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Abstract: Poverty is a global problem associated with deprivation; it is marked by the lack
of access to the minimum social needs for people’s integration and well-being. This work
aims to measure the relationships between multidimensional poverty and unidimensional
poverty in Brazil from 2016 to 2022. The research methodology used microdata from
the Continuous National Household Sample Survey of the IBGE, multidimensional and
unidimensional poverty measures, and multinomial logit regression. The results show a
reduction in poverty in its different approaches. However, in 2022, 2.5% of the Brazilian
population still lived in chronic poverty, 0.8% in structural poverty, and 25.7% in situational
poverty, while the rest enjoyed their basic freedoms. Women, children and young people,
non-whites, those with less education, and those living in the North and Northeast regions
are more vulnerable. Based on the research results, it is recommended to enhance public
policies to housing, education, employment inclusion, and food stability.

Keywords: poverty; well-being; basic services; chronic poverty; public policies; Brazil

JEL Classification: D63; 132; 128; H51

1. Introduction

In 2022, it was estimated that 1.1 million people worldwide were experiencing multi-
dimensional poverty, which includes indicators related to health, education, and standard
of living. Out of the total number, around 50% were in sub-Saharan Africa, 33 million were
in Latin America and the Caribbean, and 7.9 million were in Brazil (UNDP & OPHI, 2023).
Considering a poverty line of USD 3.65, from the World Bank for low- and middle-income
countries, there were 26.7 million people in a situation of monetary poverty in Brazil.
However, when the poverty line of BRL 606,00 is considered, this totals 63.4 million people,
which corresponds to around 30% of the Brazilian population in 2022 (IBGE, 2023).

Hence, poverty has consequences for people across the globe. This problem is concern-
ing, and addressing it fully is the primary objective of the first Sustainable Development
Goal outlined in the 2030 Agenda, which was established during the 2015 United Nations
Sustainable Development Summit held at the headquarters in New York (ONU, 2015).
Essentially, poverty means the absence of basic personal freedoms. Seeing it in this light,
the growth of a nation would revolve around the advancement of these freedoms, the
absence of which constrains opportunities, choices, and accomplishments. Access to essen-
tial amenities for well-being has beneficial effects on both individuals and society (Sen &
Anand, 1997; Sen, 2000).

Previous studies in this area have aimed to quantify poverty using both unidimen-
sional (Chen & Ravallion, 2013) and multidimensional approaches (Alkire & Foster, 2009;
Alkire et al., 2017; Alkire & Fang, 2019; Barcena-Martin et al., 2020), yet there is a lack of
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research delving into the interplay between these two approaches. In this method, the
population is divided into distinct categories of deprivation, aiding in the detection of social
vulnerabilities (Alkire & Santos, 2010; Alkire et al., 2015; Valente, 2023). Considering these
studies for some countries, this research aims to add to this subject by providing new data
for Brazil. The interaction between these two approaches creates four population categories.

This study seeks to assess both multidimensional and unidimensional poverty and
explore their interconnections in Brazil between 2016 and 2022. Information from the
IBGE’s Continuous National Household Sample Survey, measures of multidimensional
and unidimensional poverty, and multinomial logit regression are used to identify the main
determinants of poverty, considering both personal and spatial characteristics. Furthermore,
in addition to per capita household income, which measures monetary poverty, eleven
other indicators related to education, health, basic services, and housing conditions are
used to calculate multidimensional poverty.

Thus, we seek to carry out an empirical analysis, identifying the population’s situation
as chronic poverty, structural poverty, situational poverty, or nor-poverty, which contributes
to a better targeting of public policies, as well as their monitoring and evaluation.

Besides unidimensional measures, multidimensional poverty analysis improves the
understanding of the well-being status of a population, identifies the recipients of public
policies and services, and aids in tracking and assessing the effectiveness of public policies
and programs. Moreover, researchers and public managers are interested in the theoretical
insights of Amartya Sen and the wealth of information from a multidimensional viewpoint
(Alkire & Foster, 2009). Public social policies need to focus not only on taking people out of
poverty but also on preventing them from falling back into it (A. M. R. Silva et al., 2011).

This work is organized into five sections and this introduction. The upcoming section
explores theoretical and empirical factors related to poverty. Section 3 it discusses the
research methodology related to the database and techniques employed. It proceeds by
discussing the measures and trends of multidimensional and unidimensional poverty in
Brazil. Additionally, this section covers the connections between multidimensional and
unidimensional poverty, presenting regression estimates that aim to describe the population
experiencing deprivation. Section 5 discusses the main findings of the study, considering
the literature on the subject. Section 6 presents the key findings of the study.

2. Theoretical and Empirical Aspects

Classical economic literature defines poverty based on unfulfilled survival require-
ments like food and shelter, as determined by income levels. Townsend (1993) proposed
that poverty could be objectively defined by examining the relative deprivation experienced
by individuals, families, or groups within a population. Poverty can be defined as not
having enough resources to buy food and maintain a standard of living that is considered
normal, which results in significant exclusion from community activities and traditions. The
method of tackling poverty outlined here stems from utilitarian economic principles, which
prioritize income or consumption as the most reliable measures of individual welfare.

Defining basic necessities and determining the acceptable threshold are essential
steps in operationalizing this comprehensive concept of poverty. As a result, poverty
can be quantified either absolutely or relatively. Salama and Destremau (1999) point out
that absolute poverty refers to having enough income to sustain an individual or family,
whereas relative poverty places them within the societal context. In this method, poverty
is defined as the lack of income and is referred to as the monetary or unidimensional
viewpoint. Rocha (2006) argues that in contemporary economies, where people satisfy their
basic needs through commercial transactions, it is common for the assessment of these
needs to be carried out indirectly by looking at income levels. Chen and Ravallion (2013)
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stated that the poverty line is influenced by the consumption and income levels of a society,
which are determined by the overall well-being and social norms.

Sen (2000) argues that wealth’s value is in what it can accomplish and acquire, whereas
Bourguignon and Chakravarty (2003) view poverty as a multidimensional phenomenon
with income serving as a mere indicator. Towards the end of the 20th century, there was
a shift in focus within research on poverty, looking at the fulfillment of basic needs or
adopting a multidimensional viewpoint. According to Salama and Destremau (1999), the
perspective of Unsatisfied Basic Needs (UBNs) encompasses two key elements: the first one
is tied to biological requirements, whereas the second is associated with the availability of
public resources and services. Rocha (2006) also views basic needs, such as food, education,
sanitation, and housing, from this standpoint.

Following Amartya Sen’s ideas, a second multidimensional viewpoint known as
capabilities arises, which, rooted in principles of social justice, integrates freedom of choice
regarding the opportunities available to each person. From this standpoint, the notions
of functioning and capabilities are integrated. Individuals value certain functioning for
their well-being, whereas capabilities refer to the functioning that individuals can actually
achieve. Hence, empowerment denotes a kind of independence, enabling individuals to
engage in different sets of functioning (Sen, 1993; Sen, 2000).

Hence, unidimensional or monetary indicators of poverty are considered indirect
measures of poverty, whereas multidimensional indicators are considered direct measures.
Therefore, poverty could stem from factors beyond income, which is reflective of the
opportunities acquired over a person’s lifespan. Other elements come into play, like the
investments made in health and education, which are crucial for economic success. In
the beyond-income perspective, poverty is defined as the attainment of valued goals or
outcomes by individuals, which are accomplished using income or a set of goods.

Furthermore, certain authors suggest assessing the connections between multidimen-
sional and unidimensional methods. (Alkire & Santos, 2010; Alkire et al., 2015; Alkire &
Fang, 2019; Valente, 2023). The interaction between these two approaches creates four
population categories, which are detailed in Table 1. The first one is when individuals are
affected by both monetary poverty and multidimensional poverty, called chronic poverty.
In this scenario, people lack enough income and are denied access to necessities. Therefore,
this group consists of the most susceptible individuals in the population. Another type of
poverty, known as structural poverty, is observed when a population faces multidimen-
sional deprivation rather than just monetary hardships. This group comprises individuals
who earn enough to meet their basic needs yet lack access to minimum living conditions.

Table 1. Multidimensional and unidimensional poverty dynamics.

Multidimensional Poverty

Categories
Poor Non Poor
.. . Poor Chronic poverty Situational poverty
Unidimensional poverty
Non-poor Structural poverty  Socially integrated

Source: Prepared in the research.

In contrast, individuals may face situational poverty if they lack income but can still
access basic goods and services. Therefore, even though the basic needs are being fulfilled,
the income of this group falls below the threshold for monetary poverty, resulting in a state
of recent poverty. In conclusion, there is a group within the population that does not fall
into either monetary poverty or multidimensional poverty, referred to as the non-poor.
This group of individuals is socially integrated because it has its basic needs fulfilled and
enough income to maintain a decent quality of life.
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International studies have deepened the discourse on multidimensional poverty by
examining its relationships in a more holistic manner, departing from the narrow, unidi-
mensional viewpoint. Regarding monetary poverty, the work of Chen and Ravallion (2013)
stands out when they analyzed information for 125 countries, from 1981 to 2008. They
confirmed a decrease in poverty and found that economic growth has occurred alongside
the decrease in absolute poverty, while relative measures are more influenced by inequality
than by economic growth. Scholars have investigated how poverty is measured using a
multidimensional approach, both across different countries (Alkire & Santos, 2010; Barcena-
Martin et al., 2020) and within individual countries (Alkire & Foster, 2009; Alkire et al.,
2017; Alkire & Fang, 2019).

Various studies in the empirical literature for Brazil have utilized the multidimensional
perspective. Bourguignon and Chakravarty (2003) observed a decrease in educational
deprivation but a rise in income deprivation among the rural population in Brazil during
the 1980s. Over the following few decades, data from the National Household Sample
Survey also shows a decrease in multidimensional poverty in the country (Hoffmann &
Kageyama, 2006; Barros et al., 2006; Fahel et al., 2016; Marcelino & Cunha, 2024). In turn,
Neves and Silva (2023) showed a reduction in multidimensional poverty from 2004 to
2008, but an increase from 2016 to 2019. The authors attribute this performance to the
greater economic growth in the initial period and the allocation of funds to social programs.
During the second period, the economy experienced a decrease in dynamism, a rise in
unemployment, and a decline in social well-being.

By examining data from the 1991, 2000, and 2010 Demographic Censuses, Brambilla
and Cunha (2021) and Brites et al. (2022) demonstrated a decline in poverty within the
country’s municipalities. Additionally, Rosa et al. (2023) researched the North region and
noted a trend of poverty becoming more concentrated in metropolitan areas from 1991 to
2010, followed by a reversal in the following decade.

Studies have examined different regions of the country, such as the North and North-
east (A. F Silva et al., 2017; J. J. Silva et al., 2020), and specific studies have focused on
individual states (Albuquerque & Cunha, 2012; Fahel & Teles, 2018; Vieira et al., 2017).
Pereira et al. (2020) examined poverty in Brazilian youths, while Belkiss et al. (2021) focused
on the COVID-19 pandemic period. Reviewing both theoretical and empirical literature on
poverty emphasizes its intricate nature and the necessity of addressing it to foster a more
equitable society and sustainable development. Overall, there are signs of advancement,
which are notable on a global scale as well as in Brazil.

Finally, there is still scarce evidence on the relationships between unidimensional
and multidimensional poverty, following the approach of Alkire and Foster. In this
sense, for China, in 2008, the evidence points to 1.82% of the population in situational
poverty, 11.6% in structural poverty, 0.87% in chronic poverty, and 85.71% in non-poverty
(Alkire & Santos, 2010).

In this empirical literature, there are studies that follow the approach of Bourguignon
and Chakravarty (2003), which include income as an additional indicator in the elaboration
of a multidimensional poverty index (Hoffmann & Kageyama, 2006; Barros et al., 2006;
Albuquerque & Cunha, 2012; Barcena-Martin et al., 2020; Brambilla & Cunha, 2021; Brites
et al., 2022; Rosa et al., 2023; Neves & Silva, 2023). On the other hand, there are studies
that follow the approach of Alkire and Foster (2009) and Alkire et al. (2015), which analyze
unidimensional and multidimensional poverty separately (Fahel et al., 2016; Vieira et al.,
2017; Fahel & Teles, 2018; Pereira et al., 2020; Belkiss et al., 2021; Marcelino & Cunha, 2024).
As in the present study, in general, the studies that follow the latter approach use three
dimensions, with social well-being indicators related to education, health, public services,
and housing conditions.
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3. Methodology
3.1. Data and Measurement of Multidimensional and Unidimensional Poverty

This work uses information from the Continuous National Household Sample Survey
(PNADC) of the Brazilian Institute of Geography and Statistics (IBGE), from 2016 to 2022.
It considers households with accessible per capita income, adjusting their values with the
National Consumer Price Index (INPC) for the last quarter of 2022. Moreover, in order
to keep the comparison consistent across PNADC years and standardize the databases,
observations were included that contained all the relevant information for the study.

The Alkire and Foster method was utilized to assess multidimensional poverty, taking
into account indicators, dimensions, weighting procedures, and aggregation techniques
(Alkire & Foster, 2009; Alkire et al., 2015). Thus, suppose there are n individuals and 4
dimensions. Considering a given indicator, its achievement for individual i in dimension j is
represented by x;;. To avoid being classified as deprived, an individual must achieve at least
the minimum performance specified by z;. Therefore, if x;; is smaller than zj, individual 7 is
private in dimension j and has a g?j equal to 1; otherwise g?j equals zero.

In order to create a poverty index, it is necessary to give a weight to each indicator
to show its relative importance, denoted as w;, where the total sum fromj=1, ..., tod
must be equal to 1. The deprivation level of individual i is determined by summing up
c; = 27:1 wj g?j, which falls between zero (indicating no deprivation) and one (signifying
deprivation in all dimensions). A deprivation score or poverty threshold needs to be
established, indicating the value (k) at which an individual is classified as poor (c; > k).
In this study, a score of 1/3 or higher, in line with existing research, was used to classify
someone as experiencing multidimensional poverty.

The multidimensional poverty index (M0) is calculated by multiplying the percentage
of individuals living in poverty (H) by the degree of poverty (A). The percentage of individ-
uals in poverty is determined by dividing the number of identified deprived individuals
by the total number of individuals, based on the chosen score for k. Additionally, the
severity of poverty is calculated specifically for individuals living in poverty and indicates
the proportion of hardships that they experience, denoted as A = %Z?:l ci(k). Thus, the
multidimensional poverty index is the product: M0 = H x A, where M0, H and A can vary
from 0 to 1.

In this study, three dimensions are examined, each carrying an equal weight of 1/3, as
suggested by previous research. Eleven dimensions of poverty are analyzed, assigning a
value of one in cases of deprivation and zero in cases of non-deprivation. Hence, Table 2
displays the indicators, dimensions, and weights utilized.

Three indicators of deprivation are taken into account for the education dimension.
Deprivation in terms of school attendance refers to the presence of at least one school-
aged child (between six and seventeen years old) in the household who is not enrolled in
school. Regarding academic delay, not completing secondary education was viewed as a
deprivation for at least one individual aged between nineteen and twenty-four. Households
were classified as educationally deprived if they did not have any adult aged twenty-five
or older with a complete primary education.

Four indicators are present in the dimension of health and basic services. Water
deprivation happens when a household does not have access to running water from a
general distribution network, well, or spring in at least one room. When garbage is not
collected by a cleaning service, it indicates a deficiency in these services. Households
that do not have main electricity, generators, or solar lighting are in a precarious position.
In this context, the lack of proper sewage systems linked to either a network or a river
denotes deprivation.
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In the dimension of housing conditions, there are a total of four indicators. Having
three or more residents per bedroom is a form of deprivation, just like having insufficient
ceiling material in the house. Using cooking fuel other than electricity or gas suggests a
lack of resources, as well as not having two or more durable goods.

Thus, the indicators seek to capture deprivation in households and the absence of
social well-being. However, despite being widely used as a measure of access to goods and
services, they measure their presence or absence, but not their quality, which may represent
a limitation in measuring poverty.

Table 2. Dimensions, indicators, description, and weight for multidimensional poverty.

Dimension/Indicators Description Weight
Education 1/3
School attendance Homes Wlth at 'least one child or teenager between six and seventeen years 1/9
old who is not in school.

Schools delay Household that includes a young person who has not yet graduated from 1/9
high school.

Years of study Household where no adult resident has finished primary school. 1/9

Health and basic services 1/3

A residence without access to running water in at least one room supplied
Water supply by a general distribution network, well, or spring. 1/12
Garbage destination Household that does not use a cleaning services for garbage collection. 1/12
Electricity Household lacking main electricity, generator, or solar lighting. 1/12
. Household with a toilet that is not connected to the sewage or
Sanitary sewage - 1/12
rainwater network.
Housing conditions 1/3
Density A household where three or more people share a bedroom. 1/12
Ceiling material Household with a roof prlmarlly made of materials other than tiles, 1/12
concrete slabs, or construction-grade wood.

Fuel Household that cooks without gas or electricity. 1/12
Household that does not have more than one of the following items:

Durable goods refrigerator, television (color or black and white), telephone (landline or cell 1/12

phone), washing machine, personal computer, and automobile.

Source: Prepared by the author.

Furthermore, the proportion of poor individuals is utilized as a metric for unidimen-
sional poverty, with two poverty thresholds determined by the minimum wage (SM) of
2022 and the per capita household income. In order to identify extreme poverty, the poverty
line was set at BRL 303.00, equivalent to a quarter of the minimum wage (SM), whereas to
assess poverty, it was set at BRL 606.00, corresponding to half of the minimum wage (SM).

3.2. Multinomial Logit Regression

Our goal was to define the characteristics of individuals in different segments by
conducting regressions with the multinomial logit model. The dependent variable was a
discrete polychotomous variable with multiple values. The multiple choices logit model is
a generalization of binary models. The unordered nominal dependent variable is modeled
by the multinomial logit.
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The general structure of this model, as described by Greene (2018), is as follows:

exp(w/ cxj)

pij = Prob(Y; = j|lw;) = —————
Z]I:O (wiatj)

j=0,...,5,ei=1,...,n )

where i denotes the individual, j denotes the state, and w; represents a vector with the
control variables for individual i and denotes the probability of individual i being in
state j. In this study, each estimated model has a value of three for |, with a total of four
categories. As such, every conceivable link between multidimensional and unidimensional
poverty was investigated, encompassing chronic, situational, and structural poverty, with
the individual placed in a non-poor situation. According to Greene (2018), since the
probabilities total one, estimating | vectors is sufficient to determine the | + 1 probabilities.

Estimates are presented in the form of odds ratios, calculated as p;;/pjo, to illustrate the
likelihood of being in state j compared to the reference state j = 0. According to Cameron
and Trivedi (2005), the natural logarithm of the odds ratio, In[p;i/p;o], is linear with the
regressors, and the model takes the form of relative risk. Therefore, if the coefficient
estimates for all control variables are above one, the probability of being in state i is higher
than in the reference state. Chances are reduced compared to the reference state when the
value is less than one.

Concerning the control variables, a binary variable was incorporated to differentiate
between sex, assigning a value of one for women. Another variable was introduced to
distinguish race or skin color, assigning a value of one for non-white individuals, that is,
black, brown, and indigenous people. To differentiate the age of the population, seven
binary variables were included for age groups from 0 to 5 years, from 6 to 10 years, from
11 to 14 years, from 15 to 17 years, from 18 to 24 years, from 25 to 29 years, and from 30
to 59 years. Six binary variables based on different education levels to analyze the impact
of education were used: those with no education or less than 1 year of study, incomplete
elementary school, complete elementary school, incomplete secondary education, complete
secondary education, and incomplete higher education.

Three binary variables were included to differentiate between nuclear, extended, and
compound household units in which the individual lives. A binary variable with a value of
one to distinguish rural households from urban ones was used. A binary variable was used
to separate individuals living in metropolitan areas from those living in non-metropolitan
areas, with a value of one indicating residence in metropolitan areas. To account for the
country’s regional variations, four binary variables were incorporated, representing the
North, Northeast, South, and Central-West regions.

Thus, for the binary variables included, men, white people, individuals aged 60
or over, people with a higher education degree or more, and residents of single-person
households in urban, metropolitan areas, and the Southeast region were considered as
reference categories.

4. Results
4.1. Multidimensional and Unidimensional Poverty Measures from 2015 to 2022

At first, the multidimensional poverty index was obtained by gathering indicators
related to education, health, basic sanitation, and housing conditions, as outlined in Table 3.
In 2016, the adult population in households experiencing multidimensional poverty had
the highest level of deprivation in terms of years of study, that is, the absence of at least one
adult with complete primary education in the household, which was equal to 91.6%. In
terms of education, the second most severe deprivation for young individuals is the delay
in completing secondary education, which stands at 62.2%. This is followed by school
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attendance in basic education, with deprivation of 21.2%, which considers both primary
and secondary education. In 2022, high levels of educational deprivation persisted among
those in multidimensional poverty, reaching 15.6% in school attendance, 54.9% in academic
delay among young people, and 86% in years of study in the adult population.

Table 3. Deprivation in households in situations of multidimensional poverty, 2016-2022.

Dimension/Indicattor 2016 2017 2018 2019 2022
Education
School attendance 21.22 21.03 19.37 17.47 15.66
School delay 62.22 62.05 61.84 58.21 54.88
Years of study 91.61 90.38 89.96 88.67 85.99
Health and basic sanitation
Water supply 27.65 27.18 27.84 26.18 29.81
Garbage disposal 70.32 70.30 70.08 71.32 72.58
Electricity 4.03 4.21 4.50 4.64 4.22
Sanitary sewage 85.52 86.80 89.39 88.52 88.85
Housing conditions
Density 52.67 52.19 54.12 51.20 49.83
Ceiling material 13.40 14.49 13.17 13.29 16.29
Fuel 0.80 1.23 1.32 20.82 18.56
Durable goods 4.02 4.06 3.65 4.35 3.79

Source: Research information, obtained based on PNADC /IBGE.

People living in multidimensional poverty experience significant deficiencies in health
and basic sanitation. Among the indicators analyzed, sewage represented 85.5% in 2016. It
became even more intense in 2022, when it reached 88.85%. The reason for this outcome
is the building of houses in regions lacking proper infrastructure. The indicator for waste
disposal ranked second in terms of deprivation in this dimension. It rose over the period,
reaching 72% in 2022. About 4% of the population surveyed did not have access to electricity,
which was one of the indicators with the highest level of availability.

In terms of housing conditions, the indicator that shows the highest level of deprivation
is household density, which refers to households with three or more residents sharing the
same room, standing at approximately 50% in 2022. This indicator saw a decrease of 2%
during the period. The percentage of inappropriate ceiling material rose to 16% during this
period. In 2022, 19% of the population in multidimensional poverty used inappropriate
cooking fuel. In the period studied, the ownership of goods showed the lowest level of
deprivation, at approximately 4%.

Consequently, individuals living in poverty exhibited considerable shortcomings
across various indicators, as illustrated in Table 3. The country still faces significant
challenges in the dimensions studied. When it comes to education, Federal Law 12,796
of 2013 set out new directives and foundations for the national education system, such as
increasing the age for free and compulsory basic education from 4 to 17 years of age (Brasil,
2013). The 2014 National Education Plan (PNE) laid out principles, objectives, and tactics
for education in the country from 2014 to 2024 (Brasil, 2014). Therefore, the PNE aimed to
have at least 50% of children under 3 years old enrolled in daycare centers by 2024, as well
as provide universal access to preschool for 4- and 5-year-olds by 2016. By 2024, the aim
was for at least 95% of students aged 6 to 14 to finish primary education at the appropriate
age. By 2016, the aim was to ensure that all individuals aged 15 to 17 would have access to
secondary education, and by 2024, the goal was to raise the net enrollment rate to 85%.

Data from the 2022 IBGE Demographic Census reveal that approximately 24.3% of
the Brazilian population still lacked proper sanitation (IBGE, 2024). In 2020, the Federal
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Government enacted law no. 14,026/2020 to regulate the sanitation sector in the country.
The National Congress approved the New Sanitation Legal Framework in 2022, aiming to
guarantee that 99% of the population would have access to drinking water and 90% will
have sewage collection and treatment by 2033 (Brasil, 2020). When it comes to housing
conditions, the most significant change is the growing number of households lacking
cooking fuel, which affects almost 20% of Brazilian homes in 2022, possibly due to the
increase in cooking gas costs.

Hence, the indicators reveal that there are significant challenges remaining for public
education, basic sanitation, and economic policies in Brazil, particularly for those experi-
encing multidimensional poverty.

These indicators allowed us to assess the proportional influence of each dimension
on the multidimensional poverty index, as depicted in Figure 1. Over the period studied,
education was the most influential factor in the multidimensional poverty index, making
up 47% in 2016 and 2017, then decreasing to 42% in 2022. In the first two years, the health
and basic sanitation aspect stood at 38%, but by 2022, it had risen to 40%. At the same time,
housing conditions rose from 14% to 18% during this period.

]
=]
[
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m Education Health and basic sanitation Housing conditions

Figure 1. Composition of multidimensional poverty, Brazil, 2016-2022. Source: Research information,
obtained based on PNADC/IBGE.

After analyzing the indicators and dimensions examined, the multidimensional
poverty index, MO, was calculated. It is the result of multiplying poverty prevalence
(H) by its severity (A), showcasing a decline particularly between 2019 and 2022, as out-
lined in Table 4. The decrease in occurrence was a result of the higher intensity, indicating
that individuals remaining in multidimensional poverty are facing more severe deprivation.
Furthermore, two indicators of unidimensional poverty are included, based on the poverty
line of BRL 606.00 (P) and BRL 303.00 for extreme poverty (EP). Between 2016 and 2022,
there was a decrease of approximately 2% for both poverty lines. The decrease from 2016
to 2022 was also about 2% for both poverty lines.

Multidimensional poverty was 2.03% in 2016 and reached 1.84% in 2019 and 1.34% in
2022, which corresponds to an estimated population of 4146 thousand, 3861 thousand and
2863 thousand, respectively. Consequently, there were close to 3 million individuals in 2022
who did not have access to fundamental resources for their well-being.

These findings align with previous research on the topic. For the year 2003, Alkire and
Santos (2010) had estimated a multidimensional poverty index for Brazil of 3.9%. UNDP
and OPHI (2019) estimated a rate of 1.6% for 2015, with an incidence of 3.8% and intensity
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of 42.5%. Monetary poverty affected a larger proportion of the population, with extreme
poverty at 12.6% in 2016, decreasing to 12.4% in 2019 and 10.8% in 2022. In these years, it
corresponded to 30.6%, 28.2%, and 28.1%, respectively. Hence, the estimated population
living in extreme poverty in 2022 was 23,080 thousand, while 60,220 thousand were living
in poverty.

Table 4. Multidimensional and monetary poverty, Brazil, 2016-2022.

Y Multidimensional Poverty Monetary Poverty
ear
Mo H A PE P

2016 0.0203 0.0495 0.4098 0.1263 0.3064
2017 0.0193 0.0471 0.4098 0.1271 0.2961
2018 0.0181 0.0441 0.4102 0.1259 0.2900
2019 0.0184 0.0443 0.4162 0.1242 0.2819
2022 0.0134 0.0326 0.4105 0.1079 0.2814

Source: Research information, obtained based on PNADC /IBGE.

From 2019 to 2022, extreme poverty decreased more significantly than poverty, partly
due to the influence of the Bolsa Familia program (PBF), known as Auxilio Brasil during
that period. According to information from the Secretariat for Evaluation, Information
Management and Single Registry, SAGICAD (2024), from the Ministry of Development and
Social Assistance, Family and Fight Against Hunger, in December 2022, 21,905,353 families
benefited from the program, which had an average value of BRL 606.91. In November 2021,
there were 14,506,301 families receiving an average amount of BRL 224.41. Not only did
the number of families grow, but the benefit’s value also rose. This value plays a role in
enabling families to move out of extreme poverty, although it may not be sufficient for
families to move out of poverty entirely. Souza et al. (2019) found similar results, showing
that the PBF had a significant impact on poverty reduction, particularly extreme poverty,
due to its high coverage and targeting of the poorest individuals. Additionally, Hoffmann
and Jesus (2023) as well as Neri (2022) noted that monetary poverty in 2021 peaked at its
highest level since 2012. However, in 2022, the proportion of poor people returned to 2019
levels, according to Hoffmann and Jesus (2023). Hence, variations in income transfers play
a role in clarifying the decrease in monetary poverty observed from 2021 to 2022, leading
back to the level of 2019. Poverty levels in 2019 and 2022 are shown to be similar by the
results of this study.

4.2. Relationship Between Multidimensional and Monetary Poverty

The relationships between multidimensional and monetary poverty can be seen in
Table 5. Chronic poverty (CRN)—which occurs when the population is in a situation
of multidimensional and monetary poverty—reached 3.9% in 2016 and fell to 2.5% in
2022. Structural poverty (EST)—where the population faces multidimensional rather than
unidimensional poverty—affected roughly 1% of the population in 2016 and decreased to
0.8% in 2022. In the timeframe analyzed, roughly 25% of the population faced situational
poverty (CN]), defined by exclusive financial insufficiency, with a decrease of approximately
1%. During the period of 2016 to 2019, the number of people in this category decreased,
reaching a minimum, and then increasing again in 2022, after the COVID-19 pandemic. On
the other hand, chronic and structural poverty were lower in 2022.

The population without basic deprivations, the socially integrated population (SCI),
increased from 68% to 71%, from 2016 to 2022. The non-poor population saw a more
pronounced growth from 2016 to 2017 compared to the increase from 2019 to 2022, with an
approximate 1% rise in each period.
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The structure of the connections between multidimensional and unidimensional
poverty raises an important question: who and where are the individuals in each seg-
ment of poverty? To address this issue, multinomial logit models for the years 2016,
2019, and 2022, with non-poor individuals as the reference category, were estimated. The
estimates are in Table 6.

Table 5. Population composition between unidimensional and multidimensional poverty, Brazil,
2016-2022.

Group 2016 2017 2018 2019 2022

Chronic (CRN) 3.93 3.64 3.50 3.52 2.49

Structural (EST) 1.03 1.06 0.92 091 0.77

Situational (CN]) 26.73 25.98 25.51 24.67 25.65

Socially integrated (SCI) 68.32 69.31 70.08 70.9 71.09

Source: Research information, obtained based on PNADC /IBGE.
Table 6. Estimates from the multinomial logit regression model, Brazil, 2016-2022.
2016 2019 2022
Variable
CRN EST CNJ CRN EST CNJ CRN EST CNJ

Woman 1.139 *** 1.007 1.157 *** 1.150 *** 0.976 1.178 *** 1.151 *** 1.001 1.194 ***
Non-white 2.034 *** 1.478 *** 1.660 *** 2.049 *** 1.522 *** 1.635 *** 1.998 *** 1.459 *** 1.561 ***
0 to 5 years 43719 ***  3.375** 20367 ***  64.364 ***  2.869 ***  27.691 ***  46.943 ***  3.668 ***  16.274 ***
6 to 10 years 11.841 ***  0.603 *** 5.880 ***  13.012 ***  (0.489 *** 7.075 *** 9.613 *** 0.544 *** 4.605 ***
11 to 14 years 11.284 ***  (0.696 *** 5.445 *** 12,860 ***  (0.649 *** 6.567 *** 8.585 *** 0.580 *** 4.189 ***
15 to 17 years 29.251 *** 3,175 *** 6.049 *** 32430 *** 2,649 *** 7.024 ***  21.604 *** 2572 *** 4.223 ***
18 to 24 years 74.017 *** 12217 ** 5859 *** 92226 ***  11.465**  7.203 ***  66.518 ***  12.836 *** 4,189 ***
25 to 29 years 13.067 ***  1.685 *** 5.145***  18.901 ***  1.416 *** 6.703 *** 13,153 ***  1.687 *** 3.961 ***
30 to 59 years 6.657 *** 1.1171 *** 3.754 *** 8.209 *** 0.984 4.580 *** 6.159 *** 1.108 *** 3.035 ***
Less than 1 year 3.812 *** 4.283 *** 3.625 *** 3.622 *** 4.767 *** 3.118 *** 3.943 *** 5.230 *** 3.266 ***
Primary incompl. 3.590 *** 3.765 *** 5.051 *** 4.334 *#** 4218 *** 5.338 *** 4.651 *** 4.910 *** 4.957 *#**
Primary complete 1.059 1.290 *** 3.733 *** 1.368 *** 1.463 *** 4.264 *** 1.610 *** 1.471 *** 4.228 ***
Second. incomp. 0.783 *** 1.257 *** 3.445 *** 1.102 ** 1.426 *** 3.999 *** 1.331 *** 1.428 *** 4.147 ***
Second. Complete  0.161 *** 0.256 *** 2.048 *** 0.242 *** 0.304 *** 2.352 *** 0.297 *** 0.315 *** 2.444 ***
College incomp. 0.046 *** 0.086 *** 0.858 *** 0.042 *** 0.128 *** 0.996 *** 0.064 *** 0.123 *** 1.123 ***
Nuclear 3721 *** 0.789 *** 2.460 *** 1.815 *** 0.643 *** 1.683 1.687 *** 0.576 *** 1.703 ***
Extended 5062 *** 1.285 *** 2.699 *** 2.495 *** 1.072 1.959 *** 2.134 *** 0.889 ** 1.789 ***
Compound 4701 *** 2.031 *** 2.234 *** 1.897 *** 1.355 *** 1.632 *** 2.058 *** 1.007 *** 1.314 ***
Rural 11.832**  11.923 **  1.871 *** 13,954 ** 15,054 ***  1.839 ***  13.392 ** 14,629 ***  1.663 ***
Metropolitan 0.432 *** 0.532 *** 0.689 *** 0.391 *** 0.385 *** 0.713 *** 0.421 *** 0.470 *** 0.805 ***
North 8.929 *** 4.002 *** 2.040 ***  11.829 *** 4207 *** 2.224 *¥** 12995 ¥** 575 *** 1.949 ***
Northeast 5.965 *** 2.675 *** 2807 *** 7.717 *** 2.697 *** 2.973 *** 7.732 *** 3.112 *** 2.834 ***
South 0.755 *** 1.369 *** 0.614 *** 0.840 *** 1.358 *** 0.586 *** 0.908 * 1.617 *** 0.595 ***
Center-West 1.089 ** 2.239 *** 0.769 *** 1.166 *** 1.922 *** 0.752 *** 1.087 2.542 *** 0.735 ***
Constant 0.000 *** 0.001 *** 0.006 *** 0.000 *** 0.001 *** 0.006 *** 0.000 *** 0.001 *** 0.017 ***
Pseudo R? 0.2315 0.2456 0.2315

Source: Research information, obtained based on PNADC/IBGE. In the CRN category are estimates for chronic
poverty, in the EST category for structural poverty, and in the CNJ category for situational poverty. Asterisks
represent significance levels, with three (***) indicating 1%, two (**) indicating 5%, and one (*) indicating 10%.

Based on the data provided, there is a noticeable difference in the likelihood of experi-
encing chronic poverty between men and women in the years 2016 and 2019. This disparity
shows a positive trend, revealing that women are roughly 15% more likely to face chronic
poverty than men. In the period studied, non-white individuals are more than 100% as
likely to experience poverty compared to white people based on their skin color or race.
The findings concern age, as young individuals aged 18 to 24 have a significantly higher
likelihood of experiencing chronic poverty, followed by children under 5 years old and
teenagers aged 15 to 17 years, compared to the reference group. Overall, the variations
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remain consistent in the calculations for the three years, with a rise observed in 2019.
Therefore, it seems that individuals aged 60 and above are less likely to experience poverty.

As anticipated, individuals with lower educational attainment are more prone to
poverty because they have fewer opportunities in the job market. Additionally, this fea-
ture deteriorated in 2019 and 2022, as the probability of enduring poverty exceeds one,
even among individuals with incomplete and complete secondary education. In 2016,
individuals who are single or live alone faced a higher risk of poverty compared to those
in extended, compound, and nuclear families. Composite arrangements showed more
significant differences in 2022.

Poverty is more likely in rural areas compared to metropolitan areas. When looking at
extensive areas, the North region shows the highest level of deprivation, with the Northeast
and Central-West regions following closely behind, followed by the Southeast. The South
region has a lower likelihood of chronic poverty compared to the Southeast, as shown
in the three estimates provided for chronic poverty. In 2022, the Central-West region’s
coefficient estimates were not significant, suggesting that the likelihood of chronic poverty
is comparable to that of the Southeast region, which is the reference group.

Based on these estimates, sex does not show a statistically significant difference in cases
of structural poverty, while skin color or race does, especially for non-white individuals.
Young people aged 18 to 24, along with children aged 0 to 5 and teenagers aged 15 to 17,
are the most susceptible to chronic poverty when considering age. People with higher
levels of education are less likely to experience structural poverty, with values below one
for those who have completed secondary education, have some college education, and
have completed college education. When individuals are employed, the likelihood of
experiencing structural poverty decreases, as expected.

Individuals living in extended and compound family setups in 2016 faced higher risks
of structural poverty than in single-person arrangements. In 2022, there was no statistical
significance in being in compound household arrangements, while individuals in nuclear
and extended arrangements had lower poverty rates compared to those in single-person
arrangements. In terms of regional variances, residing in rural areas heightens the risk
of experiencing structural poverty, while living in urban areas diminishes the risk. When
compared to the Southeast, all other regions are more likely to experience structural poverty,
with the North having the highest difference, followed by the Northeast, Central-West, and
South in descending order.

Women showed a lower likelihood of experiencing situational poverty in both 2016
and 2022. In 2019, these differences were not statistically significant. Minorities face a
higher risk of temporary poverty, just like they do with chronic and structural poverty.
Children between 0 and 5 years old experience the highest rates of temporary poverty, with
young adults aged 18 to 24 following closely behind. The influence of education on the
probability of situational poverty was evident in all levels except for level 6 in both 2016
and 2019. In 2022, individuals with a higher education degree or more (reference category)
had a lower probability of experiencing poverty compared to all other educational levels.
The likelihood of situational poverty is higher in the three household arrangements than in
single-person households.

Similar to other poverty sectors, living in rural locations enhances the probability of
facing transitional poverty, albeit to a lesser extent than in other poverty classifications. In
metropolitan areas as well, there is a decrease in disparity, with lower chances than in non-
metropolitan areas. Transitional poverty is most pronounced in the Northeast in contrast to
the Southeast, with the North region following closely behind, whereas transitional poverty
is less likely in the South and Central-West.
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As a result, the regressions show that women are more prone to chronic and situational
poverty than men. When it came to structural poverty, there was no statistically significant
gap between men and women. Conversely, certain traits are frequently found in the
three poverty groups that were analyzed: non-white individuals, younger individuals,
less educated individuals, and individuals living in rural households; individuals in non-
metropolitan areas; and individuals in the North and Northeast regions of the country.

In 2022, based on PNADC data, the study examined a projected Brazilian population
of 213,999,280 individuals. In Brazil, most of the population consisted of women who were
experiencing a lack of money and essential resources. There were 32,143 women compared
to 29,728 men. According to the regression model estimates shown in Table 5, women
displayed a statistically significant contrast with men in terms of chronic and situational
poverty, with no significant gap observed for structural poverty. Men have greater access
to the job market, which is one of the main factors contributing to this variation.

In contrast, most of the Brazilian population is made up of non-white individuals who
were experiencing poverty, with racial or skin color distinctions being more prominent
than gender discrepancies. About 44,362 thousand black, mixed-race, and indigenous indi-
viduals are living in poverty, compared to 17,510 thousand white and yellow individuals.

Another concerning factor for the outlook is the examination based on different age
brackets. Poverty disproportionately affects younger individuals, limiting their opportuni-
ties and social mobility over their lifetime. Around 40% of children in the age ranges of
0-5, 6-10, and 11-14 are affected by situational poverty. Over the next two age categories,
it falls to about 25%, reaching a total of 30,632 thousand individuals in the age range of
children, adolescents, and young adults. Among those aged 30 to 59, there are a further
20,217 thousand people experiencing poverty. Chronic poverty is just below 5% for younger
people and around 1.5% among adults. Poverty disproportionately impacts individuals
with lower levels of education, as expected. Individuals who are illiterate or have less than
a year of education have a poverty rate of 59.7%, indicating social integration. On the other
hand, 95.7% of those with a higher education degree are not in poverty.

When examining the PNAC data for 2022, it is evident that Sao Paulo is the most
populous state in Brazil and has the highest number of impoverished individuals. The
wealthiest federation unit (UF) has the highest number of impoverished residents, with
7022 thousand in situational poverty, 91 thousand in chronic poverty, and 46 in structural
poverty. An additional 39,755 individuals have achieved social integration. The poverty
rate in this UF is higher than in any other location. Additionally, states like Bahia, Minas
Gerais, Pard, and Rio de Janeiro also play a major role in the overall poverty levels of the
country. Chronic poverty also stands out in Bahia, Pard, Amazonas and Maranhao.

5. Discussion

This work provides evidence that allows us to emphasize certain results. At first, it was
able to confirm the decrease in the poverty-stricken population in the country. Hoffmann
and Jesus (2023) studied monetary poverty in the country from 2012 to 2022, which aligns
with this finding. They noticed a decrease from 2016 to 2019 and again from 2019 to 2022,
reaching a poverty line of BRL 600.00.

The findings show that approximately 30% of the Brazilian population were still
experiencing poverty, in terms of either income or multiple dimensions, by the end of the
studied period. Poverty is closely linked to the second goal of sustainable development,
which aims to eliminate hunger. Banerjee and Duflo (2021) suggest that hunger is often
equated with poverty for a significant number of people, leading to a cycle of poverty.
When the poor lack sufficient resources to feed themselves, their productivity decreases,
leading to their continued poverty. The population living in poverty also lacks time for
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leisure and rest, and it is observed that women suffer more from time poverty (Ribeiro &
Taques, 2012).

The population in poverty, as identified in this study, is predominantly made up of
women, non-whites, younger individuals, and those with lower educational levels. This
outcome highlights the need for public policies that center on these specific population
groups. Public educational policies play a significant role in this scenario, focusing on
increasing access and enhancing the quality of daycare centers, preschools, primary, and
secondary education, as well as full-time schooling.

Public educational policies are particularly noteworthy in this context for their em-
phasis on expanding access and enhancing the quality of daycare centers, preschools,
and primary and secondary education, which are now offering full-time schooling. One
of the observed outcomes highlights the significance of job market access in alleviating
poverty. Women, young individuals, non-white individuals, and those with lower levels of
education face limited opportunities to secure higher-paying and more prestigious employ-
ment in the nation. The dimension of health and sanitary conditions presents challenges,
particularly concerning sewage treatment and garbage collection. Individuals living in
poverty experience higher levels of household overcrowding, with approximately half of
them residing in households where there are three or more people per bedroom.

It is important to emphasize the scale of poverty. Sao Paulo, the wealthiest state in the
country, is home to a total of 7161 thousand people experiencing some form of deprivation.
The number is higher than the entire population of most states in the country, specifically
16 UFs. Poverty is more widespread in the North and Northeast regions in comparison.

According to J. J. Silva et al. (2020), this unequal development can be attributed to
Brazil’s socioeconomic history. Furtado (2007) stated that the Northeast was negatively
impacted by the decline of the sugar cane cycle, which took place from the late 17th century
to the early 19th century. As a result, the interior regions shifted towards a subsistence
economy. In the North, many people, including immigrants from the Northeast, shifted
to the subsistence economy as the rubber cycle came to an end. In contrast, the Southeast
region experienced a boost in its industrialization process after the coffee economy crisis in
1930, leading to its increased growth. Furthermore, L. O. Silva (1996) and . . Silva et al.
(2020) pointed out that the Land Law of 1850 constrained land availability and promoted
large estates, resulting in the ongoing land concentration in the country. Gremaud et al.
(2002) further mention that the social inequalities in Brazil can be attributed to the 300 years
of slavery and the challenging circumstances faced by the freed slaves.

In addition, the results for Brazil in 2022 point to a country with greater deprivations
than China in 2008, as evidenced by Alkire and Santos (2010), in the case of chronic poverty
(2.49%), situational poverty (25.65%), and social integration (71.09%). Although in the
structural poverty segment, Brazil has better conditions (0.77%), China reached a level
of 11.6%. Thus, in Brazil, the lack of income to overcome poverty stands out as being
associated with situational poverty.

Therefore, poverty in the country is a result of the policies implemented since colonial
times, where the country has been defined as a significant exporter of primary goods
globally. Nevertheless, Brazil has yet to effectively provide for its citizens, leaving many
without the essentials for a decent standard of living. Consequently, the findings of this
study confirm empirical research and present new evidence. They enable us to enhance
our comprehension of the intricate nature of poverty in the nation.
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6. Conclusions

This study focused on both multidimensional and unidimensional poverty and ex-
amined how these two approaches are interconnected. This led to the division of the
population into categories of chronic, structural, situational, and socially integrated poverty.
It analyzed PNADC data from 2016 to 2022, along with poverty measures, and conducted
regressions to identify the key factors influencing poverty levels in the Brazilian population.

Based on the findings presented, it was evident that poverty metrics decreased, both
from 2016 to 2019 and from 2019 to 2022. The exception was situational poverty, which
increased from 2019 to 2022. In 2016, approximately 32% of the population faced some
form of deprivation, compared to around 29% in 2022. This still accounts for a significant
segment of the population.

In terms of multidimensional poverty, a lack of access to education had the greatest
impact, followed by inadequate health and sanitation, and lastly, poor housing conditions.
The majority of people living in poverty are women, non-whites, young individuals, those
with lower education levels, those living in rural or non-metropolitan areas, and those in
the North and Northeast regions. Poverty rates are the highest in the state of Sao Paulo,
followed by Bahia, Minas Gerais, Pard, and Rio de Janeiro. Hence, the study outcomes
imply that poverty does not result from a shortage of wealth but from the notably unequal
distribution of wealth across the country.

Another important point to consider is the high rate of poverty affecting children,
teenagers, and young adults in the nation, which stands at approximately 40%. This
hinders the possibilities of advancing socially and escaping poverty in the future. These
individuals require protection but face daily struggles with basic needs, such as food
insecurity. This issue could be addressed through access to daycare centers and full-time
education programs.

For future work, we suggest to analyzing the impact on the measurement of mul-
tidimensional poverty when the weights used for the dimensions and for the level of
deprivation necessary to be considered in a situation of poverty are changed. The inclusion
of new indicators is also suggested, such as those associated with health, such as food and
nutritional security and infant mortality, which are not available at the household level for
the years analyzed. Furthermore, a limitation of the study is the availability of indicators
on the quality of goods and services, not just their quantity.

Hence, the findings from the study enable us to describe the nation as having sig-
nificant socioeconomic disparities. A significant portion of the population, about 30%,
remains inadequately integrated into society, meaning they are unable to access their basic
freedoms to engage in education. In this scenario, it is recommended to enhance public
policies such as health services, education from daycare up to high school graduation,
housing, employment inclusion, and food security. Poverty is marked by the lack of access
to minimum social necessities for integration and well-being, basic for the sustainable
progress of succeeding generations.
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