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Determinants of rural household poverty in 
Pakistan with multilevel approach
Sehar Saleem1, Maria Aslam1, Rehan Ahmad Khan Sherwani2, Atif Khan Jadoon3*, 
Ambreen Sarwar3 and Ijaz Butt4

Abstract:  Rural poverty is often discussed in combination with spatial inequality 
where rural poor face worse problems with diverse remedies in comparison to 
urban poor. The present study aims to find out area-level effects and possible 
determinants of rural poverty based on data from the Rural Household Panel 
Survey of Pakistan Round-1 (2012). The multilevel binary logistic model is used to 
integrate concurrent individual and district-level variables to explore area-level 
effects on poverty. A two-level multilevel model is used for the analysis of the 
poverty status of 4804 respondents nested in 19 districts. Individual-level vari-
ables included in the model are education, socioeconomic status, and spending 
behaviour. It is found that approximately 60% of individuals of the overall 
population were found poor, and district-level effect accounts for 7% variations 
in poverty. A particularly significant ratio of poor is found for people who 
attained deeni madrassa/religious education or no education at all. Poverty 
existence is significantly associated with spending behavior and socioeconomic 
status. The persons with relatively middle/high socioeconomic status and suc-
cessful educational achievement but a lacking attitude toward spending money 
are considered poor.
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1. Introduction
Poverty is a complex phenomenon that is not only related to income and consumption (monetary 
dimension) but also to the non-monetary dimensions such as no shelter, malnutrition, poor 
education and health facilities, the uncertainty of the future, gender inequality, and infected 
water supply (Alkire & Foster, 2011; Bhuiya et al., 2007). Poverty is caused by many factors, which 
are not only economic but also social, political, cultural, and geographical, which ultimately 
influences the lives of people to be called poor. The incidence of poverty is more severe in 
developing countries than in developed countries. In a typical developing country, more than 
30% of the people earn less than $ 2 a day, and almost 0% are in developed (industrialized) 
countries (Alvaredo & Gasparini, 2015). The alleviation of poverty in all forms and dimensions by 
the end of 2030 is the first and foremost goal of the United Nations Sustainable Development 
Goals (SDGs). Thus, measuring the extent of poverty and identifying the factors that affect 
poverty is crucial for developing countries like Pakistan to devise policies to combat poverty 
and achieve growth.

Pakistan, a poor, low-income country, ranks 154th among 189 countries. In Pakistan, poverty has 
declined from 61.6% in 1998–1999 to 21.5% in 2018–2019 over the last two decades. Meanwhile, 
poverty has declined in urban areas from 47.4% to 10.7%, whereas in rural areas, it has declined 
from 67.5% to 27.6% during the same period (“The State of POVERTY in Pakistan PIDE Report,  
2021,” 2021). The pace at which poverty is declining is inconsistent, and we can easily infer that 
poverty in urban areas decreases significantly more than in rural poverty. Rural poverty was twice 
as high as urban poverty in 2015 (Afzal et al., 2019). So, now the question arises of what causes 
this persistent prevalence of poverty in rural areas. This study also aims to answer this question.

The present study identifies the determinants of rural poverty using a multilevel analysis that 
considers hierarchical structure in this scenario, as observed in the past literature (Ahmad & Faridi,  
2020). It incorporates the socioeconomic status (SES) of the individuals used as a sample in the 
model to identify the relationship between personal traits and poverty prevalence. SES does 
include not only income spending but also educational attainment, occupational standing, and 
personal insights into social status.

The present study identifies that although the individual or household-level factors are impor-
tant for poverty determination, but geographical or area-specific factors are also crucial. For 
instance, suppose that we can show that having less education does, in fact, increase the like-
lihood of being poor. This is intriguing, but it raises the issue of why some individuals lack a college 
degree in the first place: Were the school fees too high? Was there no school nearby? Was the 
quality of the education abysmal? Were their parents unsupportive, or even hostile to education? 
Was there a concern that an educated woman could not find a husband? The weakest part of 
poverty analysis—what White and Booth (2003) calls the “missing middle”—is developing a clear 
understanding of the fundamental causes of poverty. Such an understanding is needed if one is to 
develop an effective strategy to combat poverty. Since there is no reason to believe that the root 
causes of poverty are the same everywhere, country-specific analysis is essential.

Therefore, to design suitable anti-poverty measures, the recognition of geographical location 
where these cluster of individuals locate is worthy (Kim et al., 2016). For this, the study also 
examines the district-level variation in poverty prevalence by incorporating 19 districts from 3 
provinces of Punjab, Sindh, and KPK. Poverty is being measured as a binary variable as either it 
exists or it's not. Multilevel logistic model has been used to investigate the relationship between 
socioeconomic status of individuals and rural poverty in different districts of Pakistan.
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The present study’s findings illustrate that education attainment is the crucial factor determining 
poverty prevalence. Very low level of educational attainment aggravates household-level poverty. The 
people who attained no education or went to deeni Madaras only are found to be poor. At the same time, 
there is less tendency to be poor for people who attained high technical education. Socioeconomic 
status and spending behavior are also essential factors impacting poverty negatively. Middle and high 
socioeconomic status indicates a reduction in poverty prevalence and shows an inverse relationship with 
education. District-level variation accounts for only 7% and thus exhibits no important role of geogra-
phical location. This study is novel as hardly any study, to the best of our knowledge, exists that captures 
the direct relationship between socioeconomic status and poverty. Meanwhile, including district-level 
variation is beneficial for developing future poverty alleviation policies.

2. Literature review
Poverty, according to the Bank (2000), is defined as “pronounced deprivation in well-being” 
(Haughton & Khandker, 2009). In simple words, poverty means being poor, and being poor 
means lacking something-which may be something that individuals need or that others have. 
There is, however, little consensus in past literature regarding what they lack. Thus, poverty is 
a complex concept. To date, three major concepts based on ideas of subsistence (Rowntree, 1902), 
basic needs (Stewart, 1985), and relative deprivations of resources, capabilities, and rights (Wolff & 
De Shalit, 2013) have dominated the debates on poverty concepts.

Traditionally, poverty has been defined by a single criterion, such as income or consumption 
(which can be used interchangeably). In this analysis, a basket of goods and services believed to be 
the bare minimum to live a non-impoverished life is valued at current prices. People not earning 
enough money to cover such a basket are considered poor.

Although income level macro-economic indicators persisted as a dominant paradigm during the 
1970s, 1980s, and even 1990s, much literature had been published during this time that posed 
challenges to it. In the UK, Runciman (1961) and Townsend (1979) introduced the concept of 
relative poverty in opposition to notions of absolute poverty and defined poverty as not just 
a failure to meet minimum nutrition or subsistence levels but rather as a failure to keep up with 
the standards prevalent in a given society.

According to the past literature, poor people’s perceptions of poverty are significantly broader; 
poverty includes a lack of education, health, housing, employment, personal security, and much 
more. In such a case, no indicator, such as income, can only capture the multiple aspects 
contributing to poverty (Sen, 1982). In the mid-1970s, the International Labour Organisation 
(ILO) shaped the concept of “basic need”: poverty could not be defined as a lack of income but 
as a lack of access to health, education, and other resources. Hence, we now have “subjective” 
definitions of poverty as well as ideas of physiological and sociological deprivations, in addition to 
“objective” definitions of poverty.

Since poverty is multidimensional, there are numerous factors that give rise to deprivations 
amongst individuals. Past literature identifies numerous determinants of poverty. The studies point 
out that poverty may be due to national, sector-specific, community, household, or individual 
characteristics. Considering individual-level characteristics, researchers increasingly link poverty 
with the age structure of the household members, the education and gender of the household 
head, domestic violence prevention, and the extent of participation in the labor force. Recently, 
there has been more emphasis in the literature on proving a link between poverty and human 
capital by demonstrating the relationship between income distribution and education (Shirazi,  
1995). Education has been acknowledged as an expedient and efficient transformation agent. It 
not only broadens people’s horizons intellectually but also inspires them to actively contribute to 
the social and economic development of their families and the nation. Education contributes to 
poverty reduction and increases the welfare of the poor (Group, 2016).
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It is generally believed that the best investment of all is made in people. According to Becker 
(1975) and Schultz (1961), education and training are a sort of investment that will pay off in the 
future by increasing income for both the educated person and society. Therefore, education 
contributes to poverty alleviation. (2020) concluded that education by enhancing an individual’s 
skills increases a person’s earning capacity and the possibility of getting a job. Van der Berg (2008) 
pointed out that all over the world, we can find evidence that the probability of finding employ-
ment rises with higher levels of education, and people with higher levels of education are also 
likely to earn more.

Literacy and schooling are essential indicators of the quality of life in their own right. The studies 
show that literate household heads are less likely to be poor than households with illiterate heads 
(Eyasu & Yildiz, 2020). In this regard, Maitra (2000) studied the differential in the earnings of the 
households in South Africa based on the differential in the educational status of the household 
heads. The results showed that a household whose head has attained more than secondary 
school-level education performs significantly better than all other households. Some other studies 
suggest that education might increase earning potential and improve labor’s occupational and 
geographic mobility (Deressa & Sharma, 2014; Khandker & Haughton, 2005; Teka et al., 2019).

Psacharopoulos and Patrinos (1994) conducted a cost–benefit analysis of education in 32 
countries. The results showed that not only is education profitable but that in many cases, mainly, 
return to education exceeds the rate of return to physical capital, the private rate of return is 
consistently higher than the social rate of return, and the rate of return to primary education is 
generally higher than the rate of return to secondary or higher education.

Explicitly considering the rural areas, Fafchamps and Quisumbing (1999) determine whether 
human capital affects the productivity and labor allocation of rural households in four districts of 
Pakistan. The study shows that education raises off-farm productivity and induces rural Pakistani 
households to shift labor resources from farms to off-farm activities. Moreover, Orazem et al. 
(2007) suggest that the impact of education on earnings and, thus, on poverty works mainly 
through the labor market. The authors also suggest that education helps increase productivity in 
various areas, including peasant farming.

Apart from education, the household’s socioeconomic status also plays a vital role in accom-
plishing stable poverty interventions in developing countries. Akerele et al. (2012) examined the 
poverty situation in urban Nigerian households, explicitly focusing on socioeconomic determinants 
of poverty. The study declared dependency ratio, household assets, and the educational status of 
the household head as influential determinants of poverty. The authors proposed that minimum 
wage schemes and programs for promoting education can benefit poverty reduction.

Based on Fijian households, Xing (2010) evaluated the characteristics of the poor that help to 
tackle poverty. The study highlighted that rural households are more prone to poverty than urban 
households, but urban households report more significant inequalities between people. Also, the 
study found that households headed by females and ones with disabled household members are 
more likely to be poor. The author also points out that being employed and having a high level of 
education are the fundamental factors that help in poverty alleviation.

Eyasu (2020) studied the determinants of poverty at different expenditure quintile levels in 
Ethiopia’s rural households. The study concluded that total family size and the bad health status 
of the household head are the factors responsible for increasing household poverty. Moreover, it 
was also found that the non-off-farm income decreases the poverty of the rural households and 
encourages them to participate in off-farm and non-farm sources of revenue, other than agricul-
tural activities, to diversify their employment. Shirazi (1995) examined the impact of various 
factors on household poverty. The study found that an increase in the number of family earners 
and the household head’s educational level decreases the likelihood of a household being poor.
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Sheikh et al. (2020) also explored the demographic and economic determinants of poverty in the 
Multan District of Pakistan. The study’s results pointed out that the incidence, depth, and severity 
of poverty are higher in rural areas than in the Multan district’s urban areas. It was also found that 
household size, physical disability, mental illness, migration, household head’s occupation, own 
house, remittances, and education significantly impact poverty. By using Pakistan Rural Household 
Survey (2013), Padda and Hameed (2018) also estimated poverty levels and multidimensional 
deprivation in rural areas of Pakistan. Deprivations in housing, education, energy, agricultural and 
non-agricultural assets, sanitation, and access to clean drinking water were considered to estimate 
multidimensional poverty levels. The study’s results suggested that around 44% of rural house-
holds of Pakistan live in poverty, with an ongoing lack of pure drinking water, insufficient sanitation 
facilities, compromised housing conditions, alloyed energy sources, and scarcity of economic 
resources.

Another important determinant of household poverty is the household’s spending (or saving) 
behavior. Irrational saving or spending behavior of households can push them toward deeper 
poverty. In this regard, Shefrin and Thaler (1988) presented a behavioral life-cycle hypothesis 
stating that people tend to do irrational spending due to a lack of self-control and impatience. 
Moreover, Jayanthi and Rau (2017) investigated the relationship between financial literacy levels 
and rural households’ spending behaviors. The findings of the study suggested that low levels of 
financial literacy lead to poor spending behavior. The authors suggested that people living in rural 
areas and those with low incomes usually spend unnecessary money. The study concluded that 
spending habits are vital for managing money, which helps to maintain a better quality of life.

Numerous past studies have identified variations in determinants of poverty across different 
geographical areas. Barbier and Hochard (2014) tested whether spatial distributions of the rural 
population affected poverty directly or indirectly, through income growth, in 83 developing coun-
tries from 2000 to 2012. The study found no evidence of the spatial distribution of rural population 
on the direct impact on poverty. However, a substantial indirect impact was found, which pointed 
out towards reduction in poverty due to growth. The authors also suggested that rural populations 
in the least ideal lands and inaccessible areas are more likely to be vulnerable and should be 
targeted to reduce poverty.

Kim et al. (2016) also conducted a comprehensive study to evaluate the role of multiple 
geography levels in describing poverty distribution in India. The study’s findings showed that 
most of the disparities in poverty levels were due to state and village-specific factors. Based on 
the study’s results, the author suggested that multilevel modeling is necessary to find specific 
contextual determinants of poverty at the state and village levels so that region-specific poverty 
can be alleviated and a balanced regional development can be achieved.Medeiros et al. (2021) also 
evaluated the regional and income spatial heterogeneities in household poverty in Brazil.

Regional differences in poverty indicate that the level of development of any area or some area- 
specific factors does play a role in poverty alleviation. In this regard, Knight (2017) pointed out that 
across states, on average, high-poverty districts experienced an inequitable share of funding and 
staffing cuts and increased local tax rates following the Great Recession. Many factors like a high 
dependency rate, lower level of education, adoption of the profession, lower per capita income, 
spending habits, and dissaving cause rural poverty. Tran et al. (2022) also studied the effect of 
ambient and household factors on multidimensional poverty in rural Vietnam. The results of the 
study revealed that province, district, and commune-level unobservable characteristics attributed 
to about 28% and 25% variation of the total variation in multidimensional poverty and income 
poverty risk, respectively. The results further showed that poverty is enhanced for households in 
remote communes and decreased for communes with easy access to transportation. It was 
further observed that residing in provinces with higher economic development, increased popula-
tion density, and enhanced international integration alleviates the chances of households escaping 
both multidimensional and income poverty.
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Moving toward concluding this review, certain gaps can be seen in the literature. Firstly, multiple 
past studies separately determine various factors that determine poverty. However, there are 
rarely any studies (to the best of the researcher’s knowledge) that collectively consider individual 
and household factors that affect poverty. Moreover, no studies on these factors directly examine 
the relationship between household spending behavior and poverty levels. Lastly, specifically in the 
case of Pakistan, there are rarely any studies that determine various determinants of poverty and 
also conduct this analysis at district or regional levels. The present study is an effort to fill these 
gaps.

3. Materials and methods

3.1. Data description
The present study utilizes data from Pakistan Rural Household Panel Survey 2012-Round 1. This 
survey was carried out by the Pakistan Strategy Support Program (PSSP) within three provinces of 
Pakistan named Sindh, Punjab, and Khyber-Pakhtunkhwa (KPK), from March to April (2012), and no 
panel survey has been conducted in Pakistan afterwards. This data provides information on various 
topics like economic, sociological, demographic issues, employment, education, and household 
aspirations. The sample universe of round 1 with a hierarchical structure comprised households 
from rural areas in 19 districts from three provinces; 5 districts are taken from Sindh, 12 districts 
are taken from Punjab, and 2 are selected from Khyber-Pakhtunkhwa. This multistage stratified 
sample 2012 (PRHPS) follows 4804 male household head (the head of the household is considered 
to provide all the necessary information to fill up the questionnaires with the help and guidance of 
enumerators) individuals selected from the age group of 18–35 years working age (target popula-
tion) at level-1 nested within 19 districts (level-2).

The outcome variable “poverty” is computed on basis of the annual income of individuals in the 
form of yes or no; poor vs. non-poor. For measuring poverty, this study has used the poverty line as 
a threshold, recommended by the World Bank (2015).1 It is declared worldwide that a person with 
daily earnings of less than US$ 1.9 per day would be considered poor. For comparison with the 
poverty threshold, the annual income of individuals is converted into daily income in dollars and 
further compared with the poverty line (US$1.9). The response variable poverty is coded as “1” 
(poverty exists/poor) and “0” indicates (poverty does not exist/non-poor). The basic choice of 
independent variables for this study was supported by prior studies conducted on the factors 
influencing poverty (Psacharopoulos & Patrinos, 1994; Slesnick, 1993; Tilak, 2002). A person’s 
education, socioeconomic status, and the way how he spends money (based on the indicators 
mentioned in the survey) are taken as the main determinants of poverty to be analyzed. The 
variable names and codes are shown in Table 1.

This survey data has an inherent hierarchical structure because multistage sampling is per-
formed. The correlation between observations occurs due to multiple stages of hierarchy, which 
could be tackled finely by adopting the recent technique of multilevel modelling. In most cases, 
multilevel modelling requires heavy computations, but several software packages nowadays carry 
out computations efficiently (Khan & Shaw, 2011).

Table 1. Variable names, descriptions, and codes in the sample (PRHPS)
Variable Description Codes
Education Maximum educational attainment 1: 0–5 grades, 2: 6–10 grades, 

3:11–13 grades, 4: 14–20 grades, 
5: others (deeni madrassa or never 
completed grade 1)

Ses Socioeconomic status 1: Low, 2: Medium, 3: High

Spend Do you often spend money and 
regret later that you spent it?

1: Yes, 2: No
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3.2. Model description

3.2.1. Random intercept multilevel linear model
Several observational studies are often comprised of hierarchical data generating cluster- 
correlated error terms in the model. The multilevel model is a special case of mixed-effect 
model suitable to incorporate cluster-correlated errors. Observations measured at level 1 are 
nested in observations in a cluster level-2, and cluster level can then be further nested in higher- 
level clusters. The observations between clusters are independent and within each cluster depen-
dent. A random intercept multilevel linear model is given by eq. 1 

yij ¼ β0 þ β1xij þ uj þ eij (1) 

Where yij is the response variable by considering a two-level structure with a total of nj observa-
tions nested in j districts, xij is a single explanatory variable observed at the first level, eij is a level-1 
residual term and uj is a level-2 residual term, both follow the normal distribution 

eij , N 0; σ2
e

� �
and uj , N 0; σ2

u
� �

β0 an overall intercept is a fixed effect, invariant, and common component across the clusters. To 
express the model in terms of expected value or mean of response variable yij in district j with 
a particular value xij on x can write as mentioned in eq. 2 

E yij

�
�
� xij þ uj

� �
¼ β0 þ β1xij þ uj (2) 

3.2.2. Random intercept multilevel binary logistic model
In the random intercept multilevel logistic model, for the binary response variable, the expected 
value of response variable yij is as follows:

E(yij|xij þ uj) = πij= Pr (yij = 1) = Probability of being in the success category.

In random intercept models, intercepts are varied across districts in this particular dataset, 
presented in eq. 3. 

Logit Pr yij ¼ 1
�
�
� xij þ uj

� �� �
¼ Log

πij

1 � πij

� �

¼ β0j þ β1education þ β2Ses þ β3spend (3) 

Where β0j ¼ β0 þ uj and uj,Nð0; σ2
u

Random intercept consists of an overall intercept shared by all districts, a district-specific compo-
nent, and a random effectu0j.

β1; β2; andβ3 correspond to fixed effect and uj represent the random effect of district-level. It 
is a random variable following a normal distribution with a mean “0” and σ2

u is the estimate of 
variance across all districts. If the variance comes out to be a large estimate, which depicts the 
true involvement of district-level effect in describing poverty. If the variance turns out to be 
small, then the variation in poverty could be explained well by individual characteristics only. 
The outcomes on response variables within the same district are mutually independent, that is, 
the individuals inside each district are independent. Level-2 variance σ2

u is the degree of 
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heterogeneity in the probability of being poor that has not been explained by two categories: 
poor vs non-poor. This kind of dependence in data can be described precisely by using 
a measure called the “Intra-Class” Correlation (ICC) coefficient. ICC explains the dependency 
between observations nested within the same cluster/group observations. The individuals in the 
same district are usually more similar than individuals in a different district. This statistic 
measures the degree of similarity that exists within the same district in comparison to different 
districts (Castro, 2002). In other words, ICC estimates the proportion of total variance in 
response variables ascribed to interregional variance and hence ascertains the need for multi-
level modeling (Raudenbush & Bryk, 2002). S. Lin et al. (2020) conducted a study to analyze 
multidimensional poverty profiles in four districts of Taiwan by applying a multilevel modelling 
technique. They also calculated ICC to estimate interregional variance.

In the multilevel logistic model, intra-class correlation is calculated as: 

ρ ¼
σ2

u

σ2
u þ

π2
=3

(4) 

Where σ2
u = estimated level-2 variance and π = 3.142

R package “lme4”:

According to Team (2012), the package “lme4” is a class of mixed-effect models using “Eigen” and 
S4. This package consists of functions for fitting and analyzing mixed models by using “glmer” 
function. This function uses the maximum likelihood estimation method (Laplace approximation) 
for estimation.

Table 2. Descriptive summary of explanatory variables

Poverty in individuals

Variable Yes No Total Chi P-value
Education 427.38 0.000

0–5 grade 22(0.05) 16(0.003) 38(0.008)

6–10 grade 757(0.158) 925(0.193) 1682(0.352)

11–13 grade 90(0.019) 149(0.031) 239(0.05)

14–20 grade 8(0.002) 30(0.006) 38(0.008)

Deeni Madrassa 
or no grade 
attained

2046(0.426) 761(0.158) 2807(0.584)

Total 2923(0.608) 1881(0.392) 4804(100)

Socioeconomic 
status

160.05 0.000

Low 1493(0.311) 631(0.131) 2124(0.442)

Middle 1414(0.294) 1207(0.251) 2621(0.546)

High 16(0.003) 43(0.009) 59(0.012)

Total 2923(0.608) 1881(0.392) 4804(100)

Spend 62.824 0.000

Yes 1544(0.322) 774(0.162) 2318(0.483)

No 1369(0.286) 1103(0.230) 2472(0.515)

Total 2913(0.606) 1877(0.391) 4790(0.997)
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4. Results and discussion

4.1. Bivariate exploration of sample characteristics
Frequency and percentages for all three categorical explanatory variables are computed and 
summarised in Table 2. Among all variables, 60% are poor, and the remaining 30% are above 
the poverty line and declared as non-poor. Almost all of the individuals belong to low and middle 
socioeconomic status and only 59 individuals out of 4804 have high socioeconomic status. The rest 
of the population is approximately divided in half for low and middle socioeconomic status. 
Approximately 50% persons spend money often and regret it later. From the selected sample, 
slightly over half of the individuals have attended deeni madrassa/religious or have not attained 
school ever. The rest of the population is categorized into different educational levels.

The Chi-square test of independence is used to discover the association between the outcome 
variable and independent variables. All p-values show strong dependence. Data is structured in 
two levels: individuals nested within districts. A multilevel logistic model is employed to explore 
between-group and within-group variability and the effect of higher-level variables in explaining 
the total variation. The model is analyzed by using the software R package “lme4”.

From bivariate analysis (Table 2), the relationship of poverty with all the sampled covariates is 
significant. All of the explanatory variables significantly affect poverty and the majority of the 
sampled individuals had not attained any education or attained only deeni madrassa (p-value =  
0.000). Only 0.05% of people were poor and educated up to grade 5, 15.8% were educated up to 
10th grade, and 1.9% had completed graduation. Very few only 0.2% of individuals had technical 
higher education. Of 4804 persons, 31.1% belong to low socioeconomic status, 29.4% fit into the 
middle socioeconomic status and the least percentage of 0.3 had high socioeconomic status 
(p-value = 0.000). Out of 4790 observations, 32.2% of people often spend their money and regret 
later that they spent it. Only 28.6% denied this statement (p-value = 0.000) with 14 missing values.

4.2. Random intercept two-level logit model
Multivariate analysis is executed using eq 3, with random intercept and fixed slope for variables. It 
makes fitting separate parallel lines possible with different intercepts for the predicted response of 
poverty in different districts (Khan & Shaw, 2011). By using R commands of generalized linear 

Table 3. Parameter estimates, odds ratio and P-value obtained from the multilevel logistic 
model
Parameter Estimates S.E. Odds Statistic P-value
Education

0–5 grade

6–10 grade −0.432 0.366 0.649 −1.181 0.237

11–13 grade −0.611 0.388 0.542 −1.576 0.115

14–20 grade −1.259 0.543 0.283 −2.315 0.021

Deeni Madrassa 
or no grade 
attained

0.697 0.362 2.008 1.926 0.054

Socioeconomic status

Low

Middle −0.772 0.072 0.462 −10.695 0.000

High −1.782 0.317 0.168 −5.611 0.000

Spend

Yes

No −0.323 0.067 0.724 −4.774 0.000
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modelling, the estimates are presented in Table 3, and all the variables predict poverty 
significantly.

It can be concluded from Table 3 that people having education up to 10th grade are less 
likely to be poor than those with education less than grade 5. The odds of being poor for 
a person with education between 6 and 10 grades are 0.65 times the odds of a person 
educated less than grade 5 assuming all the other variables are equal. There is the least 
chance of being poor the persons attaining higher technical education as seen from negative 
coefficients. The most likely proportion of being poor is the individuals attending deeni 
madrassa or not completing any education level. Low educational attainment has no signifi-
cant effect on poverty, and the proportion of individuals who go in middle and high socio-
economic status is less likely to be poor as compared to persons who belong to low 
socioeconomic status. Belonging to middle and high socioeconomic status reduces the log 
odd of being poor by 0.77 and 1.78, respectively. The odds of being poor for a person with 
middle socioeconomic status are 0.46 times the odds of a person of low socioeconomic status 
assuming all the other variables are equal. People who do not often spend money and regret it 
later are less likely to be poor than those who often spend money and regret it later. They 
reduce the log odds of being poor by 0.32. In education, the persons having technical educa-
tion have the most significant effect in reducing poverty. Socioeconomic status and spending 
are highly significant predictors. District-level variation is measured σ2

u = 0.2552. The intra-class 

correlation coefficient (ICC) for districts is measured as from eq 4, ρ ¼ σ2
u

σ2
uþ

π2
=3 

= 0.072. This 

indicates districts are responsible for a 7.2% variation in poverty. The overall goodness of fit of 
this model is calculated by the likelihood ratio method. In this method, the multilevel model is 
compared with a single-level model, whereas the Chi-square test is used to compare like-
lihoods with 1 degree of freedom at a 5% level of significance. The Chi-square test statistic is 
768.6269, and the tail area is χ2

1;0:05 = 3.84. This large value of statistics indicates that there is 
significant variation in poverty within districts.

People’s attitude towards spending money has shown a negative correlation with education. The 
magnitude of negative correlation increases with increasing levels of education, whereas literate 
people have a positive but small correlation with the persons not spending money too often. 
Socioeconomic status has a small positive correlation with not spending money often and regrets it 
later. The middle level of socioeconomic status has little positive correlation with low levels of 
education. However, education at low levels is negatively associated with high socioeconomic status.

Figure 1. Predicted district 
lines.
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The fitted line of any particular district is different from the average line by the amount of uj for 
district j which is the effect of being in district j. All lines in Figure 1 have different intercepts 
originating from the random intercept model.

The examination of the level-2 error term uj is undertaken with the help of a caterpillar plot in 
Figure 2.

All 19 districts are ranked through their 95% confidence intervals, whereas 11 districts contain 
zero value. Considered districts contain a significant effect on poverty and the last two districts 
Nowshera and Mansehra have the highest probability of being poor and district Kasur with the 
lowest probability of being poor.

5. Discussion
The main purpose of this research article was to find out the factors affecting poverty in Pakistan. 
High levels of education, socioeconomic status, and spending behaviour were recognized as 
substantial determinants of household poverty. Furthermore, the prevalence of poverty is affected 
by area-level effects.

H. Lin et al. (2022) identified relative poverty levels in pastoral areas in China based on spatial 
layout. The results revealed that the quality of rural life in pastoral areas was deranged and highly 
polarized. Eleven (61.11%) of the counties/banners had a quality of rural life less than the mean 
score of 0.2598. Iqbal et al. (2018) explored the extremity, and degree of rural poverty among farm 
households in different districts of Punjab province, Pakistan by using the Foster-Greer-Thorbecke 
(FGT) approach and applied the logistic regression method to identify the determinants of rural 
poverty. It is interestingly noted that more than half of the farm households are living under the 
poverty line. Moreover, an inverse effect of education, off-farm income, annual unearned income, 
farming area, number of animals, access to credit, and adaptation is observed to several risks of 
poverty status. The results from literature correspond to the study findings that rural poverty level 
observed is 60%.

This study concluded that the chance of being poor is the least for higher educational attain-
ment with the smallest odds. Likewise, no education at all leads to the highest probability of being 
poor. This result was supported by many of the studies (Awan et al., 2011; Delaney & Devereux,  
2019; Eyasu & Yildiz, 2020; Group, 2016; Rizvanovic & Efendic, 2021; Tilak, 2002; Xing, 2010; Yakum 
& Kifem, 2018). Van Le et al. (2022) observed the role of private sector development (PSD) in 
multidimensional poverty diminishment in Vietnam, utilizing the provincial panel data for the 
period 2010–2019. The study findings have shown that economic growth and educational achieve-
ment turned up as major factors allaying multidimensional and unidimensional poverty.

Figure 2. Caterpillar plot: 
Estimated residuals with 95% 
confidence interval.
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The outcome of the research shows that education is not the only determinant of poverty but socio-
economic status and spending behaviour are also important factors having a negative impact on poverty. 
Middle and high socioeconomic status indicates the reduced prevalence of poverty and shows a strong 
inverse relationship with education. This result is consistent with other past research (Padda & Hameed,  
2018; Psacharopoulos & Patrinos, 1994; Rai et al., 2019; Taylor et al., 2013). Individual’s attitude toward 
spending money plays a vital role in determining household poverty. The results show that individuals or 
households who spend money rationally are less likely to be poor than those who spend money 
irrationally. Also, it shows a negative correlation with education. The literature confirms the presented 
analysis of a small correlation between educational levels and spending attitude.

6. Conclusion and policy implications
The results suggested that poverty is highly influenced by low education with the largest odds ratio. 
Socioeconomic status and spending behaviour are also significant determinants of poverty. Among all 
the variations in poverty, 7% variation is found due to different districts. This study identifies the key 
measures of poverty that can help to devise policies to reduce the poverty level in Pakistan. The district- 
level effects are not dominant so it can be said that uniform education policy intervention can be done in 
all districts. Technical education is very important for the youth. In Pakistan, technical institutions are 
available but with the lowest attendance, although the state provides a monthly stipend to the students. 
There is a need to increase the number of incentives for children to attend vocational institutions. The 
allocation of the budget towards education is very minimum in Pakistan. Poverty cannot be eradicated 
from Pakistan unless the education system is revamped. Poverty control strategies and interventions 
should be designed to encourage higher education, which can lead to a high socioeconomic status that in 
turn decreases poverty.

6.1. Limitations and future recommendations
Multilevel modelling approach is unable to address time-invariant unobservable factors. One main 
limitation of this study is that the recent survey was not available. Moreover, further research on a three- 
level multilevel model can be done for three levels of hierarchy in the data, because it can split the total 
variation caused by each level. Random intercept and random slope models could also be applied.
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