
Citation: Lewis, E.; Mitra, S.; Yap, J.

Do Disability Inequalities Grow with

Development? Evidence from 40

Countries. Sustainability 2022, 14,

5110. https://doi.org/10.3390/

su14095110

Academic Editor: Giuseppe Battaglia

Received: 17 February 2022

Accepted: 21 April 2022

Published: 23 April 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

sustainability

Article

Do Disability Inequalities Grow with Development? Evidence
from 40 Countries
Emily Lewis, Sophie Mitra * and Jaclyn Yap

Department of Economics, Fordham University, Bronx, NY 10458, USA; elewis31@fordham.edu (E.L.);
jyap4@fordham.edu (J.Y.)
* Correspondence: mitra@fordham.edu

Abstract: With development, people around the world have become wealthier and live longer. At
the same time, development can lead to growing inequalities within and between nations. This paper
analyses inequalities related to disability and how they vary across countries by development level.
Using internationally comparable data on disability inequalities in 40 countries, we assess disability
inequalities through the use of regression analyses with a variety of development measures. Results
support the hypothesis only partially: disability inequalities related to education, employment,
and multidimensional poverty are found to be significantly larger in countries at higher levels
of development. However, this is not the case for rates of access to water, sanitation, clean fuel,
electricity, housing, and assets. These results, overall, hold when using different development and
outcome indicators, and when focusing on specific subgroups of the population. The potential
implications of these findings are discussed. Further research is needed to understand, for education
and employment, the factors and processes that contribute to larger disability inequalities in countries
at higher levels of development and what strategies might be pursued to reduce them.

Keywords: development; disability; inequality; human development; sustainable human development;
multidimensional poverty; education; employment; standard of living; health

1. Introduction

Human development is widely understood as expanding people’s capabilities [1].
With human development, people have been able to stay in school, live longer, and earn
more. At the same time, development has sometimes contributed to growing inequalities
within and between nations [2]. This paper analyses inequalities related to disability and
explores whether they are larger at higher levels of human development.

The United Nations Convention on the Rights of Persons with Disabilities (CRPD)
has been ratified by 184 countries. The United Nations (UN) Sustainable Development
Goals (SDGs), adopted by Heads of States in 2015 as part of the 2030 Agenda for Sustain-
able Development, aim to be inclusive so that “no one will be left behind” in processes
of global development [3]. Despite such policy advances, research in the past decade
or so has shown that persons with disabilities experience higher rates of poverty than
those without disabilities, mainly due to “barriers in society such as discrimination, lim-
ited access to education and employment and lack of inclusion in livelihood and other
social programmes” [4]. The poverty experienced by persons with disabilities tends to
be multidimensional in nature, impacting areas such as education, employment, health,
material wellbeing, and social inclusion [4]. While the links between poverty and disability
have been analysed in depth conceptually as well as empirically [4–6], how such links
may change with development requires further study [7,8]. Studies of the past decade
suggest that there may be smaller differences between the levels of wellbeing of persons
with and without disabilities in countries with low levels of development. This has been
observed in the areas of employment [9], income poverty [4,10], and multidimensional
poverty [8,11,12].
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Groce and Kett coined the term “disability and development gap” to refer to the
hypothesis that countries and communities may develop in such ways that persons with
disabilities are left behind [13]. We test this hypothesis and examine factors contributing to
the disability and development gap, such as potential exclusionary development processes.

Although the disability and development gap hypothesis was formulated almost a
decade ago, there has been limited research to test it. Using, for the first time, internationally
comparable data on the inequalities associated with disability in 40 low- and middle-income
countries (LMICs), this study aims to analyse the disability and development gap using
regression analyses with various development measures. The hypothesis is that there is
an international disability and development gap in which inequalities between persons
with and without disabilities are larger in countries at higher levels of development. This
study uses the measure of disability recommended by the United Nations Principles and
Recommendations for Population and Housing Censuses [14]. Survey questions need to
cover at least the four essential domains of functional difficulties (seeing, hearing, walking,
cognition) and may also cover two additional domains (selfcare, communication). Such a
measure is consistent with interactional definitions of disability, in which disability results
from an interaction between a person with a health condition and the environment in its
many dimensions (e.g., physical, social, legal, policy). Such interactional definitions (e.g.,
by the WHO [15] and Mitra [16]) have developed as attempts to merge purely medical or
social definitions of disability [17].

This study adds to the ongoing global assessment of disability related inequalities [4],
with implications for the ongoing conversation regarding the inclusion of persons with
disabilities in development policy as well as the determinants of disability.

The paper is organized as follows. Section 2 describes the data and methods used. Section 3
presents the results, and Section 4 discusses the results and their possible implications.

2. Data and Methods
2.1. Disability Gaps

We use nationally representative statistics on disability inequalities in 40 countries
from the Disability Data Report [18]. The 40 countries under study are presented below
in Table 1. The Disability Data Report was compiled based on nationally representative
household surveys and censuses with internationally comparable questions on disability
between the years 2009 and 2018.

Table 1. Countries included in the study by region.

East Asia and
Pacific

Europe and
Central Asia

Latin America
and Caribbean

Middle East and
North Africa South Asia Sub-Saharan

Africa

Cambodia,
Indonesia, Kiribati,
Myanmar, Papua

New Guinea,
Philippines, Timor

Leste, Tonga,
Vanuatu, Vietnam

Tajikistan

Colombia,
Dominican

Republic, Haiti,
Mexico, Panama,

Peru,
Suriname,
Uruguay

Djibouti, Morocco,
West Bank and

Gaza

Afghanistan,
Bangladesh,

Maldives,
Pakistan

Ethiopia, Gambia,
Liberia, Malawi,
Mali, Mauritius,

Namibia, Nigeria,
Rwanda, Senegal,

South Africa,
Tanzania, Uganda,

Zimbabwe

Source: The classification of countries is based on World Bank [19].

The disability gap is the difference in an indicator between adults with and without
disabilities, where disability is measured through self-reports of any functional difficulty in
six domains: seeing, hearing, walking, cognition, self-care, and communication as per the
United Nations guidelines on disability measurement [14] (pp. 206–210). For this study, a
person is considered having any functional difficulty if a respondent answers either “some
difficulty,” “at least a lot of difficulty,” or “cannot do at all” in at least one domain [18].
The indicators assessed in this study either reflect achievements or deprivations. For
indicators that reflect achievements, the disability gap is the indicator for persons without
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disabilities minus that for persons with disabilities. For indicators that capture deprivations,
i.e., multidimensional poverty headcount and less than primary school completion, the
disability gap is the indicator for persons with disabilities minus that for persons without
disabilities. The disability gap can be positive or negative: a positive disability gap reflects
the disadvantage of persons with disabilities relative to persons without disabilities, while
a negative disability gap reflects the reverse—persons with no disabilities are worse off
relative to persons with disabilities.

Data on the disability gap is taken from Mitra and Yap [18]. Gaps are estimated for
all adults as well as disaggregated across smaller subgroups of the population by sex,
rural/urban location, and age. The indicators under consideration include the multidimen-
sional poverty headcount and the components that go into its calculation: share of adults
who have not completed primary school, employment population ratio (or employment
rate), and standard of living indicators, i.e., adults in households with safely managed
drinking water, safely managed sanitation services, clean cooking fuel, electricity, adequate
housing, and adults in households owning assets. The multidimensional poverty mea-
sure captures an individual’s experience of deprivations in more than one dimension of
wellbeing (e.g., education, health, employment, and standard of living). Its calculation
follows the counting method by Alkire and Foster [20] as operationalized by Mitra and
Yap [18]. An individual is considered multidimensionally poor if they experience more than
one deprivation across four domains (educational attainment, employment status, health
(water, sanitation), standard of living (clean fuel, electricity, adequate housing, owning
assets)).

2.2. Development Variable

Development is measured with the Human Development Index (HDI), a continuous
variable that ranges between 0 and 1, with values closer to 1 reflecting higher levels of
development [21]. For each country, we use the HDI value for the same year as the data used
to compute the disability gap. HDI measures three key dimensions of human development:
a long and healthy life, knowledge, and a decent standard of living [22]. These dimensions
are measured using life expectancy at birth, expected and mean years of schooling, and
GNI per capita, respectively.

The hypothesis under consideration is whether the gap is larger in magnitude for
countries with higher levels of development. We use ordinary least square regression
analyses to consider the relationship between the disability gap and development levels.

We start with a regression model without any control variables and then add several
country-level control variables as follows. The CRPD binary is a dummy variable equal to 1
if the CRPD was ratified before the dataset for that country was collected, 0 otherwise [23].
The constitutional provision variable is equal to 1 if the equality of persons with disabilities
is constitutionally guaranteed and 0 if there are no specific provisions for the equality of
persons with disabilities [24]. The anti-discrimination legislation control variable is equal
to 1 if there is a disability-specific prohibition of workplace discrimination in at least one
category (hiring processes, equal pay, or the provision of reasonable accommodation) and 0
otherwise [24]. The prevalence rate for any functional difficulty is the share of the adult
population reporting having at least one functional difficulty [18]. While other control
variables were considered for use in the analysis—such as the informal employment rate
and the share of the population below age 15—these were found to be highly correlated with
the development measures being used, with correlation coefficients of over 0.5. Importantly,
the control variables above are not significantly correlated with our development measures.

As development is a multifaceted notion that has been defined and measured in
a variety of ways, we use HDI in our main results as well as alternative measures of
development: the natural log of Gross Domestic Product (GDP) per capita; the share of
employment in agriculture; and the share of the population in rural areas [25]. We also
analyse alternative gap indicators as follows: the share of adults who have completed
secondary school or higher, the youth idle rate (share of youths ages 15 to 24 years old who
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are neither enrolled in school nor employed), the share of adults in informal work, and the
share of adults in households with a cell phone.

We conduct several sensitivity analyses. First, the regression model is applied to the
disability gap for specific population subgroups by gender (men/women), area of residence
(rural/urban), and age group (15 to 29/30 to 44/45 to 64/ 65+). Second, we use a different
calculation of the gap to focus on the difference in an indicator between persons with no
difficulty and those with at least a lot of difficulty (“At least a lot of difficulty” captures
the number of people who reported having A lot of difficulty or Unable to do in at least
one functional domain.)—as opposed to no difficulty and any level of difficulty in the main
analysis.

3. Results
3.1. Descriptive Statistics

Table 2 presents descriptive statistics for the indicators and control variables. Disability
gaps are measures of gaps within each indicator. Larger numbers imply wider inequalities
between populations, while the sign reflects which group is relatively disadvantaged.

Table 2. Descriptive statistics.

Indicator Mean Median Std. Dev. Min. Max.

Disability gaps (in percentage points):
Multidimensional poverty headcount ( ) 14.29 11 10.12 1 37

Less than primary ( ) 21.70 20 9.66 4 40
Employment population ratio 10.19 8 12.9 −18 40
Safely managed water 1.71 1 3.05 −4 8
Safely managed sanitation 1.23 1 3.70 −8 12
Clean fuel 2.87 2 3.88 −8 13
Electricity 2.50 2 2.79 −1 9
Adequate housing 2.08 2 3.32 −5 9
Owns assets 3.34 3 2.49 −2 9

Disability gaps considered in sensitivity analyses:
At least secondary 12.41 11 8.54 0 34
Youth idle rate ( ) 8.28 5 10.78 −10 34

Informal work ( ) 5.53 5 6.79 −15 20
Cell phone 7.72 7 4.74 0 20

Development indicator:
HDI 0.605 0.598 0.106 0.431 0.789

Alternative development indicators:
Share of employment in agriculture 34.36 33 20.8 5 76
Share of population in rural areas 52.23 54.5 21.82 4 87
GDP per capita 3486.81 2366.95 3360.17 508.8 15438.4
Natural log of GDP per capita 7.75 7.76 0.91 6.23 9.64

Control variables:
CRPD ratification 0.78 1 0.42 0 1
Constitutional provision 0.33 0 0.48 0 1
Anti-discrimination legislation 0.67 1 0.48 0 1
Prevalence of functional difficulties (%) 13.66 12.07 7.77 4.06 41.84

Source: Authors’ calculations based on data from Mitra and Yap [18], UNDP [21], UN High Commissioner for
Human Rights [23], World Policy Analysis Center [24]. Notes: The table includes disability gaps in percentage
points for various indicators (e.g., safely managed water). A positive disability gap reflects that persons with any
functional difficulty are at a disadvantage. For positive indicators reflecting an achievement in wellbeing (e.g.,
access to safely managed water), the disability gap is the difference between the indicator for persons without
functional difficulties and the indicator for persons with functional difficulties. For negative indicators reflecting
a deprivation in wellbeing (multidimensional poverty headcount), the disability gap is the difference between
the indicator for persons with functional difficulties and the indicator for persons without functional difficulties.
Indicators with are measures of deprivation.

The disability gaps are largest for the multidimensional poverty headcount, less than
primary school completion, and the employment population ratio, with their medians at
11, 20, and 8 percentage points, respectively. For safely managed drinking water, safely
managed sanitation services, clean cooking fuel, access to electricity, adequate housing, and
adults in households with assets, the disability gap is smaller, with medians at less than five
percentage points, reflecting lower inequality between those with and without disabilities.
For all indicators, except multidimensional poverty, headcount and less than primary
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school completion, the minimum value for the disability gap is negative, indicating that in
some countries, persons with functional difficulties are better off than persons without.

The HDI ranges from a low of 0.43 to a high of 0.79 with a median of 0.60, reflecting a
sample with a majority of countries with relatively low human development. Most of the
countries under study have ratified the CRPD or have disability-specific prohibitions of
workplace discrimination, but only a third have constitutional provisions on the equality
of persons with disabilities. The median prevalence rate of functional difficulties stands at
12%, with a low of 4% and a high of 42%.

3.2. Main Results

Table 3 presents the main Ordinary Least Squares (OLS) estimates for the disability gap
on HDI. Each cell represents the result of a separate regression, with column 1 regressing
the disability development gap only on HDI (with no controls) and column 2 including
the controls. The scatter plot and corresponding regression line of the disability gap
in multidimensional poverty headcount and HDI with no controls, corresponding with
Table 3, is presented in Figure 1.

We find that except for the gap in access to electricity, the direction and significance
of the estimates are similar overall between the two columns. Referring to column 2, the
HDI coefficient is positive and statistically significant at 55.86 for multidimensional poverty
headcount. This means that if HDI increased by 0.1 (indicating a higher level of human
development), there is an associated increase in the disability gap in the multidimensional
poverty headcount of 5.6 percentage points (p.p.). We also find larger gaps for less than
primary school and the employment population ratio, which translates to a 3 p.p. and
7 p.p. increase in the inequality, respectively, for every 0.1 increase in HDI. This implies
that countries with higher levels of development have a worsening inequality (the gaps
are larger) between populations without and with functional difficulty, with the latter at a
disadvantage.

For the remaining indicators in Table 3, i.e., the standard of living indicators, only the
indicator for the share of adults in households with clean fuel in column 2 has a statistically
significant estimated coefficient of HDI at 13.63, though this is relatively lower than the
indicators previously discussed. We do not find statistically significant coefficients for
safely managed water, safely managed sanitation, access to electricity, adequate housing,
and assets owned after adding the controls to our regression analysis.

Table 3. Main regression for all adults.

Indicator No Controls With Controls

Multidimensional poverty headcount 57.589 ***
(13.216)

55.864 ***
(14.305)

Less than primary 37.332 ***
(13.470)

38.656 ***
(13.261)

Employment population ratio 67.485 ***
(16.860)

72.742 ***
(12.225)

Safely managed water −4.122
(4.932)

−0.545
(5.372)

Safely managed sanitation −7.112
(5.943)

−6.885
(7.020)

Clean fuel 12.724 **
(6.039)

13.628 **
(6.117)

Electricity −9.811 **
(4.196)

−7.221
(4.817)

Adequate housing 1.536
(5.239)

0.533
(6.128)

Owns assets 5.628
(3.973)

3.714
(4.513)

Source: Authors’ calculations based on data from Mitra and Yap [18], UNDP [21], UN High Commissioner for
Human Rights [23], World Policy Analysis Center [24]. Notes: Each cell gives the results of the regression of a
disability gap (e.g., for the multidimensional poverty headcount) on the development measure (HDI) without
any control variables for a given sample (e.g., all adults, females). ** and *** for 5% and 1% significance,
respectively. Numbers in parentheses are standard errors. Controls include the CRPD binary variable, the
constitutional provision variable, the anti-discrimination legislation variable, and the prevalence rate for any
functional difficulty.
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Figure 1. Scatter plot and regression line of the disability gap in multidimensional poverty headcount
and HDI.

In Table 4 we present the regression results for the control variables listed on the
columns. Each row represents a separate regression. Our results show that estimated
coefficients for the control variables are generally not statistically significant with a few
exceptions. For instance, CRPD ratification is significantly correlated with a smaller dis-
ability gap for clean fuel but not for the other outcome variables. Surprisingly, having
anti-discrimination legislation correlates with a significantly higher disability gap for less
than primary school and access to clean water.

Table 4. Regression of disability gaps on HDI with controls for all adults.

Dependent
Variable

Main
Independent
Variable of

Interest

Control Variables

HDI Value CRPD Ratification Constitutional
Provision

Anti-
Discrimination

Legislation

Prevalence of
Functional
Difficulties

Multidimensional
poverty headcount

55.864 ***
(14.305)

−2.483
(3.401)

1.474
(3.352)

3.225
(3.599)

−0.305
(0.202)

Less than primary 38.656 ***
(13.261)

−1.654
(3.473)

0.562
(3.036)

8.165 **
(3.238)

−0.088
(0.194)

Employment
population ratio

72.742 ***
(12.225)

3.625
(3.179)

−4.651
(2.803)

−0.022
(2.966)

−1.001 ***
(0.179)

Safely managed
water

−0.545
(5.372)

−0.567
(1.277)

−1.737
(1.259)

3.202 **
(1.352)

0.090
(0.076)

Safely managed
sanitation

−6.885
(7.020)

−0.950
(1.669)

−1.518
(1.645)

0.553
(1.766)

0.039
(0.099)

Clean fuel 13.628 **
(6.117)

−3.151 **
(1.503)

−2.185
(1.471)

2.039
(1.551)

−0.103
(0.086)

Electricity −7.221
(4.817)

0.535
(1.145)

−1.086
(1.129)

1.338
(1.212)

0
(0.068)

Adequate housing 0.533
(6.128)

−1.530
(1.448)

−0.510
(1.462)

0.011
(1.568)

−0.062
(0.087)

Owns assets 3.714
(4.513)

−1.275
(1.140)

0.648
(1.065)

−0.272
(1.146)

−0.088
(0.064)

Source: Authors’ calculations based on data from Mitra and Yap [18], UNDP [21], UN High Commissioner for
Human Rights [23], World Policy Analysis Center [24]. Notes: Each row gives the results of the regression of a
disability gap (e.g., for the multidimensional poverty headcount) on the development measure (e.g., HDI) and
four control variables. ** and *** for 5% and 1% significance, respectively. Numbers in parentheses are standard
errors.
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3.3. Alternative Development Indicators

We also consider alternative development indicators. The descriptive statistics are
presented in Table 2. Table 5 presents the regression of disability gaps on alternative
development indicators. Each cell gives the results of a separate regression of the disability
gap on a development measure—either HDI, the share of employment in agriculture, the
share of population in rural areas, or the natural log of GDP per capita—with the same
control variables as the main regression. Each of the columns is associated with a different
development indicator. Here, the negative and statistically significant coefficients for the
share of employment in agriculture and the share of population in rural areas are consistent
with our hypothesis.

Table 5. Regression of disability gaps on other development indicators with controls for all adults.

Dependent
Variable

Main Independent Variable of Interest

HDI Value
Share of

Employment in
Agriculture

Share of
Population in
Rural Areas

Natural Log of
GDP per Capita

Multidimensional
poverty

headcount

55.864 ***
(14.305)

−0.199 **
(0.075)

−0.177 **
(0.070)

5.299 ***
(1.640)

Less than
primary

38.656 ***
(13.261)

−0.172 **
(0.068)

−0.146 **
(0.068)

4.468 ***
(1.463)

Employment
population ratio

72.742 ***
(12.225)

−0.221 **
(0.081)

−0.186 **
(0.080

6.914 ***
(1.547)

Safely managed
water

−0.545
(5.372)

0.014
(0.024)

0.001
(0.024)

0.070
(0.581)

Safely managed
sanitation

−6.885
(7.020)

0.027
(0.033)

0.003
(0.031)

−0.233
(0.757)

Clean fuel 13.628 **
(6.117)

−0.022
(0.032)

−0.035
(0.028)

1.479 **
(0.686)

Electricity −7.221
(4.817)

0.048 **
(0.022)

0.038 *
(0.021)

−0.481
(0.534)

Adequate
housing

0.533
(6.128)

0.012
(0.028)

−0.021
(0.027)

−0.043
(0.656)

Owns assets 3.714
(4.513)

0.003
(0.021)

−0.024
(0.020)

0.466
(0.488)

Other indicators:
At least

secondary
51.384 ***
(11.085)

−0.132 *
(0.069)

−0.126 *
(0.067)

4.40 ***
(1.384)

Youth idle rate 43.755 ***
(13.258)

−0.107
(0.079)

−0.108
(0.074)

3.730 **
(1.601)

Informal work 26.424 **
(9.699)

−0.073
(0.051)

−0.073
(0.052)

2.814 **
(1.145)

Cell phone 1.648
(8.117)

0.034
(0.037)

−0.009
(0.036)

0.336
(0.903)

Source: Authors’ calculations based on data from Mitra and Yap [18], UNDP [21], World Bank [25], UN High
Commissioner for Human Rights [23], World Policy Analysis Center [24]. Notes: Each cell gives the results of a
separate regression of the disability gap (e.g., for the multidimensional poverty headcount) on a development
measure (e.g., HDI) and four control variables. *, **, and *** for 10%, 5%, and 1% significance, respectively.
Numbers in parentheses are standard errors.

For GDP per capita, positive coefficients reflect higher levels of GDP, indicating
that higher levels of development correlate with larger disability gaps. Starting with
multidimensional poverty, the coefficients for the share of employment in agriculture
and the share of population in rural areas are −0.20 and −0.18, respectively. In other
words, a decrease by 10 percentage points for all adults in the share of employment in
agriculture or of population in rural areas is associated with an increase in the disability gap
in multidimensional poverty headcount by 1.99 or 1.77 percentage points, respectively. The
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coefficients for all alternate indicators of development are significant and in the expected
direction for multidimensional poverty, less than primary school completion, and the
employment population ratio; that is, with higher levels of development by any of the
considered measures, we can expect to see larger disability gaps in these areas. Of the
considered development indicators, the coefficients are generally largest for the share of
employment in agriculture, at −0.20, −0.17, and −0.22, for multidimensional poverty, less
than primary school completion, and employment population ratio, respectively.

For the standard of living indicators, results vary across development indicators. For
instance, the estimated coefficients for safely managed water and safely managed sanitation
indicators are not statistically significant. Meanwhile, for electricity, there is a significant
correlation between the disability gap and development for the share of employment in
agriculture and the share of the population in rural areas, but not for HDI and GDP per
capita.

We also assessed different measures of education, employment, and standard of living
than those included in the main regression. We find a significant correlation between the
gap in the rate of at least secondary school completion and development, regardless of
the development indicator. For employment, we considered youth idle rate and informal
work. For both indicators, the coefficient of the development variable is significant and in
the expected direction for HDI and GDP but not for the other two development measures.
The gap in the share of the population is households with cell phones is not significantly
associated with any of the development measures.

Surprisingly, the coefficients for the share of employment in agriculture and share of
population in rural areas are positive and statistically significant for the share of adults in
households with electricity, at 0.05 and 0.04, respectively, indicating that the disability gap
in rates of access to electricity is smaller in countries with higher levels of development.

3.4. Sensitivity Analyses
3.4.1. Subgroup Analysis

Appendix A Table A1 presents the regression of disability gaps on HDI, with controls,
across various subgroups of the population. Each column gives the results associated with
a particular sample of adults (e.g., all adults, women, men).

For the multidimensional poverty headcount, less than primary school completion rate,
and the employment population ratio, the significant correlation holds across subgroups.
The results for clean fuel are less uniform, being significant for all subgroups, except
residents of urban areas, ages 15 to 29, and ages 65 and older. For asset ownership, a
significant correlation is found only for adults ages 30 and older. For males and residents of
urban areas, the coefficient for electricity is negative and statistically significant, suggesting
that the gap is larger in countries with lower levels of human development. However, this
result does not hold once we focus on different subgroups of the population.

3.4.2. Alternative Method of Gap Calculation: At Least a Lot of Difficulty vs. No Difficulty

Appendix A Table A2 presents descriptive statistics for the disability gaps when
using the alternative method of gap calculation: we redefined the disability threshold to
those who responded with “A lot of difficulty” or “Unable to do” in at least one of the
functional domains, as recommended by the Washington Group on Disability Statistics,
and recalculated the gaps. The sample size drops from 40 to 35 countries when using
this method of calculation because some countries do not have a graded answer scale
for functional difficulties, and therefore the distinction between some and at least a lot of
difficulty cannot be made. Using this alternative method of calculation, we find that the
disability gaps have higher medians, maxima, and minima compared with the descriptive
statistics reported in Table 2. The standard deviations are also slightly larger, indicating a
greater degree of variance in the considered gaps. The median prevalence rate of at least a
lot of functional difficulties stands at 3.83%, with a low of 0.82% and a high of 12.17%. This
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is a noticeable reduction from the 12% median prevalence rate of any functional difficulties
in the original sample of 40 countries.

Table A3 is similar to Table 5, now using this different method for calculating the
disability gap. Compared with Table 5, the results hold for HDI and GDP per capita.
They are more sensitive to changes in the development indicators used, with none of the
disability gaps having significant coefficients for share of employment in agriculture and
share of the population in rural areas, perhaps due to a smaller sample size.

The coefficients of the development indicators are significant and in the expected
direction only for multidimensional poverty, less than primary school completion, em-
ployment population ratio, asset ownership, at least secondary school completion, and
the youth idle rate. We also find that the coefficients in this table are generally larger:
for multidimensional poverty, for example, the coefficient for HDI is 72.42 compared to
55.86 when using the previous method of disability gap calculation. Of the considered
development indicators, the coefficients are generally largest for HDI, at 72.42, 36.62, and
85.68 for multidimensional poverty, less than primary school completion, and employment
population ratio, respectively. For standard of living indicators, clean fuel, adequate hous-
ing, informal work, and cell phone ownership, the estimated coefficients for each of the
development indicators are not statistically significant.

4. Discussion and Conclusions

Development may lead to growing inequalities within countries. Using unique inter-
nationally comparable data on disability inequalities, this paper analyses the inequalities
related to disability and how they vary across countries at different levels of development.
Our results suggest that countries with higher levels of development tend to have larger
inequalities between persons with and without disabilities in the areas of multidimensional
poverty, educational attainment, and employment. The results hold when using different
development measures, outcome indicators, an alternative calculation of the disability gap,
and when focusing on specific subgroups of the population. However, no clear pattern
emerges for standard of living indicators (e.g., housing), perhaps due to good living con-
ditions being achieved universally—or nearly universally—as countries develop. Based
on our results, the disability and development gap hypothesis is not confirmed for any of
the standard of living indicators, with the exception of access to clean fuel. Moreover, the
rate of access to electricity is the only area in which there are consistent significant results
in the opposite direction of our hypothesis, indicating that the disability gap is smaller in
countries with higher levels of development.

This study has limitations. First, the range of indicators is limited and the sample size
of 40 countries is small, preventing the analysis of subgroups of countries by region or
development level. Second, our cross-country approach using regression analysis provides
an association, and does not causally identify the impact of development on the disability
gap.

Nonetheless, this study offers the first cross-country study of the disability and devel-
opment gap hypothesis. The results provide partial support of the disability and develop-
ment gap, a potential pattern pointed out and a term coined almost a decade ago [8,9,13]. It
remains unclear exactly what factors may contribute to this gap and what strategies might
be pursued to most effectively lead to its reduction. Processes of development may impact
inclusion practices as well as the onset of disability itself due to changes in healthcare
access, disease environments, premature mortality among persons with disabilities, and
the type of work most commonly performed, among other factors.

It is interesting that the strongest and most consistent evidence of the gap can be found
when considering individual wellbeing—in the areas of education and employment—as
opposed to the indicators measuring wellbeing at the household level (e.g., access to
electricity). In addition, for some of the indicators in which the disability and development
gap is not clearly identifiable—the rate of access to electricity being a prime example—the
rates of achievement for many middle-income countries are very close to 100% of the
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population, resulting in disability gaps of zero percentage points. That is, the disability and
development gap hypothesis does not hold when higher development can be expected to
lead to universal achievement for the indicator in question, as is the case with several of
the standard of living indicators under consideration.

In recent years, increased attention has been dedicated to the question of how the
inclusion of persons with disabilities in development efforts should be achieved as well
as to the assessment of existing development policies in terms of disability inclusion. Our
results are in line with advocacy efforts for development policies to include clear goals for
disability inclusion and indicators to assess the success of those goals [4,26]. In line with the
CRPD and the Sustainable Development Agenda 2030, along with the risk of a disability
and development gap, there is a need to adopt a disability-inclusive vision of human
development and for human development to be achieved for all. Our results suggest that
as a country develops, policies, specifically in relation to education and employment, need
to be implemented to narrow and, eventually, close the gaps between persons with and
without disabilities.

The study also has possible implications regarding the inclusion of persons with dis-
abilities in development policy and the allocation of development aid based on a country’s
development status: if development, and not inequalities, remain the primary criterion
for aid eligibility [27], the existence of a disability and development gap for education and
development, as found in this study, would indicate that the growing inequalities faced
by persons with disabilities for some domains of wellbeing are a source of concern and a
ground for continued aid at higher levels of development. At the same time, the absence
of a disability and development gap found for other indicators, such as adequate housing
and assets, suggests that disability inequalities may be similarly pertinent across all levels
of development and, thus, should be a concern of all countries, regardless of development
levels.

Our results raise some opportunities for further research, both in terms of exploring
further evidence of the disability and development gap and refining our understanding of
the mechanisms behind it. Specifically, future attention might be more closely dedicated to
the differences in the evidence of the gap between various subgroups of the population.
More broadly, the precise factors and processes driving the growth of the gap in countries
at higher levels of development must also be studied further to improve our understanding
of the strategies that might then be pursued to reduce them. Finally, while development
may affect gaps in wellbeing between persons with and without disabilities, it could also
be that development affects the onset of disabilities among persons with different levels of
education [28] and employment statuses, including specific occupations [29]. More research
is needed to consider the relationship between development and the onset, duration, and
types of functional difficulties.

To conclude, development may be associated with growing within-country inequali-
ties. For the first time, this study considers inequalities associated with disability across
countries and how they vary by development levels. While larger such inequalities are
found for education and employment outcomes in countries with higher HDI, more re-
search is needed to investigate what might drive such an association.

Author Contributions: Conceptualization, E.L., S.M. and J.Y.; methodology, E.L., S.M. and J.Y.;
software, E.L.; validation, E.L., S.M. and J.Y.; formal analysis, E.L.; investigation, E.L. and S.M.;
resources, E.L.; data curation, E.L.; writing—original draft preparation, E.L.; writing—review and
editing, E.L., S.M. and J.Y.; visualization, E.L.; supervision, S.M.; project administration, S.M.; funding
acquisition, S.M. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the Wellspring Philanthropic Fund and Fordham College at
Rose Hill.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.



Sustainability 2022, 14, 5110 11 of 13

Data Availability Statement: The data used in this paper can be found at: https://disabilitydata.ace.
fordham.edu/result-tables/ (accessed on 15 January 2022).

Acknowledgments: The authors are grateful for valuable comments by participants of the 2022
Sustainable Development conference.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or
in the decision to publish the results.

Appendix A

Table A1. Regression of disability gaps on HDI (with controls).

Dependent
Variable

Subgroup Analysis

(1) All
Adults (2) Females (3) Males (4) Rural

Areas
(5) Urban

Areas
(6) Ages 15

to 29
(7) Ages 30

to 44
(8) Ages
45 to 64

(9) Ages
65+

Multidimensional
poverty

headcount

55.864 ***
(14.305)

60.037 ***
(15.793)

51.280 ***
(14.559)

69.118 ***
(16.142)

47.769 **
(22.744)

50.400 ***
(12.821)

45.458 ***
(10.947)

39.531 ***
(7.617)

37.159 ***
(8.063)

Less than
primary

38.656 ***
(13.261)

45.181 ***
(14.344)

35.029 **
(13.018)

61.227 ***
(18.187)

42.780 **
(19.279)

65.298 ***
(12.039)

44.366 ***
(9.476)

31.271 ***
(7.372)

31.669 ***
(4.916)

Employment
population ratio

72.742 ***
(12.225)

57.484 ***
(12.316)

86.425 ***
(13.739)

54.570 ***
(14.505)

66.319 ***
(17.049)

39.141 ***
(10.109)

56.440 ***
(10.818)

39.735 ***
(7.452)

−7.666
(16.428)

Safely managed
water

−0.545
(5.372)

2.297
(4.865)

−1.377
(6.137)

−0.782
(6.651)

−3.491
(5.740)

−2.312
(5.900)

6.876
(6.482)

11.919 *
(6.015)

3.010
(6.556)

Safely managed
sanitation

−6.885
(7.020)

−9.533
(7.895)

−2.836
(6.780)

−13.318 *
(7.779)

−9.195
(9.756)

−10.144
(8.465)

−0.239
(8.508)

4.804
(8.430)

−5.911
(11.958)

Clean fuel 13.628 **
(6.117)

12.871 **
(6.246)

15.159 **
(6.454)

13.849 ***
(3.592)

−6.332
(11.553)

9.519
(6.551)

22.103 **
(8.472)

12.206 **
(5.436)

8.021
(5.124)

Electricity −7.221
(4.817)

−3.879
(5.120)

−9.216 *
(5.411)

−0.462
(4.521)

−18.099 *
(9.888)

−2.743
(6.158)

9.059
(6.646)

6.516
(5.305)

1.071
(5.963)

Adequate
housing

0.533
(6.128)

4.876
(6.523)

−4.072
(6.588)

2.210
(4.959)

−12.833
(11.551)

−0.146
(6.368)

8.074
(8.091)

16.086 ***
(5.676)

6.962
(8.138)

Owns assets 3.714
(4.513)

4.357
(4.804)

3.766
(4.535)

−0.720
(2.877)

−4.137
(7.757)

0.047
(4.870)

11.464 **
(5.113)

15.638 ***
(5.056)

11.555 *
(5.673)

Source: Authors’ calculations based on data from Mitra and Yap [18], UNDP [21], UN High Commissioner for
Human Rights [23], World Policy Analysis Center [24]. Notes: Each cell gives the results of a separate regression of
the disability gap in one indicator (e.g., for the multidimensional poverty headcount) on a development measure
(HDI) without any control variables for a given sample (e.g., all adults, females). *, **, and *** for 10%, 5%, and 1%
significance, respectively. Numbers in parentheses are standard errors.

Table A2. Descriptive statistics for indicators when using alternative calculation of disability gap.

Indicator Mean Median Std.
Dev. Min. Max.

Disability gaps:
Multidimensional poverty headcount ( ) 21.14 21 12.51 3 54

Less than primary ( ) 29.50 28 11.30 11 53
Employment population ratio 21.70 24 15.26 −7 59

Safely managed water 3.53 4 3.74 −4 12
Safely managed sanitation 2.20 2 4.35 −8 10

Clean fuel 3.90 3 5.06 −7 15
Electricity 4.16 2 4.62 −1 14

Adequate housing 3.86 3 4.85 −5 14
Owns assets 5.39 5 2.97 −1 14

At least secondary 15.01 14 10.29 1 45
Youth idle rate ( ) 18.78 13 20.88 −6 63

Informal work ( ) 6.20 6 9.00 −14 28
Cell phone 11.63 12 6.69 2 24

Control variables:
CRPD ratification 0.74 1 0.44 0 1

Constitutional provision 0.29 0 0.46 0 1
Anti-discrimination legislation 0.65 1 0.49 0 1

Prevalence of at least a lot of functional difficulties (%) 3.83 3.00 2.66 0.82 12.17

Source: Authors’ calculations based on data from Mitra and Yap [18], UN High Commissioner for Human Rights
[23], World Policy Analysis Center [24]. Notes: The table includes disability gaps in percentage points for various
indicators (e.g., safely managed water). For positive indicators reflecting an achievement in wellbeing (e.g., access
to safely managed water), the disability gap is the difference between the indicator for persons without functional
difficulties and the indicator for persons with at least a lot of functional difficulties. For negative indicators
reflecting a deprivation in wellbeing (multidimensional poverty headcount), the disability gap is the difference
between the indicator for persons with at least a lot of functional difficulties and the indicator for persons without
functional difficulties. Indicators with are measures of deprivation. The table includes statistics for 35 countries,
reduced from the 40 countries included in the main analysis.

https://disabilitydata.ace.fordham.edu/result-tables/
https://disabilitydata.ace.fordham.edu/result-tables/
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Table A3. Regression of disability gaps (using alternate calculation) on various development indica-
tors with controls for all adults.

Dependent Variable

Independent Variables

HDI Value
Share of

Employment
in Agriculture

Share of
Population in
Rural Areas

Natural Log of
GDP per

Capita

Multidimensional poverty headcount 72.421 ***
(21.437)

−0.177
(0.118)

−0.141
(0.108)

5.616 **
(2.658)

Less than primary 36.615 *
(18.359)

−0.108
(0.093)

−0.057
(0.092)

4.706 **
(2.080)

Employment population ratio 85.678 ***
(21.995)

−0.119
(0.130)

−0.095
(0.128)

7.612 **
(2.801)

Safely managed water −8.140
(8.082)

0.042
(0.038)

−0.006
(0.036)

−0.304
(0.920)

Safely managed sanitation −6.451
(9.928)

−0.004
(0.047)

−0.036
(0.043)

0.398
(1.117)

Clean fuel 14.788
(9.453)

−0.030
(0.048)

−0.021
(0.043)

1.590
(1.130)

Electricity −15.483
(9.564)

0.076
(0.045)

0.021
(0.043)

−0.205
(1.122)

Adequate housing −0.381
(10.433)

−0.037
(0.048)

−0.073 *
(0.042)

0.364
(1.145)

Owns assets 6.075
(6.075)

−0.023
(0.029)

−0.067 **
(0.024)

1.294 *
(0.645)

Other indicators:
At least secondary 61.962 ***

(17.788)
−0.130
(0.101)

−0.096
(0.099)

4.210 *
(2.323)

Youth idle rate 101.981 **
(46.926)

0.034
(0.366)

−0.296
(0.234)

9.630 *
(5.166)

Informal work 24.817
(18.883)

−0.107
(0.087)

−0.095
(0.091)

2.502
(2.334)

Cell phone 2.599
(14.586)

0.019
(0.066)

−0.045
(0.061)

1.729
(1.615)

Source: Authors’ calculations based on data from Mitra and Yap [18], UNDP [21], World Bank [25], UN High
Commissioner for Human Rights [23], World Policy Analysis Center [24]. Notes: Each cell gives the results of
a separate regression of the disability gap in one indicator (e.g., for the multidimensional poverty headcount)
on a development measure (e.g., HDI) and four control variables. *, **, and *** for 10%, 5%, and 1% significance,
respectively. Numbers in parentheses are standard errors.
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