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Abstract 

People with disabilities (PWDs) are disproportionately poorer than persons without 

disabilities. Despite the common agreement on the link between poverty and disability, 

robust quantitative empirical evidence for this link is still lacking, especially in low-income 

settings such as Ethiopia. In Ethiopia, despite the relatively large literature on poverty and an 

expanding body of research on the welfare impacts of climate change, there is limited 

empirical research on the relationship between disability, climate change, and extreme 

poverty. In this study, we fill this knowledge gap using panel data from two recent rounds of 

the Ethiopian Socioeconomic Survey, carried out by the Ethiopian Statistical Services and 

the World Bank. We apply correlated random effects models, which control for time-invariant 

household unobservables. The findings show that disability is positively and significantly 

associated with multiple poverty measures (including poverty head count, poverty gap, and 

poverty severity). The results also show that having a disabled household member 

significantly reduces household welfare, as measured by real per adult equivalent 

consumption expenditure. Similarly, we find that climate change (i.e. drought shock) has 

worsened the poverty situation of households. However, the combined effect of disability 

and drought on the poverty situation of households is not statistically significant. In contrast 

to our expectation, the intersection of disability and drought is strongly and positively 

associated with real per adult-equivalent consumption expenditure. The results are robust to 

attrition bias and different disability severity levels.  

Key words: Disability; climate change; poverty; panel data; correlated random effects; rural 

Ethiopia 

JEL: I12, I32, O15, Q54 
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1 Introduction 

Disability is a global issue affecting a significant proportion (16%) of the world’s population 

(WHO, 2022). Around 80% of people with disabilities (PWDs) live in developing countries 

(GCAP, 2021). In Africa, like in other parts of the world, PWDs face multiple challenges, such 

as marginalisation, inequality, and lack of equal access to social services, such as 

education, health care, etc. As a result, PWDs disproportionately experience poverty, when 

compared to persons without disabilities (United Nations, 2019). Further, disabled people 

and their households are less capable to cope with natural hazards, such as drought and 

floods, compared to those without disability (Stough, 2015; Smith et al., 2015). Achieving the 

2030 Agenda for Sustainable Development requires adopting an inclusive approach where 

all persons with disabilities are engaged and equally benefit from economic and social 

development programmes (United Nations, 2019). 

Disability is strongly linked to poverty (UNCTAD, 2025; Banks et al., 2017; Mont and Cuong, 

2011). Disabled people tend to have lower living standards, due to lower earnings, a lack of 

equal access to education and employment, and additional expenditures related to their 

disability (Mitra et al., 2013). On the other hand, poverty may also lead to disability, due to 

factors that are strongly correlated with poverty, such as malnutrition, poor living conditions 

(e.g. a lack of access to safe water), and environmental exposures (Mitra et al., 2013). The 

relationship between disability and poverty may vary across regions, demographic structure, 

and the socioeconomic patterns of households. Despite the common agreement on the link 

between poverty and disability, robust empirical evidence in this area is lacking (Banks et al., 

2017; Takasaki, 2020).  

In Ethiopia, about 17.6% of the population is estimated to be living with some form of 

disability (WHO and World Bank, 2011). This means that close to 22 million people, out of 

the country’s 126 million people,1 are currently disabled. The Government of Ethiopia has 

formulated and adopted several disability-inclusive policies and strategies to ensure the 

rights of persons with disabilities in the country, including Labour Proclamation No. 

1156/2019; National Employment Policy and Strategy 2016; National Social Protection 

Policy of Ethiopia; National Plan of Action of Persons with Disabilities (2012–2021); 

Ethiopia’s Growth and Transformation Plans I (2010/11–2014/15) and II (2015/16–

2019/20); and the current Ten-Year Development Plan (2021–2030). However, despite the 

high level of policy attention and widespread prevalence of disability in Ethiopia, disability-

disaggregated poverty data and evidence are lacking to monitor changes in the 

socioeconomic status of PWDs and their households. Exceptions include a report by the 

Central Statistical Agency (CSA) and UN Women (2020) and Gaiha et al. (2022). According 

to CSA and UN Women (2020), the poverty rate for households with disabled member(s) is 

larger (29.41%) than the poverty rate for households without any disabled members (22.8%) 

 

1 https://data.worldbank.org/country/ethiopia  

https://data.worldbank.org/country/ethiopia


DISABILITY, CLIMATE CHANGE, AND EXTREME POVERTY: PANEL DATA EVIDENCE FROM ETHIOPIA 

© Data & Evidence to End Extreme Poverty  2 

in Ethiopia.2 Gaiha et al. (2022) find a significant positive relationship between disability and 

extreme poverty in rural Ethiopia. These studies provide useful information that can enhance 

our understanding of the extent of poverty facing PWDs in Ethiopia.  

However, the aforementioned studies have limitations that need to be addressed. First, they 

do not account for extra costs of disability in their computations of poverty rates. Several 

prior studies in other settings have shown that failure to account for the costs of disability 

leads to underestimated poverty rates for society in general and for PWDs in particular (e.g. 

Palmer et al., 2019; Mitra et al., 2013; Mont and Cuong, 2011; van Doorslaer et al., 2006; Sen, 

2004). Furthermore, Palmer et al. (2019) argue that little is known about how much 

additional costs PWDs face in order to attain the same level of standard of living as those 

without disabilities, and about the impact of having a disabled member on poverty. Second, 

the disability–poverty relationship previously reported for Ethiopia (see, for example, Gaiha 

et al., 2022) is correlational and does not show the true impact of disability on poverty. 

Furthermore, Mont et al. (2022) argue that it is difficult to compare the findings of previous 

empirical studies as they use different measures of the standard of living and different 

indicators for disability as well.  

In addition to addressing these gaps, we attempt here to examine how the intersection of 

disability and climate change affects poverty. This is crucial because, while previous studies 

(e.g. Dimitrova, 2021; Brunchhorst, 2020; Hirvonen et al., 2020) show that climate change 

(i.e. occurrence of drought) has negatively affected the welfare of people in Ethiopia, the 

joint impacts of being disabled and facing climate change on poverty outcomes have not yet 

been systematically investigated. Scholars argue that PWDs are generally more 

economically fragile, and less able to protect their livelihoods in the face of climate and 

environmental changes (Kosanic et al., 2022). In Ethiopia, climate shocks such as drought 

negatively affect agricultural production (which is rainfed), and PWDs have fewer resources 

and capacity to cope with these kinds of shocks. At the same time, they are often not able to 

participate in other income-generating activities, such as off-farm work.  

It is crucial to understand and address the challenges of climate change for the disabled 

population, in order to ensure inclusivity in the country’s welfare programmes. Therefore, the 

main objective of this study is to understand the link between poverty, disability, and climate 

change in rural Ethiopia. We aim to answer the following research questions: i) To what 

extent does disability affect households’ poverty status? ii) To what extent is the relationship 

between disability and poverty affected by climate change?  

The results of the study will be of crucial interest to policymakers, planners, and non-

government organisations who are working to improve the living conditions of PWDs under 

climate change in Ethiopia.  Moreover, this study is of relevance to most of the Sustainable 

 

2 As at 2022, the poverty rate in Ethiopia was 24%, with significant variation between rural and urban areas (World 
Bank, 2024). 



DISABILITY, CLIMATE CHANGE, AND EXTREME POVERTY: PANEL DATA EVIDENCE FROM ETHIOPIA 

© Data & Evidence to End Extreme Poverty  3 

Development Goals (SDGs), which the country is expected to achieve by 2030. This includes 

goals related to poverty and hunger (SDGs 1 and 2), health and wellbeing (SDG 3), gender 

equality and the empowerment of women and girls with disabilities (SDG 5), inequality (SDG 

10), and disasters, shocks, and climate change (targets 1.5 and 11.5 and SDG 13). Hence, 

the findings of the study will provide empirical evidence to the Government of Ethiopia and 

other relevant actors who are expending time and resources on achieving these goals, in 

particular for PWDs, by 2030. 

The remainder of this paper is organised as follows. In Section 2, we discuss the literature 

and available empirical evidence on poverty and disability and link between climate change 

and disability. In Section 3, we describe the dataset and descriptive statistics. The empirical 

strategy -employed to estimate the impact of disability and climate change on poverty is 

also presented in this section. In Section 4, we present the estimation results and discussion 

of the findings.   In Section 5, we discuss the robustness test. The final section is the 

conclusion of the paper. 
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2 Brief review of related literature 

There is a substantial literature that focuses on understanding the link between disability 

and poverty. For example, disability has been found to be correlated with poverty in Vietnam 

(Mont and Cuong, 2013), Bangladesh (Alfonzetti and Carraro, 2025), Ghana (Asuman et al., 

2021), and Ethiopia (Gaiha et al., 2022). Based on a systematic review of the literature, 

Banks et al. (2017) conclude that disability is highly related to poverty in many low-income 

countries. Trani et al. (2015) and Mitra et al. (2013) found that disability is significantly and 

negatively associated with higher multidimensional poverty in most of the study countries 

they studied. Disability may influence poverty through preventing school attendance, leading 

to limited employment opportunities in adulthood, through preventing work or limiting the 

type and amount of work people can do, leading to lower earnings, and through increased 

expenditures related to disability (Mitra et al., 2013).  

There is also an increasing number of studies on measuring the cost of disability and its 

relationship with poverty (Banks et al., 2025). Disabled people are required to incur 

additional costs to have the same level of living standards as those without disabilities. 

Different studies have come up with different estimates of the cost of disability (e.g. 

Schuelke et al., 2021; Alfonzetti and Carraro, 2025; Mont et al., 2022; Mont and Cuong, 2011; 

Plamer et al., 2009). These differences are partly due to differences in the definitions of 

disability and of standard of living (Mont et al., 2022). However, there is still limited evidence 

about the extra costs faced by households with disabled members in sub-Saharan Africa, 

including in Ethiopia (Palmer et al., 2021). 

Some studies have tried to relate disability to other outcomes, such as child education and 

labour/employment. For example, disability is found to be significantly associated with 

lower educational attainment and lower employment rates (Mitra et al., 2012), to negatively 

influence children’s enrolment and education performance (Ajefu and Moodley, 2020), and 

negatively related to labour supply of mothers with children physical disabilities (Wasi et al., 

2012). Studies which have conducted heterogeneity analyses argue that the effect of 

disability on poverty varies by the age of the disabled person (e.g. Mitra et al., 2012) and the 

gender of the disabled person (see, for example, Wasi et al., 2012). In general, the available 

empirical literature on the nexus between poverty and disability is growing but systematic 

empirical studies on the relationship between the two are still limited (Takasaki, 2020). 

 There is also a relationship between climate change and disability. It is argued that PWDs 

are disproportionately affected by climate change (Auerbach et al., 2026; Stein et al., 2024). 

This is due to the physical, social, and economic barriers faced by PWDs, which make it 

difficult to cope with the impacts of climate change (Akikea and Goulding, 2025). Even 

though climate change policies and programmes are supposed to be inclusive, 

comprehensive, equitable, and sustainable (Akikea and Goulding, 2025; Eriksen et al., 2025), 

studies of climate change and social inequalities have given less attention to PWDs 

(Auerbach et al., 2026). Furthermore, we are not aware of any rigorous empirical studies that 
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have tried to examine the nexus between climate change, disability, and poverty using a 

large number of samples.  
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3 Data and descriptive statistics 

3.1 Data sources 

The Ethiopian Socioeconomic Survey (ESS) has been implemented by the Ethiopian 

Statistical Service, with technical support from the Living Standards Measurement Study 

(LSMS) of the World Bank. ESS covers all regions of the country but the last round (2021/22) 

excluded Tigray due to the conflict in the region at the time of the survey. Figure 1 shows the 

regional distribution of the sampled households, pooled and separately for each survey 

round. 

Figure 1: Distribution of sample households by region 

 
Note: We use 2018 and 2018/2019 and 2021 and 2021/22 interchangeably 

 

The last round of the ESS interviewed 4,999 households from 438 enumeration areas, 

covering both urban and rural areas. In this study, our analysis is confined to the rural ESS 

sample (except Tigray Region). The locations of the sampled study sites are shown in Figure 

2. 
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Figure 2: Map showing the location of the study sites 

 

 

The ESS data are available for five panel waves, namely 2011/2012, 2013/2014, 2015/2016, 

2018/2019, and 2021/2022. While the first three waves were representative at rural and 

urban levels, the latter two are representative not only at the national levels but also for each 

of Ethiopia’s 11 regions at the time (i.e. two city administrations and nine administrative 

regions). That is, the latter two waves of ESS are based on new household samples selected 

from the updated CSA 2018 pre-census cartographic database of enumeration areas (CSA 

and World Bank, 2021). For the present study, we use data from the 2018/2019 and 

2021/2022 waves of ESS. ESS has rich socioeconomic data collected at the household and 

community levels. Among others, the household-level survey has relevant questions for 

computing disability and consumption poverty measures at the household level. The 

community survey elicited rich information on village-level aggregates, including population, 

employment, agriculture, environmental shocks, prices and markets, access to basic public 

infrastructure, and social protection services.  

3.2 Definition and measurement of variables 

3.2.1 Outcome variables of interest  

In this study, the main outcome variable of interest is extreme poverty3 at the household 

level. It is constructed based on per adult-equivalent consumption expenditure per year. As 

Deaton (1997) stresses, consumption expenditure is a better measure of living standards 

than current income in developing countries. ESS has data on household consumption 

 

3 The poverty line is based on the food basket that is required to achieve the minimum daily calorie requirement 
– 2,200 kilocalories per adult in Ethiopia – and adjusted upwards to include non-food consumption.  
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expenditure on food and non-food items. To convert household expenditure into poverty 

indicator variables, the following steps were followed. First, for each household, the total 

consumption aggregate was obtained by summing all expenditures the household has made 

on the different consumption items. The nominal household consumption aggregate was 

converted into real per adult-equivalent household consumption expenditure using a 

consumer price index (CPI) published by the Government of Ethiopia. Second, a household’s 

real per adult-equivalent consumption expenditure was calculated by dividing the aggregate 

real consumption expenditure by the number of household members, measured in adult-

equivalent units. This gave us real consumption expenditure per adult equivalent. Third, to 

determine whether a household is in the category of extreme poor, we compared its real per 

adult-equivalent consumption expenditure with the official poverty line expressed in 

Ethiopian Birr December 2016 prices.4 To gauge the true wellbeing of PWDs, the official 

poverty line was adjusted for the extra costs of disability (Mont and Cuong, 2011; Zaidi and 

Burchardt, 2005). This adjustment is necessary given that someone with a disability may 

need to spend more on things like specialised equipment, higher heating bills due to mobility 

issues, or personal assistance. Failure to account for these extra costs leads to a misleading 

conclusion that PWDs have a higher standard of living than they actually do, compared to 

their non-disabled counterparts. 

3.2.2 Treatment variables  

(i) Disability 

In ESS, data on disability were collected as per the recommendations of the Washington 

Group on Disability Statistics, established by the United Nations Statistical Commission 

(https://www.washingtongroup-disability.com). The approach is similar to the model that 

underlies the International Classification of Functioning, Disability, and Health, which 

focuses on people’s ability to take particular actions in their current environment (WHO, 

2011). Accordingly, for each household member who is above five years old, the ESS asked 

respondents to report the presence of difficulties in six functioning domains: sight, hearing, 

walking, cognition, self-care, and communication. The same questions were asked in both 

waves used in this study (2018/2019 and 2021/2022). For each domain, the questions 

asked not only measured the presence but also the severity of disability and were worded in 

line with the Washington Group on Disability Statistics as follows:  

• Does [Name] have difficulty seeing, even if wearing glasses? 

• Does [Name] have difficulty hearing, even if wearing a hearing aid? 

• Does [Name] have difficulty walking or climbing steps? 

• Does [Name] have difficulty remembering or concentrating? 

 

4 We calibrated the national official poverty line of 7,184 Birr per adult-equivalent per annum in December 2015 
prices (World Bank, 2020) to be 7,667 Birr per adult-equivalent per annum in December 2016 prices. 

https://www.washingtongroup-disability.com/
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• Does [Name] have difficulty [with self-care such as] washing all over or dressing, feeding, 

toileting, etc.? 

• Using [Name]’s usual language, does [Name] have difficulty communicating: for 

example, understanding or being understood? 

Each of these questions had the same response categories, which were coded on a four-

point Likert scale: No, no difficulty (1); Yes, some difficulty (2); Yes, a lot of difficulty (3) and 

Cannot do at all (4). 

Defining disability: For our analysis of disability at the household level, we created two types 

of disability variables (Mont and Nguyen, 2013).  

1. Following Palmer et al. (2019) we consider disability as having a moderate or severe 

functioning difficulty. This is a binary disability variable coded as 1 if a household has 

any member facing modest (i.e., a lot of difficulty) or severe difficulty (i.e., cannot do at 

all), and 0 otherwise. We call this a strict measure of disability and it is the variable we 

used for our main analysis (Palmer et al., 2019).5  

2. As a robustness check, we also created an alternative binary disability variable coded as 

1 if a household has any household members facing at least a mild difficulty (i.e., some 

difficulty)  from any type of disability. We call this a relaxed definition of disability. 

Problems of measuring disability: Finally, the self-reporting nature of disability is a concern. 

Having difficulty undertaking a particular activity is inherently a subjective determination and 

hence we expect self-reporting bias (Mont and Cuong, 2011). However, as Mont and Cuong 

(2011) indicate, the degree of self-reporting bias is probably less in cases where a 

respondent reports having a lot of difficulty in doing something, or being unable to do 

something, than it is in cases where a respondent reports having only some difficulty. That 

is why we focus our main analyses and discussion on the strict measure of disability. In 

addition, our measure of disability indicators, which is based on specific activities, allows us 

to get a more consistent response than general or broader questions that ask whether a 

person or an individual has a disability problem or not (Miller et al., 2010). 

(ii) Climate change data 

To analyse the localised climate exposure of households in Ethiopia, we integrated high-

resolution climate data (precipitation and temperature) with ESS by linking them at the 

enumeration area level. For precipitation, the Climate Hazards Group InfraRed Precipitation 

with Station (CHIRPS) dataset was used, which provides a long-term, gridded precipitation 

record (Funk et al., 2015). Since CHIRPS pixels and enumeration area boundaries are 

misaligned, inverse distance weighting (IDW) was employed to interpolate values for each 

 

5 Another way of doing this is to conduct a separate analysis by type of disability reported based on the four-
point scale. However, we do not have sufficient information for each category and the results may not be reliable. 
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enumeration area centroid, calculating a distance-weighted average from surrounding pixels 

to create a single, enumeration area-specific annual rainfall amount. To rigorously assess 

the accuracy of these interpolated CHIRPS data for the study area and period, validation was 

carried out with station-level data from the National Meteorological Agency of Ethiopia. The 

enumeration area-level climate variable was then linked with the household-level data and 

both short-term (one year before the survey year) and long-term (30 years before the survey 

year) values were computed for the total annual rainfall and average daily temperature 

amounts. The descriptive statistics show that the mean value of long-term annual rainfall is 

1,020.09 mm, with a standard deviation of 402.44, with minimum and maximum values of 

156.8315 and 1898.732, respectively. In addition, rainfall anomalies were computed using 

the long-term and short-term values to measure the degree of variability rainfall. In the 

models we use for the estimations, we constructed a variable representing climate shock 

(drought), following the literature (Pinto et al., 2025; Carpena, 2019). That is, we computed a 

drought indicator variable at the enumeration area level using the following steps. First, we 

compared the observed average rainfall for an enumeration area in year t with its 30-year 

historical average. Second, the difference obtained in the first step was divided by the 

enumeration area’s historical standard deviation of rainfall and this yielded the enumeration 

area’s Standardised Precipitation Index (SPI). Finally, our drought dummy variable was 

coded as 1 if the enumeration area’s SPI in the preceding year was <-1 and 0 otherwise. We 

focus on drought because it is the most prominent negative climate shock variable 

undermining household welfare in Ethiopia, especially in rural areas (Dercon and 

Christiaensen, 2011; Dercon, 2004).  

Figure 3: Monthly distribution of long-term precipitation  

 
 

(a) Trends in long-term average annual rain fall in mm  

(iii) Interaction of disability with climate change 

An interaction term between disability and climate change was constructed to estimate the 

combined impacts of the two variables on extreme poverty. Climate change might aggravate 
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the poverty situation of disabled people not only by increasing hardship but also by reducing 

their ability to adapt to changing weather conditions.6 The coefficient of the interaction term 

will therefore capture whether disability combined with climate change exacerbates the 

poverty situation of rural households living with disabilities in Ethiopia. 

Control variables: A rich set of household-level characteristics (e.g. age, gender, education, 

household size, and marital status), asset or wealth indicator (i.e. size of land), and 

community-level characteristics (e.g. distance from nearest road and distance from nearest 

microfinance institution, which are indicators of availability of infrastructure and credit 

service, respectively), are included in our models to control for the effects of confounding 

variables on the outcome variables. Table 1 presents the descriptive statistics of these 

variables disaggregated by household disability status for the pooled sample and also for 

each survey year separately.  

Table 1: Descriptive statistics of variables used in the empirical analysis by year 

Household (HH) 
characteristics 

2018/2019 2021/2022 Pooled sample 

PWD 
HHs 

(mean) 

Non-
PWD 
HHs 

(mean) 

Diff. in 
means 

PWD 
HHs 

(mean) 

Non-
PWD 
HHs 

(mean) 

Diff. in 
means 

PWD 
HHs 

 

Non-
PWD 

HHs 

 

Diff. in 
means 

Age of head (in years) 50.942 43.092 7.85*** 57.45 45.431 12.014*** 53.73 44.16 9.563*** 

Education of head (1 
if can read and write 
and 0 otherwise) 

0.324 0.373 -0.049 0.327 0.431 -0.104*** 0.326 0.400 -0.074*** 

Marital status of head 
(married 1, 0 
otherwise) 

0.744 0.786 -0.042* 0.714 0.813 -0.099*** 0.731 0.799 -0.068*** 

Household size (in 
adult-equivalent 
units) 

4.254 3.864 0.39*** 4.311 4.256 0.055 4.278 4.045 0.234*** 

Gender of head (1 if 
male and 0 female) 

0.273 0.258 0.015 0.331 0.241 0.09*** 0.702 0.75 -0.048*** 

Land size (in ha) 1.40 1.84 -0.44** 1.305 1.394 -0.0896 1.649 1.356 0.292** 

Access to basic services 

Distance to the 
nearest major road 
(in minutes) 

21.518 23.57 -2.06 8.95 11.168 -2.21*** 16.13 17.87 -1.74* 

Distance to the 
nearest microfinance 
institution (in 
minutes) 

29.95 24.12 5.83*** 23.94 21.23 2.72 22.88 27.19 -4.31*** 

No. of observations 2,426 293  2,065 220  513 4,491  

*** Significant at p <0.01; ** significant at p<0.05; *significant at p <0.1.  

Note: As discussed before, a household with disability is defined as having at least one member with a moderate 
or severe functioning difficulty (strict definition). For missing values of some of the variables (i.e. distance to 

 

6 Retrieved from https://www.disabilityrightsfund.org/wp-content/uploads/Disability_and_Climate_Change.pdf  

https://www.disabilityrightsfund.org/wp-content/uploads/Disability_and_Climate_Change.pdf
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road), we consider the value of the variable in the second year as it is a relatively time-invariant variable, and in 
some cases we compute the mean value of the enumeration areas in the region to replace the missing values. 

 

Comparisons of demographic characteristics of households with and without disabilities 

indicate statistically significant differences in age and educational status whereby heads of 

households with one or more disabled members are older and less educated. In addition, 

more than 75% of households with no disabled members are male headed and nearly 70% of 

households with disabled members are male headed. While nearly 80% of heads of 

households with no disabled members are married, 73% of heads of households with a 

disabled member are, married and the difference between the two is statistically significant 

at the 1% level. We also find a statistically significant difference between the two groups in 

their community characteristics. That is, the average distance to the nearest major road is 

higher for households with no disabled members compared to households with a disabled 

member. Similarly, the distance from the nearest microfinance institution is greater for 

those households with no disabled members. A comparison based on asset ownership 

shows that the average land size for households with one or more disabled members is 

larger than for those households with no disabled member, and the difference is statistically 

significant at a 1% level of significance.  

3.3 Prevalence of disability at household level7  

3.3.1 Prevalence of disability by demographic characteristics  

In this section we discuss the descriptive statistics of disability using both measures of 

disability. Close to one-in-three households (29.7%) in the pooled sample have at least one 

form of disability. However, when a strict measure of disability is applied (i.e. only modest 

and severe forms of difficulty are considered), the household disability prevalence rate 

decreases to 10.25%. The result is comparable with other studies showing that the 

prevalence rate in rural parts of Ghana is 8.1%, in Malawi is 14.05%, in Zimbabwe is 12.92%, 

and in Kenya is 6.91% (Mitra et al., 2012).  

Further analysis of disability prevalence rates by age of household head reveal that disability 

prevalence is higher among households with an older household head, in both measures 

(see Figure 4 and Figure 5). For example, among households with heads aged 60 and above, 

the disability prevalence rate, using the relaxed measure of disability, is 56% while it is 38% 

for those aged 50–59 years and 20% for those aged 18–49. Applying the strict measure of 

disability also shows similar facts: the disability prevalence rate is 20% for households with 

heads aged 60 and above, 12.43% for those aged 50–59 and 6.91% for those aged 18–49. 

The prevalence increases markedly with age, due to the accumulation of age-related health 

conditions, such as arthritis, cardiovascular disease, sensory impairments, and dementia. 

 

7 An analysis of the prevalence rate at the individual level can be found in Annex E.  
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Figure 4: Household disability prevalence by household head’s age  

 

Further disaggregation by gender indicates a sight difference in prevalence across the age 

groups: disability is higher for female-headed households, especially those in the young age 

groups (18–50 and 50–59).  

Figure 5: Household disability status by gender and age of head of the household 

  

 

3.3.2 Prevalence of disability by region 

One of the advantages of the ESS data used in this study is that, in addition to the national 

level, the samples are representative at the regional level. Figure 6 shows region-level 

disability prevalence rates. Analysis of disability prevalence by region using the relaxed 

measure indicates that Benishangul Gumuz Region has the highest disability prevalence 

rate, followed by SNNP and Amhara regions. Further disaggregation by the survey year 

shows the prevalence was high in in 2018 in Benishangul Gumuz, followed by SNNP and 

Oromia. In 2021, again Benishangul has the highest prevalence, followed by Oromia and 

Amhara regions. Based on the strict measure, the prevalence is found to have been high in 

Amhara, Harar, and Oromia in 2018 and in Benishangul Gumuz, Harar, and Amhara regions 
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in 2021. Figure 6 shows the regional disparities in household disability prevalence for each 

type of disability.  

Figure 6: Distribution of household disability prevalence by region and disability type 

3.3.3 Prevalence of disability by type and severity of difficulty  

This section presents the prevalence of disability over the two survey periods by severity 

across the six domains, using both the strict and relaxed measures of disability. With at 

least one household member facing ‘some difficulty’, ‘lots of difficulty’, or ‘cannot perform at 

all’, sight difficulty is the most prevalent (9.95%), followed by difficulty with walking (8.39%), 

hearing (6.22%), and memory (5.15%). Breaking it down across the survey years, the 

disability prevalence is the same, whereas it is observed to be slightly higher in 2021, as 

depicted in Figure 7 below. Based on the strict measure – only those facing ‘lots of difficulty’ 

or ‘cannot perform at all’ – again, sight difficulty is found to be most prevalent (2.09%), 

followed by difficulty with walking (1.95%), hearing (1.19%), and communication (0.87%), 

with higher prevalence rates observed in the 2021 survey.  
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Figure 7: Household disability prevalence by type of disability8 

 

3.3.4 Poverty status of sample households 

Table 2 presents comparisons of consumption expenditure and poverty rates for 

households with at least one member with a disability and those without any members with 

disabilities. As stated earlier, both consumption expenditure and poverty rates are computed 

by adjusting for the extra costs of disability. As can be seen in Table 2, the poverty 

headcount rate for the whole sample of households declined from 45% in 2018 to 40.6% in 

2021. For households with a member with disabilities, it decreased from 60.8% in 2018 to 

55.5% in 2021. The average poverty rate for the pooled analysis shows that nearly 43% are 

considered to be poor. Differences in poverty headcount rates between households with and 

without members with disabilities show that the incidence of poverty is significantly higher 

for households with PWDs, both in 2018 and 2021. Similarly, real per adult-equivalent 

consumption expenditure of households with PWDs is significantly lower compared to those 

of households without PWDs.  

Table 2: Summary statistics on household consumption expenditure (adjusted for cost of 
disability) and poverty rates by households’ disability status and survey yeara 

Outcome variables 

                             2018 2021 

Pooled 
Non-
PWDs 

PWDs Difference Pooled 
Non-
PWDs 

PWDs Difference 

Real per adult-
equivalent 
consumption 
expenditure (ETB, 
2016 prices) 

11266.79 11533.86 9055.49 2478.37*** 11671.62 12016.4 8435.34 3581.06*** 

Poverty headcount 
(P0h) 

0.450 0.431 0.608 -0.176*** 0.406 0.390 0.555 -0.165*** 

Poverty gap (P1h) 0.160 0.152 0.226 -0.073*** 0.136 0.129 0.210 -0.081*** 

Poverty severity 
(P2h) 

0.079 0.074 0.122 -0.048*** 0.065 0.060 0.111 -0.051*** 

 

8 A figure showing household disability prevalence by type of disability using the relaxed measure of disability is 
found in Error! Reference source not found..  
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No. of 
observations 

2719 2426 293  2285 2065 220  

Note: a Costs of disability are computed using strict disability definition. Difference in means between the groups 
are tested with a two-tailed t-test (null hypothesis: Pr(difference in means=0). ***, **, and * denote significance 
level at 1%, 5%, and 10%, respectively. All the consumption expenditure figures for 2018 and 2021 were deflated 
to December 2016 using the official CPIs published by Ethiopian Statistical Services.  

Source: Authors’ analysis of ESS data. 

 

Figure 8 displays the poverty indices for the pooled sample and separately for households 

with and without PWDs. As indicated in the figure, the poverty head count, poverty gap and 

poverty severity indices are higher for households with PWDs, using both the strict and 

relaxed measures. For example, under the strict measure of disability, the poverty gap for 

the whole sample is 14.93% and it declines from 16.0% in 2018 to 13.6% in 2021. The results 

also indicate that, on average, a poor household with disabled members in the pooled 

sample fell 21.87% below the poverty line. For households without PWDs in the pooled 

sample, the corresponding estimate is 14.13%.  

Figure 8: Household poverty rates by severity of disability (pooled sample) 

  

(a) Poverty situation for households with/without 
PWDs using strict disability definition 

(b) Poverty situation for households with/without PWDs 
using relaxed disability definition 

 

As we can see from Figure 8, there is a significance difference in terms of poverty situation 

between households with and without PWDs measured either using the strict (a) or relaxed 

definition (b). For example, amongst households with PWDs, measured under the strict 

definition, 58.3% are poor and the poverty gap is 21.87%. The difference across disability 

status (strict definition) is statistically significant in all three measures of poverty. A study by 

Mitra et al. (2013) also finds that out of the 15 countries under study the poverty gap is 

higher for households with PWDs in 12 countries but the difference is statistically significant 

only for one country. Similarly, the difference in poverty severity is higher for households 

with PWDs than those without any disabled member (t-value -7.6055 and diff= -0.0494***). 

Again, our results are in line with the study by Mitra et al. (2013), which found that poverty 

severity is higher for households with PWDs in Bangladesh, the Philippines, and the 

Dominican Republic. 
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3.4 Estimation strategy 

3.4.1 Measuring cost of disability 

According to Stapleton et al. (2008), three main approaches are used to estimate the direct 

cost of disability.  

• The goods and services used approach 

This approach estimates the cost of extra goods and services that an individual with 

impairment (for example, mobility impairment) actually uses in carrying out certain 

activities. It estimates the costs of disability as the difference in actual expenditure on 

consumption of persons with and without disabilities. In practice, this is done by regressing 

consumption expenditure on an indicator for disability. 

• The goods and services required approach 

Under this framework PWDs are asked to estimate the costs of goods and services required 

to perform particular activities that individuals are not performing due to their disability. This 

is a relatively difficult approach compared to (i) above as it involves people speculating 

about the extra costs of doing things that they actually do not do, or do only in a limited way. 

• The expenditure equivalence or standard of living approach  

The standard of living approach indirectly measures the direct costs of disability as the 

additional resources required to achieve the same standard of living as an otherwise similar 

household (along controlled for dimensions) without disability. In other words, a PWD must 

spend more (known as the extra cost of disability) to achieve a given standard of living than 

an otherwise comparable person. The advantage of this method over those above is that it 

does not depend upon disability-specific expenditure measurements or subjective estimates 

of needs. Instead, it relies upon measures of income and living standards (derived from 

items unrelated to disability). In this study, we apply this approach, as outlined below. 

In this study, we follow Zaidi and Burchardt (2005), Mont and Cuong (2011), and Palmer et 

al. (2019), who recommend that the standard of living method to estimate the extra 

economic costs of disability at a household level. The standard of living approach can be 

specified as follows: 

 ++++= XDYS )ln(  (1)9 

where, S is a standard of living, proxied by asset or wealth index.10 Y is real per adult-

equivalent consumption expenditure; D is a dummy for disability status11; X is a vector of 

 

9 Note that the purpose of this equation is to estimate the difference in consumption expenditure between people 
with and without disabilities once asset holdings and other observed variables are controlled for, so we do not 
claim causality here. 
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household characteristics; and   is an intercept. Following equation (1), the extra costs of 

disability ( )E , expressed as a percentage of per adult-equivalent consumption expenditure, 

is given by:   

−=E . (2) 

Thus, E  multiplied by each disabled household’s total consumption expenditure gives us 

the estimated extra costs associated with the disability. To get the welfare and poverty rates 

adjusted for the costs of disability, we then deduct each disabled household’s costs of 

disability from the total household consumption expenditure (Palmer et al., 2019). The idea 

is that the standard of living for households with disabled member(s) and those who do not 

have disabled members may not be the same even if both get the same level of income. 

This is because those households with disabled members need additional items (e.g. 

wheelchairs) and greater quantities of some items, such as medical services, transportation 

services etc. Hence, households with disabled members have to spend more on these items, 

which requires them to divert part of their consumption expenditure in order to raise the 

general standard of living of the household (Braithwaite and Mont, 2009).  

In doing this, we constructed the Foster-Greer-Thorbecke (FGT) (Foster et al., 1984) 

measures of poverty at the household level:12 (i) Headcount poverty ( )0P : This is a binary 

variable coded 1 (poor) if a household’s per adult-equivalent consumption expenditure is 

less than the poverty line (adjusted), and 0 (non-poor), otherwise. (ii) Poverty gap ( )1P : This 

denotes the extent of deficit from the poverty line. For non-poor households, 1P  take the 

value of 0. (iii) Poverty severity ( )2P : Poverty severity is just the square of poverty gap. 

Annex A provides the results of estimation of equation 1 above using strict disability 

measure. 

Our primary aim is to estimate the impacts of disability and climate change on the incidence 

and magnitude of extreme poverty at the household level. To this end, our basic 

specification for estimating these impacts is as follows:  

( ) ittiitititititit XMDMDY  +++++++= 43210 *  (3) 

where, itY  is the outcome of interest (real per adult-equivalent consumption expenditure (in 

natural logarithm), poverty incidence, poverty gap, poverty severity) for household i  at time 

 
10 The assets considered are a stove, radio, telephone, TV, refrigerator, solar device, hand watch, jewelry, 
shelf/wardrobe, blanket and mattress, toilet facility kitchen type, floor-type, roof-type, or wall-type electric light, 
and water access. 
11 Disability is measured in different ways just to check the robustness of our results. 
12 The World Bank’s 2020 Ethiopia Poverty Assessment tested the sensitivity of poverty patterns to the choice of 
deflator and found that poverty patterns at national and regional levels hardly changed when alternative deflators 
are applied. See World Bank (2020) ‘Ethiopia Regional Poverty Report: Promoting Equitable Growth for All 
Regions’, Washington DC. For the most recent poverty measurement, the 2011 poverty line was inflated using the 
GDP deflator, resulting in a poverty line of 7,184 Birr per adult equivalent per year in December 2015 prices (World 
Bank, 2020). 
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t ; itD  is a disability dummy variable coded as 1 for households living with PWDs (PWD 

households) and 0 otherwise (non-PWD households); iiM  is a dummy variable coded as 1 

for households living in enumeration areas with a climate shock (i.e. a rainfall deficit) and 0 

otherwise; iiit MD *  is an interaction term between disability and climate shock variables; 

itX  is a vector of household and community level variables that explain poverty outcomes 

at the household level, such as family size, education, age and sex of household head, and 

marital status, etc (Woldehana et al., 2022; Abebaw et al., 2020; Bigten and Shimeles, 2008; 

Abebaw and Admassie, 2014); i  is time-invariant household fixed effect; t  is a time fixed 

effect; ivt  is an idiosyncratic error term and captures all time-varying unobservable. 0  
is 

an intercept term; 1 , 2  and 3  are the parameters of interest that measure impacts of 

disability, climate change, and the interaction between disability and climate change 

variables, respectively. Impacts on binary outcome variable (poor versus non-poor) are 

estimated by using a correlated random effects logit model (Wooldridge, 2010) or a linear 

probability model (LPM), which makes estimation and interpretation easier.  

 
In this study, we choose to follow the Mundlak approach (Mundlak, 1978) for estimation of 

Equation 3. This approach incorporates panel means of time-varying covariates (e.g. age of 

head, family size, land size, etc) to account for potential endogeneity between covariates 

and unobserved time-invariant heterogeneity, such as household’s innate ability. The 

Mundlak model combines the benefits of random effects models (including time-invariant 

variables) with fixed-effects models (by controlling for endogeneity), providing estimations 

of both within-entity and between-entity effects. One of the main advantages of this model is 

that unlike fixed-effects models, the correlated random effects (CRE) model can estimate 

the effects of time-invariant variables. On the other hand, it addresses endogeneity by 

providing a method for estimating coefficients of time-varying regressors that are potentially 

correlated with the unobserved individual-level effects.  
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4 Estimation results and discussion 

4.1 Estimation results of extra cost of disability 

Here, we first estimate the regression of asset index (Annex A). Based on this estimation 

results, we compute the extra cost of disability (Equation 2). Accordingly, the extra cost of 

disability for a household with at least one disabled member is about 18.5% of real per adult-

equivalent consumption expenditure. This means that each disabled household’s  

consumption expenditure decreases by this margin. A similar result was found in Cambodia 

where the extra cost of households with a PWD was estimated to be 19% of monthly 

household consumption expenditure (Palmer et al., 2019). In Bangladesh, Alfonzetti and 

Carraro (2025) find that, on average, households with at least one member with disability 

must spend 13% more than other households without any member with disability in order to 

achieve the same standard of living. Carraro (2024) finds that households with PWDs in 

Tanzania need to spend 25%, on average, more than other households.13 Similarly, the extra 

cost of having one or more disabled people in Ghana is estimated to be 26% of households’ 

annual expenditure (Asuman et al., 2021). Given that households with one or more disabled 

members have difficulty in many aspects, their poverty situation is greatly worsened when 

the extra cost of living with disability is considered. 

4.2 Estimates of impacts of disability and climate change on poverty under the 
strict measure of disability 

In this section we present the result of the CRE estimation. As discussed in Section 3, the 

CRE model allows controlling for endogeneity due to unobserved time-invariant 

heterogeneity and for estimating the effects of time-invariant regressors at the same time. 

That is, unlike the random effects model, the CRE estimation allows us to estimate the 

coefficients of time-invariant variables while accounting for the potential correlation 

between these and the panel-level effects. Table 3 presents the results of the CRE 

estimation where the dependent variables are poverty head count (P0h), poverty gap (P1h), 

and poverty severity (P2h). The full regression results are not reported for the sake of 

economy but can be obtained from the authors upon request. 

Table 3: CRE estimate of impacts of disability and climate change on poverty 

Variables P0h P1h P2h PCE 

Disability (1/0) 0.129*** 0.038*** 0.025*** -0.3286*** 

 (-0.034) (-0.014) (-0.009) (0.043) 

Drought (1/0) 0.089** 0.068*** 0.045*** -0.1263** 

 (-0.044) (-0.019) (-0.012) (0.058) 

 

13 Please note that costs associated with disability are higher for households with two or more members. 
Similarly, this cost might differ depending on the age of the disabled member and the location of the household, 
i.e. whether it is in a rural or an urban area (Palmer et al., 2019). 



DISABILITY, CLIMATE CHANGE, AND EXTREME POVERTY: PANEL DATA EVIDENCE FROM ETHIOPIA 

© Data & Evidence to End Extreme Poverty  21 

Disability X drought  0.000 0.000 0.000 0.1004*** 

 (0.000) (0.000) (0.000) (0.000) 

Control variables Yes Yes Yes Yes 

N (No. obs) 5004 5004 5004 5004 

Mundlak test (chi2(13) 37.596*** 61.021*** 55.708*** 56.66*** 

*** Significant at p <0.01; ** significant at p<0.05; *significant at p <0.1. 

Note: Numbers in parentheses are standard errors 

A Mundlak specification test can be used to formally compare the CRE specification against 

a standard random effects model, helping to determine if the latter is appropriate. The 

Mundlak specification test, obtained by using the estat mundlak command in Stata, rejects 

the null hypothesis that random effects estimation is appropriate (chi2(13) = 37.59; Prob > 

chi2 = 0.0003) for Poh. That is, we reject the null hypothesis that regressors are uncorrelated 

with the error terms, which is assumed by an random effects model. This suggests strong 

evidence in favour of the fixed-effects or CRE model, depending on whether we are also 

interested in estimating time-invariant effects. The results of the Mundlak specification test 

also rejected the random effect model for estimations of poverty gap, where chi2(13) 

=61.021; Prob > chi2 = 0.0000), and poverty severity, where chi2(13)= 55.708; Prob > chi2 = 

0.0000). 

The regression results show that households living with PWDs are more likely to be poor. 

Controlling for other factors, the probability of being poor increases by almost 13 

percentage points for households with at least one disabled member compared to other 

households who do not have any disabled members. Similarly, estimated results show a 

positive and significant association between disability and poverty gap. That is, a poor 

household with one or more disabled members, on average, fell below the poverty line by 

3.8% compared to the non-disabled households. We also examined the role of disability in a 

household’s poverty severity, which is expressed as the square of the poverty gap. The 

results indicate that having a PWD significantly increases the severity of a household’s 

poverty. These results demonstrate that households with PWDs are not only more likely to 

be poor but their poverty status is deeper and more severe than their counterparts without 

PWDs. This is expected and is possibly due to barriers in the labour market, and the extra 

costs of living with disability. 

As expected, the estimated results (Table 3) also demonstrate that climate shock (i.e. a 

rainfall deficit (drought)) has a negative and statistically significant effect on all household 

poverty indices. Specifically, keeping all other factors unchanged, the occurrence of a 

drought in the community increases the household’s poverty head count by nearly 9 

percentage points. Similarly, a drought shock increases the poverty gap index and poverty 

severity by about 7% and 5%, respectively. However, contrary to our a priori expectation, the 

coefficients of the interaction between climate change (i.e. drought) and disability are not 

statistically significant, albeit with positive signs. We estimate the impact of disability and its 

interaction with climate change on poverty head count using the linear model. We also 

estimate the CRE logit model, but, as described in the earlier section, this model 
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incorporates panel means of time-varying covariates to account for potential endogeneity 

between covariates and unobserved heterogeneity. This requires us to manually add the 

mean of time-varying variables in the regression. The results are almost the same.14  

The last column in Table 3 presents correlated random effect estimation results when the 

dependent variable is real consumption per adult-equivalent (in log). Here the Mundlak tests 

show that we reject the null hypothesis that covariates are uncorrelated with an unobserved 

panel-level effect (chi2(14) = 56.6602 Prob > chi2 = 0.0000). The results show that 

households with at least one disabled member have significantly lower real per adult-

equivalent consumption expenditure than those with no disabled member. This is consistent 

with most empirical studies on the nexus between disability and household welfare 

(Asuman et al., 2021; Mont and Nyugen, 2011). According to our results, the real per adult-

equivalent consumption expenditure decreases for those households with at least one 

disabled member: the coefficient estimates show that it is reduced by 33%. This is relatively 

high compared to other similar studies such as that by Asuman et al. (2021), which finds 

that the presence of a PWD in a household in Ghana reduced the adult-equivalent 

consumption expenditure of these households by approximately 13.7% compared to 

households that did not include a PWD. 

As expected, occurrence of a drought significantly reduces household consumption 

expenditure in our sample. A plethora of empirical studies (e.g. Asfaw and Maggio, 2017; 

Porter, 2012) have shown that rural households in several sub-Saharan African countries are 

highly affected by weather shocks. 

The coefficient of the interaction between disability and climate change is positive and 

statistically significant. This shows that conditional on drought occurrence, households with 

PWDs have higher consumption expenditure compared to their counterparts without PWDs. 

This might mean that households with PWDs are able to attract more attention from the 

government or development partners than do households without PWDs when a drought 

shock strikes. Moreover, in Ethiopia, social protection programmes, such as the Productive 

Safety Net Programme (PSNP), provide unconditional support to households or individuals 

who are unable to supply labour for public works programmes15 (Scognamillo et al., 2022). 

This direct support might have offset the negative impact of drought and disability for those 

households with at least one disabled member.  

In addition, we find significant relationships between per capita consumption expenditure 

and household characteristics. For example, in line with other studies, we find a positive and 

negative relationship between per capita consumption expenditure and household head 

 

14 For the sake of economy we have not reported the full estimation results but these are available upon request. 
15 There is a difference between the two groups in that only 7.41% of households with no disabled members 
received assistance from PSNP. However, around 11.1% of households with disabled members reported that 
they received assistance from PSNP. The difference between the two groups is statistically significant (p-value=-
0.037). 
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education and family size, respectively. Access to infrastructure, such as distance to roads 

and distance to microfinance institutions, has both a negative and significant association 

with per capita consumption expenditure. That is, the welfare of the household decreases as 

the distance between these infrastructure and households residence increases. 

4.3 Estimates of the impact of disability and climate change on poverty under 
relaxed measure of disability 

4.3.1 Estimation of cost of disability 

Annex B presents the full regression results of the standard of living for households with a 

disabled member measured using the relaxed definition of disability. According to the 

estimation results in Annex B, the extra cost of living with disability, using the relaxed 

disability measure, rises to 20.36% of per adult-equivalent consumption expenditure. Table 4 

presents the CRE estimates of the impact disability and climate change on poverty, using 

the relaxed disability measure. 

The poverty status, measured by head count, poverty gap, and poverty severity, was 

summarised and discussed in Section 3 (Figure 8(b)). We find that after adjusting for the 

extra cost of disability, around 45.6% of households fall below the poverty line (head count). 

This figure is obtained by using the relaxed definition of disability. The poverty gap is 16%, 

which implies that, on average, a poor household with at least one disabled member fell 16% 

below the poverty line.  

Table 4: CRE estimate of impact of disability and climate change on poverty (using relaxed 
measure of disability)16 

Variables P0h P1h P2h PCE 

Disability (1/0) 0.118*** 0.040*** 0.031*** -0.203*** 

 (0.023) (0.010) (0.006) (0.029) 

Drought (1/0) 0.108* 0.067*** 0.047*** -0.198*** 

 (0.056) (0.025) (0.016) (0.070) 

Disability X Drought -0.139 -0.046 -0.034 0.232** 

 (0.089) (0.039) (0.025) (0.111) 

Control Yes Yes Yes Yes 

Constant 0.102 0.021 0.004 9.622*** 

 (0.073) (0.035) (0.023) (0.103) 

N 5004 5004 5004 5004 

Mundlak chi2(14) 42.740*** 64.672*** 58.990*** 62.390*** 

 *** Significant at p <0.01; ** significant at p<0.05; *significant at p <0.1. 

Note: Numbers in parentheses are standard errors. Attrition is taken into account in the estimation. 

 

 

16 The full regression results can be found in Annex C(C.1) 
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The regressions show that households with a PWD are more likely to be poor, suggesting 

that irrespective of the severity of disability (i.e. disability defined based on the strict or the 

relaxed definition) the probability of being poor is higher for those households that include 

people with a disability. The relationship is still positive and is statistically significant for the 

poverty gap and poverty severity after controlling for a host of household characteristics. As 

expected, the occurrence of drought increases the probability of being poor and it also has a 

consistent effect on both the poverty gap and poverty severity. However, while disability and 

drought have a negative association with per capita consumption expenditure, there is still a 

positive and significant association between per capita consumption expenditure and the 

interaction of climate change and disability.  
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5 Robustness checks 

5.1 Attrition 

In panel datasets, one of the challenges is attrition, where households that were present in 

the first wave (in this case, 2018/19) are not followed up in the second round (in this case, 

2021/22) for various reasons. If the distribution of these missing households is not random 

then the estimated results may be sensitive to selection or attrition bias. In this section, we 

check whether there is attrition bias or not. To this end, we adopt an attrition probit 

approach. That is, we use data from the first wave sample and estimate a probit model 

where the dependent variable is the attrition indicator (a binary variable equal to 1 if the 

subject is not observed in the second round and 0 otherwise); explanatory variables are 

baseline characteristics that are believed to affect the outcome. A statistically significant 

model (indicated by the pseudo R-squared or Wald test) suggests non-random attrition, 

which is the case in this study. Thus, we need to correct for this bias. Note that if significant 

bias is detected, use of a balanced panel by simply dropping attrited individuals can worsen 

the bias. 

Results of the attrition probit model show (Table 5) that attrition is strongly associated with 

household demographic and socioeconomic characteristics, suggesting that attrition bias 

should be controlled in the outcome regressions. To this end, we adopt inverse probability 

weighting, which is a method that involves creating weights for each remaining observation 

to account for the probability of remaining in the study. We follow the following steps. First, 

we estimate the attrition probit model with a dummy variable which equals 1 for households 

not observed in the second round or wave, and 0 otherwise, using household characteristics 

at baseline as explanatory variables. Second, we construct inverse probability weights 

(IPWs) from the attrition probit model that are integrated into the household unbalanced 

panel as a time-invariant variable (households keep the same value of the IPW across panel 

rounds). Finally, we used the IPW to test and control for potential bias due to attrition by 

adding the IPW as an added regressor in our CRE model. Similarly, we estimate the per 

capita consumption expenditure after correcting for attrition bias. Table 5 presents the 

results of the estimation of the CRE model, controlling for attrition bias. The results are 

robust to attrition bias.  

Table 5: CRE estimate of impacts of disability and climate change on log of real per adult-
equivalent consumption expenditure after correcting for attrition bias 

Variables Poh P1h P2h PCE 

Disability (1/0) 0.129*** 0.038*** 0.025*** -0.329*** 

 (0.034) (0.014) (0.009) (0.043) 

Drought (1/0) 0.076* 0.055*** 0.036*** -0.126** 

 (0.046) (0.020) (0.012) (0.058) 

Disability X Drought -0.000 -0.000 -0.000 0.100*** 

 (0.000) (0.000) (0.000) (0.000) 
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HHsize in ade 0.086*** 0.043*** 0.026*** -0.144*** 

 (0.010) (0.004) (0.003) (0.013) 

Landarea 0.014 0.014 0.011** -0.022 

 (0.020) (0.008) (0.005) (0.025) 

Read and Write -0.061** -0.015 -0.006 0.108*** 

 (0.028) (0.012) (0.007) (0.035) 

Sexhead -0.021 -0.000 0.004 -0.022 

 (0.048) (0.021) (0.013) (0.061) 

Agehh 0.007 0.001 -0.000 -0.011 

 (0.005) (0.002) (0.001) (0.007) 

Agesq  -0.000 -0.000 0.000 0.000 

 (0.000) (0.000) (0.000) (0.000) 

Marstatus -0.061 -0.022 -0.015 0.056 

 (0.038) (0.016) (0.010) (0.048) 

Dist_road 0.001 0.000* 0.000 -0.001* 

 (0.000) (0.000) (0.000) (0.001) 

Dist_microfin_inst  0.001*** 0.001*** 0.000*** -0.002*** 

 (0.000) (0.000) (0.000) (0.000) 

Region FE Yes Yes Yes Yes 

wave -0.067*** -0.038*** -0.024*** 0.086*** 

 (0.015) (0.006) (0.004) (0.018) 

ipw -0.000 -0.000** -0.000** 0.000** 

 (0.000) (0.000) (0.000) (0.000) 

Constant 0.118 0.025 0.007 9.625*** 

 (0.074) (0.034) (0.022) (0.104) 

Mundlak chi2(14) 38.295*** 62.758*** 57.780*** 56.66*** 

N(No. Obs) 5004 5004 5004 5004 

*** Significant at p <0.01; ** significant at p<0.05; *significant at p <0.1. Note: Numbers in parentheses are 
standard errors. 
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6 Conclusion 

Disability is one of the main challenges in regard to achieving the SDGs in countries like 

Ethiopia, where the capacity to address the needs of the disabled and other vulnerable parts 

of the population is limited. The descriptive findings show that, based on our strict measure 

of disability, around 10.3% of the sample households have at least one disabled member 

with severe disability (i.e. ‘a lot of difficulty’ or ‘cannot do at all’), showing that disability is an 

important issue that needs to be addressed in Ethiopia, just like in other sub-Saharan African 

countries (Mitra et al., 2012). 

The extra cost of living with a disability, measured using the strict definition, is found to be 

18.5% of real per adult-equivalent household consumption expenditure. This means that 

each disabled household’s cost-of-disability-adjusted consumption expenditure decreases 

by 18.5% of its own real per adult-equivalent consumption expenditure. This suggests that 

there is a need to take into account the extra cost of disability and to incorporate this in 

policymaking and planning related to poverty in Ethiopia.  

 

After taking into account the extra cost associated with disability, the descriptive results 

show significantly lower real per adult consumption expenditure and higher poverty rates for 

households with PWDs compared to households without PWDs. Specifically, households 

with PWDs have nearly 25% lower real per adult-equivalent consumption expenditure than 

their counterparts without PWDs. Similarly, we find that the poverty headcount rate for 

households with PWDs is 58.3%, about 17 percentage points higher than that for households 

without PWDs. Furthermore, the average poverty gap and poverty severity for households 

with PWDs are 21.87% and 11.7%, respectively, compared to 14.1% and 6.8% for households 

without PWDs. The descriptive findings are in line with most empirical studies and suggest 

that the presence of any disabled member in a household worsens the poverty situation (i.e. 

head count, poverty gap, poverty severity) of the household. Results from the CRE model 

also show that the presence of a disabled household member significantly decreases real 

per adult-equivalent consumption expenditure, by around 33%, and increases headcount 

poverty by almost 13 percentage points. Moreover, having a disabled household member 

tends to increase the poverty gap and poverty severity rate, by almost 4% and 3%, 

respectively. This suggests that social protection programmes should target disabled 

people in order to mitigate the worsening effects of disability in a household on wellbeing 

outcomes. 

As expected, our estimation results reveal that exposure to a drought shock has a negative 

impact on the welfare of rural households. Specifically, a drought shock tends to reduce real 

per adult-equivalent household consumption expenditure by around 13% and to raise the 

poverty headcount rate by 9 percentage points. Likewise, the poverty gap and poverty 

severity rates of households exposed to a drought shock increase by close to 7% and 5%, 

respectively. In contrast to our expectation, the coefficient of the interaction of disability and 
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a drought shock is not statistically significant for all poverty measures though its signs are 

positive for all poverty measures. This shows that though, individually, the occurrence of a 

drought shock and the presence of a disabled household member have a detrimental impact 

on poverty, their intersection does not have a significant effect, suggesting that social 

protection interventions by the government and non-governmental institutions mitigate the 

negative impacts of weather shocks for the most vulnerable and marginalised groups in 

regard to falling (further) into poverty.  

Another unexpected finding is the positive and significant effect of the interaction of 

disability and drought on real per adult-equivalent consumption expenditure. Again, the 

reason for this might be the direct support through income transfers under social protection 

programme such as PSNP for households with disability. This might contribute to the 

welfare of households with PWDs, but without significantly affecting their poverty situation. 

Our results are robust to attrition bias and also to an alternative measure of disability (i.e. a 

relaxed disability measure). 

Finally, this study has certain limitations that should be addressed in future studies. The 

results presented in this study are based on only two rounds of data collection. The 

availability of data collected over several periods will make it possible to examine the 

dynamics of the relationship and provide more robust evidence, which will be more 

informative for policymakers and other partners working on addressing the challenges of 

this group within society. Finally, although using longitudinal data helped us address 

endogeneity stemming from time-invariant unobserved heterogeneity and measurement 

error, endogeneity stemming from unobserved time-varying characteristics remains. As 

such, future research should apply both longitudinal data and an instrumental variable (IV) 

approach in order to generate more robust results.  
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Annex A Regression of asset index (pooled 
ordinary least squares (OLS) 
regression): Strict disability measure 

Variables Coefficient 
Robust 

std. err. 

Consum per ade 0.3001*** 0.018764 

Disab_strict -0.0555* 0.03338 

Sexhead -0.0717** 0.032010 

Agehh 0.0021*** 0.000711 

Marstatus 0.0791** 0.034447 

HH_size 0.0259*** 0.005118 

Educ_read_write 0.4349*** 0.025795 

Region FE  Yes 

Wave 0.3113*** 0.021930 

_cons -3.6021*** 0.187486 

N (Num Obs)  5004 

*** Significant at p <0.01; ** significant at p<0.05; *significant at p <0.1.  
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Annex B Regression of asset index (pooled 
OLS regression): Relaxed disability 
measure 

Variables Coefficient Robust std. err. 

Consu_pae 0.2999*** 0.01877 

Disab_relaxed -0.0610*** 0.02356 

Sexhead -0.0729** 0.03201 

Agehh 0.0025*** 0.00074 

Marstatus 0.0792** 0.03446 

HH_size 0.0258*** 0.00512 

Educ_read_write 0.4348*** 0.02576 

Region FE  YES 

Wave 0.3097*** 0.021915 

_cons -3.6050*** 0.187539 

N   5004 

*** Significant at p <0.01; ** significant at p<0.05; *significant at p <0.1.  
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Annex C Full regression results from CRE 
estimate of impact of disability and 
climate change on poverty (using 
relaxed measure of disability)  

C.1 Attrition adjusted correlated random effect estimation of the relationship 
between climate change, disability, and poverty using relaxed measure of 
disability 

 Poh P1h P2h 

Disab (1/0) 0.118*** 0.040*** 0.031*** 

 (0.023) (0.010) (0.006) 

Drought (1/0) 0.108* 0.067*** 0.047*** 

 (0.056) (0.025) (0.016) 

Dis X Drought -0.139 -0.046 -0.034 

 (0.089) (0.039) (0.025) 

HHsize in ade 0.085*** 0.046*** 0.028*** 

 (0.010) (0.005) (0.003) 

Landarea_new 0.022 0.014 0.011** 

 (0.020) (0.009) (0.006) 

Read and write -0.057** -0.016 -0.006 

 (0.028) (0.012) (0.008) 

Sexhead -0.006 -0.000 0.004 

 (0.049) (0.021) (0.014) 

Agehh 0.012** 0.002 0.000 

 (0.005) (0.002) (0.001) 

Agesq -0.000** -0.000 0.000 

 (0.000) (0.000) (0.000) 

Region FE Yes Yes Yes 

Marstatus -0.061 -0.024 -0.017 

 (0.038) (0.017) (0.011) 

Dist_road 0.001 0.000* 0.000 

 (0.000) (0.000) (0.000) 

Dist_microfin_inst 0.001*** 0.001*** 0.000*** 

 (0.000) (0.000) (0.000) 

wave -0.070*** -0.039*** -0.025*** 

 (0.015) (0.006) (0.004) 

ipw -0.000** -0.000** -0.000** 

 (0.000) (0.000) (0.000) 

Constant 0.102 0.021 0.004 

 (0.073) (0.035) (0.023) 

N 5004 5004 5004 

Mundlak chi2(14) 42.74*** 64.67*** 58.99*** 
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*** Significant at p <0.01; ** significant at p<0.05; *significant at p <0.1. Note: Numbers in parentheses are 
standard errors. 

 

C.2 Attrition adjusted correlated random effect estimation of the relationship 
between climate change, disability, and consumption per adult-equivalent 
using relaxed measure of disability 

 Coeff. 

Disab (1/0) -0.203*** 

 (0.029) 

Drought (1/0) -0.198*** 

 (0.070) 

Disability X Drought 0.232** 

 (0.111) 

HHsize in ade -0.145*** 

 (0.013) 

Landarea_new_w -0.025 

 (0.025) 

Read and write 0.104*** 

 (0.035) 

Sexhead -0.021 

 (0.061) 

Agehh -0.013* 

 (0.007) 

Agesq 0.000* 

 (0.000) 

Region FE Yes 

Marstatus 0.055 

 (0.048) 

Dist_road -0.001** 

 (0.001) 

Dist_microfin_inst -0.002*** 

 (0.000) 

wave 0.086*** 

 (0.018) 

ipw 0.000** 

 (0.000) 

Constant 9.622*** 

 (0.103) 

N 5004 

Mundlak chi2(14) 62.390*** 

*** Significant at p <0.01; ** significant at p<0.05; *significant at p <0.1. Note: Numbers in parentheses are 
standard errors. 
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Annex D Household disability prevalence by 
type of disability and region: Strict 
and relaxed disability measures  

 

D.1 Chart showing household disability prevalence by type of disability using 
relaxed measure of disability 
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D.2 Prevalence by region using strict definition of disability 

  

D.3 Prevalence by region using relaxed definition of disability 
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Annex E Disability prevalence rate (%) at 
individual level by survey year 

(a) Strict disability measure 
2018/2019 

(n=21,875) 

2021/2022 

(n=19,595) 

Pooled sample 

(n=41,470) 

Seeing 1.03 0.91 0.97 

Hearing 0.69 0.59 0.64 

Walking 1.01 1.02 1.01 

Memory 0.78 0.66 0.73 

Self-care 0.66 0.63 0.64 

Speaking 0.76 0.65 0.71 

Any of the above 11.28 9.92 10.64 

(b) Relaxed disability measure 

Seeing 3.91 4.18 4.04 

Hearing 2.50 2.52 2.51 

Walking 3.59 3.68 3.63 

Memory 2.49 2.61 2.55 

Self-care 1.86 2.06 1.95 

Speaking 1.67 1.66 1.67 

Any of the above 29.74 28.21 29.01 

Note: The prevalence rate at individual level by region can be obtained from the authors upon request. 


