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Abstract

This study aims to examine and segregate the impact of COVID-19, microfinance, and multiple macroeconomic

variables on various poverty indicators in a single country at the macro level. Using a 35-year time series (1988-2022),

the study applies unit root cointegration tests to address non-stationarity in the data. The semi-log regression method is

employed to estimate poverty measures and disentangle the relative importance of different factors. The main research

questions are: (1) What is the impact of COVID-19 on poverty indicators? (2) How does growth in microfinance

borrowers, service availability and gross loan portfolio affect poverty levels? (3) What is the role of macroeconomic

factors in poverty reduction? The findings reveal that the COVID-19 fixed effect is statistically significant across various

poverty measures, while an increase in microfinance borrowers and service availability is associated with a reduction in

poverty. The total loan portfolio has a significant effect on poverty levels despite its small size. Other macroeconomic

variables have mixed effects on poverty indicators. The study concludes that governments should invest in expanding

social policies such as education and training, support for entrepreneurs, and universal healthcare in addition to

expanding microfinance services to reduce poverty effectively.
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1. Introduction

Pakistan’s economy is also experiencing an unexpected decline during the outbreak of COVID-19 [1]. Various factors

contribute to this unexpected set of statistics that have hugely affected poor households and have broken Pakistan’s

declining trend of poverty [2]. There may be economic, social, political, or epidemical factors that affect the nature and

direction of poverty [3]. However, the prevailing circumstances raise questions about the impact of microfinance on poverty
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because people are still financially crippled and struggling for basic needs. In Pakistan, microfinance is flourishing; the

number of microfinance institutes reached about 50, active borrowers reached more than 8.2 million, and the Gross loan

portfolio (GLP) surpassed about Rupees (Rs. 365) billion, while 4.2 billion people are still poor. Microfinance expansion

and a growing number of poor have become challenging for policy-makers to decide which preparations should be

adopted to overcome poverty [4]. Microfinance institutions (MFIs) have increased in Pakistan over the past few years [5],

and it is imperative to determine whether or not they have contributed to reducing poverty.

The researcher has long been trying to determine how microfinance affects people’s lives by considering economic

indicators such as income and consumption and social indicators such as health, education, and women’s

empowerment [6]. However, except for a few countries, microfinance failed to overcome poverty [7][8][9] in the least

developed and developing countries. It has been investigated frequently at the microeconomic level; it has almost been

repeated worldwide, but microfinance’s convenient impact has not been found [9]. Moreover, it has become very complex

to determine how financial development impacts poverty and distinguish the welfare of the correct population [10]. These

issues stimulate most scholars to attempt case studies, making it challenging to compare the studies [4]. Due to much

micro-level analysis, it is hard to understand what is going on at the macro-level.

Conversely, only a few studies have looked at the macro-level performance of microfinance across the country [4][11], but

these efforts pronounce an ambiguous picture for a single country. Microfinance’s perceived role as a savior has resulted

in the proliferation of microfinance institutions (MFIs). Microfinance is referred to as a profit-making organization rather

than an institution that assists the poor [12][13][14]. Along with these deliberations, it becomes obligatory to consider

whether or not the MFIs have contributed to reducing poverty at the macroeconomic level. A macroeconomics approach

is being used to distinguish the effects of microeconomic factors, COVID-19, and microfinance on poverty, representing a

significant advancement over previous research. This approach also has significant advances because it enables us to

use time-series data from a single country analysis for various regions, which helps policymakers improve microfinance

designed to target strategies and increase their achievements in eradicating poverty.

The extent of poverty in any country depends on various factors, such as conflict or crises, inflation rate, unemployment

rate, lack of financial resources, poor level of education, and population pressure. To alleviate poverty, governments have

made every effort to address these issues, developing microfinance being at the forefront of their efforts. It has become

challenging to quantify which factors contribute to escalating or de-escalating poverty. Our study is designed to quantify

the impact of microfinance, COVID-19 and macroeconomics factors on poverty. The primary objective of this research is

to determine the impact of factors that cause an increase or decrease in poverty, and the concern is to compare these

factors. The study’s secondary goal is to describe the regional disparities in the impact of factors that cause an increase or

decrease in poverty. It is also needed to evaluate the overall impact of microfinance on poverty reduction because it is

unclear where the overall impact of MFI has disappeared. Microfinance is growing faster, while poverty reduction is

prolonged. Therefor the main research question of the study is: What is the impact of COVID-19 on poverty indicators?

How does growth in microfinance borrowers, service availability and gross loan portfolio affect poverty levels? and What is

the role of macroeconomic factors in poverty reduction? By answering these research questions, this study aims to

provide valuable insights into poverty reduction strategies and inform policy decisions.
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Logically, there is an inverse relationship between poverty and microfinance, but COVID-19 and microeconomic problems

make it ambiguous, while regional structural discrimination makes it more multifaceted [10]. It is difficult to conclude the

influence of microfinance without conducting an empirical study. The following section of the literature review discusses

the researcher’s findings and the relationship between the variables; the third section of this paper contains a detailed

description of the secondary data and research methodology; the fourth section contains the results and discussion; the

fifth section contains the conclusion and recommendation.

2. Literature

Poverty is not a phenomenon with a single side dimension [13], and poverty measurement is not a simple concept. Poverty

has been measured in a variety of ways by different researchers. Usually, researchers adopt headcount ratio [15][16], per

capita consumption [15], per capita GDP (gross domestic product) [16], Gini coefficient [17], or income inequality [18] to

measure poverty. Several studies on poverty concerning linear modeling [19] have been conducted. Still, the results have

raised concerns because most macroeconomic time-series factors are not stationary [20][21]. Nonlinear modeling for time-

series data of determinants of poverty produces more empirical and significant estimates than linear modeling [22][23].

Much of this factual information brought significant support for developing a study to examine the relationship between

health expenses, population, inflation, and unemployment in Pakistan. The research studies on the causes of poverty also

found that the influence of health expenditure, population, inflation, and unemployment on poverty is still ambiguous due

to the divergent results obtained. As a result, it is crucial to examine the factors that contribute to poverty from the

perspective of Pakistan’s economy. Time-series studies on poverty, in addition, have received little attention in Pakistan.

A unique cross-country panel data set from 106 countries was used for the study, covering 1998-2013 [22]. He

investigated the hypothesis that microfinance is a suitable tool for poverty alleviation at the macroeconomic level, which

he found false. Results show that microlending is negatively associated with poverty. Regardless of the microfinance

measures and poverty indicators used, the results remain consistent. They recommend that more microfinance institutions

(MFIs) be established in developing and emerging countries. More funds should be directed to MFIs from development

agencies and governments for poverty reduction.

Factors such as microfinance borrower, gross loan portfolio, unemployment rate, inflation rate, population growth, per

capita GDP, health expenditure (HEs), and literacy rate all play a role in determining poverty. When the debate over the

causes of rising poverty occurred, it was agreed that high unemployment was the most significant factor [24][25]. An

unemployed person is out of work and has lost their source of income, making it impossible for them to provide for their

family’s basic needs and necessities. Poverty and unemployment have positive relations [24][25] but are not

proportional [26]. Some researchers also studied unemployment’s impact on poverty. Refs. [25][27] confirmed that poverty

and unemployment are positively associated. Furthermore, while most of an economy’s population lives below the poverty

line, unemployment is a significant factor. The authors in [28][29] have observed a link between unemployment and poverty.

On the other hand, other studies have found no explicit link between poverty and population [17].
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Poverty is also affected by inflation because it will increase poverty when inflation increases. Since inflation increases the

cost of consumer goods and decreases household purchasing power, poor households currently above the poverty line

are forced to either fall below the poverty line or move closer to it due to rising prices [28]. Numerous empirical studies

have looked into the relationship between inflation and poverty. Most of the studies found that inflation and poverty

possess a positive relation [21][25][30]. Moreover, they have examined double impacts such as price increase and nominal

wage effect on poverty. The negative impact of inflation on poverty is also being investigated by [31] in India. On the other

hand, the authors in [30] reveal that poverty and inflation are unrelated in developing countries. Some researchers looked

into the correlation between poverty and population growth. Despite numerous studies on the subject, no one can agree

on the direction in which population growth and poverty go hand in hand. According to various theories, population growth

can lead to poverty [32], while others argue it has no adverse effect on poverty [33]. The researcher claimed that population

growth decreases per capita income, which in turn causes more people to fall into poverty. There is an interesting

correlation between population growth and poverty as well. Population growth was a significant contributor to the slowing

of many countries’ economies. It is widely accepted that low-income families have lower levels of education and literacy.

Poverty can also be caused indirectly or directly by a lack of education in the household. It has been examined that

prolonged poverty is reduced due to an increased literacy rate [34]. When people become more literate, poverty

decreases. In developing countries, poverty tends to be more concentrated among households where no one has ever

learned to read or write. Another study found that poverty and education have an inverse relationship in India. A lack of

literacy in developing countries is a hindrance to their development.

The study’s findings also indicate that the rate of growth in real gross domestic product (GDP) per person substantially

affects the incidence of eradicating poverty [35]. In most countries, income growth per capita is the most important factor

contributing to poverty reduction. The studies have provided supporting evidence for this claim. Studies revealed data

from many countries that supported the hypothesis that high growth rates in the actual gross domestic product (GDP) per

capita are closely linked with a sharper decrease in poverty levels [36]. According to the World Bank, economic growth

plays a significant role in poverty reduction but less or not in regional poverty [37]. However, according to [38], who

conducted a study on economic growth in developing countries in Kazakhstan employing regional data, regions with

higher growth rates experienced a faster reduction in poverty than those with lower growth rates. Growth, which resulted in

increased jobs and better real wages, played a significant role in reducing poverty.

Researchers found that poverty has a negligible impact on healthcare expenditures. However, according to the most

recent literature on the subject of current interest, the poor health of people is a contributing factor to poverty in the long

term [39]. In a similar vein, some studies discovered that HEs have a negative impact on household income [40]. They

argued that people work less, spend more on medicine, and save less. Increased expenditure on health, on the other

hand, results in more healthy people, more work, more savings, and, ultimately, a reduction in poverty [41]. The argument

presented above suggests a negative relationship between health expenditure and poverty.

Financial inclusion dominates the social investment sector, displacing more traditional interventions such as healthcare

and education [42]. It all started with microcredit. Then, there was microfinance, after which came financial inclusion.
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Despite new names, there are currently $100 billion (£62 billion) in outstanding loans 30 years later, and the idea of

providing financial services to the poor, particularly loans, has a trendy following. It has been believed that there is a

scarcity of credible academic evidence demonstrating the poverty-relieving effects of financial inclusion. “Based on current

evidence, the best estimate of the average impact of microcredit on client poverty is zero”. The entire world is in an

economic crisis as a result of COVID-19. It has repercussions in every facet and field of daily life [43]. Economic activity is

in a dismal state, which has resulted in an unexpected increase in the poverty rate [44]. Poverty has increased for various

reasons since COVID-19 [45]. As a result of the running state of the epidemic [3], factories and transportation scheduled

have been constrained, businesses have also decided to close, social activities have been expressly forbidden, and

restrictions have been placed on religious activities. COVID-19 has a global impact, but it has an outsized impact on poor

households. Aside from a few, most aspects of daily life are negatively impacted. The performance of microfinance

institutions has also been negatively impacted due to COVID-19 [46][47], which has a direct impact on poverty.

Microfinance initiatives have been launched at the public and private levels to combat poverty; therefore, microfinance will

play a promising role in overcoming poverty. There is no doubt that microfinance has a significant impact on

poverty [12][48][49][50]. However, researchers have not concluded that microfinance has brought poverty up or down.

According to several authors, microfinance can be an effective tool in the fight against poverty because it is an alternative

to conventional finance that provides poor people with access to funds, allowing them to maintain their economic activities

or start new ones. Microfinance, according to those who believe it has a positive impact on poverty, increases the income

of households [48] and improves living standards and people’s welfare [49], allowing them to meet social needs and reduce

poverty [50]. Conversely, according to some other authors, microfinance is not a practical tool for poverty reduction.

Because they believe that microfinance harms the poor, pushing them into the well of poverty, increasing indebtedness,

did not increase income or consumption, and it did not achieve poverty reduction. A hypothesis is tested that microfinance

reduces poverty at the macroeconomic level. The result demonstrates that a country with a higher gross loan portfolio per

capita has lower poverty indices, but a higher number of borrowers has a higher poverty rate [51]. In contrast to recent

micro evidence, our findings suggest that microfinance has a significant positive and negative impact on poverty at the

macroeconomic level. Similarly, a panel data analysis with a sample of six countries was carried out using a regression

model. One significant finding is that microfinance can assist in alleviating extreme poverty and that literacy can also

assist in alleviating poverty in general [52].

There has been some research on the impact of COVID-19, microfinance, and macroeconomics on poverty, there is a

lack of research that focuses specifically on the regional level. Similarly, there has been some research on the impact of

individual factors on poverty levels, but there is a gap in research that examines the impact of multi factors on poverty

then segregate the impact through unique modeling. This research gap could be addressed by developing a model that

accounts for the unique contributions of each factor and how they interact to impact poverty levels.

Need for a comprehensive model: Poverty is a complex phenomenon that is influenced by a range of factors. However,

most existing research on the impact of COVID-19, microfinance, and macroeconomics on poverty focuses on individual

factors or relationships between two variables. This research gap could be addressed by developing a comprehensive

model that accounts for multiple factors and their interactions. Moreover, microfinance has been shown to be effective in
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reducing poverty, macroeconomic factors can also play a significant role in poverty reduction. However, there is a gap in

research that examines the unique impact of macroeconomic factors on poverty levels and how they interact with COVID-

19 and microfinance.

Variables Description

POV

POV = Annual poverty rate of Pakistan. Poverty rate refers the ratio between number of individuals whose income is below the poverty line with total
population of the country (Dependent Variable)

Poverty is calculated in different method in a country to analyze. In this Paper Dependent variable poverty is taken into 4 different data set to
estimate the impact of independent variable. These are: Over all Poverty of cost of basic Need (CBN), Urban Poverty of CBN, Rural Poverty of CBN
and Poverty of $5.5.

UNR
UNR = Annual rate of unemployment, which refers the ratio between number of unemployed with the total labor force of the country (Independent
Variable)

INF INF = Inflation rate. It is actually the steady shift that occurs in the overall price level across the years (Independent Variable)

POP POP = Population growth rate. It is the percentage by which a country’s total population grows from one year to the next (Independent Variable)

LIT
LIT = Literacy rate. A population’s literacy rate can be calculated by determining what percentage of that population’s population, across all age
groups, is able to read and write (Independent Variable)

MIB MIB = Annual rate of microfinance borrower. A rate at which the number of borrowers is increasing annually (Independent Variable)

GLP GLP = Annual rate gross loan portfolio. A rate at which microfinance loans are disbursed per borrower annually (Independent Variable)

PCI PCI = Per capita GDP values of goods and services produced by per person in a country annually (Independent Variable)

HEG
HEG = Health expenses to GDP. The ratio between the amount of money spends for the health of the population with total income of a country
annually (Independent Variable)

CVD CVD = COVID-19 (Dummy Variable yes = 1 if no = 0). Year in which an epidemic exists

Table 1. Description of Variables Included in The Model

3. Theoretical Frame and Techniques

This section of the study clarifies the variables that contribute to poverty and the factors that have been specifically

employed to alleviate poverty in the past. Two types of hypothetical independent variables are included in the thee

suggested model. The first type consists of factors that determine poverty, and the second type consists of those factors

whose effects need to be assessed. COVID-19 was also included in the model as a dummy variable to assess the

epidemic’s impact. So, the suggested model is described as:

 POV = f (UNR, INF, POP, LIT, MIB, GLP, PCI, HEG, CVD) 

Poverty is calculated in different method in a country to analyze. In this Paper Dependent variable poverty is taken into 4

different data set to estimate the impact of independent variable. These are: Over all Poverty of cost of basic Need (CBN),

Urban Poverty of CBN, Rural Poverty of CBN and Poverty of $5.5. CBN refers the cost of basic needs which includes

food, Shelter and clothing, that are essential for a person to survive and maintaining a minimum standard of living. Overall

poverty of CBN measures the percentage of the population that cannot afford to meet their basic needs, regardless of

whether they live in urban or rural areas. Urban poverty of CBN refers to the percentage of the urban population that
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cannot afford to meet their basic needs, while rural poverty of CBN refers to the percentage of the rural population that

cannot afford to meet their basic needs. Lastly, poverty of $5.5 refers to the international poverty line of $5.5 per day per

person, which is used to measure extreme poverty in developing countries. Table 1 presented the complete form of

variables (col.1) and describes the further detail of the dependent and independent variables (col.2).

Fig. 1. Best describes the hypothetical relationship between poverty and independent variables

4. Methodology

Researchers assume that a linear relationship exists between poverty and the variable that impacts poverty. Therefore,

straight-line modeling was adopted by the majority of the researchers in the existing literature. Time-series data of poverty

and the determinants were tested by [21][53] in a non-stationary manner. In situations where the relationship is nonlinear in

parameters, log transformation proves helpful and produces the desired linearity in parameters [53] or resolves the issue

of stationarity. The log transformation of time-series data is an advantageous technique to stabilize the variance of the

series [54] and estimate the responsiveness of the outcome. A log–log regression model is applied to differentiate the

responsiveness of the impact of unemployment, inflation, population, literacy, GLP, borrowers, and COVID-19 on poverty.

4.1. Augmented Dickey–Fuller (ADF) Test

Δyt = μ + λyt−1 + ∑βjΔyt− j + εt

where Δyt is the first difference of yt as yt −  yt−1, µ represents the intercept and trend effect, λ = α − 1. At the same time,

α is the coefficient of yt−1, and εt is the error term of the ADF model; if the null hypothesis is rejected, the means-tested
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series is stationary.

4.2. Semi-Log Regression Technique

After clarifying all of the variables in the conceptual framework, applying the stationarity test ADF, and pointing to relevant

literature in depth, the time has come to develop a model to quantify the hypothetical relation described in the theoretical

framework. We have developed the following equation to examine the effects of literacy, population, inflation,

unemployment, microfinance, and epidemic on poverty in Pakistan.

Yt = α0 +

8

∑
i=1 αiXit + μt

where Yt is dependent variable (Poverty levels) need to be predicted and Xit (i=1, 2, 3….8) are the predictor variables. (t)

represent time series data or numerical data observation are talking yearly basis. The coefficients αo is intercept and αi

(i=1, 2, 3….8) are the coefficient of each predictor whose marginal effects are thus measured by the coefficients while µt

represent the error term for corresponding year.

First, a hypothesized relationship is developed to serve as the basis for the model’s development. However, variable

series need to be tested for stationarity in this form. Otherwise, the estimated parameter will not be blue. As long as the

model is estimated in its current form, it will produce unreliable and spurious results. Usually, the time-series variable

possesses a stationarity problem detected through the ADF test of stationarity. If time-series data persist in non-

stationarity, which causes the issue of autocorrelation or heteroskedasticity, then to deal with such a situation first, the

OLS model developed into the semi-log regression model. After applying the log, both sides of the Equation (3) model will

look like:

lnYt = α0 +

8

∑
i=1 αiInXit + μtlnYt = α0 +

8

∑
i=1 αiInXit + μt

The semi-log regression model shown in Equation (4) which is the final form of the model. However, we still need to

estimate the fixed effect of an exogenous variable such as the impact of epidemic on poverty, as shown in Equation (5).

lnYt = α0 +

8

∑
i=1 αiInXit + α9Dt + μt

Where Dt represent the dummy variable (COVID-19) presence for a specific time period while α9 represent coefficient of

that dummy variable which show yearly marginal impact of COVID-19 on poverty.

5. Data Collection and Estimation

Time-series data have been collected from published sources to differentiate and analyze the relationship between
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poverty and independent variables. We acquired a comprehensive and authentic data set to accomplish our goal. The

data were taken from annual observations of Pakistan and its provinces. The study utilizes yearly time-series data of

Pakistan for the years 1988 to 2021. The primary sources of data for different variables in the current study are;

Federal Bauru of Statistic (FBS);

State Bank of Pakistan (SBP);

Pakistan Microfinance Network (PMN);

www.macrotrend.net 

The time-series data collection in developing countries has limitations, primarily because macroeconomic surveys are not

conducted every year. Therefore, significant missing observations in data on poverty and its determinants are present

every day in macroeconomic data [4][55]. To deal with this problem and bridge the gaps, we chose a linear interpolation

method based on the growth rate of the variables to fill in the missing values. We evaluate the sensitivity of our results to

interpolation to ensure that they are as robust as possible. The linear interpolation method is adopted by many

scholars [55][56] for poverty rate, Gini coefficient, and income data [57]. Data about the defined variable of microfinance,

such as the number of active borrowers and the gross loan portfolio, also have some limitations.

Item Mean Median
Std.
Dev.

Skewness Kurtosis

Number of Borrower 9.157033 13.45531 7.088007 −0.517096 1.331319

Gross Loan
Portfolio

15.38156 22.64657 11.88109 −0.528745 1.331147

Health Expenditure 0.628788 0.560001 0.395368 −0.512004 4.023365

Inflation Rate 2.032266 2.202765 0.288376 0.668798 5.052684

No. Literate Person 18.17054 18.19683 0.447756 −0.073684 2.022236

Rural Poverty 17.08889 17.14198 0.16214 −0.606776 2.358844

Poverty of $5.5 18.73281 18.76928 0.167924 −0.548283 2.105100

Poverty of CBN 18.07403 18.10515 0.204819 −0.477789 2.264659

No. of Unemployed 13.41717 12.92235 1.02440 0.909344 2.111725

Urban Poverty 17.36111 17.47672 0.36738 −1.057387 3.118630

Per Capita GDP 6.617457 6.618636 0.471233 0.011178 1.417139

Rural Population 17.75885 17.77172 0.275551 −0.157282 1.890454

Total Population 18.87642 18.89258 0.231133 −0.171917 1.840893

Urban Population 18.47959 18.49806 0.209694 −0.192269 1.818799

Table 2. Summary Statistics of Variables

The descriptive statistics result of the time-series data is listed in Table 2 which presents the summary statistics for

various variables of interest. The mean, median, standard deviation, skewness, and kurtosis are reported for each

variable. The mean represents the average value of the variable, while the median is the middle value of the distribution.
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The standard deviation shows how spread out the data is from the mean. Skewness measures the symmetry of the

distribution, with negative values indicating a left-skewed distribution and positive values indicating a right-skewed

distribution. Kurtosis measures the degree of peaked Ness of the distribution, with positive values indicating a more

peaked distribution and negative values indicating a flatter distribution.

From the table 2, it can be observed that the mean and median values are relatively close for most variables, indicating an

approximate symmetrical distribution. The standard deviation varies across variables, with some having a larger spread

than others. The skewness and kurtosis values suggest that some variables may have slightly skewed or peaked

distributions. For example, the health expenditure variable has a negative skewness and a very high positive kurtosis,

indicating a highly peaked distribution. In contrast, the inflation rate variable has a positive skewness and a positive but

relatively low kurtosis, suggesting a slightly right-skewed and moderately peaked distribution. Overall, the summary

statistics provide a useful way to quickly understand the distribution of variables and identify any potential outliers or

unusual values.

Variables
At Level I (0)

First Difference I
(1)

t-Value p-Value t-Value p-Value

Poverty $5.5 −2.3107 0.4186 −0.8345 0.0097 ***

Poverty CBN −2.4049 0.3715 −3.2995 0.0010 ***

Urban Poverty −1.8952 0.6329 −11.240 0.0000 ***

Urban Poverty −2.3911 0.3764 −4.8987 0.0023 ***

Unemployment −0.5434 0.9769 −9.4457 0.0000 ***

Literacy 3.3942 0.9998 −12.758 0.0000 ***

Population −0.4753 0.9988 −2.5604 0.0094 ***

Health
Expenditure

−0.2085 0.9900 −6.0038 0.0001 ***

Inflation −4.4808 0.0608 −63790 0.0001 ***

GLP −2.6167 0.2782 −5.9843 0.0007 ***

Per Capita GDP −1.9109 0.6242 −4.2760 0.0100 ***

Borrower 3.4572 0.9999 −4.5435 0.0016 ***

Urban Population −2.6804 0.2507 −10.013 0.0000 ***

Rural Population 1.3577 0.9999 −12.024 0.0000 ***

Poverty $5.5 −2.3107 0.4186 −0.8345 0.0097 ***

Table 3. Results of Unit Root Test for Dependent and

Independent Variables

* Significance at 10%
** Significance at 5%
*** Significance at 1%.
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Before determining the dynamic relationship between the hypothetical relationship between dependent and independent

variables, the unit root or stationarity test is needed to apply all the dependent and independent data of the time series.

The result of the ADF test is listed in Table 3. According to the test’s results, No. of Borrowers, the annual inflation and

literacy rate are found to be stationary at only a 10% significance level. At the same time, the rest of the variable have a

unit root at the level. Meanwhile, without log transformation, all the variables are non-stationary at the level. It means the

dataset has a unit root, and it is not convenient to apply the OLS technique in this form. Furthermore, the ADF test is also

used to check data stationarity at the first difference. The test results depicted that all the variables are stationary at the

first difference. Furthermore, the ADF test is also applied to check the data stationarity at the first difference; the test

result depicted that all the variables were stationary at the first difference. The stationarity of data at first difference was

directed to test for cointegration. If the cointegration test is found significant, the linear combination of the series is

stationary. Therefore, the OLS technique can be applied to non-stationary 1 (0) time-series data. Table 4 presented the

result of the ADF cointegration test; it found that the residual estimates are highly significant. It means that a long-run

association between variables exists, and a linear combination of the series is stationary. Residuals of poverty and

poverty estimates have statistical significance.

 Poverty CBN Poverty $5.5 Rural Poverty Urban Poverty

ADF - test statistic −6.213374 *** −4.756098 **** −5.000395 *** −6.362335 ***

Critical values

1% level −4.273277 −4.205004 −4.339330 −4.273277

5% level −3.557759 −3.526609 −3.587527 −3.557759

10% level −3.212361 −3.194611 −3.229230 −3.212361

Null Hypothesis: Residual Has a Unit Root     Exogenous: Constant, Linear Trend

Table 4. Unit Root Test Results of Residual the Estimates

On the graph, different levels of poverty are represented by fitted lines, actual lines, and residual lines. The trend of values

being almost the same can be clearly expressed when fitted values are compared to actual values. In other words, we

can say that both have almost constant variances, while the residual plotted lines express that there is no trend in the

data. This is what we mean when we say that there is no trend in the data. Therefore, it can be stated that OLS estimates

are reliable, and that results are not inconsistent in any way (see Appendixes A–D).

6. Results

6.1. Multicollinearity Test Results

The variance inflation factor measures the amount of multicollinearity in a set of multiple regression variables. Multiple

regression is used when a person wants to test the effect of various variables on a particular outcome. It is always greater

than or equal to 1. There is no formal VIF value for determining the presence of multicollinearity. Values of the VIF that

Qeios, CC-BY 4.0   ·   Article, February 16, 2024

Qeios ID: NBMQ7D   ·   https://doi.org/10.32388/NBMQ7D 11/24



exceed ten are often regarded as indicating multicollinearity. The results of the variance inflation factor for each poverty

measure reveal that the explanatory variable is not collinear; the coefficient of VIF ranges from 1.96 to 8.96. By definition,

variables are statistically non-collinear if the value of the VIF is less than 10, which means that there is no issue of

multicollinearity between the explanatory variables, It can be observed in Table 5 below.

Variables CBN Poverty $5.5 Poverty Urban Poverty Rural Poverty

Borrower 6.464198 7.493266 7.913805 6.649714

COVID-19 4.695423 3.902215 4.753599 4.311759

Per Capita GDP 2.028805 7.913338 1.755557 1.964564

Gross Loan
Portfolio

8.056439 3.331823 7.400495 5.939104

HE of GDP 3.541974 3.129071 3.723429 3.293142

Inflation Rate 3.130775 4.662177 3.338272 2.569352

Literate Person 6.681506 8.794274 6.154987 4.215855

Unemployment 6.503487 8.388897 7.249838 8.251006

Population 7.850058 6.493266 8.498014 5.890847

Table 5. Variance Inflation Factors Test for Multicollinearity

6.2. Result Summary of Semi-Log Regression Analysis

The findings presented in Table 6 demonstrate a statistically significant long-run relationship between poverty and the

predictors of poverty. The explained variation R2 confirms that the regressor is responsible for more than 94% of the

variation in poverty of 5.5 USD/day, urban poverty, and rural poverty. However, only 87% of the variation in poverty-

related costs of basic needs was explained by the predictors. Similarly, the F-statistic revealed that the results were found

to be statistically significant. The logical relationship between the predictors and poverty is described by the positive and

negative signs of the data. The negative sign of the estimator indicates that the poverty estimated decreases poverty by

one additional unit of the regressor. In contrast, the positive sign indicates that poverty increases by one additional

predictor unit.

Table 6. Semi-log Regression Results of Poverty
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Variable
Coefficient of 
Poverty CBN

Coefficient of 
Poverty $5.5 

Coefficient of 
Rural
Poverty 

Coefficient of 
Urban
Poverty 

Constant 13.09 ** 13.96 ** 12.14 ** 14.03 **

COVID_19 (as dummy) 0.43 ** 0.39 ** 0.338 ** 0.36 **

Gross Loan Portfolio −0.28 *** 0.040 * 0.075 * −0.20 ***

Health Expenditure −0.11 ** −0.074 *** −0.124 *** −0.26 ***

Inflation Rate 0.01 * 0.006 * 0.014 * 0.014 *

No. Of Borrowers −0.49 *** −0.68 *** −0.13 *** −0.353 **

No. of Literate −0.88 ** −0.487 ** −0.743 ** −0.498 **

No. of Unemployed 0.28 *** 0.044 *** 0.180 *** 0.44 ***

Per Capita GDP −0.08 ** −0.042 ** −0.60 *** −0.72 ***

Population 0.75 ** 0.65 *** 0.64 ** 0.68 **

R-squared 0.871116 0.996979 0.949635 0.947376

Adjusted R-squared 0.828155 0.995796 0.929927 0.929835

S.E. of regression 0.084906 0.010888 0.081256 0.139911

Sum Squared Residual 0.173017 0.002726 0.151859 0.469800

F-statistic 20.27677 843.2375 48.18521 54.00864

Prob (F-statistic) 0.000000 0.000000 0.000000 0.000000

* Significance at 10%
** Significance at 5%
*** Significance at 1%.

6.3. Intercept

The constant or intercept shows the variable’s average impact, which is not included in the models. The result related to

the poverty of cost of basic needs depicted that 13.1% of poverty of CBN was caused by excluded variables not included

in the model, 13.96% of poverty of 5.5 USD/day was caused by exogenous variables, as shown in Table 6. In contrast,

urban and rural poverty were affected by 12.14% and 14.03%, respectively.

6.4. COVID-19

As shown in Table 6, the results of the COVID-19 estimated coefficient demonstrate that after every year of the epidemic,

poverty increased. According to the Poverty CBN estimates, on average, poverty increased by 0.43% per year of the

epidemic, but the poverty of 5.5 USD/day increased by 0.39% on average per year during the epidemic. Similarly, rural

and urban poverty increased by 0.46% and 0.34%, respectively, in Pakistan. Many studies evaluated the impact of

COVID-19 on poverty and found that COVID-19 worsens poverty [58][59].

6.5. Impact of Microfinance on Poverty
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The steadily negative and statistically significant relationship we find between the number of microfinance borrowers and

all four poverty measures advocates that expanding the reach of microfinance institutions can assist more people in

moving out of poverty [4][60]. The result listed in Table 6 designated that 0.49% of CBN’s poverty can be reduced if one

more percent of the country’s borrowers obtains access to microfinance. The coefficient of microfinance borrowers for

poverty of 5.5 USD/day shows a 0.68% decrease due to an increase of 1% in the number of borrowers, as shown in Table

6. Still, rural poverty has a minor response because one more percent increase in microfinance borrowers in a rural area

reduces poverty by 0.13%. In comparison, in an urban area, this reduction is 0.35%.

On the other hand, in our study, we discovered a statistically significant relationship between the second measure of

microfinance intensity (gross loan portfolio) [61] and poverty measures, but in only two measures, Poverty of CBN and

Urban poverty. The result reveals that a 1% increase in gross loan portfolio will lead to a decrease of poverty in CBN by

0.28%, while there is only a 0.2% decrease in urban poverty. The result of rural poverty and poverty of 5.5 USD/day is not

statistically significant. A statistically insignificant relationship between poverty and gross loan portfolio intensity is also

observed.

6.6. Impact of Microeconomics Factor on Poverty

Other predictors, particularly those belonging to microeconomics, have statistically significant positive and negative

effects [56]. We find that health expenditure, literacy, and per capita GDP reduce poverty (Poverty of CBN, poverty of 5.5

USD/day, rural poverty and urban poverty) significantly [61]. The result shows that if the government increases health

expenditure by 1%, CBN poverty tends to be reduced by about 0.11%, while urban poverty is reduced by 0.26%, rural

poverty is reduced by 0.12%, and poverty of 5.5 USD/day is reduced by about 0.07%. Similarly, an increase in literacy will

undoubtedly reduce poverty [60]. Among the poverty measures, the most significant decrease can be seen in the poverty

measure of the cost of basic needs, which is about 0.88% due to an increase of 1% in literacy, which is followed by rural

poverty, urban poverty, and poverty of 5.5 USD/day with percentage reductions of 0.743, 0.498, and 0.487, respectively.

Moreover, an annual increase in per capita GDP also confirms the reduction in poverty by all measures. There is a clear

negative relationship between GDP per capita and poverty, as described by [62]. On the contrary, it can be seen in Table 5

that the predicted values of population and unemployment have a positive sign, indicating that an increase in population

and unemployment will increase poverty levels. The result of population further explores that an increase in population is

the most projecting factor that caused an increase in poverty. The coefficient of the population indicates that a 1%

increase in population will lead to a 0.75% increase in the poverty of cost of basic needs measure, 0.67% increase in

urban poverty, 0.65% increase in rural poverty, and 0.65% increase in poverty by 5.5 USD/day. Although increased

unemployment is also a response to increased poverty, this increase is less severe than the response increase to an

increase in population. In the end, the result of the insignificant coefficient of inflation should be described as well. As a

result, the long-run impact of inflation is significant at a 10% level of significance only, and the value of the coefficient is

relatively minimal.
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7. Discussion

After describing the study’s findings in greater depth, we can now discuss our research objectives. The first objective was

to quantify the impact of COVID-19 (as a dummy) and microeconomic factors on poverty. In Table 5, we can observe a

quantitative measure of the factor used in our study model. The second objective was to identify the factor responsible for

increasing or decreasing poverty through different measures. Our research first discovered that the fixed impact of

COVID-19 on the poverty of all measures is significant and positive [58][59]. Secondly, increases in health

expenditures [61], literacy [20][63], no. of microfinance borrowers [64], gross loan portfolio [63], per capita GDP [65],

staggered loan [66], etc. lead to a decrease in poverty headcount ratio for all measures [11][62]. On the other hand, there is

no significant evidence found to decrease poverty using the inflation rate. In addition, the countries such as Pakistan with

higher growth in populations tend to perform worse in the fight against poverty, as evidenced by the results in Table 5.

Researchers also confirm that increases in population growth [32], unemployment rate [28][29] and inflation

rate [21][25][30] tend to increase poverty. Third, we also consider whether the negative impact of microfinance is mitigated

due to the significant positive impact that macroeconomic factors have on poverty. To calculate the net impact on poverty,

we add up all of the positive and negative values of the coefficients separately for each poverty model, except the

intercept value. The total negative impact on poverty of CBN is calculated as about −1.84. The positive impact is 1.47, so

the net impact reached to reduce poverty is −0.37, which means that only 0.37% of poverty will reduce if there is a 1%

increase in each interpreter of the poverty of CBN, 0.15% reduction in poverty of 5.5 USD/day, rural poverty decreases of

0.35% and urban poverty reduction of about 0.54%.

Finally, we must consider the differences in poverty levels between regions. It is possible to isolate regional differences by

comparing the coefficients of poverty of CBN, rural poverty, and urban poverty. We found that the poverty estimates of

each poverty measure are statistically significant, which allowed us to differentiate the impact of the described factors on

regional segregation [27]. First and foremost, we examine the impact of COVID-19 on different regions. We discover that

urban poverty is severely affected by COVID-19 compared to rural poverty, whereas poverty of CBN is not significantly

affected by COVID-19 compared to urban poverty [67].

Similarly, the effects of population growth on the poverty of CBN are more severe than the effects of urban and rural

poverty. In contrast, the coefficients of the population for urban and rural poverty are not significantly different from one

another. The impact of unemployment on all poverty measures varies from region to region. The unemployment estimate

for rural poverty is 0.10% less than the poverty of CBN and 0.26% less than urban poverty. In contrast, urban poverty

increased by 0.16% more than the poverty of CBN due to unemployment. As far as the decreasing impact of factors on

poverty is concerned, it is stated that estimates of literacy have the most significant impact on overall poverty, which is

followed by rural and urban poverty reductions. In particular, an estimate of literacy for overall poverty is about 0.14

percentage points higher than estimates of rural poverty, and estimates of urban poverty are about 0.37 percentage points

higher than estimates of rural poverty. In contrast, the difference between urban and rural poverty estimates is 0.245%.

Further regional segregation between poverty estimates of different measures can be observed in Table 5.

The above paragraphs present the findings of a study that investigated the impact of various economic factors on poverty
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reduction in a particular region. The study finds that health expenditure, literacy, and per capita GDP have a statistically

significant negative effect on poverty. Specifically, an increase in health expenditure and literacy leads to a reduction in

poverty across all poverty measures, with the greatest decrease observed in the poverty measure of the cost of basic

needs.

Furthermore, the study finds that an increase in per capita GDP is also associated with a reduction in poverty across all

measures. These findings are consistent with previous research that has established a negative relationship between

economic growth and poverty. When an economy grows, people tend to earn more, leading to an increase in their

standard of living and a reduction in poverty. On the other hand, the study also finds that an increase in population and

unemployment has a positive effect on poverty levels. The coefficient of population indicates that a 1% increase in

population leads to a significant increase in poverty across all measures. This finding suggests that population growth

may be contributing to poverty in the region. Similarly, an increase in unemployment is also found to be associated with an

increase in poverty, but its impact is less severe than that of population growth.

Moreover, the study finds that inflation has an insignificant impact on poverty levels. While inflation is often considered to

be a significant factor affecting poverty, the study's findings suggest that it may not be a critical concern in this particular

region.

Overall, the findings of this study highlight the importance of investing in health, education, and economic growth to

reduce poverty. Governments can consider policies that promote these areas to help lift people out of poverty.

Additionally, population growth and unemployment need to be managed effectively to avoid exacerbating poverty levels.

While inflation may not be a significant concern, policymakers should still monitor its impact on the economy to ensure

that it does not lead to an increase in poverty.

8. Conclusions and Recommendations

The study was carried out to quantify the impact of a global epidemic (COVID-19), microfinance, and macroeconomic

factors on the poor inhabitants of Pakistan. Such types of relationship are evaluated using time-series data from various

resources from 1988 to 2021. The cointegration tests were conducted to determine the degree of responsivity between

two or more variables over a particular timeframe. Additionally, our findings support the cointegration testing hypothesis,

indicating a relationship between the explanatory variable and the outcome for a particular country. A semi-log regression

technique was adopted to account for skewness in time-series data and determine the responsiveness of the explanatory

variable of poverty. We also discover that this relationship is also dependent on the government’s targeting strategy. We

developed a direct relationship between the outcome variable (poverty) and the explanatory variable (epidemic,

microfinance, and macroeconomics) using this methodology. Our results explain that microfinance is significantly

associated with poverty as negative and positive.

We found a significant negative relationship between the increase in microfinance borrowers and poverty. It is likely to

reduce poverty if the government encourages microfinance institutions to increase the number of borrowers. On the other
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hand, when the amount of money that MFIs lend out increases, it appears that they will have a positive impact on poverty.

It may be possible that insignificant loans (poverty estimate for rural areas and poverty of USD 5.5) will trap the poor in a

debt trap. In the context of this research, we can conclude that microfinance is a valuable tool for poverty reduction. Still, it

cannot be presumed to be an adequate alternative in and of itself. Governments must also implement various social

policies during increasing microfinance services, such as skill development, small industries, and healthcare expansion,

which are critical in alleviating poverty.

Based on the results presented in the above paragraphs, it can be concluded that poverty in Pakistan is influenced by

various factors, including excluded variables, exogenous variables, and microeconomic factors. The COVID-19 epidemic

has had a negative impact on poverty, causing an increase in poverty rates over time. However, expanding the reach of

microfinance institutions and increasing health expenditure, literacy, and per capita GDP can significantly reduce poverty

rates.

Microfinance institutions play a significant role in poverty reduction, as evidenced by the negative and statistically

significant relationship found between the number of microfinance borrowers and all four poverty measures. Expanding

the reach of microfinance institutions can assist more people in moving out of poverty. Moreover, the gross loan portfolio

of microfinance institutions has a statistically significant negative impact on Poverty of CBN and urban poverty.

Other microeconomic factors such as health expenditure, literacy, and per capita GDP also have a significant negative

impact on poverty rates and the result validates that poverty is critically associated with these factors. Increasing health

expenditure and literacy can significantly reduce poverty rates in both rural and urban areas. Similarly, an annual increase

in per capita GDP can also lead to a reduction in poverty rates in Pakistan. However, the population and unemployment

have a positive impact on poverty rates. An increase in population has the most significant impact on poverty, while

unemployment has a relatively minor impact on poverty rates. Moreover, the impact of inflation on poverty rates is

insignificant.

Therefore, based on the above conclusion, it is recommended that the government should take measures to increase the

reach of microfinance institutions, increase health expenditure and literacy, and focus on increasing per capita GDP to

reduce poverty rates in Pakistan. Additionally, measures should be taken to control population growth and unemployment

rates to prevent a rise in poverty rates in the long run. By taking these measures, the government can make significant

progress in reducing poverty rates and improving the standard of living for the people of Pakistan. Moreover, we

recommended that increasing the literacy rate in rural areas and controlling population growth is the best solution to

overcome poverty. However, this paper has some limitations that will have to be given more attention for further research.

For example, countries such as Pakistan could not collect samples due to a lack of data on poverty. Additionally,

information on microfinance was lacking. The main challenge in future research extensions will be to ensure that the

various data sources are compatible.

Appendices
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