
for the impact of not owning an asset. For example, if nearly everyone has a particular asset,
then having it does not add much information to an index, either based on the number of
assets or even a PCA. However, with a polychoric PCA, the fact that one does not have an
asset that is owned by most people can contribute to a signal that the person is poor [23].

3. Methodology

The goal of this study was to compare SOL estimates across countries in as compa-
rable a manner as possible. To control for differences in estimates that might come from
differences in how SOL is implemented, this study uses countries having data that allow
for the similar construction of an asset index, the same covariates, and the same definition
of disability. An effort was also made to control for differences that may result because of
differences in how people with disabilities are identified across studies.

Survey questions used for identifying people with disabilities can vary significantly,
and some types of questions have been shown to produce poor data [24]. The countries
selected for this study were chosen because they all use the Washington Group Questions
on disability, which have been widely adopted and recommended by many development
agencies and international organizations and because they have surveys with data that can
be used to construct an asset index in a similar manner. We also focused on lower income
countries in one region, Sub-Saharan Africa, to make the results more comparable [25].

The countries with surveys meeting the above criteria were Ethiopia, Tanzania, Liberia,
Nigeria, Namibia, Zimbabwe, and Malawi. Descriptive statistics for these countries’ data
can be found in Table 1. A description of the survey design, number of observations,
response rate, and links to more information about the surveys can be found in Table A1.

In all these surveys, a household was considered to have a member with a disability
if at least one household member answered that they had “a lot of difficulty” or “can-
not do” to at least one of the six activities in the Washington Group Short Set of Ques-
tions. These questions address seeing, hearing, walking or climbing steps, remember-
ing or concentrating, understanding or being understood by others, and self-care (For
the exact questions, and documentation on the use and testing of these questions see
www.washingtongroup-disability.com (accessed on 29 November 2022)).

www.washingtongroup-disability.com
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Table 1. Descriptive statistics by country and according to households with and without a person
with a disability (unweighted).

Disability
(Mean) SD No Disability

(Mean) SD

Ethiopia

Consumption (log) 7.01 0.73 7.23 0.79

Age of household head 54.87 16.97 41.75 14.47

Education of household head (years) 8.07 4.22 8.84 4.54

Urban 0.50 0.50 0.59 0.49

Household size 5.41 2.35 4.34 2.23

Health insurance 0.18 0.38 0.17 0.38

Asset Index 0.77 1.28 1.04 1.28

Observations 633 6137

Tanzania

Consumption (log) 11.33 0.90 11.53 0.94

Age of household head 57.30 16.34 42.57 14.97

Education of household head (years) 0.72 0.45 0.87 0.34

Urban 1.38 0.49 1.44 0.50

Household size 3.42 1.18 2.92 1.06

Health insurance 0.08 0.27 0.07 0.26

Asset Index 1.75 1.02 1.91 1.08

Observations 234 950

Liberia

Consumption (log) 7.65 1.02 7.72 0.95

Age of household head 47.81 14.71 41.73 20.67

Education of household head (years) 0.14 0.19 0.20 0.26

Urban 0.28 0.45 0.34 0.47

Household size 3.08 0.99 2.76 0.97

Health insurance 0.02 0.14 0.02 0.13

Asset Index 0.92 0.67 0.92 0.68

Observations 814 7536

Nigeria

Consumption (log) 11.93 0.63 12.11 0.68

Age of household head 55.33 17.70 47.88 15.26

Education of household head (years) 0.73 0.44 0.82 0.39

Urban 1.76 0.43 1.68 0.46

Household size 6.08 3.78 5.08 3.20

Health insurance 0.02 0.14 0.04 0.20

Asset Index 1.00 0.99 1.24 1.07

Observations 2993 19130

Namibia

Consumption (log) 10.88 0.98 11.00 1.00

Age of household head 59.28 18.20 44.87 16.21

Education of household head (years) 0.71 0.46 0.84 0.37
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Table 1. Cont.

Disability
(Mean) SD No Disability

(Mean) SD

Urban 1.67 0.47 1.53 0.50

Household size 5.75 3.54 3.90 2.73

Health insurance 0.02 0.15 0.09 0.29

Asset Index 1.11 1.14 1.38 1.23

Observations 1222 8868
Note: SD = Standard deviation. Disability defined as moderate-severe.

The other co-variates used in estimating Equation (1) were the log of consumption,
age, age-squared, education of household head, household size, whether the household
had health insurance, and whether they lived in an urban area. Regional dummies were
also used. Consumption was used, and not income, because that is standard in low income
countries where income is more difficult to measure and some households, particularly
poor ones, may produce some of what they consume.

The same methodology was used to construct the asset index based on a comparable set
of assets across countries, using the tetrachoric PCA command in Stata [26]. Tetrachoric PCA
is a kind of polychoric PCA method that is used for estimating the principal component
scores for binary variables. The first principal component scores for each country are
included in the Appendix A. The mean value of the latent asset index for each country is in
Table 1.

4. Results

The regression results for all seven countries are shown in Table 2, which also lists
the names and years of the surveys used. In terms of the covariates other than disability,
consumption and education were correlated with higher levels of assets across all the
countries, as was household size, except for Namibia where it had a small negative, but
statistically significant effect. Having health insurance also was associated with more assets
in all countries, except for Ethiopia where there was no statistically significant correlation.
Initially an additional year of age is correlated with more assets, but eventually, because of
the negative coefficient on age-squared, it starts being associated with decreasing assets.
These results are generally as expected.

Table 2. Regression Results for SOL.

Dependent
Variable: Latent

Asset Index
Ethiopia Tanzania Liberia Nigeria Namibia Zimbabwe Malawi

Survey

Ethiopia
Socioeconomic

Survey
2018/2019

The National
Panel Survey

2019/2020

Household
income and
expenditure

survey (2016)

Nigeria Living
Standards

Survey
2018/2019

Namibia
Household
Income and
Expenditure

Survey,
2015/2016

Poverty, Income,
Consumption

and Expenditure
Survey

Questionnaire
2017

Integrated
Household
Survey and
Integrated

Household Panel
Survey 2019

Extra
expenditure

estimate
6% 10% Not significant 8% Not significant 4% Not significant

Person with
moderate-severe

disability in
household

−0.012 −0.056 ** −0.003 −0.053 *** −0.007 −0.014 *** −0.009

Consumption
(log) 0.212 *** 0.578 *** 0.261 *** 0.692 *** 0.555 *** 0.382 *** 0.337 ***

Age 0.305 *** 0.008 0.122 *** 0.012 *** 0.018 *** 0.132 *** 0.435 ***

Age squared −0.290 *** 0.048 −0.094 *** −0.000 *** −0.000 *** −0.126 *** −0.233 ***

Education of
household head 0.237 *** 0.122 *** 0.172 *** 0.367 *** 0.308 *** 0.145 *** 0.337 ***
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Table 2. Cont.

Dependent
Variable: Latent

Asset Index
Ethiopia Tanzania Liberia Nigeria Namibia Zimbabwe Malawi

Urban −0.598 *** 0.157 0.267 *** −0.763 *** −0.711 *** 0.431 *** 0.248 ***

Regional
dummies Included Included Included Included Included Included Included

Household size 0.035 *** 0.219 *** 0.253 *** 0.072 *** −0.018 *** 0.215 *** 0.171 ***

Health insurance −0.005 0.048 * 0.084 *** 0.679 *** 0.753 *** 0.031 *** 0.107 ***

Observations 5846 1080 8287 20,750 10,090 26,431 11,404

* is significant at the 90% confidence level; ** is significant at the 95% confidence level; *** is significant at the
99% confidence level.

As for disability, the main variable of interest, it is always negatively associated with
the asset index, but is only statistically significant in three of the seven countries: Tanzania,
Nigeria, and Zimbabwe. As described above, the estimates for the extra expenditures
associated with disability are estimated by way of the ratio of the coefficient for disability
and the coefficient for log consumption. Thus, for Ethiopia, we estimate that households
including a member with a disability require 6% (−0.012/0.212) more income to maintain
their living standards relative to a comparable household without a member with a disabil-
ity. These estimates are lower than is often seen in higher income countries, as discussed
below. It ranges from 4% in Zimbabwe to 10% in Tanzania of household consumption and
is not statistically significant in Liberia and Namibia.

5. Discussion

The estimates for the extra expenditures associated with disability contrast sharply
with estimates in higher income countries, where the extra expenditures average out at
about 43%, as show in Table 3. As stated earlier, this could be because the reasons for the
gaps between what is spent and what is needed are much stronger in poorer countries.
In fact, Table 4 shows that the two poorest countries analyzed in this study did not show
significant increased expenditures. Namibia, however, is the exception. It is by far the
country with the highest income among the countries studied and shows no association
between disability and extra expenditures. Of course, it is still a relatively poor country.
The average per capita GDP in the world in 2020 was $10,961, compared to $4179 in
Namibia. However, these numbers also contrast with a study done in Ghana, a similar
African country with GDP per capita equal to $2206 using a PCA asset index, though not
far from another country with a similar level of income, Vietnam ($2656 per capita), at
11% [10,27].

The SOL is a valuable tool to estimate current average economic impact of the extra
expenditures needed for people with disabilities to participate. However, it has signifi-
cant limitations:

First, it does not account for the indirect costs of disability, that is foregone income, only
the direct costs incurred by households including members with a disability. Not accounting
for these direct costs is, nevertheless, important as it will overestimate the economic
wellbeing of households with members with disabilities. Poverty will be underestimated
among households with people with disabilities if the SOL method is not used to adjust
poverty rates. However, given the wide range of needs—as demonstrated in the South
African and New Zealand studies mentioned above—that average hides a great deal of
variance. By using the average cost, we will often under or overstate the economic impact
of disability on households. Some households have very high costs and some have very
low costs. For example, one person may only need a walker, but another might need a
personal assistant and a respirator. Moreover, these differences can very well be correlated
with the type and degree of disability. Only looking at the average might unintentionally
give the impression that a simple top-up of a cash transfer program can adequately address
everyone’s needs.
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Table 3. Extra expenditures as a proportion of household consumption in high income countries.

Country Percent Country Percent

USA 29 Ireland 41

UK 51 Iceland 77

Switzerland 54 Hungary 16

Spain 41 Germany 35

Slovenia 52 Greece 32

Slovakia 25 France 29

Romania 40 Finland 78

Portugal 38 Estonia 27

Poland 16 Denmark 56

Luxembourg 36 Czech Republic 36

Norway 89 Cyprus 17

Netherlands 63 Croatia 27

Malta 53 Bulgaria 21

Lithuania 30 Belgium 36

Latvia 37 Austria 54

Italy 45 Australia 50

AVERAGE 43
Sources: Antón, J. I. et al. (2016). An analysis of the cost of disability across Europe using the standard of living
approach. SERIEs, 7(3), 281–306 [20]. Ozdamar et al. (2020) [28]; Touchet, A., & Morciano, M. (2019). The Disability
Price Tag 2019. Technical Report [29]; Morris, Z.A. et al. (2022). The extra costs associated with living with a
disability in the United States. Journal of Disability Policy Studies, 10442073211043521 [11]; Vu, B. et al. (2020).
The costs of disability in Australia: a hybrid panel-data examination. Health Economics Review, 10(1), 1–10 [16];
Palmer, Carraro, L. & Cumpa, M.C. (2014). Accounting for different needs when identifying the poor and targeting
social assistance. Paper prepared for the IARIW 33rd General Conference, Rotterdam, 24–30 [30]; Amin, R.M., &
Adros, N.S.M. (2019). The Extra Costs of Having a Disability: The Case of IIUM. Intellectual Discourse, 27(SI# 2),
829–854 [31].

Table 4. Estimates of Extra Expenditures by Per Capita GDP.

Per Capita GDP in 2020 a Estimate of Extra Expenditures

Liberia 632.9 Not significant

Malawi 636.8 Not significant

Ethiopia 963.3 6 percent

Tanzania 1076.5 10 percent

Zimbabwe 1214.5 4 percent

Nigeria 2097.1 8 percent

Namibia 4179.3 Not significant
a Source: https://data.worldbank.org/indicator/NY.GDP.PCAP.CD (accessed on 29 November 2022).

Second, in low income countries where many people are highly income constrained
and are more likely to lack knowledge of or access to goods and services needed for
participation, disability-related expenditures may not be substantial. Unable to purchase
needed items, people with disabilities in such low-resource environments are likely to go
with substantial unmet needs for disability-related goods and services. If designers of social
protection policies aimed at equalizing economic wellbeing between households with and
without disabilities do not take this into account, they could conclude that a relatively minor
top-up to a cash transfer for households with members with disabilities is sufficient. This
could be incorrect if estimates of what people are currently spending are small, not because

https://data.worldbank.org/indicator/NY.GDP.PCAP.CD
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they do not need substantial goods and services but because they cannot afford them or
they are not currently available. A cash top-up may—on average—equalize resources
available for non-disability related expenditures, but it would be woefully insufficient for
providing the resources necessary to purchase the goods and services required for full
participation in economic and social life.

The large variance in how costs are incurred could call for a set of programs, for
example programs targeted at large expenses, like personal assistance or assistive devices,
as well as concessions for areas where costs are higher for people with disabilities (such as
transportation costs) as well as cash benefits to cover various idiosyncratic costs.

While the SOL can highlight that disability is leading to extra expenditures and so draw
attention to these issues, it is important that policymakers go beyond the SOL to measure
the types of goods and services people with different types and degrees of disability require
so they can match the structure of government programs to the structure of how those
costs are incurred. Work to make such estimates, as described in [7] and drawing upon the
methodologies in New Zealand and South Africa described elsewhere [13,14], are currently
underway in Georgia, Peru, and Tamil Nadu, and will hopefully be available soon. Further
research on estimating the types of goods and services need

6. Conclusions

The SOL method is a powerful approach using widely available data to estimate the
economic impact of direct disability costs in the current environment. When making cross-
country comparisons, it is important to be cognizant of differences in how both the standard
of living and disability are defined. This study provides a cross country comparison in one
region that uses common indicators.

The SOL method, however, is not well suited for the design of social protection
programs aimed at inclusion. Especially in low income countries, SOL estimates can
mistakenly be used to draw the conclusion that only minor benefits are needed because
in their current environment, for various reasons, not many expenditures occurring. The
design of such program requires information on the types of goods and services that people
with disabilities would need to participate on an equal basis with their non-disabled peers.
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Appendix A

Table A1. Description of surveys used in the research.

Name of Survey Survey Design Response Rates Additional
Information Obs.

Ethiopia
Ethiopia

Socioeconomic
Survey 2018/2019

Two-stage
stratified

probability sample
providing
nationally

representative
sample

Planned interview =
7527 households from
565 enumeration areas.
Actually interviewed:
6770 households from
535 enumeration areas
with a response rate of

90 percent

https://microdata.
worldbank.org/index.

php/catalog/3823
(accessed on 29

November 2022)

5846

Tanzania The National Panel
Survey 2019/2020

Multi-stage
clustered sample
design providing

nationally
representative

sample.

974 of the 989
households had been

located and 908
households were

successfully
re-interviewed for a total
household attrition rate

of 9.2 percent.

https://microdata.
worldbank.org/index.

php/catalog/3885
(accessed on 29

November 2022))

1080

Liberia
Household income

and expenditure
survey (2016)

Two-phased
clustered sampling
methods providing

nationally
representative

sample.

n/a

https://microdata.
worldbank.org/index.

php/catalog/2986
(accessed on 29

November 2022))

8287

Nigeria
Nigeria Living

Standards Survey
2018/2019

Random
systematic

sampling across
enumeration areas

with limited
sample from the

state of Borno due
to conflict.

n/a

https://microdata.
worldbank.org/index.

php/catalog/3827
(accessed on 29

November 2022))

20,750

Namibia

Namibia
Household Income
and Expenditure

Survey, 2015/2016

Random stratified
two-stage cluster
sample providing

a nationally
representative

sample.

10,090 out of 10,368
sampled households

were successfully
interviewed, resulting in
a 97.3 percent response

rate.

https://nsa.org.na/
microdata1/index.
php/catalog/28

/related-materials
(accessed on 29

November 2022))

10,090

Zimbabwe

Poverty, Income,
Consumption and

Expenditure
Survey

Questionnaire 2017

Stratified
two-stage sample
design providing

nationally
representative

sample.

Of 32,256 sampled
households, a total of

31,195 households
successfully completed
interviews providing a

response rate of 96.7
percent.

https://catalog.ihsn.
org/catalog/9250

(accessed on 29
November 2022)

26,431

Malawi

Integrated
Household Survey

and Integrated
Household Panel

Survey 2019

Stratified
two-stage sample
design providing

nationally
representative

sample.

12,288 households from
768 enumerated areas
were selected with 51

areas unable to be
visited due to COVID.

Final response rate was
93 percent.

https://microdata.
worldbank.org/index.

php/catalog/3818
(accessed on 29

November 2022))

11,404

Note: N/A not available. See [32] for more information on these surveys.
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Table A2. Asset index for Malawi- Results from tetrachoric Principal Components Analysis.

Variable First Principal Component Score

Radio with flash drive/micro CD 0.1296
Air conditioner 0.0882

Bed 0.1938
Bicycle 0.039

Beer-brewing drum 0.0034
Car 0.1959

Chair 0.1128
Iron (for pressing clothes) 0.1906

Clock 0.1836
Computer equipment & accessories 0.2029

Coffee table (for sitting room) 0.1754
Desk 0.1307

Cupboard, drawers, bureau 0.178
Tape or CD/DVD player; HiFi 0.1925

Electric or gas stove; hot plate, cooker 0.2099
Fan 0.205

Refrigerator 0.2194
Generator 0.1574

Electric Kettle 0.2057
Kerosene/paraffin stove 0.024

Lantern (paraffin) 0.0184
Lorry 0.1465

Mini-bus 0.1302
Motorcycle/scooter 0.0655

Mortar/pestle 0.0402
Radio (‘wireless’) 0.0313
Sewing machine 0.1171

Upholstered chair, sofa set 0.2029
Solar panel 0.0268

Satellite dish 0.2114
Table 0.1396

Television 0.2158
VCR 0.1225

Washing machine 0.1372
House −0.0837
Toilet 0.1098
Wall 0.1287
Roof 0.1849
Floor 0.2
Water 0.1646

Electricity 0.211
Mobile 0.1684

Table A3. Asset index for Liberia—Results from Tetrachoric Principal Components Analysis.

Variable First Principal Component Score

Refrigerator 0.254
Electric Fan 0.253

TV 0.242
Electricity (community generator, own generator, power

supplier, solar pane, car motorcycle battery, other) 0.242

Car 0.232
Satellite 0.225

Floor (CONCRETE, CEMENT, TILES, TIMBER/Not
earth) 0.213

Generator 0.211
Flush toilet 0.210
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Table A3. Cont.

Variable First Principal Component Score

Walls (zinc, iron, tin; stone clay bricks; concrete, cement,
blocks, wood or timber, poles) 0.207

Computer 0.203
Iron 0.202

Cupboards 0.194
Telephone 0.191

Air conditioning 0.181
Water heater 0.174

Calculator 0.164
Roof (CONCRETE, CEMENT, roofing tiles, iron sheets) 0.157

Sofas 0.147
Books 0.130
Bicycle 0.124
Radio 0.121

Electric gas stove 0.119
Watches 0.117
Tables 0.113

Water for handwashing laundry 0.106
Chairs 0.105
Beds 0.103

Motorcycle 0.083
Bus 0.083

Sewing machine 0.074
Piped water 0.067

Lanterns 0.057
Cooking equipment 0.044

Utensils 0.031
Lamp 0.018

Own land −0.062
Leather −0.163

Table A4. Asset index for Ethiopia—Results from Tetrachoric Principal Components Analysis.

Variable First Principal Component Score

house −0.1153
toilet 0.1679
wall 0.186
roof 0.1704
floor 0.2138

wash basin 0.1707
water 0.1599

electricity 0.1816
axe −0.1278

bicycle 0.1175
blanket 0.1008
bstove 0.0516
clock 0.106

cstove 0.1067
dresser 0.2075
emitad 0.2084
estove 0.2173
fridge 0.2132
gold 0.1541

hncart 0.007
kstove 0.1043

landline 0.0561
mattress bed 0.151
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Table A4. Cont.

Variable First Principal Component Score

motorcycle 0.0451
mplogh −0.0836
pick axe −0.1435

private car 0.152
radio 0.068

sewing 0.0459
shelf 0.1799
sickle −0.1727
silver 0.1376
sofast 0.2051
solard −0.0664
sstove 0.1467

satellite dish 0.2268
television 0.2277

plogh −0.1634
videod 0.1885
weavng −0.0238

water pump −0.0311
wtstor 0.0111

ownland −0.1213
mobilehh 0.1691
livestock −0.1929

Table A5. Asset index for Tanzania—Results from Tetrachoric Principal Components Analysis.

Variable First Principal Component Score
toilet 0.208
water 0.1299

electricity 0.2075
walls 0.1967
floor 0.232

wash basin 0.1371
beds 0.1963

books 0.1313
car 0.2023

chairs 0.0604
computers 0.19

cooking 0.0188
cupboards 0.1774

dish 0.2265
electricity 0.2264
handmi~h 0.085

iron 0.2241
lanterns 0.0514

mosquito 0.081
motorcycle 0.1068
musics~m 0.13
others~e 0.1551

radio 0.1404
refrigerator 0.2261

sewing machine 0.1147
sofas 0.2286
tables 0.1567

telephone 0.1922
tv 0.2549

video 0.2248
watches 0.1833

waterh~r 0.1725
waterpump 0.1096

wheelbarrow 0.0838
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Table A6. Asset index for Nigeria—Results from tetrachoric Principal Components Analysis.

Variable First Principal Component Score

Toilet 0.1961
Water 0.1473

Electricity 0.2142
Walls (Stone, bricks, concrete, cement, wood) 0.1825

Roof (iron sheets, concrete) 0.0292
Floor (cement, concrete, wood, tile, terrazzo, marble) 0.1806

Land −0.0539
Livestock −0.1024

Sofa 0.163
Chairs 0.0923
Table 0.1473

Mattress 0.1234
Bed 0.0559
Mat −0.0884

Sewing Machine 0.0718
Gas Cooking 0.1791
Electric Stove 0.1527

Gas Stove 0.1349
Kerosene cooking 0.1146

Refrigerator 0.195
Freezer 0.1887

Airconditioning 0.1934
Washing Machine 0.1918

Clothes Dryer 0.1554
Bicycle −0.0053

Motorbike 0.0007
Car 0.1718

Generator 0.1813
Fan 0.2157

Radio 0.0543
Recorder 0.093

Hi-fi 0.1745
Microwave 0.1961

Iron 0.2032
TV 0.2205

Computer 0.1832
DVD 0.1872

Satellite Dish 0.2039
Music 0.1323

Inverter 0.1241
Chairs 0.0899

Smart Phone 0.1821
Mobile Phone 0.0585

Table A7. Asset Index for Namibia-Results from tetrachoric Principal Components Analysis.

Variable First Principal Component Score

Toilet 0.2044
Water 0.1777

Electricity 0.2045
Walls (concrete, cement, stones, baked/burnt bricks 0.1872

Roof (cement, brick, corrugated iron/zinc, tiles, slate) 0.1112
Floor (concrete, wood, tiles) 0.1911

Land −0.007
Livestock −0.0875

Car 0.1771
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Table A7. Cont.

Variable First Principal Component Score

Bus 0.1266
Bakkie 0.159

Motorbike 0.1512
Bicycle 0.0949

Electric Stove 0.1901
Gas Stove 0.0768

Microwave 0.2186
Refrigerator 0.2184

Freezer 0.1808
Washing Machine 0.2156
Sewing Machine 0.0991

Radio −0.01
Stereo 0.1612

TV 0.2178
Satellite Dish 0.1905
DVD player 0.1661

Phone 0.1904
Cell Phone 0.1508
Computer 0.197

Tablet 0.1686
Camera 0.1772

Generator 0.1062
Livingroom Furniture 0.212

Bedroom Furniture 0.1746
Dining room Furniture 0.1871

Donkey/ox −0.0267
Plough −0.0918
Tractor 0.1199

Wheelbarrow 0.0728
Grindmill 0.0803

Boat 0.0933
Tent −0.0384

Table A8. Asset index for Zimbabwe—Results from tetrachoric Principal Components Analysis.

Variable First Principal Component Score

Television 0.2779
DVD Player 0.2276

Satellite Dish & components 0.2741
Computer 0.2238

Refrigerator 0.2729
Deep–freezer 0.2231

Toaster ordinary 0.2505
Sandwich Toaster 0.2421

Microwave 0.2614
Stove (gas or electric) 0.2814

Electric Heater 0.2393
Lounge suite 0.2094

Dining room suite 0.1992
Carpets 0.2239

own_power 0.2457
own_water 0.1711
own_sanit 0.2684
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