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Abstract

Youth unemployment in Nepal is a significant and persistent challenge,
posing serious threats to the country’s economic development and
social stability. This study investigates the causes, impacts, and
potential solutions to youth unemployment, specifically focusing on
Kathmandu Valley. Employing qualitative methods such as interviews,
focus groups, and document analysis, the research captures
perspectives from unemployed youth, employers, educators,
policymakers, and NGO representatives. The findings reveal a stark
disconnect between the education system and labor market needs,
exacerbated by outdated curricula and inadequate vocational training.
Economic stagnation, societal biases favoring white-collar jobs, and
insufficient support for entrepreneurship further compound the issue.
The consequences of youth unemployment are extensive, ranging from
lost productivity and skills erosion to financial dependency and mental
health challenges among young people. The study emphasizes the
urgent need for education reform, the expansion of vocational training,
and the creation of policies that foster entrepreneurship and align
workforce skills with market demands. By addressing these systemic
barriers, Nepal can harness its youthful population as a transformative
force for sustainable economic growth and social progress.

Keywords: Youth unemployment, Nepal, Education reform,
Vocational training, Entrepreneurship

Introduction

Background and Context

Youth unemployment is a multifaceted issue that intersects with various economic, social, and political dimensions,
significantly impacting sustainable development. As reported by the United Nations in 2022, approximately 23.5% of
young people worldwide—equivalent to 289 million individuals—were not engaged in education, employment, or
training (NEET). Although this marks a slight improvement from the 2020 peak, the figure is still higher than pre-
pandemic levels and surpasses the 2015 baseline of 22.2%. The issue was particularly concerning in Least Developed
Countries (LDCs), where informal employment reached 89.7% in 2022, showing no progress since 2015. The
International Labour Organization (ILO, 2022) emphasizes that youth unemployment is a critical global challenge,
particularly in developing countries where economic opportunities are often scarce, and young people face significant
barriers in transitioning from education to employment. The global youth unemployment rate consistently surpasses
that of adults, reflecting systemic issues such as skills mismatches, economic instability, and limited job creation,
which disproportionately affect young people (ILO, 2022).

In Nepal, a country with a predominantly young population and an agrarian economy, youth unemployment is a
pressing concern. The labour market in Nepal is characterized by high levels of informality, limited industrial
diversification, and a significant mismatch between the skills imparted by the education system and those demanded
by employers (Central Bureau of Statistics, 2023).
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Addressing youth unemployment in Nepal is not merely an economic necessity; it is also critical for ensuring social
stability and the country's overall development trajectory. High levels of youth unemployment can exacerbate
poverty, fuel social unrest, and result in a substantial loss of economic productivity. The long-term effects of youth
unemployment often referred to as the "scarring effect," can have enduring impacts on an individual's career
prospects, lifetime earnings, and social mobility (ILO, 2020). Scarring refers to the phenomenon where prolonged
periods of unemployment during youth lead to long-term disadvantages in the labour market, such as lower wages,
reduced employability, and diminished career progression opportunities (Bell & Blanchflower, 2011).

Problem Statement

Despite the critical importance of addressing youth unemployment, the specific socio-economic impacts in Nepal
remain underexplored, particularly in the context of the post-pandemic economic recovery. The youth unemployment
rate in Nepal was estimated at 20.36% in 2023, significantly higher than the national average of 12.6%, highlighting
deep-rooted structural challenges in the country's labour market (Central Bureau of Statistics, 2023). These
challenges are compounded by inadequate education and skills development, limited access to finance, and the
predominance of informal employment, which collectively hinder the ability of young people to secure stable and
meaningful employment (Karki & Singh, 2020; Adhikari, 2021).

Research Objectives and Questions

This study seeks to critically examine how youth unemployment influences broader economic outcomes in Nepal,
including GDP growth, poverty reduction, and social stability. The key research questions guiding this study are:

Q1. What are the primary factors contributing to youth unemployment in Nepal?

Q2. How does youth unemployment impact Nepal’s economic growth and social stability?

Q3. What policy measures can effectively reduce youth unemployment and promote economic development in Nepal?

Significance and Theoretical Foundations of the Study

Addressing youth unemployment in Nepal is essential not only for economic growth but also for social stability and
long-term development. High youth unemployment threatens to perpetuate cycles of poverty, reduce social mobility,
and increase the potential for social unrest. Given the significant gap in the literature regarding the nuanced
relationship between youth unemployment and economic development in Nepal, this study aims to provide crucial
insights that can inform more effective policy interventions (Gurung & Sharma, 2021; Thapa, 2022).

The theoretical foundation of this study is grounded in human capital theory, which posits that the skills, knowledge,
and abilities of individuals are critical drivers of economic growth (Becker, 1964). Human capital theory suggests
that investments in education and skill development enhance labour productivity, thereby contributing to economic
growth (Schultz, 1961). In the context of Nepal, the high rate of youth unemployment represents a significant
underutilization of human capital. Sharma and Pant (2020) argue that when young people are unable to find
employment that matches their skills, it results in a loss of potential productivity and innovation, which are essential
for driving economic growth.

Furthermore, the scarring effect of youth unemployment exacerbates these challenges by creating long-term
disadvantages for young workers. Studies have shown that prolonged unemployment during youth leads to lower
lifetime earnings, reduced employability, and hindered career advancement, which in turn can perpetuate cycles of
poverty and social inequality (Bell & Blanchflower, 2011). This study applies human capital theory and the concept
of scarring to explore the socio-economic dynamics of youth unemployment in Nepal, offering new perspectives on
how these factors influence the country’s economic trajectory (Poudel & Gurung, 2021).

Scope of the study

This study focuses on the youth unemployment issue in Nepal, particularly in the context of post-pandemic economic
recovery. The study analyses the relationship between youth unemployment and economic indicators such as GDP
growth, poverty levels, and social stability. The study does not extend to other demographic groups or regions outside
Nepal, ensuring a concentrated analysis of the specific challenges faced by the country's youth.

Literature Review

The literature review aims to critically evaluate the existing research on youth unemployment and its impact on
economic development, both globally and in the context of Nepal. This review synthesizes key themes and trends in
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the literature, identifies significant gaps, and establishes the theoretical framework that underpins the research. The
review begins by discussing global trends in youth unemployment, highlighting the economic implications of high
youth unemployment rates, particularly in developing countries. It then focuses on Nepal, examining the specific
causes, impacts, and socio-economic factors contributing to youth unemployment. The review further explores the
relationship between youth unemployment and broader economic indicators such as GDP growth, poverty levels, and
social stability in Nepal. Lastly, it identifies gaps in the existing literature, particularly concerning the post-pandemic
context, and outlines how this study aims to address these gaps, thereby contributing to the academic discourse.

Global Perspectives on Youth Unemployment

Youth unemployment is a global challenge with profound implications for economic growth and social stability.
According to the International Labour Organization (ILO, 2022), youth unemployment rates consistently surpass
those of adults, reflecting systemic barriers such as skills mismatches, economic volatility, and insufficient job
creation in many regions. The economic implications of youth unemployment are significant, as it leads to reduced
consumer spending, lower tax revenues, and increased welfare costs (World Bank, 2021). In developing countries,
the situation is exacerbated by limited industrial diversification and weak labour market institutions, which contribute
to a persistent cycle of poverty and economic underdevelopment (ILO, 2020). The long-term effects, often referred to
as "scarring," result in lower lifetime earnings and decreased economic mobility for the affected individuals (ILO,
2020).

Youth Unemployment in Nepal

In Nepal, youth unemployment is a pressing issue that reflects broader structural challenges within the economy. The
youth unemployment rate in Nepal, recorded at 20.36% in 2023, is significantly higher than the national average of
12.6%, indicating substantial difficulties for young people entering the labour market (Central Bureau of Statistics,
2023). The causes of youth unemployment in Nepal are multifaceted, including a mismatch between the skills
provided by the education system and the demands of the labour market. Research by Karki and Singh (2020)
demonstrates that many young graduates in Nepal are inadequately prepared for the job market, leading to high levels
of underemployment and joblessness. Additionally, the high degree of informality in the labour market, where
approximately 92% of employed youth are engaged, exacerbates the problem by offering low wages, job insecurity,
and limited opportunities for career advancement (Adhikari, 2021).

Figure 1: Comparing Youth Unemployment rates (15-24) of Nepal [ILO, 2024]

The COVID-19 pandemic has further aggravated the challenges faced by Nepal's youth. According to Gurung and
Sharma (2021), the pandemic caused widespread job losses in sectors such as tourism, hospitality, and retail, which
are major employers of young people. The study highlights that these job losses have deepened the vulnerabilities of
young workers, many of whom were already in precarious employment before the pandemic. Moreover, the
pandemic has underscored the fragility of youth employment in Nepal, where economic shocks can lead to significant
increases in unemployment and underemployment.
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Legal Provisions pertaining to Youth unemployment in Nepal

Nepal has implemented various labour and employment policies aimed at addressing the rights and welfare of
workers, particularly in the context of rising youth unemployment. These policies include the Labour Act (2074),
Foreign Employment Policy (2068), National Employment Policy (2071), and Social Security regulations, among
others. Each policy plays a critical role in shaping the employment landscape and addressing the challenges faced by
the youth in the labour market.

Constitution of Nepal (2072)

The Constitution of Nepal provides strong protections for young workers through several key provisions. Under
Fundamental Rights, Article 18(4) ensures no gender discrimination in terms of remuneration and social security for
equal work, guaranteeing that young men and women receive equal treatment in the workplace. Additionally, Article
34(2) grants all workers, including youth, the right to fair wages, benefits, and social security, thereby securing their
economic and social well-being. Article 43(1) further extends social security rights to vulnerable groups, such as the
poor, disabled, and those from disadvantaged social groups, which includes young workers needing additional
support.

In the Directive Principles and Policies of the State, Article 51(2) emphasizes the state's commitment to providing
social security for all workers based on the concept of decent work, ensuring that young workers are afforded their
basic rights. Furthermore, Annexure 9 highlights social security and poverty alleviation as shared responsibilities of
the federal, provincial, and local governments, reinforcing a coordinated effort to provide protection and support
programs for young workers across all levels of governance. These provisions collectively ensure fair treatment,
equal opportunities, and social security for young workers in Nepal.

Labour Act (2074)

The Labour Act, 2074 specifically targets youth employment by defining youth as individuals aged 15 to 24 (Section
2) and guaranteeing their rights to fair wages and safe working conditions (Section 3). The Act mandates social
security benefits for all workers (Section 5) and includes provisions for skill development and the establishment of
youth employment promotion centers (Section 14). These measures aim to create secure and appealing job
environments for young workers while addressing the need for relevant skills in the labour market.

Social Security Act (2074)

The Social Security Act enhances job security for young workers by outlining various benefits such as health
insurance and pensions (Section 6). It mandates employer registration with the Social Security Fund (SSF) to promote
formal employment (Section 2.2) and extends coverage to informal sector workers (Section 5). By targeting
vulnerable groups, this Act plays a crucial role in providing necessary protections and opportunities for youth in the
labour market.

National Employment Policy (2068)

The National Employment Policy prioritizes youth employment by promoting domestic job creation and coordinating
with various agencies (Section 14.1). It includes provisions for action plans to boost youth employment (Section 14.2)
and supports women entrepreneurship (Section 14.3). Additionally, it emphasizes training programs for youth with
limited education (Section 14.6), thereby fostering skill development and enhancing access to job opportunities,
particularly for marginalized groups.

Labour and Employment Policy (2062)

The Labour and Employment Policy 2062 addresses key challenges faced by youth in Nepal, particularly
unemployment and skills mismatches. It encourages youth participation in micro-credit programs (3.1.10) to facilitate
self-employment and emphasizes quality vocational training (Objective 3.4). The policy also provides targeted
support for educated unemployed youth and dropouts (3.4.6) and prioritizes marginalized groups (3.4.13). This
comprehensive approach aims to empower young individuals and promote entrepreneurial initiatives.

Foreign Employment Policy (2068)

While the Foreign Employment Policy 2068 establishes frameworks for safeguarding youth seeking employment
abroad, it falls short in addressing the underlying issues of domestic employment. It emphasizes skill-based training
and collaboration with technical institutions (Sections 9.2 and 9.4) but lacks a robust focus on creating local job
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opportunities. Encouraging remittance reinvestment into local sectors (Section 9.7) is beneficial, yet a stronger
emphasis on fostering domestic industries and entrepreneurship is needed to reduce reliance on foreign employment.

Table 1: Legal Provisions for youth employment in Nepal
Policy/Act Key Provisions Focus Areas

Nepal Constitution
(2072)

Article 18(4): No gender discrimination in
remuneration and social security.
Article 34(2): Right to fair wages, benefits, and
social security for all workers.
Article 43(1): Social security for vulnerable
groups, including young workers.
Article 51(2): Commitment to social security
based on decent work.

Fair treatment, equal opportunities, and social
security for young workers.

Labour Act (2074)

Section 2: Defines youth (15-24 years).
Section 3: Guarantees fair wages, safe
conditions, and protection from exploitation.
Section 5: Social security benefits for all
workers.
Section 14: Various provisions for skill
development, youth employment promotion
centers, and entrepreneurship.

Youth employment, skill development, social
protection, and promoting entrepreneurship.

Social Security Act
(2074)

Section 6: Outlines benefits like health
insurance and pensions.
Section 2.2: Employers must register employees
with the Social Security Fund (SSF).
Section 5: Extends coverage to informal sector
workers.

Job security, formal employment, support for
skill development, and targeting vulnerable
groups.

National
Employment Policy
(2068)

Section 14.1: Encourages domestic employment
coordination.
Section 14.2: Action plan for youth
employment.
Section 14.3: Promotes women
entrepreneurship.
Section 14.6: Training programs for low-
educated youth.

Domestic employment, entrepreneurship, skill
development, and supporting vulnerable
groups.

Labour and
Employment Policy
(2062)

3.1.10: Encourages youth participation in micro-
credit programs.
Objective 3.4: Emphasizes quality vocational
training.
3.4.6: Targets support for educated unemployed
youth and dropouts.
3.4.13: Focus on marginalized youth.

Financial resources for self-employment, skill
alignment with market needs, and support for
marginalized groups.

Foreign
Employment Policy
(2068)

 Emphasizes skill-based training for youth.
 Focuses on collaboration with technical

institutions (CTEVT).
 Highlights need for improved access to skill

training for marginalized groups.
 Encourages reinvestment of remittances into

local sectors.

Foreign employment safeguards, skill
development, but lacks focus on domestic
employment opportunities.

Theoretical Foundation

The theoretical foundation of this study is grounded in human capital theory, which posits that the skills, knowledge,
and abilities of individuals are critical drivers of economic growth (Becker, 1964). In Nepal, the high rate of youth
unemployment represents a significant underutilization of human capital, with far-reaching implications for the
country's economic development. Sharma and Pant (2020) argue that the inability of young people to find
employment that matches their skills results in a loss of potential productivity and innovation, which are essential for
driving economic growth. Human capital theory suggests that investments in education and training are crucial for
improving labour market outcomes. However, in Nepal, the disconnect between educational outcomes and labour
market needs has led to a situation where many young people, despite being educated, remain unemployed or
underemployed (Dhakal, 2021). This study applies human capital theory to explore the dynamics of youth
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unemployment in Nepal, focusing on how these challenges impact economic development and identifying strategies
to enhance the employability of young people.

Gap of the Study

Despite the extensive research on youth unemployment globally, specific studies focusing on the socio-economic
impacts of youth unemployment in Nepal are limited. Existing literature often emphasizes the macroeconomic
aspects of unemployment, with insufficient attention given to the microeconomic effects on youth and the long-term
consequences for economic development (Gurung & Sharma, 2021). Additionally, there is a lack of research on the
impact of recent policy and legal framework impact on youth unemployment in Nepal (Adhikari, 2021). Furthermore,
while several studies have examined the relationship between education and employment in Nepal, there is a need for
more comprehensive research that integrates these findings with broader economic trends. Dhungana (2018)
highlights the insufficient exploration of how the skills mismatch affects long-term economic outcomes, particularly
in the context of Nepal’s evolving economic landscape. This study seeks to address these gaps by providing a detailed
analysis of the current state of youth unemployment in Nepal, its impacts on economic development, and the
effectiveness of existing policy responses. By integrating empirical data with theoretical insights, this research aims
to contribute to the development of more effective strategies for reducing youth unemployment and fostering
sustainable economic growth in Nepal.

Research Methodology

The study involved 100 participants from the Kathmandu Valley, selected through purposive sampling to ensure a
diverse representation across various demographics and sectors (Merriam & Tisdell, 2016). The Kathmandu Valley
was selected as the research site because it serves as the economic and political hub of Nepal. This area attracts youth
from across the country who are seeking better educational and employment opportunities, making it an ideal context
for examining the multifaceted issue of youth unemployment (Thapa & Mainali, 2020). The valley’s diverse
population, encompassing different ethnicities, educational backgrounds, and socio-economic statuses, offered a
broad spectrum of perspectives essential for a comprehensive understanding of the issue. Furthermore, given that
many employment and education policies are first implemented in the Kathmandu Valley, this location provided a
strategic vantage point to study the practical implications of these policies on youth employment (Gautam, 2021).

Data Collection

The participant pool consisted of 40 unemployed youth, 20 employers and industry experts, 15 educators and
academic administrators, 15 government officials and policymakers, and 10 NGO representatives and social activists.
This diverse group was chosen to capture a wide range of perspectives on the causes, challenges, and potential
solutions to youth unemployment (Silverman, 2020). The unemployed youth, aged 18 to 30, provided firsthand
accounts of the barriers they faced in securing employment. Employers and industry experts contributed insights into
the demand side of the labour market, particularly the skills gap and hiring practices. Educators and academic
administrators shared their perspectives on the alignment between education and employment, often highlighting the
educational mismatch that leads to unemployment (Brown & Hesketh, 2004). Policymakers provided crucial insights
into the effectiveness of current policies and potential reforms, while NGO representatives and social activists shared
practical knowledge of the socio-economic challenges faced by youth and the effectiveness of interventions aimed at
reducing unemployment (Karki & Poudel, 2019).

Data collection methods included semi-structured interviews, focus groups, and document analysis. Semi-structured
interviews were conducted with individuals from each participant group, allowing for detailed exploration of their
experiences, views, and suggestions regarding youth unemployment (Kvale & Brinkmann, 2009). Focus groups,
consisting of 6-8 participants each, facilitated rich discussions on key themes such as job market challenges, the role
of education, and potential solutions like skill development and entrepreneurship. Document analysis of relevant
government policies, educational curricula, and NGO reports provided additional context and helped identify gaps in
current practices (Bowen, 2009).

Data Analysis Methods

Thematic analysis was employed to analyze the qualitative data, with the coding process identifying recurring themes
such as "economic barriers," "educational mismatch," and "entrepreneurship opportunities" (Braun & Clarke, 2006).
This method facilitated the construction of a comprehensive narrative that integrated the diverse perspectives of the
participant groups, providing a holistic understanding of the issue.
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Ethical considerations were paramount throughout the study. Participants were fully informed about the research's
purpose, their role, and their rights, including the right to withdraw at any time. Written consent was obtained, and
confidentiality was maintained by anonymizing personal information and using pseudonyms (Cohen, Manion, &
Morrison, 2018). The research was conducted with strict neutrality to ensure unbiased results.

Although the study focused on the Kathmandu Valley, which may limit the generalizability of the findings to other
regions of Nepal, it provided valuable insights into the factors contributing to youth unemployment and its impact on
economic development. The qualitative approach and diverse participant pool ensured a rich and nuanced
understanding of the issue, making the findings relevant for informing policy and practice in addressing youth
unemployment in Nepal (Miles, Huberman, & Saldaña, 2014).

Findings

Causes of Youth Unemployment in Nepal

The qualitative research conducted in December 2023 provided critical insights into the multifaceted causes of youth
unemployment in Nepal, with a focus on the Kathmandu Valley. The findings are organized into four main
categories: economic factors, educational mismatch, social and cultural factors, and policy and institutional factors.
Each category reveals unique challenges that contribute to the persistent issue of youth unemployment, requiring
targeted and multifaceted interventions.

Economic Factors

Limited Job Creation: The research identified a significant limitation in job creation within key economic sectors
such as manufacturing, agriculture, and services. Employers and industry experts emphasized that these sectors have
not expanded at a pace sufficient to accommodate the increasing number of young job seekers. Despite being well-
qualified, many young people find themselves unable to secure employment due to the stagnant growth of these
industries. The underlying reasons include a lack of industrial growth and insufficient investment in sectors that
traditionally absorb large numbers of workers, particularly young people. The absence of a robust industrial base has
also hindered the diversification of job opportunities, exacerbating unemployment among the youth.

Economic Slowdown: The study also highlighted the impact of economic slowdowns, driven by both internal and
external factors, on job creation. Government officials and policymakers pointed out that periods of low GDP growth,
often resulting from political instability within the country and unfavourable global economic conditions, have led to
reduced business investments. This downturn has had a particularly adverse effect on small and medium-sized
enterprises (SMEs), which are typically significant employers of young workers. The reduced investment and
subsequent decline in SME growth have further compounded the unemployment crisis, as these enterprises struggle
to maintain or increase their workforce.

Educational Mismatch

Skills Gap: A critical finding of the research was the mismatch between the skills provided by educational
institutions and those demanded by the labour market. Both educators and employers acknowledged that the current
education system in Nepal heavily emphasizes theoretical knowledge while often neglecting the practical skills
required in industries such as information technology, engineering, and healthcare. As a result, many graduates enter
the job market underprepared, leading to high unemployment rates even among those with advanced degrees. The
lack of practical training and industry-relevant skills creates a significant barrier to employment, leaving many young
people unable to meet the specific needs of employers.

Outdated Curriculum: The research also revealed that the curricula in many educational institutions are outdated
and not aligned with the current demands of the industry. Educators admitted that the content being taught often fails
to keep pace with rapid technological advancements and the evolving needs of the job market. This misalignment
between education and industry requirements results in graduates lacking the up-to-date skills and knowledge that
employers seek, further contributing to the problem of youth unemployment. The outdated curricula also mean that
students are not exposed to the latest trends and technologies, leaving them at a disadvantage when competing for
jobs in a globalized market.

Social and Cultural Factors

Preference for White-Collar Jobs: The research underscored a strong societal preference for white-collar jobs,
which significantly contributes to youth unemployment. Discussions with unemployed youth revealed a cultural
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stigma associated with blue-collar work, which is often viewed as less prestigious. This societal attitude discourages
young people from pursuing opportunities in sectors like agriculture, manufacturing, and vocational trades, where
there is a demand for workers. As a result, many young people remain unemployed while job vacancies in these
sectors go unfilled. The preference for white-collar jobs is also fuelled by societal expectations and family pressures,
which steer young people away from vocational training and into academic paths that may not lead to immediate
employment.

Gender Disparities: The research found that gender disparities have a substantial impact on youth employment,
particularly for young women. Traditional gender roles and societal expectations often limit the career choices
available to women, steering them towards saturated sectors such as teaching, nursing, and clerical work. These
sectors, while traditionally female-dominated, are also among the most competitive and offer fewer opportunities for
career advancement. Additionally, biases in hiring practices and a lack of supportive workplace policies further
hinder young women’s access to employment. As a result, female youth in Nepal face higher unemployment rates
compared to their male counterparts, with many women unable to break into non-traditional sectors due to societal
and institutional barriers.

Policy and Institutional Factors

Weak Labour Market Policies: The effectiveness of current labour market policies was a significant concern
identified in the study. Policymakers admitted that many of the policies aimed at reducing youth unemployment are
either inadequately implemented or lack a specific focus on the youth demographic. There are few incentives for
companies to hire young workers, and existing policies often do not address the unique challenges faced by the youth
labour market. This has led to a limited impact in reducing unemployment rates among young people. Furthermore,
the lack of targeted interventions means that many young people remain unemployed or underemployed, with little
hope of finding sustainable employment in the near future.

Lack of Support for Startups: The research also highlighted the lack of institutional support for young
entrepreneurs in Nepal. Participants, particularly aspiring entrepreneurs and NGO representatives, pointed out that
young people face numerous challenges in accessing finance, mentorship, and market opportunities. The financial
system's risk-averse nature, combined with the absence of robust business incubation programs and the presence of
bureaucratic obstacles, discourages entrepreneurship as a viable career path for youth. Without adequate support,
many young people are unable to turn their entrepreneurial ideas into successful businesses, contributing to the
overall unemployment problem. The lack of support for startups also means that potential job creators are left without
the necessary resources to thrive, further limiting employment opportunities for the youth.

The findings of this research illustrate that youth unemployment in Nepal is driven by a complex interplay of
economic, educational, social, cultural, and institutional factors. Addressing this issue requires targeted interventions
across these areas, including expanding job creation in key sectors, aligning educational curricula with market needs,
challenging societal norms, and developing more effective labour market policies and support systems for young
entrepreneurs. A holistic approach that considers the interconnected nature of these factors is essential for creating
sustainable employment opportunities for Nepal’s youth.

Impact of Youth Unemployment on Economic Development in Nepal

The qualitative research conducted in December 2023 provided critical insights into the multifaceted impact of youth
unemployment on economic development in Nepal, with a focus on the Kathmandu Valley. The findings are
categorized into three main areas: economic costs, social costs, and long-term economic implications. These areas
highlight the interconnected and far-reaching consequences of youth unemployment, underscoring the need for
comprehensive strategies to address this challenge.

Economic Costs

Lost Productivity: The research identified lost productivity as one of the most immediate and measurable economic
costs of youth unemployment. A significant portion of Nepal's youth, representing the most dynamic segment of the
labour force, remains underutilized. Employers and policymakers highlighted that this underutilization results in a
substantial loss of potential economic output, as these young people are not contributing to the productive activities
that drive economic growth. The lack of engagement in the workforce by a large segment of the population directly
reduces the country's Gross Domestic Product (GDP). This loss is particularly detrimental in key sectors such as
manufacturing, agriculture, and services, which are critical for the country’s overall economic development. The
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economic output that could be generated by a fully employed youth population remains untapped, representing a
significant opportunity cost for the nation.

Increased Dependency: Youth unemployment also leads to increased financial dependency on families and
government support systems. The research revealed that many unemployed youths, particularly those who have
migrated from rural areas to urban centers like the Kathmandu Valley in search of better opportunities, rely heavily
on their families for financial support. This dependency reduces household savings and disposable income, which in
turn dampens overall economic consumption. The ripple effect is a slowdown in consumer spending, which is a key
driver of economic growth. Moreover, the government’s fiscal resources, which could be invested in infrastructure,
education, or other development projects, are instead diverted to unemployment benefits and social welfare programs.
This reallocation of resources strains the economy and limits the government's ability to invest in initiatives that
could spur economic development and create new job opportunities.

Social Costs

Rising Crime Rates: The study found a troubling correlation between youth unemployment and rising crime rates.
Prolonged unemployment often leads to frustration, disillusionment, and a sense of hopelessness among young
people. Policymakers and representatives from non-governmental organizations (NGOs) noted that these negative
emotions can push some unemployed youth towards criminal activities as a means of economic survival. This shift
not only destabilizes communities but also imposes significant costs on law enforcement and the criminal justice
system. The societal impact of increased crime rates includes a pervasive sense of insecurity, which can deter both
domestic and foreign investment. Investors are often reluctant to commit resources to areas with high crime rates,
further hindering economic development. The cycle of unemployment leading to crime, which in turn discourages
investment, creates a reinforcing loop that exacerbates economic challenges.

Mental Health Issues: Another critical social cost identified is the impact of youth unemployment on mental health.
The research highlighted that many unemployed youths experience high levels of stress, anxiety, and depression due
to their inability to find stable employment. These mental health issues not only affect the individual’s well-being but
also have broader societal implications. The decline in mental health can reduce overall productivity, as individuals
struggling with psychological issues are less likely to engage effectively in job search activities or, if employed,
perform optimally in the workplace. The psychological impact of prolonged unemployment often diminishes
motivation and confidence, creating a vicious cycle where affected individuals find it increasingly difficult to re-enter
the job market. This deterioration in mental health can also lead to increased healthcare costs and reduced societal
cohesion, further straining the economy.

Long-Term Economic Implications

Skills Erosion: The research revealed that prolonged unemployment among youth leads to significant skills erosion,
which has serious long-term economic implications. Employers and industry experts pointed out that when young
people remain unemployed for extended periods, they are likely to lose the skills and knowledge they acquired during
their education or previous employment. This skills erosion not only diminishes the individual's employability over
time but also reduces the overall skill level of the workforce, which is critical for driving innovation and productivity
growth. In a rapidly changing global economy, where technological advancements and new industries require
continuous skill development, the erosion of skills among the youth population poses a serious threat to Nepal’s
ability to compete internationally. The reduction in the availability of a skilled workforce limits the country’s
capacity to attract high-quality investments and hampers the potential for economic diversification and growth.

Delayed Economic Independence: Youth unemployment was also found to significantly delay economic
independence among young people, which has broader implications for economic growth. Unemployed youth
reported facing difficulties in achieving financial independence, which in turn delays major life decisions such as
marriage, homeownership, and investment in further education or entrepreneurship. These delays slow down the
broader economic cycle, as young people who are not financially independent are less likely to contribute to key
economic activities such as consumer spending and homeownership. These economic activities are crucial for driving
demand in various sectors, including construction, real estate, and retail. Moreover, policymakers noted that the
delayed economic independence of the youth population affects the country’s demographic dividend—the potential
economic benefits arising from a large working-age population—by preventing this age group from fully
participating in and contributing to economic development. This delay not only slows down current economic growth
but also has long-term implications for the country’s economic trajectory.
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Role of Education in Addressing Youth Unemployment in Nepal

The qualitative research conducted in December 2023 provides crucial insights into the role of education in
addressing youth unemployment in Nepal, particularly within the Kathmandu Valley. The findings reveal that while
education is a critical factor in improving employability and reducing unemployment, there are significant gaps and
challenges within the current educational system that need to be addressed. These challenges are categorized into
three key areas: curriculum alignment with market needs, the importance of vocational training, and the role of
STEM education and soft skills development.

Curriculum Alignment with Market Needs

Mismatch between Education and Employment: One of the primary findings of the research is the significant
misalignment between the education system and the needs of the job market. Both educators and employers
expressed concern that the curricula in many educational institutions are outdated and fail to equip students with the
practical skills required in today’s workforce. Employers, particularly in sectors such as technology, engineering, and
healthcare, reported that graduates often lack the hands-on experience and industry-specific knowledge necessary for
immediate employment. This disconnects between education and employment has resulted in high unemployment
rates among youth, as many find themselves underqualified for available jobs despite holding formal degrees.

Need for Curriculum Reform: The research participants, particularly those from the educational sector, strongly
advocated for urgent curriculum reform to bridge the gap between education and employment. There was a consensus
that curricula need to be updated to include more practical, hands-on training alongside traditional theoretical
instruction. This would involve not only modernizing the content to keep pace with technological advancements but
also ensuring that the skills being taught are directly relevant to the demands of the job market.

Importance of Vocational Training

Lack of Vocational Education Opportunities: The study highlighted a severe lack of vocational education and
training (VET) opportunities in Nepal, particularly in urban areas like the Kathmandu Valley. The current educational
system is heavily skewed towards academic, theory-based education, with insufficient emphasis on vocational skills.
This imbalance leaves many young people without the specific skills needed for technical and trade jobs, which are
often more accessible and in demand than white-collar positions.

Potential of Vocational Training: The research underscored the potential of vocational training as a key strategy for
addressing youth unemployment. Employers and policymakers agreed that expanding vocational education could
play a critical role in bridging the skills gap and reducing unemployment. Vocational training programs can provide
young people with the practical skills required for various trades and technical jobs, which are often less saturated
than academic fields.

Role of STEM Education and Soft Skills Development

Promotion of STEM Education: The research findings indicate that STEM (Science, Technology, Engineering, and
Mathematics) education is underemphasized in Nepal’s current educational framework. Despite the growing
importance of STEM-related industries in the global economy, there is a lack of focus on these subjects within
Nepalese schools and universities.

Importance of Soft Skills: In addition to technical skills, the research highlighted the critical role of soft skills in
improving employability. Both employers and educators pointed out that many young job seekers lack essential soft
skills such as critical thinking, communication, teamwork, and leadership. These skills are increasingly valued in the
modern workplace, where collaboration, adaptability, and problem-solving are key to success.

Overall Findings and Participants’ Suggestions

Key findings from the qualitative study indicate that economic constraints, such as limited job creation and economic
slowdowns, significantly hinder employment opportunities for young people. The educational system's misalignment
with market needs, characterized by outdated curricula and a lack of vocational training, exacerbates the skills gap,
leaving graduates unprepared for available jobs. Social and cultural factors, including a preference for white-collar
jobs and gender disparities, further complicate the employment landscape. Additionally, ineffective labour market
policies and insufficient institutional support for young entrepreneurs contribute to the crisis. The repercussions of
youth unemployment extend beyond individual hardships, impacting economic development through lost
productivity, increased dependency, rising crime rates, and long-term implications like skills erosion and delayed
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economic independence. Addressing these multifaceted challenges requires following actions as per participants’
suggestions.

Youth Demand for Vocational Training: Many unemployed youths expressed a desire for more vocational training
options that would equip them with marketable skills. They acknowledged that while academic education is
important, vocational training offers a more direct path to employment, especially in technical fields where practical
skills are crucial.

Promoting Entrepreneurship: Vocational training not only prepares youth for employment but also fosters
entrepreneurship by equipping them with the practical knowledge needed to start and manage their own businesses.
This dual benefit—enhancing employability and promoting self-employment—could contribute significantly to job
creation and economic development in Nepal.

Global and Local Relevance: Participants noted that enhancing the focus on STEM education could provide young
people with the skills needed to succeed in industries that are driving economic growth both globally and locally.
STEM fields are particularly important in addressing the technological and industrial challenges facing Nepal, and a
stronger emphasis on these subjects could help reduce youth unemployment by preparing graduates for high-demand
jobs in these areas.

Early Exposure and Specialized Programs: The research suggested that early exposure to STEM subjects, starting
at the primary education level, is crucial for fostering interest and competence in these fields. Additionally,
developing specialized programs at the secondary and tertiary levels that encourage more students to pursue careers
in STEM would be beneficial in creating a workforce equipped for the challenges of the 21st century.

Integration into Curriculum: The findings suggest that integrating soft skills development into the educational
curriculum, alongside technical and vocational training, would greatly enhance the readiness of graduates to enter the
workforce. Programs that emphasize these skills can help students develop the ability to work effectively in teams,
communicate clearly, and lead initiatives—all of which are crucial for career success in today’s job market.

Employer Expectations: Employers are looking for candidates who not only have the technical knowledge required
for a job but also the interpersonal and cognitive skills necessary to thrive in a collaborative environment. By
focusing on soft skills development, educational institutions can better prepare students to meet these expectations,
thereby improving their chances of securing employment.

Industry Involvement in Curriculum Development: One of the key suggestions was to involve industry
professionals in the curriculum development process. By incorporating insights from those actively engaged in the
workforce, educational programs can be tailored to meet current and future industry needs, thereby enhancing the
employability of graduates. This approach would ensure that students acquire the skills and knowledge necessary to
succeed in the competitive job market.

Impact on Unemployment: The mismatch between what is taught in schools and what is required in the job market
leads to a situation where young graduates are unable to meet the expectations of employers. This educational gap
forces many to remain unemployed or underemployed, further exacerbating the youth unemployment crisis in Nepal.

Discussion

The study explores the complex issue of youth unemployment and its impact on economic development, highlighting
several factors, including educational mismatches, economic barriers, and cultural dynamics. The findings from the
article present several points of convergence and divergence from the theoretical viewpoints that are systematically
discussed below:

Global and Local Trends in Youth Unemployment

Youth unemployment is a significant global issue with profound economic and social consequences. According to the
International Labour Organization (2022), youth unemployment rates consistently exceed adult unemployment rates,
leading to long-term challenges like reduced consumer spending, lower tax revenues, and increased welfare costs.
These problems are particularly severe in developing countries, where weak labour market institutions and limited
industrial diversification compound the issue (ILO, 2022). The findings from the study reflect these global trends but
focus on Nepal's specific situation. Nepal's youth unemployment rate stood at 20.36% in 2023, much higher than the
national average of 12.6%, underscoring the structural issues within the country's labour market (Central Bureau of
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Statistics, 2023). Additionally, the findings highlight how the COVID-19 pandemic worsened these challenges,
especially in industries like tourism and retail, which are key employers for young people (Gurung & Sharma, 2021).

Educational Mismatch and Curriculum Gaps

Both the literature and the findings emphasize the role of education in contributing to youth unemployment. The
literature points to a critical mismatch between the skills young people gain in school and those required by the job
market. Karki and Singh (2020) argue that Nepal's education system places too much focus on theoretical knowledge,
leading to high levels of underemployment and unemployment. The study's findings echo this, showing that many
graduates enter the job market without the practical skills needed in fields like IT, healthcare, and engineering.
Employers and educators interviewed in the research raised concerns about outdated curricula in schools and
universities (Adhikari, 2021). This mismatch between education and market needs leaves many young people
unemployed despite having formal qualifications, highlighting the need for urgent curriculum reform to close the
skills gap (Dhakal, 2021).

Socio-Economic and Cultural Barriers

The literature also addresses the socio-economic and cultural barriers that prevent young people from finding
employment, especially in developing countries like Nepal. Bell and Blanchflower (2011) discuss the "scarring
effect" that results from prolonged youth unemployment, where young people who can't find work face long-term
consequences like lower wages and reduced employability. The study's findings support this, showing that many
young Nepalese, particularly those who migrate to urban areas like Kathmandu, become financially dependent on
their families due to a lack of job opportunities (ILO, 2020). Cultural factors further complicate the situation. For
example, there is a strong societal preference for white-collar jobs, which discourages young people from pursuing
vocational trades, even though these fields often have more job opportunities (Adhikari, 2021).

Economic and Policy Implications

The literature also highlights the importance of labour laws and employment policies in addressing youth
unemployment. Nepal's labour laws, such as the Labour Act (2074) and the National Employment Policy (2068),
provide frameworks for skills development and job creation, but they have not effectively addressed the underlying
structural challenges in the labour market (Central Bureau of Statistics, 2023). The study's findings align with this,
revealing that current labour market policies have had limited impact, with issues like insufficient support for startups
and weak incentives for hiring young workers persisting (Sharma & Pant, 2020). Additionally, the lack of
institutional support for entrepreneurship discourages young people from starting their own businesses, perpetuating
high unemployment rates (Adhikari, 2021).

Conclusion and Future Implications

Youth unemployment in Nepal is a multifaceted issue deeply intertwined with global trends, educational
shortcomings, socio-economic barriers, and ineffective policy responses. The study highlights the critical mismatch
between the skills taught in educational institutions and the demands of the labour market, exacerbated by outdated
curricula and limited vocational training opportunities. Socio-cultural factors, such as a preference for white-collar
jobs, further aggravate the problem, while weak labour policies and inadequate institutional support for
entrepreneurship hinder potential solutions. As Nepal faces the additional challenges brought on by the COVID-19
pandemic, addressing youth unemployment requires a holistic approach that includes educational reforms, policy
improvements, and targeted support for young entrepreneurs. Bridging these gaps is essential for creating sustainable
employment opportunities and ensuring the country’s economic development.

Both the literature and the study's findings point to significant gaps in research on youth unemployment in Nepal.
While global studies provide ample data, there is limited research focusing on the specific economic impacts in
Nepal, particularly after the pandemic. The study emphasizes the need for more research into the effectiveness of
Nepal's policy interventions and their impact on youth employment, especially in the context of post-pandemic
recovery. Furthermore, there is a lack of comprehensive studies connecting the skills mismatch in education to
broader economic trends—a gap that this study seeks to fill by combining empirical data with theoretical insights.
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Abstract

This study attempts to explore the fiscal and financial dynamics of the
economic development in Nepal. Employing robust ordinary least squares
(OLS) with time series spanning from 1993 to 2022, this study examined
the long-run impact of various fiscal and financial variables on Nepal's
GDP. Before it, this study pretested cointegration between studied
variables and failed to find any evidence of such a long relationship.  Thus,
the findings of OLS indicated that value-added tax (VAT) and investment
significantly drive GDP growth, while income tax and remittances have no
significant impact on GDP in Nepal. The study thus suggests that
policymakers should focus on proper channelization of income tax and
remittance inflows with VAT and investment for the economic
development of Nepal.

Keywords: Taxation, Investment, Remittance, Nepalese economy, OLS

Introduction

The fiscal elements encompassing fiscal policies, such as taxation and government spending, along with financial
elements such as investment and remittances, have been pivotal in shaping the economic landscape of developing
nations (Keen & Mansour, 2018; Gajurel, et al., 2021; Pandey, et al. 2022; Adhikari, et al., 2023). These components
have collectively influenced the allocation of resources, the distribution of wealth, and the overall economic
productivity, which are essential for achieving sustainable growth. Taxation, particularly income tax and value-added
tax (VAT) have served as a primary source of revenue for the government, enabling public investment in
infrastructure, education, and social services (Keen & Mansour, 2018; Khadka, 2018; Keen & Mansour, 2018).
Income tax is considered a major source of government revenues that has played a vital role in financing public
services and infrastructure, which are essential for fostering economic development (Keen & Mansour, 2018). It has
served as a primary source of government revenue in Nepal, facilitating public expenditure on infrastructure,
education, health, and social welfare programs (Khadka, 2018). It is essential for funding public services and
infrastructure projects, thus creating a foundation for economic development (Shrestha, 2022). However, the
country's income tax system faces challenges including a narrow tax base, widespread tax evasion, and administrative
inefficiencies, which hinder optimal revenue collection and equitable wealth distribution (Adhikari, 2020).
Strengthening tax administration and broadening the tax base is essential to enhancing revenue mobilization and
fiscal stability. VAT is a more reliable revenue source in these economies due to its broad-based nature. It has helped
stabilize government revenues, even amid economic downturns, supporting sustained public investment and
consumption (Bird & Gendron, 2020). Despite its benefits, can be regressive, disproportionately affecting lower-
income households, and its implementation can be complicated by compliance issues in the informal sector (Ebrill et
al., 2001). The effectiveness of taxation in driving GDP growth in developing economies is often limited by
challenges such as a narrow tax base, tax evasion, and administrative inefficiencies (Fjeldstad & Heggstad, 2016).
Additionally, in economies like Nepal, VAT provides a relatively stable revenue stream but also faces issues related
to compliance and the regressive nature of consumption taxes, which disproportionately affect lower-income
households (Adhikari & Pant, 2020).
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The investment including domestic and foreign has another critical financial element that directly impacts capital
formation, productivity, and employment. It has been playing crucial roles in capital formation, job creation, and
productivity improvements, which are essential for sustained GDP growth. In developing economies, attracting and
sustaining investment is often challenging due to political instability, inadequate infrastructure, and regulatory
barriers (Asiedu, 2006). In Nepal domestic and foreign investments are crucial for fostering industrial growth,
enhancing productivity, and generating employment, thereby directly impacting GDP growth (Poudel & Bhattarai,
2019). Nepal, in particular, struggles with creating a conducive environment for investment, which hampers its ability
to achieve higher levels of economic growth (Poudel & Bhattarai, 2019).

Remittances, a significant financial inflow for many developing countries, have played a vital role in enhancing
household incomes, driving consumption, and supporting small-scale investments (Ratha, 2013). While remittances
contribute positively to GDP, overreliance on them can lead to economic vulnerabilities, particularly when these
inflows fluctuate due to global economic conditions (Adams, 2011). Remittances have constituted a vital component
of Nepal's economy, accounting for a significant portion of GDP and serving as a lifeline for many households
(World Bank, 2021). They have contributed to poverty reduction, increased household consumption, and investment
in health and education sectors (Pant, 2011).  Remittances, which account for a substantial portion of Nepal's GDP,
have become a lifeline for many households, driving consumption and investment at the grassroots level (Sapkota,
2018).  Nonetheless, over-reliance on remittances exposes the economy to external shocks and may lead to labour
shortages in domestic markets (Sapkota, 2013). Diversifying the economy and creating domestic employment
opportunities are imperative to mitigate these vulnerabilities.

Nepal is a developing nation with a mixed economy and significant reliance on agriculture and remittances. This
study has endeavored to understand the impact of these fiscal and financial elements that have formulated effective
economic policies for long-term growth and development. This study has focused on income tax and VAT as fiscal
elements, and remittances and investment as financial elements. Moreover, this study aimed to analyze the impact of
such elements on the growth and development of Nepal, which is crucial in shaping the Gross Domestic Product
(GDP) and development. For this, an effort has been made by the interplay between these complex elements, as each
has distinct mechanisms that affect economic growth and development in the long run.

Reviewing these previous works of literature on income tax, VAT, remittances, and investment, this study has
integrated to analyze Nepal's economic prosperity.  Each element has been presenting unique opportunities and
challenges. This study has focused on countries to maximize economic development and growth sustainability by
addressing the significance and challenges in these fiscal and financial components. However, the effectiveness of
these elements depends on how they are managed and integrated into the broader economic framework. Future
policies should focus on optimizing taxation, improving the efficiency of government spending, attracting more
investment, and channeling remittances into productive sectors to ensure sustainable development. Understanding
their impact has been essential for policymakers and other stakeholders to design strategies that promote sustainable
and inclusive economic growth and development in Nepal.

Literature Review

Theoretical perspectives on the impact of taxation, government spending, investment, and remittances on growth and
development have evolved significantly from the previous works. The neoclassical growth theory posited that
taxation and government spending influenced the economy by affecting capital accumulation and productivity
(Solow, 1956). Recent studies extended this by examining the distortionary effects of high taxes on private
investment, which dampened economic growth (Shrestha & Singh, 2017). Conversely, the Keynesian theory
suggested that government investment, particularly during economic downturns, stimulated demand and drove
growth (Keynes, 1936). These views were supported by empirical research, emphasizing the role of public
investment in infrastructure, in fostering development (Bhusal & Sapkota, 2018). Investment including domestic and
foreign, remained crucial for growth, with the endogenous growth theory highlighting the role of technological
spillovers from FDI in enhancing productivity (Romer, 1990). Remittances were analyzed through the lens of
development economics, seen as a vital source of external financing for developing countries, with theories
emphasizing their role in poverty alleviation and income stabilization (Adhikari, 2018).

Aslam and Shah (2017) used a panel data approach across multiple developing countries to analyze the relationship
between tax revenue and GDP growth. Their findings indicated that higher tax revenues improved public services and
infrastructure, and excessive taxation hindered private investment, thus slowing economic growth. Conversely,
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Ochieng and Ahmed (2019) employed a case study method focusing on sub-Saharan African countries and found that
progressive tax systems contributed to income equality, indirectly fostering economic development. In Nepal,
Shrestha and Singh (2017) utilized a time-series analysis to examine the impact of tax revenue on GDP growth. Their
findings indicated that while tax reforms introduced post-2015 improved revenue collection, the high tax burden on
businesses potentially discouraged private-sector investment. Similarly, Pandey (2019) utilized a regression analysis
and found that indirect taxes, such as VAT, had a more significant positive effect on economic growth than direct
taxes, and suggested that the contribution of taxation was highly influenced in Nepalese economic outcomes.

Chatterjee and Chakraborty (2018) used time-series analysis to examine the impact of government expenditure on
economic growth in South Asian countries. Their results revealed that targeted government spending on education
and health positively correlated with long-term economic growth. Similarly, Ali and Yusuf (2020) conducted a
comparative analysis of government spending patterns in infrastructure and social welfare in Southeast Asia,
concluding that investments significantly contributed to poverty reduction and economic development. Bhusal and
Sapkota (2018) used a panel data approach to analyze the relationship between government expenditure and
economic development in Nepal. Their study concluded that increased spending on infrastructure projects, post-
earthquake, inspired economic recovery and growth.

Mwangi and Kimani (2016) employed a cross-sectional analysis to investigate the impact of foreign direct investment
(FDI) on economic growth in East African countries. They found that FDI inflows significantly boost GDP growth by
providing capital, technology, and managerial expertise. On the other hand, Awan and Ali (2019) used a mixed-
method approach to explore the role of domestic investment in Pakistan, finding that domestic investments in the
manufacturing and services sectors were critical for sustainable economic growth. Poudel and Dhungana (2020)
employed a mixed-method approach, combining quantitative analysis with case studies, to investigate the impact of
foreign direct investment (FDI) on Nepal's economic development. Their research highlighted that FDI inflows had a
relatively low impact on sectors like hydropower and tourism. On the other hand, domestic investment, particularly in
small and medium enterprises (SMEs), was hampered by a lack of access to finance and bureaucratic hurdles, as
noted by Koirala (2016).

Ahmed and Zafar (2017) conducted a longitudinal study on remittances in South Asia, finding that remittances play a
vital role in poverty alleviation and income stability. Their study utilized household surveys to analyze the socio-
economic impact of remittances on recipient families. In contrast, Ratha et al. (2020) employed econometric
modeling to assess the macroeconomic effect of remittances on economic growth in sub-Saharan Africa. Their
findings indicated that while remittances contributed to immediate consumption and poverty reduction, their impact
on long-term economic growth was contingent on the effective utilization of these funds in productive investments.
Research by Adhikari (2018) used household survey data to examine the impact of remittances on poverty reduction
and economic stability in Nepal. The study found that remittances were critical in improving household income and
consumption levels, particularly in rural areas. However, Dahal and Sapkota (2021) pointed out that while
remittances contributed to immediate economic relief, their long-term impact on sustainable development was limited
due to the lack of productive investments in remittance-receiving households.

The literature concluded that taxation would have the foundation for economic growth if well-structured on the
necessary public goods and services. Investments have been realized as essential for capital accumulation and
technological advancement. Remittances, although found to be used for consumption, would have an impact on
development if channeled into productive investments. The effectiveness of these factors depends on the governance
structures and policy frameworks within these economies. Reviewing the previous literature, this study underscored
that taxation, investment, and remittances have been central to Nepal's economic growth and development, providing
a new gap in past analysis.

Research Methodology

Data and Its Sources

This study was based on empirical research to establish the relationship between economic development and fiscal
and financial dynamics in Nepal, employing robust ordinary least square (OLS) after inspecting a two-stage Engle-
Granger cointegration analysis regression model with 30 years annual series spanning from 1993 to 2022. This study
was based on secondary data sources, collected via Nepal Rastra Bank (NRB) open database. The relationship
between income tax, VAT, remittance, investment, and GDP was studied in this study. Descriptions of variables are
presented in Table 1.
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Table 1: Descriptions of Variables

Variables Proxy Measurements Sources
GDP Economic development Rs. In million NRB, 2022
REM Remittance Rs. In million NRB, 2022
INV Investment Rs. In million NRB, 2022
VAT Value-Added Tax Rs. In million NRB, 2022
IT Income Tax Rs. In million NRB, 2022

Model Specification of Data Analysis Tools

This study applied both descriptive and inferential tools to analyze data. Descriptive techniques were used to examine
the fiscal and financial situation of the Nepalese economy. Similarly, an inferential technique was used to measure
the relationship between the income tax, VAT, remittance, investment, and GDP, utilizing the time series data of the
Nepalese economy by a two-step model. To construct long-run and short-run regression models, the variables were
integrated of order one (i.e., they had a unit root and became stationary after first differencing), considering the
residual unit root of the long-run regression at the first difference, proceeding as subsequently.

When variables were non-stationary at levels but became stationary after differencing a co-integration test was
determined if a long-run relationship existed between them. If such a relation was found, the long-run regression
model was formulated as:

………………. 1

Where GDPt = Gross Domestic Product at time t, ITt= Income Tax at time t, VATt = Value-Added Tax at time t, REMt

= Remittances at time t, INVt = Investment at time t, and ϵt = Error term representing the long-run equilibrium
residuals, and α0, β1, β2, β3, and β4 = Long-run coefficients.  The log transformation of (1) was as:

+ ………. (2)

The augmented Dickey-Fuller test (ADF) of the unit root for residual was employed to determine whether the long-
run relationship or cointegration exists or not, allowing an error correction model (ECM)—called the Engel-Granger
and the augmented Engel-Granger tests (Gujarati, et al., 2009) for short-run dynamics. The study, however, didn't
find any evidence of cointegration between variables of interest. Thus, the study applied robust OLS techniques to
avoid the sporous results based on the equation (3).

+ …(3)

Results and Discussion

Descriptive and Trend Analysis

This study started from the descriptive statistics of the variables of interest—GDP, IT, VAT, REM, and INV of the
Nepalese economy, measured in millions of rupees from FY 1993 to 2022. The descriptive measure provided the
nature of the time series in analysis to determine the trend and situation of the Nepalese economy in an eye short.
The descriptive summary of the studied variables from FY 1993 to 2022 is in Table 2.

Table 2: Descriptive Summary of Gross Domestic Product, Income Tax, Value-Added Tax, Remittance, and
Investment (FY 1993-2022) in Million Rupees

Descriptions GDP VAT REM INV IT
Mean 1361259 68834.47 265888.5 333047.0 66145.70
Median 771742.5 27955.65 123419.5 165891.5 18436.90
Maximum 4105501 240121.3 853944.1 1164940. 361936.7
Minimum 171474.0 4007.700 223.0000 37278.00 1281.300
Std. Dev. 1243665 76165.90 296324.7 343722.5 93460.43
Skewness 0.959031 1.042611 0.749418 1.205069 1.806139
Kurtosis 2.590739 2.666046 2.030667 3.261412 5.495040
Jarque-Bera 4.808066 5.574595 3.982644 7.346377 24.09222
Probability 0.090353 0.061587 0.136515 0.025395 0.000006

Note. GDP = Gross Domestic Product, IT = Income Tax, VAT = Value-Added Tax, Rem. = Remittance, INV. =
Investment, from Quarterly Bulletin of Nepal Rastra Bank (2022).
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Table 2 reveals that the mean indicates the averages of all studied variables, while the median shows the mid-values
during the study period. Similarly, the standard deviation depicts the dispersion from the mean values. Likewise,
Skewness measures 0 for normal, while the maximum of 3 mirrors the Mesokurtik, and greater and less than 3
indicates Leptokurtic and Platokurtic respectively. Finally, Jarque-Bera test statistics measure the difference
between Skewness and Kurtosis of these time series data with this form of normal distribution. The JB statistics are
said to be normal if the probabilities are greater than 5%. Thus, GDP, VAT, and REM are normally distributed,
while INV and IT are not normally distributed during the study period. Based on the trends of such macroeconomic
data over the study period are depicted in Figure 1.
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Figure: Macroeconomic Data

Figure 1 reveals that raw figures of the GDP, IT, VAT, REM, and INV, increased over the study period except in
2019/20 due to COVID-19. Later they were recovered.  Among these variables, the country's economy has been
highly dependent upon remittances, and income tax which have been increasing last two years. Similarly, investment
and VAT were slugged in recent years. Furthermore, box plots were used to compare the mean and median through
their thick lines and shadow areas, revealing that the mean G increased less than the median, indicating that the
increase in GDP was a lower trend during the years. Likewise, with the others' elements, they were visualized as
lower trends. In sum, all studied macroeconomic variables of the Nepalese economy performed worse performance
during the study periods.

Unit Root Test of All Variables

Unit root tests of all variables were employed to determine whether this time series dataset was non-stationary and
contained a unit root. This indicated that variables were affected by random shocks and tended to return to their mean
over time, suggesting a lack of long-term trend or stability. ADF test of the unit root of all dependent and independent
variables was utilized in this study, and the results were obtained in Table 3, underlying the hypothesis: H0: The
variable has a unit root.
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Table 3: Augmented Dickey-Fuller Test of Unit Root

At Level with Constant At First Difference with Constant

Variables t-test p-value t-test p-value Stationary

logGDPt -0.6253 0.8499 -4.8985 0.0005 I(1)

logITt -6.6853 0.8352 -4.6852 0.0009 I(1)

Lnvatt -0.9954 0.7414 -3.837 0.007 I(1)

Lnremt -1.8163 0. 3655 -8.6354 0.000 I(1)

Lninvt -1.1649 0.6756 -3.8116 0.0075 I(1)

Table 3 shows that the ADF test of the unit root of all dependent and independent variables was insignificant at level,
they have unit root at level data, and all the series were stationary at first difference. Thus, the order of integration of
variables is I(1), indicating regression at level data may lead to a spurious relationship.

Relationship wetween GDP and Fiscal and Financial Variables

The paper attempts to establish the relationship between GDP and intended fiscal and financial variables.
The ordinary least square (OLS) estimation process is reported in Table 4.

Table 4: Relationship Between GDP and Fisal and Financial Variables
logGDPt = 2.828 + 0.2902 logITt + 0.3236 logVATt + 0.0304 logREMt + 0.0445 logINVt

SE = 0.1356       0.0440           0.1080             0.0119                 0.0903
T-Stat. = 20.846 6.593             2.983                2.545                  0.492
P-value = 0.000         0.000              0.006                0.0175                0.627
(R-squared = 0.99766, F-stat. = 2667.965 at p =0.000, and D-W = 0.9865)

The GDPt estimation findings showed a mixed result in the first step model. The estimation showed that all variables
have a positive relationship with GDP; however, only logITt, logVATt, and logREMt significantly influenced the GDP
in Nepal. The results show that income tax, value-added tax, and remittance may contribute to the productivity of
Nepal thereby increasing GDP. On the flip side, the findings were found spurious, because of the R2 standing at
0.997. Despite this, the F statistic was significant (F-stat. = 2667.965 at p =0.000), and the value of D-W (0.9865)
was less than R2, indicating a spurious for the estimation of GDP. To avoid spurious estimation, the paper has
attempted to apply the residual stationarity test for cointegration to estimate the error correction model.

Test of Residual Based Cointegration Test

Engle-Granger two-stage cointegration test was applied to determine whether there was a long-run association
between GDP and anticipated regressors or not. The residual series was exacted from the OLS estimations as
estimated in Table 4 and testing for the null hypothesis is the residual has a unit root. The t-statistic of the residual
ADF unit root test was -3.87403 and 5% critical is calculated when N = 5 and T = 30 as restated by MacKinnon
(2010):

Critical value = β+
β1

T +
β2

T2 +
β3

T3

= - 4.71 537 -
17.3569

30 -
22.660

302 +
91.359

303 = -5.31574

Now, the absolute value of the computed t-statistic is less than the absolute value of 5% critical value, indicating the
null hypothesis is accepted, implying no long-run relationship or cointegration between variables of interest. The
error correction mechanism thus cannot be allowed in this study. The paper, therefore, has applied the robust OLS
model to estimate the relationship between GDP and fiscal and financial variables with stationary series by
differencing each. Additionally, this estimation may help to minimize the spurious results in OLS.

Robust Estimation of Relationship between GDP and Fiscal and Financial Variables

Considering the first OLS results, the study applied another OLS regression with stationary series, allowing robust
and non-spurious estimations. The results are presented in Table 5. The estimated OLS results are statistically fitted
and well-estimated. Approximately 70% variation in GDP was explained by the regressors as indicated by R2.
Furthermore, the significant F-statistic revealed that the overall estimation was fitted and robust. On the flip side, DW



Adhikari, Dangal, Gajurel and Ghimire: Impact of Fiscal and Financial Dynamics ......| 21
statistic (1.974572) was approximately 2, implying the model was free from autocorrelation. The overall results thus
confirm that the OLS estimation is statistically robust.

Table 5: Robust Relationship Between GDP and Fisal and Financial Variables
Variables Coefficient Std. Error t-Statistic Prob.
logINV 0.139415 0.063974 2.179251 0.0394

logIT 0.055306 0.055869 0.989925 0.3321

logREM -0.014885 0.010269 -1.449490 0.1601

logVAT 0.174467 0.082716 2.109229 0.0455
C 0.028349 0.005355 5.294170 0.0000

R-squared 0.700781 Akaike info criterion -5.748104
Adjusted R-squared 0.650911 Schwarz criterion -5.512363
S.E. of regression 0.012641 Hannan-Quinn criteria -5.674273

Log likelihood 88.34750 Durbin-Watson statistic 1.974572
F-statistic 14.05219 Prob(F-statistic) 0.000005

The OLS results of Table 5 revealed that only investment (INV) and VAT significantly influenced economic
development (GDP) at a 5% level of significance in Nepal. Moreover, the OLS result indicated that a 1% increase
in investment and VAT rose the GDP by 0.139415% and 0.174467% respectively. It is observed that investment is
the main source of human and physical capital formation which enhances productivity, innovation, and technical
progress thereby improving the GDP of the nation, which was similar to the previous studies (Dangal & Gajurel,
2022; Dangal et al., 2022; Milbourne et al., 2003). On the other hand, VAT is the major source of revenue for the
government as found in previous studies (Simionescu & Albu, 2016; Zhuravleva et al., 2020); and through domestic
resource mobilization, GDP can be increased. Thus, this study concludes that the value-added tax and investment
are vital for the growth of Nepal. While, on the other hand, income tax and remittances are insignificant, indicating
that these fiscal and financial sources of Nepal's income are used for otherwise purposes rather than channeling for
GDP growth.  However, with remittance and income tax, the VAT and investment may enhance productivity and
thus might be vital for Nepal's development.

The Coefficient and Residual Diagnostic and Stability Test of the Model

Diagnostic and stability tests are essential to ensure the robust results of OLS and avoid econometric problems. The
coefficient and residual diagnostic test results are demonstrated in Table 5.

Table 6: Diagnostic Test of OLS Results
Diagnostic test Test statistic p-value

Heteroskedasticity 2.520474 0.6410
Serial Correlation 0.526420 0.7686

Normality 1.171356 0.556728
Functional Form 0.784772 0.3849

The results of Table 5 reveal that the null hypothesis of the Breusch-Pagan-Godfrey heteroskedasticity test, the
Breusch-Godfrey serial correlation LM test, the Ramsey RESET test, and the normality test (Jarque-Bera) is
accepted. Thus, the model is free from heteroskedasticity, serial correlation, and functional form misspecification,
and residual or series is normally distributed. The COSUM and CUSUM-squared were performed for stability of the
model, and the result is presented in Figure 2. The plot of CUSUM and CUSUM of square lies between 95%
confidence interval, implying the OLS model is stable and well-fitted.

Figure 2: Plot of CUSUM and CUSUM of Square
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Conclusion

Employing OLS techniques, the study concludes that value-added tax (VAT)—fiscal elements, and investment as
financial elements are essential drivers of GDP growth in Nepal. Conversely, income tax and remittances show
limited influence in the robust model, suggesting these resources might not be effectively utilized for immediate
economic growth. The findings highlight the need for a more strategic allocation of income tax revenues and
remittances to maximize their impact on GDP. This study, thus, suggested that the fiscal policy should be
strengthened to better utilize income tax and remittance inflows for productive investments that contribute to GDP
growth. Similarly, an investment-friendly environment should be promoted to investment to sustain long-term
economic growth. Finally, monitoring and evaluation should be regularized to assess the effectiveness of VAT and
investment policies to ensure they continue to drive economic growth and address any emerging challenges. These
actions could enhance Nepal’s economic resilience and growth trajectory.
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Abstract

Skilled birth attendance (SBA) is vital for reducing maternal and neonatal
mortality. Despite national efforts, disparities in SBA utilization persist,
influenced by socio-demographic factors such as socioeconomic status,
education, and geographic location. This study utilized data from the 2022
Nepal Demographic and Health Survey (NDHS) involving 734 women of
reproductive age in Madhesh Province. Logistic regression was applied to
determine the influence of variables like age, birth order, religion,
caste/ethnicity, educational attainment, place of residence, and wealth index on
the likelihood of SBA-assisted delivery. The analysis revealed significant
predictors of SBA utilization. Women aged 30-49 were more likely to utilize
SBA services (OR = 3.111, p = .023). Higher birth order was associated with a
decreased likelihood of SBA utilization (OR = .15, p < .001), indicating that
experience with childbirth might influence the perception of need for skilled
attendance. Women with higher educational attainment showed a greater
probability of SBA-assisted delivery (OR = 3.983, p = .035), emphasizing the
role of education in health service utilization. Additionally, wealth was a strong
predictor, with the richest women showing the highest likelihood of SBA
assistance (OR = 5.755, p = .004). Contrarily, variables such as rural residence
and certain caste/ethnicity groups did not significantly predict SBA usage. The
study underscores that age, educational attainment, and wealth are significant
determinants of SBA utilization. These findings highlight the need for targeted
interventions to enhance maternal health services, focusing particularly on
educational and economic empowerment to bridge the utilization gap. The
insights provided could inform policy makers and health practitioners in
designing interventions that cater to the diverse needs of the population.

Keywords: SBA, Madhesh Province, Factors association, Women, Utilization

Introduction

In Madhesh Province, Nepal, the provision of skilled birth attendance (SBA) is crucial for reducing maternal and
neonatal mortality rates. The World Health Organization advocates for SBA as it ensures timely management and
referral of pregnancy-related complications. Despite national efforts to enhance maternal health status, substantial
disparities in SBA utilization remain evident across different socio-demographic segments within the province
(Ministry of Health and Population [MoHP], 2020; Pradhan et al., 2019). These disparities are influenced by a range
of factors including socioeconomic status, educational levels, and geographic accessibility, which vary notably across
the diverse communities of Madhesh Province. While numerous studies have highlighted the influence of
socioeconomic factors on SBA services in Nepal, specific research focused on Madhesh Province is limited
(Bhandari & Dangal, 2020). Research typically points to higher SBA utilization in urban versus rural settings;
however, such studies rarely dissect the unique cultural and economic dynamics that characterize Madhesh Province
(Shrestha et al., 2018). Additionally, the impact of Nepal's recent federal restructuring on maternal health services in
the region has been underexplored, with preliminary data suggesting significant changes in local health service
delivery (Kumar & Singh, 2021). There is also a notable gap in understanding how local governance and community
health programs specifically support or impede access to skilled birth services (Gautam & Adhikari, 2019).

Further investigation is required to explore how caste and ethnicity influence SBA access in Madhesh. Preliminary
evidence suggests stark disparities in healthcare access among different ethnic groups within the province, yet
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detailed analyses remain scarce (Rai & Singh, 2019). The role of intersectional factors such as gender, poverty, and
rural residency in shaping health-seeking behaviors for childbirth services also demands greater scholarly attention
(Pathak & Malla, 2020; Singh & Basnet, 2022). The aim of this study is to address these identified gaps by analyzing
the factors associated with skilled birth attendance among women in Madhesh Province, Nepal. This research will
delve into how socio-economic status, education, ethnicity, and recent health policy reforms influence SBA
utilization. By providing a detailed regional analysis, this study seeks to contribute meaningful insights into the
barriers and facilitators affecting SBA uptake, thereby informing targeted policy interventions designed to improve
maternal health services across this diverse province (Thapa & Sharma, 2023).

Literature Review

Socio-economic status (SES) is a significant determinant of SBA utilization. Several studies have demonstrated that
women from higher socio-economic backgrounds are more likely to use skilled birth attendants. For instance, a study
conducted in Ethiopia found that women with higher household incomes and better educational attainment were
significantly more likely to have a skilled attendant at birth (Ayele et al., 2019). Similarly, Bohren et al. (2020)
observed that financial constraints and lack of education were major barriers to accessing skilled birth care in several
low- and middle-income countries (LMICs). The SBA utilization must address the economic and educational
disparities that exist in this study.

Cultural and religious beliefs also play a crucial role in determining whether women seek skilled birth care. In many
societies, traditional birth attendants (TBAs) are preferred over skilled professionals due to deeply ingrained cultural
practices. A study in Nepal highlighted that women who adhered to traditional beliefs were less likely to seek SBA,
opting instead for home births assisted by TBAs (Karkee et al., 2018). Similarly, research in Nigeria revealed that
cultural practices and mistrust in formal health services led to low SBA utilization (Fapohunda & Orobaton, 2019).
These findings underscore the need for culturally sensitive health promotion strategies that encourage the use of
skilled birth attendants without alienating traditional practices.

The accessibility and availability of health services are critical determinants of SBA utilization. Women living in
rural or remote areas often face significant barriers to accessing skilled birth care. According to a study in
Bangladesh, geographic distance from health facilities was a major impediment to SBA utilization (Chowdhury et al.,
2019). Furthermore, the availability of skilled personnel at health facilities is often limited, particularly in rural areas.
A systematic review by Gabrysch and Campbell (2009) highlighted that the lack of nearby health facilities and
trained professionals contributed to low SBA coverage in several LMICs. This studyindicates that improving
infrastructure and ensuring the availability of skilled health personnel in underserved areas are crucial for increasing
SBA utilization.

Antenatal care (ANC) is closely linked to SBA utilization. Women who attend regular ANC visits are more likely to
use skilled birth attendants. Research conducted in Uganda found a strong association between the number of ANC
visits and the likelihood of SBA utilization (Kabakyenga et al., 2017). Similarly, a study in Indonesia reported that
women who received comprehensive ANC were more likely to deliver with a skilled attendant (Titaley et al., 2010).
The promoting ANC attendance could be an effective strategy for increasing SBA utilization.

Women's empowerment and decision-making autonomy are also important factors influencing SBA utilization.
Studies have shown that women who have greater autonomy in household decision-making are more likely to seek
skilled birth care. A study in Kenya found that women who participated in household decisions were more likely to
use skilled birth attendants compared to those who had little or no decision-making power (Fotso et al., 2009).
Similarly, research in India revealed that women's empowerment, measured by their involvement in decision-making,
was positively associated with SBA utilization (Singh et al., 2014). These findings highlight the importance of
empowering women to make informed decisions about their health and the need for interventions that promote
gender equality in health-seeking behaviors.

This study examines the predictors of Skilled Birth Attendance (SBA) among women of reproductive age. The
predictors include age, religion, birth order, caste/ethnicity, educational attainment, place of residence, and wealth
index. These variables are hypothesized to influence the likelihood of utilizing SBA during childbirth. Logistic
regression has applied to analyze the relationship between these predictors and the outcome variable, SBA. The
assessment of the relative contribution of each predictor in determining SBA, while controlling for potential
confounders, to identify the most significant factors influencing skilled birth attendance.

Data and Methods

This study on factors associated with skilled birth attendance (SBA) among women of reproductive age in Madhesh
Province, Nepal, utilizes data from the 2022 Nepal Demographic and Health Survey (NDHS). This survey collects
detailed health indicators, focusing on maternal and child health and employing stratified sampling to ensure
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representativeness across diverse socio-economic and geographical areas. For this analysis, data concerning SBA and
related demographic, socio-economic, and health variables were extracted for about 734 women from Madhesh
Province. These women, aged 15-49, reported at least one pregnancy in the three years prior to the survey. The
variables analyzed included socio-economic status (education level, wealth index, employment), demographic factors
(age, marital status, number of children), health-related aspects (access to healthcare facilities, antenatal care
frequency, previous complications), and cultural factors (caste/ethnicity, religion). Logistic regression was employed
to discern the significant predictors of SBA usage, calculating odds ratios to understand the strength of these
associations.

Results and Discussion

Age: Age significantly influences the likelihood of skilled birth attendance (SBA). Older women, particularly those
aged 30-49, are more likely to utilize skilled birth services compared to their younger counterparts. This trend
suggests that with age, women might accumulate more health literacy or have greater access to healthcare resources,
thereby increasing their use of skilled birth care. Understanding this relationship is crucial for targeting healthcare
policies and interventions that aim to enhance maternal healthcare access across all age groups.

Figure 1:  Distribution of respondents by age
Source: Nepal Demographic and Health Survey, 2022

Figure 1 shows that the distribution of respondents by age group and their reported use of skilled birth attendance
(SBA), under 20 years, 20-24 years, 25-29 years, and 30-49 years, with percentages indicating the proportion of
respondents within each age group who reported not using SBA ('No') and those who did ('Yes'), alongside the total
percentage for each age group. Notably, the highest usage of SBA is observed in the 20-24 age group, with a decline
seen in older age groups. Understanding these trends is crucial for targeting interventions aimed at increasing SBA
utilization, particularly among the youngest and oldest age cohorts, who appear to utilize these services less
frequently.

Religion: The relationship between religion and skilled birth attendance (SBA) reveals complex social and cultural
dynamics influencing healthcare access. In many settings, religious beliefs and practices can significantly impact
decisions regarding the use of skilled birth attendants. For example, certain religious groups may have traditional
birth practices or preferences that sway them away from formal medical services. Additionally, disparities in
healthcare access among different religious communities can reflect broader socio-economic inequalities. Addressing
these disparities requires culturally sensitive health interventions that respect religious identities while promoting the
benefits of skilled care during childbirth, ensuring that all women, regardless of their religious affiliation, have access
to safe delivery services.

Table 1:  Distribution of respondents by religion

Religion
No Yes Total

Number Percent Number Percent Number Percent
Hindu 197 83.2 420 84.5 617 84.1
Other religion 40 16.8 77 15.5 117 15.9

Total 237 100.0 497 100.0 734 100.0
Source: Nepal Demographic and Health Survey, 2022
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Table 1 shows that religion in relation to skilled birth attendance (SBA) utilization ('Yes' or 'No'). The data shows that
Hindus, who form 84.1 percent of the total respondents, have a slightly higher proportion utilizing SBA (84.5%)
compared to other religions (15.5%). This indicates a predominant religious influence on SBA usage, suggesting that
Hindus might have better access to or more favorable attitudes towards modern healthcare services compared to other
religious groups. However, the small difference between the groups could also suggest that while religion plays a
role, other socioeconomic or cultural factors may also significantly influence SBA utilization.

Birth order: Birth order plays a critical role in determining the use of skilled birth attendance (SBA). Women having
their third or subsequent children are significantly less likely to utilize SBA compared to those having their first or
second child. This trend may reflect a sense of increased confidence or perceived lower risk by experienced mothers,
leading to reduced formal healthcare engagement. Addressing this issue is essential, as every childbirth presents risks,
making the presence of skilled attendants crucial for ensuring maternal and neonatal safety.

Table 2:  Distribution of respondents by birth order

Birth order
No Yes Total

Number Percent Number Percent Number Percent
First 39 16.5 182 36.7 221 30.2
Second 66 27.8 177 35.6 243 33.1

third or higher 132 55.7 137 27.7 270 36.7
Total 237 100.0 497 100.0 734 100.0

Source: Nepal Demographic and Health Survey, 2022

Table 2 shows that birth order and their utilization of skilled birth attendance (SBA) in the table reveals significant
trends. First-time mothers show the highest proportion of SBA usage (36.7%), suggesting a higher perceived or actual
need for professional assistance during their initial childbirth experience. In contrast, as birth order increases, there is
a notable decline in SBA utilization, with only 27.7 percent of mothers in their third or subsequent pregnancies opting
for skilled attendance. This steep drop, from 36.7 percent for first births to 27.7 percent for third or higher order
births, likely reflects growing confidence or perceived competence in childbirth among more experienced mothers.
However, this trend might also indicate complacency or resource constraints impacting continued access to skilled
care.

Caste/ Ethnicity: Caste and ethnicity are significant determinants of skilled birth attendance (SBA), revealing deep-
seated inequalities within healthcare systems. Members of marginalized caste or ethnic groups often face barriers that
limit their access to skilled care during childbirth. These barriers can include discrimination, geographical isolation,
economic constraints, and lack of information. The higher-caste groups like Brahmins and Chhetri’s might have
better access to SBA services compared to marginalized ethnic minorities. Efforts to improve SBA utilization must
therefore prioritize inclusivity, ensuring that all ethnic and caste groups have equitable access to essential maternal
health services.

Table 3:  Distribution of respondents by cate/ethnicity

Ethnicity
No Yes Total

Number Percent Number Percent Number Percent
Dalit 70 29.6 79 15.9 149 20.3
Muslim 41 17.1 75 15.0 115 15.7
Janjati 14 5.7 32 6.5 46 6.3
Other Terai 112 47.3 277 55.8 389 53.0
Brahmin/Chhetri 1 0.3 32 6.5 33 4.5
Total 237 100.0 497 100.0 734 100.0
Source: Nepal Demographic and Health Survey, 2022

Table 3 shows that significant disparities in skilled birth attendance (SBA) utilization across different groups. The
"Other Terai" category shows the highest utilization (55.8%), suggesting better access or acceptance of healthcare
services within this group. Conversely, the Brahmin/Chhetri group, despite generally being considered
socioeconomically advantaged, reports unexpectedly low SBA use (6.5%), which might reflect cultural preferences
or underreporting. The Dalits and Muslims also show lower SBA utilization, possibly due to systemic barriers or
socioeconomic disadvantages. The Janjati group, with minimal representation in the dataset, indicates a need for
targeted interventions to improve healthcare access.

Educational attainment: Educational attainment is a crucial predictor of skilled birth attendance (SBA). Women
with higher levels of education are more likely to utilize skilled care during childbirth. Education empowers women
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with knowledge about the benefits of professional healthcare services and equips them with the confidence to seek
such services.

Figure 2:  Distribution of respondents by educational attainment
Source: Nepal Demographic and Health Survey, 2022

Figure 2 shows that educational attainment reveals a significant correlation with the utilization of skilled birth
attendance (SBA). Women with no education show the lowest SBA usage (32%), underscoring the impact of
educational barriers on health service access. In contrast, those with basic education have a higher rate of SBA use
(53.8%), suggesting that even basic literacy and education can substantially improve health service utilization.
Remarkably, women with higher education show the highest percentage of SBA use (14.2% of the higher education
group, representing a substantial proportion relative to their small number in the population).

Place of residence: Place of residence significantly impacts the likelihood of utilizing skilled birth attendance (SBA).
Women living in rural areas often face greater challenges in accessing SBA services compared to their urban
counterparts. These challenges include longer distances to healthcare facilities, poorer transportation options, and
fewer healthcare resources, such as fewer clinics and trained professionals. Consequently, rural women may rely
more on traditional birth attendants than skilled professionals, potentially increasing the risk of complications during
childbirth.

Table 4:  Distribution of respondents by Place of residence
Place of No Yes Total

residence Number Percent Number Percent Number Percent
Urban 177 74.5 376 75.7 553 75.3
Rural 60 25.5 121 24.3 181 24.7

Total 237 100.0 497 100.0 734 100.0
Source: Nepal Demographic and Health Survey, 2022

Table 4 shows that the distribution of skilled birth attendance (SBA) utilization based on place of residence. A larger
proportion of respondents from urban areas (75.7%) reported using SBA compared to rural residents (24.3%). The
overall distribution shows that urban respondents constitute 75.3 percent of the total population, indicating a higher
concentration of the sample in urban areas. This urban bias in SBA utilization can be attributed to better access to
healthcare facilities, more awareness, and possibly higher socioeconomic status compared to rural areas.

Wealthindex: The wealth index is a significant determinant of skilled birth attendance (SBA), illustrating how
economic status influences healthcare access. Wealthier women have a markedly higher likelihood of utilizing SBA
services, reflecting their greater ability to afford quality healthcare, travel to better-equipped facilities, and access
critical information about maternal health services. In contrast, women from poorer households often face financial
barriers that restrict their access to skilled care, increasing the risk of adverse birth results. Addressing these
economic disparities is crucial for promoting equitable access to SBA. Policies that provide financial support, such as
subsidized healthcare and conditional cash transfers for pregnant women, can help bridge this gap, ensuring that
women of all economic backgrounds receive the skilled care they need during childbirth.
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Table 5:  Distribution of respondents bywealth Index

Wealth
No Yes Total

Number Percent Number Percent Number Percent
Poorest 51 21.6 36 7.3 87 11.9
Poorer 88 37.0 121 24.5 209 28.5
Middle 61 25.9 141 28.3 202 27.5
Richer 31 13.1 123 24.8 154 21.0
Richest 6 2.5 75 15.1 81 11.1
Total 237 100.0 497 100.0 734 100.0

Source: Nepal Demographic and Health Survey, 2022

Table 5 reveals that wealth index and skilled birth attendance (SBA) utilization demonstrates a clear socioeconomic
gradient. Those in the poorest wealth quintile have the lowest SBA utilization (7.3%), suggesting significant financial
barriers to accessing healthcare services. As wealth increases, so does the utilization of SBA, with the richest quintile
showing a 15.1 percent utilization rate, more than double that of the poorest. This pattern is evident across the
spectrum, with each successive wealth quintile reporting higher percentages of SBA use. The richest groups, despite
making up a smaller percentage of the total (11.1%), have much higher access to SBA, highlighting the impact of
economic status on healthcare access.
Regression analysis for SBA assisted delivery: The logistic regression analysis offers a comprehensive overview of
the model's performance in predicting SBA-assisted deliveries, backed by key statistical measures. The mean of the
dependent variable at 0.673 indicates that a substantial proportion of the sample experienced. With a standard
deviation of 0.469, the variable exhibits moderate variability, fitting the profile of a binary variable. The pseudo R-
squared value of 0.156, though modest, suggests the model captures some, but not all, of the variability shows the
result. This is further underscored by the significant chi-square value of 117.445, confirming that the model performs
better than one without predictors. With 594 observations, the model is robustly supported by data. However, the
Akaike and Bayesian Information Criteria, 673.067 and 760.805 respectively, suggest that while the model is
statistically adequate, its predictive efficiency might be enhanced by refining its complexity or incorporating more
explanatory variables. These insights collectively highlight the model's utility and areas for potential enhancement to
better understand factors influencing SBA-assisted deliveries.

Table 6:  Regression analysis for SBA assisted delivery
Variable Odds ratio Std. Err. t P>|t| [95% Conf. Interval] Sig

Age
20-24 1.193 .413 0.51 .609 .606 2.351
25-29 2.272 .955 1.95 .051 .997 5.18 *
30-49 3.111 1.553 2.27 .023 1.17 8.276 **
Birth order
Second .433 .121 -2.99 .003 .251 .749 ***
Third or higher .15 .05 -5.70 0 .078 .288 ***
Religion
Other religion 2.02 2.494 0.57 .569 .18 22.705 2.02
Caste/Ethnicity
Muslim .542 .68 -0.49 .625 .046 6.335 .542
Janjati .843 .374 -0.39 .7 .353 2.01 .843
Other Terai 1.394 .356 1.30 .193 .845 2.301 1.394
Brahmin/Chhetri 5.375 5.894 1.53 .125 .627 46.108 5.375

Educational attainment
Basic Education 1.367 .3 1.42 .155 .889 2.102
Higher Education 3.983 2.606 2.11 .035 1.105 14.359 **
Place of residence
Rural 1.013 .217 0.06 .952 .665 1.542

Wealth index
Poorer 1.579 .546 1.32 .186 .802 3.112
Middle 2.159 .793 2.10 .036 1.051 4.436 **
Richer 2.743 1.116 2.48 .013 1.236 6.088 **
Richest 5.755 3.453 2.92 .004 1.776 18.653 ***
Cons 1.2 .532 0.41 .681 .503 2.862

*** p<.01, ** p<.05, * p<.1

Table 6 shows that a logistic regression analysis examining the likelihood of skilled birth attendant (SBA)-assisted
delivery among women in a specific population, with the results displayed in terms of odds ratios and corresponding
statistical metrics. The independent variables include age, birth order, religion, caste/ethnicity, educational
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attainment, place of residence, and wealth index. Women aged 30-49 are significantly more likely to have an SBA-
assisted delivery compared to the reference group (odds ratio [OR] = 3.111, p = .023), indicating that age is a
significant predictor of utilizing skilled birth assistance. Women having their third or higher order birth show a
substantially lower likelihood of SBA-assisted delivery (OR = .15, p < .001), suggesting that higher birth order is
inversely related to the presence of skilled birth attendants. These variables were not statistically significant
predictors, with wide confidence intervals indicating a high degree of uncertainty in the estimates. However, among
caste/ethnicity groups, Brahmin/Chhetri women showed a non-significant trend toward higher odds of SBA-assisted
delivery (OR = 5.375, p = .125).Higher education is associated with a significantly greater likelihood of having an
SBA-assisted delivery (OR = 3.983, p = .035), underscoring the importance of education in health service utilization.
Rural residency did not significantly affect the odds of SBA assistance, suggesting similar access or utilization
patterns across rural and urban settings. Wealthier groups consistently showed higher odds of SBA-assisted delivery,
with the richest group having the highest odds (OR = 5.755, p = .004), highlighting socioeconomic status as a crucial
factor in access to skilled birth care.
The analysis demonstrates a clear pattern where socio-demographic factors such as age, birth order, education, and
wealth index play significant roles in determining the likelihood of SBA-assisted delivery, with wealth and education
emerging as particularly strong predictors. This information could guide interventions aimed at increasing the
utilization of skilled birth attendants among underprivileged groups.
Discussion: The findings underscore the importance of age, birth order, educational attainment, and socioeconomic
status as determinants of SBA usage, reflecting broader health disparities and access issues within the community.
Age is a prominent predictor, with the odds of SBA assistance increasing significantly as women age, particularly
among those aged 30-49 (OR = 3.111, p = .023). This trend may be attributed to older women's greater health
awareness, increased pregnancy risk perception, or more resources to access skilled care. This aligns with research by
Smith et al. (2018), which found that older maternal age is often associated with higher health service utilization due
to increased obstetric risk awareness. Interestingly, higher birth order significantly decreases the likelihood of SBA
use (OR = .15 for third or higher order births, p < .001). This suggests a possible complacency or perceived expertise
in childbirth processes among women with multiple children, a phenomenon noted by Johnson et al. (2019), who
argue that repeated pregnancy experiences can lead to a false sense of security about childbirth risks. Educational
attainment emerges as a crucial determinant, with higher education associated with greater use of skilled birth care
(OR = 3.983 for higher education, p = .035). Education likely equips women with better health knowledge, enabling
them to make informed decisions regarding maternal health services. This finding is supported by Lee and Lim
(2020), who demonstrate that educated women are more likely to recognize the benefits of professional birth
assistance and seek it out accordingly. Wealth index is another strong predictor, with wealthier women more likely to
access SBA services. The richest women have the highest odds of SBA utilization (OR = 5.755, p = .004),
highlighting significant economic barriers to accessing healthcare. This is consistent with the studies by Gupta and
Chen (2021), which emphasize that financial constraints remain one of the most formidable barriers to healthcare
access, making wealth a critical factor in health service utilization. The role of caste/ethnicity and religion, though
less pronounced, still reflects underlying social dynamics that influence SBA use. The non-significant trend observed
among Brahmin/Chhetri women (OR = 5.375, p = .125) suggests potential cultural or systemic advantages that
facilitate access to healthcare. Similarly, variable impacts by religious affiliation hint at the complex interplay
between cultural beliefs and healthcare practices, which can either hinder or facilitate the utilization of SBA, as
discussed by Martinez et al. (2022). The analysis also touches on the non-significant effect of rural residency on SBA
usage, which may indicate improvements in rural health infrastructure or outreach programs that mitigate traditional
urban-rural disparities in healthcare access. However, as highlighted by Singh and Kaur (2019), persistent challenges
in rural healthcare delivery could still obscure these gains, necessitating continuous efforts to enhance rural health
services.
This study shows that a pattern where socio-demographic factors such as age, birth order, education, and wealth
index significantly shape the likelihood of SBA-assisted delivery. These findings should guide public health
interventions aimed at increasing the utilization of skilled birth attendants, particularly among underprivileged
groups. Modifying health policies to address these specific demographic and socioeconomic factors could
substantially improve maternal health.

Conclusion
This analysis on SBA-assisted delivery suggests that age, educational attainment, and wealth index are significant
predictors of utilizing skilled birth assistance. Specifically, older women (30-49 years) and those with higher
education are more likely to have SBA-assisted deliveries. Wealthier women, particularly those in the richest
category, also show significantly higher odds of such assistance. In contrast, women with higher birth orders are less
likely to receive skilled birth care. These findings highlight the importance of socioeconomic factors in accessing
skilled birth care and could inform targeted health interventions to improve maternal care services for underprivileged
groups.
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Abstract

The objective of this study is to analyze the socio-demographic
characteristics of the labour force, and features of the urban informal
economy, with a focus on Nepal. Specifically, it seeks to pinpoint the
primary economic endeavors and the ways in which they serve as a
constructive financial engine and employment generation for household
livelihood. In order to achieve this, the researcher conducted a primary
survey through a structured questionnaire. Descriptive statistics, chi-
square, percentages, and different forms of graphs were used in the
investigation. The analysis of the sampled respondents revealed that
informal work is a dominant occupation, with about two-thirds of
household heads engaged in this sector. Among the respondents, job in
the informal sector was the first-hand job for about 75 percent. Over one-
third of the respondents have worked for five years or less in a particular
informal business and service sector. The findings show that many
people have been involved in the informal sector after Nepal's great
earthquake of 2015. About two-thirds of the respondents are migrants,
whereas 62 percent migrated from their own country and 9 percent
emigrated from India.
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Urban

Introduction

Total number of informal jobs, whether carried out in informal sector(IS) enterprises, formal sector enterprises, or
households; counting workers holding informal works and own-account workers engaged in their own IS firm;
members of casual producers’ organizations; contributing family labors in own-account involved in the production of
goods for their end used by their family; and formal or informal sector enterprises refers to informal Labour force
(17th ICLS, 2003).

The informal labour force is generally linked with deprived, unproductive, and vetoed labourers, and its import has
diverse in various economic eras (Gerxhani, 2004). Usually, informal activities are defined as those working outside
government and labour rules (Teltscher, 1994). Most of the informal labourers: wage workers, and one-account
workers in this sector, are deprived and unable to secure their work, welfare, social security and expression with
representation (Chen et al., 2004). The category of economic endeavors that are not governed by official oversight is
known as the informal economy (IE) (Hart, 2008). People are involved in the informal activities for various reasons;
social obligation and primary income are significant. For the poor and disenfranchised, the informal economy
provides their primary source of income (Sharma & Adhikari, 2020). Losby et al. (2002) have stated that the IE is a
portion of the social economy that comprises inter and intra-family labour exchange. This work was provoked by
economic gain as well as a social obligation.

An individual's employment in the informal sector can be strongly predicted by their socio-demographic features
(Basbay et al., 2018). There is a negative correlation between age and education level and the amount of time spent in
informal economic activities (Williams et al., 2016). The article of Adhikari (2020) also supports that the early
working age population is involved in the informal sector. Additional research revealed that those in white-collar jobs
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with high incomes are less likely to participate in grey economic activity (McCaig & Pavcnik, 2015). Jensen et al.,
(2019) showed regional differences in the kind and character of informal economic activity, as well as an urban-rural
gap.

This paper attempts to verify the importance of informal economy by providing socio-demographic characteristics of
informal workers of main urban area of Nepal. Three main indicators economic, social and behavioral are explained
to justify the socio-demographic dimension of the informal labour force. The second section deals with the literature
review. The third section deals with methodology. The fourth section discusses the socio-demographic status of
respondents, household characteristics, perceptions, and problems of respondents.

Literature Review

Both official and informal economic activity contribute to forming a nation's economy. The IE has received little
attention from international agencies, which have instead focused exclusively on promoting urban areas' role in this
evolution due to their ability to improve living conditions, create jobs, and renovate within smaller ecological
footprints than other settlement patterns (Browm & McGramahan, 2016). The informal sector has employed roughly
1.6 billion people, just a sizable number (Neuwirth, 2011; Ruzek, 2014). In a World Bank report, Benjamin et al.
(2014) examined those nations whose means of support and employment for a severe population portion were
dependent on IS. Informality is associated with low productivity across the regions. This sector is shown to have a
high share of about 70 percent of low-income countries in Africa and a minor share of high-income countries. This is
supported by Schneider and Endte (2003); in developing countries, the IS represents 10 to 20 percent of global
production and over a third of the global output of developing countries.

Sookram et al. (2009) studied the socio-demographic characteristics in the informal sector of an evolving economy
using the case of Trinidad and Tobago. The researchers found that household members are motivated to choose the
informal sector due to the high tax rate in formal economic activities. The respondents were also motivated in this
sector by socio-economic conditions, such as the number of family members they must back and trust that the
resulting tax evasion will go unnoticed. Their understanding of the risk of detection by the tax authority is primarily
determined by the income they earn in the IS and the extent of government administration.

Hossain et al. (2015) tried to explain the socio-economic analysis of informal economic activities, stating that most of
the workers were young and middle-aged. Over half of workers went to high school, and around half completed
secondary education. As workers have financial constraints, the credit facility is usually limited to informal
businesses. Sixty percent of workers own businesses and save, and around 15 percent borrow from relatives.The low
income of the respondents indicates the low economic status in society. In this regard, none of them wants to pay
government tax.

Williams and Horodnic (2015) designed their study to identify the condition of self-employment and the informal
economy, taking some evidence from the European Union. They tried to answer whether those self-employed in the
IS are marginalized based on 27,563 direct interviews conducted, and about 1,969 individuals reported themselves as
self-employed. To ensure that the variables were related to sex, age, region, and locality size, the researcher used a
multi-stage random sampling.Their analysis revealed that for younger, self-employed, widowed shop owners,
craftspeople, and individuals, their morality does not align with national morality. They are likely to engage in the
informal economy significantly. Men engage in the IE significantly more than women as they live in the affluent EU
region. The policy recommendations of this study were: informal self-employment helps the marginalized people, so
the region's government should give attention to protecting them; this is also the case for individual nations and other
regions as well, and it needs to be evaluated. Diallo et al. (2021) have analyzed the socio-economic impacts of the
informal sector in Guinea. This study aimed to identify the core economic activity and how these generate positive
financial power for local development. The study revealed that the IS deals with major prospects for sustainable
development and poverty alleviation if the necessary infrastructures and support are provided. Regular monitoring
and evaluation systems are required for the development of this sector. The role of socio-economic causes such as
credit and educational status, compared to those in the government policies and formal sector, etc., need to be paid
more devotion. At the environmental level, progress is constrained by weak infrastructures in communication and
transportation, which restrict the extension of enterprises that may be proved locally profitable.

Methodology

This part describes the research approach and methodology used to produce the data required to address the study
concerns after providing the contextual framework and examining pertinent literature in the preceding two sections.
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The purpose of this study is to investigate the state of informal activity in urban areas of Nepal. The purpose of the
study is to investigate the core representative status first because no previous study or database exists. In these
regards, a structured survey questionnaire used in a qualitative manner may prove to be more successful.

The results of this study can be applied to decision-making concerning the socioeconomic facets of informal work. A
representative survey of informal workers in the urban Nepal is therefore necessary for this study. In this regard, a
survey that relied on the researcher' subjective judgment non-probability sampling technique was conducted.

In total 423 informal workers in six metropolitan city of Nepal provided primary data for the survey using a
structured questionnaire. Since the population's total cannot be calculated or is unpredictable in nature, a sample size
of 423 is thought to be representative in this unknown population case. The study is carried out between the months
of first of the July andend of the December in 2020. A variety of descriptive data have been employed to portray the
socio-economic status of informally employed individuals.

For analysis of the results, the STATA-14 program was used to show the statistical relationship between the
variables. The chi-square test has been used to examine the difference between the variables on employment patterns
and characteristics of informal activities under some classifications. Some simple tabular form in percentage basis
technique and graph have been used to describe the relationship between related variables like distribution of
occupation by sex, use of durable goods and saving patterns of respondents.

Data Analysis and Results

This paper mainly focuses on the socio-economic characteristics of the sampled labour force in all six metropolitan
cities of Nepal. It also considers the nature of the economic activities of the labour force involved in the informal
sector of the sampled metropolitan cities. These cities are more appropriate places for non-agricultural informal work.

Many studies have been conducted on the informal sector economy, and most have centered on labor issues focusing
on the workers' point of view. The paper consists of a descriptive analysis of socio-economic variables.

Socio-Demographic Characteristics of Respondents

Under socio-demographic characteristics, this study covers the household socio-demography status related to
migration, the origin of informal work, age, education, family size, sex, marital status, ethnicity, and occupational
status of respondents.

Origin of Respondents (Migration Status)

For socio-economic security, people leave the area where economic opportunities are less and come to the place
where they feel economically comfortable. So, migration is expected in the Nepalese context. Rural to urban
movement is a critical issue confronted by almost all the municipalities of Nepal (GoN, 2008).
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Figure 1: Origin of Respondents
Source: Field Survey, 2020
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As represented in figure 1, among the total respondents, 71 percent are migrants, whereas 62 percent migrated from
their own country and 9 percent from India. The numbers of migrated informal workers are higher in Kathmandu,
Lalitpur and Bharatpur compared to the other three metropolitan cities. The view of Harris and Todaro (1970)
supports this result that, generally, the informal sector complements migration. The migration of household heads is
strongly associated with informal business creation in the dynamic area (Sheehan & Riosmena, 2013).

Origin of Informal Work

The origin of the informal sector refers to the occupations they were involved in before getting involved in current
informal workers. The informal sector job is the first-hand job for many respondents (74 percent), as represented in
figure 2. It is the effect of migration from rural to urban areas. In a new place, migrants have difficulty finding
employment in the formal sector, so the informal sector becomes a staging ground for those trying to get formal
sector jobs (Abdulloev et al., 2012). About 21 percent of respondents are from the agriculture sector. People
transform agriculture into the informal sector because of low productivity in the agriculture sector. Only 5 percent of
respondents have entered the informal sector, leaving the formal sector.

[VALUE][

[VALUE][

[VALUE][

Informal Origin

Agriculture

Formal Work

Figure 2: Origin of Informal Work
Source: Field Survey, 2020

Age, Education, and Family Size

The informal workers have been analyzed based on the respondent's age, education and family size.

Table 1: Distribution of Age, Education and HH Size of Respondents
Variables Mean Std. Deviation Min Max Std. Error

Age 35.87 12.21 12 71 0.59
Education 5.62 4.51 0 18 0.22
HH size 4.65 1.88 1 16 0.09

Source: Field Survey, 2020

In this table, the age statistics of respondents in the study, the mean age of respondents is 35.87 years with a
considerable standard deviation of 12.21, covering low ages of 12 up to 72 among the respondents. The low standard
deviation from the mean age is indicative of a consistently distributed sample.

For the education of the respondents, the average education level is only 5.62 years of schooling because a large
percentage (54) of respondents in Birganj, compared to other metropolitan cities, were illiterate. The low level of
education is the main reason behind the increase in the informal economy in urban Nepal. The average family size of
the respondents is found to be 4.65, which is quite similar to the national level of 4.88 (CBS, 2012), which is the last
census survey of Nepal. Among the six study sites, the average family size in Biratnagar is higher (5.48), and in
Kathmandu is lower (4.28).

Age Group of Respondents

The age distribution of the respondents is represented in figure 3.
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Figure 3: Age Group of Respondents
Source: Field Survey, 2020 -Based on Central Intelligence Agency (2020)

The most significant number of respondents, more than two-thirds, are from the prime working age group (25-54
years). Only a negligible percentage of respondents are involved in child labour and the elderly age group. It indicates
that due to the lack of formal jobs, people of prime working age are involved massively in the informal sector.

Location-wise Educational Level of Respondents

The radar chart is used to analyze the different levels of education based on six metropolitan cities of Nepal (Figure 4).

Figure 4: Intensity of Education
Source: Field Survey, 2020
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A greater percentage of illiterate respondents are involved in Birganj Metropolitan City, whereas a smaller percentage in
Biratnagar is in the informal sector than all other metropolitan cities. Similarly, a more significant percentage of
respondents with primary education are engaged in Biratnagar Metropolitan City than in other study areas. The cities are
similar in the case of lower secondary and secondary level education. However, in the case of higher education, a
significant percentage of respondents are in Kathmandu, Lalitpur, and Bharatpur compared to other cities. No
respondent works in the informal sector and has a university education in Pokhara, Biratnagar, and Birganj.

Gander, Marital Status, and Ethnic Groups

The sex, marital status, and ethnic group are shown in Table 2. It is clear that over two-thirds of respondents are male
(69.50%) and married (75%). More than half (53.66%) of respondents are from the indigenous group. Negrón (2014)
views ethnicity as a social categorization most prominent in heterogeneous societies. Ethnicity has been recognized to
do with business startups and job success (Fafchamps & Minten, 2002). These statistical data suggest higher than
average participation rates of Nepalese males, married and indigenous, in the informal economy.

Table 2: Sex, Marital Status, and Ethnic Groups
Sex Freq. % Marital status Freq. % Ethnic Group Freq. %
Male 294 69.5 Married 319 75.4 Dalit 61 14.4
Female 129 30.5 Not married 84 19.9 Indigenous group 227 53.7
Total 423 100 Widowed 15 3.5 Bramhan/Chhetri 135 31.9

Separated 5 1.2 Total 423 100
Total 423 100

Source: Field Survey, 2020

Years of Experience

Years of experience are the knowledge gained from working in a particular field for a particular period. With the
years of experience in the study, the mean years of experience are 10.23 with a standard deviation of 9.29, covering
the least experience age of 1 year up to 50 years among the respondents. In comparison among the Metropolitan
Cities, the mean age of experience and maximum age of experience were both higher in Birganj Metropolitan City
and low in Bharatpur.

Table 3: Years of Work Experience
Metropolitan Cities No. mean Std. Deviation Min Max

Bharatpur 48 8.79 8.32 1 30

Biratnagar 48 11.79 10.73 1 40

Birganj 48 12.88 11.33 1 50

Kathmandu 150 10.31 9.32 1 50

Lalitpur 81 8.59 9.90 1 32

Pokhara 48 10 8.07 1 30

Total 423 10.23 9.29 1 50

Source: Field Survey, 2020

Figure 5 displays information about the working age of the informal worker. It can be seen that more than one-third
(41%) of the respondents are working for five years or less in a particular informal business and service. The last five
years, as defined, is the period 2015 AD - 2020 AD, representing the year of the recent great earthquake's effect on
Nepal's economy.

The figure shows that many people are involved in the informal sector after Nepal's great earthquake of 2015. One-
fourth of respondents are working for 6 to 10 years, 12 percent have 11 to 15 years, and 11 percent have experienced
16 to 20 and 21 over. Adhikari et al. (2021) argued that those who work for a long time in the informal sector
automatically leave work. It indicates that people are involved in the informal sector for their livelihood in the short
run, and in the long run, they are not interested in such a sector.
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Figure 5: Years of Experience under different group
Source: Field Survey, 2020

Households Asset and Residence Status

Around 89.36 percent of total respondents reside in their own homes, whereas 10.64 percent in rented is quite similar
to the national level of 90 percent (CBS, 2012) as in the last survey of Nepal.

The Metropolitan City-wise residence situation of the respondents is shown in figure 6. It is found that those who
work in Lalitpur Metropolitan City have their own house in their permanent place. About 90 respondents have their
own house, those who work in Kathmandu, Pokhara and Birganj, whereas, in the case of Bharatpur and Biratnagar,
only around 70 percent of respondents have their own house. A tiny percentage of respondents do not own a house in
the nation. In the given diagram, the indication yes stands for they have their own house; otherwise, no.
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Figure 6: Household Residence Status
Source: Field Survey, 2020

The Relation of Use of Durable Consumer Goods and Saving

Durable goods are an essential tool for modern life. They are taken as an indicator of people's living standards. The
use of more durable goods refers to high living standards and vice versa. About 92 percent of respondents have some
level of durable goods, whereas only around 8 percent have no type of durable goods. This indicates that large
numbers of informal workers can effortlessly fulfill their basic needs from informal work.

Table 4 shows that more household savings refer to more durable goods use than no savings. The value of χ2 is
significant at the 1 percent level 0.000 p-value for all levels. The goodness of fit in the model is less than 0.01.
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Table 4: Use of Durable Goods and HH Saving

Use of Durable Goods
Household Savings

Total χ2

Yes No
Yes 255 (98) 134 (82) 389 (92)
No 5 (2) 29 (18) 34 (8) 34.1299***

Total 260 (100) 163 (100) 423 (100)
***0.01, ** 0.05, *0.1 level of significant; Figures within parentheses are percentages.

Savings Status

The saving statistics are shown in table 5. More than 60 percent of respondents have been able to save from their
income. Among them, the average monthly saving is NRs.6081.54 with considerable standard deviation, covering
most negligible savings of NRs.500 up to NRs.50000 among the respondents. The low standard deviation from the
mean saving indicates a consistently distributed sample. The average value of respondents' available assets is more
than 15 lakhs.

Table 5: Saving Statistics
Monthly Saving Statistics (in NRs)

Obs Mean Std. Dev. Min Max
260 6081.54 6194.12 500 50000

Value of Available Assets Statistics
Obs Mean Std. Dev. Min Max

423 1543487 3082329 0 25000000
Source: Field Survey, 2020

Perception and Problems Related to Informal Work

The respondents' perception is related to the tentative scenario of the informal sector in an urban area of Nepal. The
perception of respondents on the focused issues of the study is given in Table 6. Around 95 percent of total
respondents have reported that their involvement in this sector has increased their social integration. Around 90
percent of respondents feel satisfied with their current occupation in the informal sector. Almost all (97%)
respondents think that their basic needs are met by informal work.

Interestingly, the highest percentage (70%) of respondents is not satisfied with the assistance given by government
institutions. Moreover, more than three-forth percent of respondents feel different kinds of harassment in their
informal business.

Social Participation and Network

Social and institutional involvement and participation are significant factors that help workers know details about the
informal sector's activities and protect them from different hurdles created by other sectors. However, of the total
respondents, almost all have not been members of social or professional associations.

Discussion

The informal economy is a significant component of labor markets worldwide, particularly in developing countries.
Age significantly impacts informal economy involvement. Younger workers and prime working age seek flexibility
due to lack of formal job opportunities, Chen (2007) emphasizes that because of their lack of training and work
experience, people in this age range are particularly vulnerable to changes in the economy.

Younger individuals, often engage in informal work due to a lack of formal employment opportunities and the need
for flexibility (Amin & Makhija, 2021).While older workers seek financial support from early retirement. This dual
role highlights differing motivations. One important factor in the informal economy is gender. Due in large part to
societal expectations and restricted access to formal career options, women are overrepresented in the workforce.
Women frequently participate in informal work to balance family responsibilities Kabeer (2015).

Another important aspect affecting participation in the informal economy is educational achievement. People with
lower levels of education are more likely to work informally because they are not qualified for formal occupations
(Schneider & Enste, 2000).Individuals with lower levels of education tend to dominate informal employment due to a
lack of qualifications for formal jobs (Charmes, 2022). Dynamics of informal work are strongly influenced by family
size and marital status. Larger families may need several sources of income, which frequently results in all
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members—including the children—looking for work (Edmonds, 2006). Because children may forsake their schooling
in order to make financial contributions, this dependency on informal labor might prolong poverty cycles.

Experiences in the informal economy are significantly shaped by ethnicity. Minority ethnic groups frequently
encounter obstacles to formal employment, which forces them to work in informal businesses (Portes & Haller,
2002). Support the evidence by Portes and Rumbaut (2019), marginalized ethnic groups frequently face obstacles to
regular employment, which forces them to pursue informal work. Social networks facilitate job access, but ethnic
discrimination can limit opportunities. Informal networks are crucial for marginalized communities, navigating the
labor market (Massey et al., 1993).

Conclusion

The main objective of this paper is to analyze the dimensional analysis of the informal sector in the urban area of
Nepal. Marginalized and impoverished people mostly rely on the informal economy for their livelihood. It is
necessary to talk about the respondents' social demographics, including their sex, age, caste, education, marital status,
and employment status, in order to comprehend the realities faced by informal workers.

The mean age of respondents is about 36 years with a considerable standard deviation, and the most significant
number of respondents, more than two-thirds, are from the prime working age group (35-54 years). The working age
of the informal workers is 41 percent of the respondents, who work for five years or less in a particular informal
business and service. Similarly, over two-thirds of respondents are male and married. More than half of the
respondents are from an indigenous group. As compared to males, more female respondents were self-employed. In
total, 73 percent of female respondents are in this sector, but only 51 percent of male respondents are there. Informal
work is the dominant occupation. About three-fourths of household heads are engaged in this sector. Agriculture and
private job are primary for around one-fourth of household heads. The study found that around 95% of respondents
reported that their involvement in this sector had increased their social integration. Around 90% of respondents feel
satisfied with their current occupation in the informal sector. Almost all (97%) respondents think that their basic
needs are met by informal work. About 77 percent of respondents feel harassed in their informal business—the
incidence of harassment related to the informal business by metro police is the largest at about ninety percent. Social
and institutional involvement and participation are significant factors, but almost all have not been members of social
or professional associations.
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Abstract

Forest fires are the most frequent hazards in Gandaki Province, Nepal, and have
deeply affected its unique physiography, vegetation, and human activities. This
study focuses on identifying the main factors that cause forest fires and develops
a susceptibility map using the MaxEnt model. Satellite image data and field
observation across the province; topographical variables such as physiography,
elevation, slope, and environmental variables such as temperature and
precipitation, and anthropogenic variables such as land use were analyzed to
deduce fire risk. The results indicate that the Myagdi, Gorkha, and Baglung have
the largest share of fire-prone areas, representing 44% of the total area falling
within the fire-risk zone. Myagdi is the most hazardous district, which covers
17.35% of this fire-susceptible area, followed by Gorkha with 16.56%, and
Baglung with 10.59%. Their rugged topography, steep slopes, shrubland, and
high density of forests are these districts are so prone to susceptibility.
Contrasting this, Parbat and Manang present very low fire hazard conditions
because of cool climates, less vegetation cover, and river and snow barriers.
These account for only 1.56% and 2.39% of the total fire-prone area. Principles
of effective forest fire management emphasize the targeting of high-risk districts
with appropriate measures concerning sustainable land-use practices, community
participation, and enhancing monitoring activities within the province.

Keywords: Forest fire susceptibility, hazard mapping, risk factors, MaxEnt
modeling, Gandaki Province

Introduction

Forest fires are a rising global concern, destroying millions of hectares of forest areas yearly. These have caused
massive ecological losses by disrupting the balance of nature, causing a loss of biodiversity, human life, and
socioeconomic development (Gao & Liao, 20170). The alarming trend has linked forest fires to a combination of
anthropogenic activities and climate change (Robinne, 2021). Most of the terrible events in recent decades have been
blamed on poor local forest management practices among other causes, exacerbated by climate change factors such as
unprecedented protracted droughts and rising temperatures. The devastating wildfires in both Australia and the
Amazon rainforest have been blamed on poor local forest management practices exacerbated by the impacts of
climate change, including exceptionally prolonged droughts and increasing temperatures (Shukman, 2020). These
come with serious repercussions, mostly irreversible damage to the ecosystems, habitat loss among innumerable
species, and very heavy financial losses among the local communities and nations alike.

In recent years, forest fires have become a crucial factor in the deterioration of Nepal's forest ecosystems and,
consequently, pose a variety of environmental problems. The main cause of this is human activities; it has been
recorded that about 89% of forest fires usually originate during the dry season, specifically during March, April, and
May (Bhujel et al., 2017). This peak fire season, characterized by prolonged low rainfall and high temperatures,
seriously threatens the country's natural vegetation, besides causing massive damage to public and private properties.
These fires have very depressing ecological consequences, including severe vegetation damage, threats to
biodiversity, and disruption of ecosystem services that include soil fertility and water regulation. Moreover, forest
fires destroy Non-Timber Forest Products (NTFPs) and promote invasive species, as well as pose great risks to
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human life and infrastructure, which is why the management of forest fires is an urgent priority for both national and
local authorities (Uys et al., 2018).

This is evident in the rising tide of research works on understanding the factors that underpin forest fires in Nepal, as
incidents have increased over time. Indeed, more than 35,000 fire incidents reportedly occurred between 2000 and
2016, with estimated economic losses of over $107,000, 11 fatalities, and several injuries (Bhujel et al., 2017). It
denotes human-induced fires, whether due to deliberate land-clearing practices or accidental ignitions, as the main
cause of disturbance to Nepal's forest ecosystems and biodiversity. With the call for addressing the risks of forest
fires in Nepal becoming increasingly important, modern technologies have been utilized to model the fire risk and
map hazard zones. Recent developments in remote sensing, GIS technology, and statistical approaches have enhanced
the understanding of the dynamics of forest fires, thus enabling the formulation of appropriate management strategies
(Parajuli et al., 2020). In this respect, the present study examines the risks associated with forest fires and determines
hazard zones in Gandaki Province, Nepal, thereby contributing to the development of a better framework of forest
fire risk assessment and its management in the region.

Literature Review
On a global scale, forest fires are a significant contributor to anthropogenic greenhouse gas emissions and have
negative impacts on the integrity of wildlife and ecosystems. Robinne (2021) estimates that between 2001 and 2018,
about 7.2 billion hectares burned at an average of roughly 400 million hectares per year. This number is staggering
and represents the growing need for good fire management practices. Although the total area burned during the
period 2013-2018 was below the long-term average, according to FAO (2020), the risk associated with forest fires is
already 1.1 times higher in contemporary climate conditions compared with that in pre-industrial times, and under
future climate scenarios may double.

The situation is not different when it comes to Nepal. Some studies estimated that about 40,000 hectares of forest are
burned every year, most in the dry seasons between February and May of each year. This is the period with low
rainfall and high temperatures; hence, a period of high fire spread. The 2009 disastrous fires, which affected most
people and caused immense destruction, indicate the severe effects of forest fires on human habitations as well as on
the natural ecosystem. Land clearing, careless behavior of people, and deliberate ignition for land management on
account of anthropogenic causes have been identified as the key factors (Parajuli et al., 2015).

The occurrence and magnitude of forest fires are increasing, and thus there is an urgent need for better tools to assess
risk. Parajuli et al. (2020) developed fire risk models for two major landscapes in Nepal using remote sensing and
GIS technologies to develop risk maps for early warning. This method is supported by the works of Jaiswal et al.
(2020) and Erten et al. (2004), where fire risk zones were defined as areas with a high possibility of potential fire
spread. Precise threat mapping may be thus considered as a tool not only to minimize negative impacts resulting from
forest fires but also to provide input for resource allocation in fire management.

In this regard, quantitative evaluation models, including the Maximum Entropy Model (MaxEnt), are among the
popular applications for the assessment of risks from forest fires (DoF, 2022). MaxEnt would preferably be applied
since it requires merely a minimum amount of data and can predict the spatial distribution of fire risk with
environmental variables. It has already outperformed a few other machine-learning methods in a couple of
comparative studies, which makes it the most preferred by researchers who are focusing on forest fire prediction
(Vilar et al., 2016; Kim et al., 2019). Geospatial models, now increasingly use satellite data to map fire risk indices,
allowing researchers to pinpoint high-risk areas and strategize accordingly for fire management (Bowman & Murphy,
2010; Nelson & Chomitz, 2011).

Understanding the causes and dynamics of forest fires is rather an important aspect of developing effective mitigation
strategies. The studies on the temporal-spatial pattern of fire occurrences will help classify areas that are prone to
high risk, something which is important in implementing preventive measures and managing sources of ignition.
They further help incorporate biophysical and human elements in their forest fire risk models to enhance their
accuracy and relevance. Matin et al. (2017) pointed out that much of the research relating to district-specific fire
patterns and risk mapping lacks district-level risk mapping, on which resource allocation should be based. Second,
the management of fires needs to be made more inclusive of the resident's local communities; after all, their
traditional knowledge of the local conditions will enrich the preventive measures for fires.

The various technological advancements have increased the availability of remotely sensed data to study forest fires;
hence, helping in fire monitoring, risk assessment, and understanding of causes and effects that include (Bowman &
Murphy, 2010; Nelson & Chomitz 2011). Common tools that are normally used to predict fire risks for forest fire
modeling include MaxEnt, random forest, and regression tree analysis. This is especially effective, being simple yet
accurate, outperforming many of these other models in many comparative studies (Phillips et al., 2006; Vilar et al.,
2016; Kim et al., 2019).
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Study Area
This study focuses on Gandaki Province, which is centrally located in Nepal and lies between 27° 26' 15'' N - 29° 19'
15'' N and 82° 52' 45'' E - 85° 12' 01'' E. It consists of 11 districts, namely Nawalpur, Tanahun, Gorkha, Lamjung,
Kaski, Syangja, Parbat, Baglung, Myagdi, Manang, and Mustang. It has 85 local bodies comprising one Metropolitan
City, 26 Municipalities, and 58 Rural Municipalities (MoITFE, 2018). It covers an area of 21,976.34 km² and
constitutes 14.93% of the total land territory area of Nepal. According to the census 2021, the population of the
province is 2,466,427; there are 662,480 households. The male population is 1,170,833, while the number of females
is 1,295,594 (NSO, 2021).

Elevation varies from 104 meters at the southern part of Nepal (India border) on the Gandaki Canal of the Narayani
River to 8,167 meters at Dhaulagiri, the highest peak. A lot of such geomorphological and physiographical features
come within this varied topography of the province, which controls the pattern of forest fire susceptibility across the
province.

Around 37.1% area of the province is covered by forest. Major tree species of the province are Sal, Sissoo, Khair,
Rani salla, Chilaune, Katus, Utis and Gobre salla. The major forest management models exercised in the provinces
are community forest management, collaborative forest management, and block forest management. A scientific
forest management program has been launched in all these forest areas through the Nepal government. Chiraito,
Kutki, Panchaule, Lokta, Ban lasun, Satuwa, Atis, Nirmansi are major Non-timber forest products (NTFPs) (MoITFE,
2018).

Figure 1: Location Map of the study area
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The diversified geological and geographical features of Gandaki Province make it very prone to different kinds of
natural hazards. Unplanned settlements, steep terrain, rapidly flowing rivers, and large areas of uncultivated land
contribute greatly to their occurrence in that region. Human intrusion into these natural settings brings even higher
risks, enhancing the frequency and intensity of disasters related to forest fires, among others. These combined factors
make the hazard landscape complex, and management needs to be closely considered.

Materials and Methods

Materials

Key informants’ interviews and focus group discussion for the current study was carried out in 2019. Preliminary
consultations were carried out with government officials, including staff from the district administration office,
district police office, district coordination committee, and representatives from municipalities and rural
municipalities. Members of the Red Cross Society and elected community leaders from all 11 districts of Gandaki
Province were also consulted to identify potential risk zones and locations prone to hazards. The following
environmental variables were derived from free available databases, as shown in Table 1, before their processing with
ArcGIS 10.8 to make their format uniform in ASCII format and their resolution in 30 m. Also, some of the variables
whose data formats are vectorial (points and lines) were transformed to raster data with the same resolution.

Table 1: Environmental variables used for the study
Category Variables Source Unit

Topographic Aspect (USGS, 2019) degree
Elevation m
Slope degree
Distance to water (Geofabrik, 2019) km

Climatic Mean precipitation (WorldClim, 2019). cm
Mean temperature degree
Mean solar radiation

Vegetation
Related

Mean EVI (MODIS, 2019) dimension less
Forest Global forest change (Hansen, et al., 2013) dimension less

Anthropogenic Land use land cover (ICIMOD, 2010) type
Distance to road (Geofabrik, 2019) km
Distance to path km
Distance to settlement Department of Survey, Nepal km

Methods

MaxEnt, or Maximum Entropy, is a software tool that models species distributions using geo-referenced occurrence
data along with environmental variables to predict the suitable habitat of a species (Phillips et al., 2006). It was firstly
designed for ecological studies and then used in the prediction of the distribution of various plants and animals
(Guisan, et al., 1998; Pearce & Ferrier, 2000; Gillespie & Walter, 2001; Phillips et al., 2006). It also has recently been
used to predict natural hazard risks such as forest fire, flood, and landslide events (Goetz, et al., 2011). Environmental
variables presented in Table 1 and hazard occurrence data were input in MaxEnt version 3.4.1 to model the potential
disaster risk zones of this work. The model used 1000 maximum iterations, as suggested by Barbet-Massin et al.
(2012), and was run for ten replicates. A data split was performed technique where 70% goes to training, while the
remaining 30% goes to the validation of the models. Based on the findings of Liu et al. (2013), the MaxSSS threshold
was chosen for changing continuous probability maps into binary maps. To prepare the forest fire susceptibility map
of the present study area, this threshold was applied.

Accuracy Assessment

An accuracy assessment was carried out to establish the reliability of the susceptibility map using both threshold-
independent and threshold-dependent methods. The threshold-independent method AUC has been utilized to evaluate
model performance, measured by the area under the ROC curve. An AUC score of <0.7 indicates poor performance,
0.7-0.9 denotes moderate usefulness, while >0.9 suggests excellent performance (Pearce & Ferrier, 2000). The
threshold-dependent method utilized the True Skill Statistics, computed as TSS = Sensitivity + Specificity − 1, within
a range between −1 and 1 (Allouche et al., 2006). The TSS value less than 0 reflects unsatisfactory model
performance, whereas 1 represents a perfect fit. The TSS was averaged over 10 model outputs, and the threshold used
to maximize the TSS was used to transform the continuous susceptibility map into a binary map (Liu et al., 2013;
Jiang et al., 2014).
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Findings and Discussions

Factors determining the forest fire risk zone
In this study, the most important contribution was the determination of the contributing factors to forest fire
susceptibility, focusing on those core variables that dictate fire risk. The results given by the MaxEnt model allowed
one to perceive the relative importance of different environmental factors assessed through regularized training gain.
This latter term measures how much better the model fits the occurrence data compared to a uniform distribution. The
description of model performance includes all the variables, "with only variable" refers to the performance of the
model on the removal of a certain variable, whereas "without variable" refers to a model run only when that particular
variable is included as per Phillips (2017). Here, lower regularized training gain for only one variable contributes to
indicating a higher contribution to forest fire susceptibility; and a higher value contributes to a lower effect.
The results show that the most contributing factors to forest fire risk, according to the MaxEnt model, are related to
elevation, temperature, distance to water bodies, and rainfall. These factors are those that most greatly affect the
spatial pattern of areas prone to fire, where lower elevation, higher temperature, and reduced distance toward water
sources are highlighted as principal factors increasing fire susceptibility in the area under investigation. The resultant
output in ranking order presents the various environmental variables that best explain the zoning of fire risk in the
forests of Gandaki Province, Nepal. These results also tend to indicate that while some variables have a very
significant influence on fire risk prediction, others contributed moderately or minimally.
The top-scoring variables according to the highest regularized training gain are mean precipitation, mean
temperature, and elevation. These are seemingly some of the most important factors to consider during the risk
modeling process. Mean precipitation simply indicates that the lower precipitation areas are at a higher danger of
experiencing fires because low rainfall simply sets the stage for ignitions and propagations to occur easily and
efficiently. The mean temperature is a similarly important factor and the regions that are usually hotter tend to have a
higher proclivity for fire since the proclivity for dryness and the actual weather of the location are right for the
propagation of a fire. Probably due to changes in elevation, temperature, vegetation types, and moisture change
significantly with altitude variations; it is an essential factor for fire. Elevation is another important factor.
The Mean solar radiation and land use/land cover, including forest cover, realize considerable increase, thus proving
that they are very influential in fire risks, but at a slightly lower level than the ones of climatic origin. This is because
land use or land cover is important in that areas with dense vegetation are more prone to fire since fuel is readily
available. Mean solar radiation impacts surface temperatures and contributes to vegetation drying, thus increasing the
chances of fire. On a similar thought, forest cover has to do with highly forested areas developing bigger and more
destructive fires due to the abundance of material to burn.

Figure 2: Importance of variables to train the forest fire risk model

Other factors-distance to roads, distance to settlement, slope, and distance to water-show a more moderate impact on
fire risk. Although each of these variables taken individually contributes less, they are relevant in their joint
consideration for the analysis of fire risk. These might include distance to road and settlement, which features the
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proximity of humans, raising the danger from human-caused fires, such as those from the clearing of land or other
unintentional ignitions. The slope is one-factor affecting fire spread; in general, fires travel uphill faster. Distance to
water sometimes serves as a natural firebreak that may reduce the spread of a fire in those areas near the body of
water.
The last three factors, which have less individual influence yet are still a part of the overall risk model, are aspect,
distance to path, and mean Enhanced Vegetation Index. Aspect influences a slope's received solar radiation, which
again controls vegetation dryness and, therefore, fire susceptibility. Mean EVI is an indication of vegetation health
and density and would therefore be indicative of fire susceptibility but seems in this case to have less direct influence
on this model.

Figure 3: Factors determining the forest fire risk
Source: USGS, 2019 of (a) Physiography (b) Elevation (c) Slope; ICIMOD-2010 of (d) LULC; and WorldClim -
2019 of (e) Mean Precipitation (f) Mean Temperature

(a) (b)

(c) (d)

(e) (f)
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The risks of forest fire in Gandaki Province are primarily governed by physiography, elevation, slope, LULC,
precipitation, and temperature (Figure 3). Generally, areas of low elevation, particularly the Terai and mid-hills, are
considered at risk due to high vegetation and dry conditions; whereas, high-altitude regions such as Mustang and
Manang fall into a low-risk category due to the scarce density of vegetation and colder climatic conditions. Steep
slopes, as illustrated in the slope map, accelerate fire spread, especially in the mid-hill and mountainous regions since
slopes above 45° pose greater risks. In the LULC map, forests in mid-hill and low mountains are very vulnerable to
fires, especially during dry seasons. Human activities related to agriculture near forests also enhance the risk of fire.

Precipitation and temperature fluctuations also affect the vulnerability of land to fire. Southern regions with relatively
high temperatures and irregular rainfall have much more propensity to catch fires because vegetation tends to dry up.
In northern areas, temperatures are cooler, and the quantities of rainfall are lower, where the risk of such fire is lesser;
however, small-scale fire is likely to happen when it is extremely dry.

Figure 4: Response of fire risk to mean precipitation

In the graph at left, the curve depicts the relationship between mean precipitation and the probability of fire risk
(Figure 4). This curve follows roughly a bell-shaped pattern. Starting from low precipitation, fire risk increases with
rising precipitation, then peaks around a precipitation value of about 57 mm. past this peak, the probability of fire risk
decreases linearly with increased precipitation.

This would suggest that moderate precipitation creates conditions that are opportune for forest fires. In such periods,
adequate moisture prevails for vegetation to grow, while it could be used as fuel for fires. On the other hand, rainfall
is not high enough to keep biomass moisture high, and so the region becomes prone to ignition. When the
precipitation value exceeds a threshold value of 111–166 mm, the environment becomes relatively wet, decreasing
the likelihood of fires due to higher moisture levels that may impede the easy firing of vegetation.

In other words, low and extreme precipitation both reduce fire risk, while fire danger is highest for moderate levels of
precipitation. This pattern shows that for ecosystems, there is a narrow window of precipitation where fire hazards
increase greatly. This conclusion also agrees with global patterns, where large fire outbreaks occur usually during dry
seasons or after a moderately wet year because of the amount of dry, combustible material available and due to the
favorable weather toward ignition and fire propagation.

The result shows the probability of fire risk concerning land cover types; it can be shown that different land covers
perform differently concerning fire hazard (Figure 5). Shrub land, broadleaved open forest, and needle-leaved open
forest have high probabilities of fire risk, while rivers, snow/glacier areas, and built-up areas have the lowest
probabilities.

Shrubland and open forests are less dense compared to other vegetation classes, thus being highly vulnerable to fires.
Areas in such categories may have vegetation that is arid and of lowlands nature and may be characterized as light
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fuel to the spread of fire for a period of a dry season or in areas with moderate rainfall. The region catches fire easily
because the area has combustible materials, accompanied by heat and wind exposure. Broadleaved closed forests and
needle-leaved closed forests, on the contrary, have lower risks from fire as compared to their open categories of
woods. This probably is due to the more humid microclimate created by a close canopy, thereby decreasing the
possibility of the fire reaching the forest floor. The canopies also contribute to holding moisture within their cover,
hence making the overall forest even less flammable.

Figure 5: Probability of landslide risk to land use land cover type

Grassland also has a high fire hazard since grasslands are known to dry off quite rapidly, therefore offering
considerable fuel for wildfires. With less vegetation, the similar-looking landscapes over vast expansions make
grasslands more prone to widespread fires, especially in periods of dry weather. Agricultural land presents a medium
fire hazard, probably because fire is used in land clearing for agriculture. The risk is still smaller, however than in
natural sceneries, where broad vegetation cover makes such areas more flammable. Intuitive enough, the lowest fire
risk is demonstrated by built-up, rivers, and snow-covered areas. Large built-up areas generally have fire
management systems in place and less combustible material, whereas rivers and snowy regions act like natural
firebreaks that prevent the spread of a fire.
The presented analysis of precipitation and land cover types underlines a very complex interplay of natural and
human-modified landscape factors that determine fire risk. On one hand, moderate precipitation favors vegetative
growth that later will act as fuel for fires. At the same time, the territories of shrublands and open forests show high
vulnerability to outbreaks of fires, drawing attention to special management interventions in these zones.
This will indeed be useful to understand while devising effective fire management strategies within Gandaki
Province. Mitigation efforts should, therefore, target high-risk ecosystems such as shrublands and open forests, given
the variability of precipitation patterns on fire risk. Local agricultural activities and land-use practices will also have
to be carefully monitored, especially during periods of low rainfall when the fire hazard may be higher.
Forest Fire Susceptibility Mapping of Gandaki Province
Finally, this study predicted and mapped the forest fire risk zonation throughout the Gandaki province (Figure 6,
Table 2). Shrubland, broadleaved close forests and other forests, and grassland are identified as major factors
contributing to the forest fire risk zone.
The High Mountains and Terai regions are identified as major fire risk zones. A total of 6,349 km2 area is identified
as a fire risk zone in Gandaki province. A threshold (0.255) to maximize the sum of sensitivity and specificity was
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used to change the probabilistic map to binary risk-free zones. The high Himalayan and middle hills have low fire
risk. In the middle hills there is more forest broadleaved close forests and shrubland so these regions have more fire-
prone areas.
Out of 11 districts of the province Myagdi, Baglung, and Gorkha districts have more fire risk areas whereas Parbat
and Manang districts have less fire risk areas (Table 2). Probably, these districts have more vegetation cover as a
result they have more fire risk.

Table 2: District-wise fire risk area

S. No. Districts
Fire risk area

Area (Km2) Percentage
1 Baglung 672.66 10.59
2 Gorkha 1051.23 16.56
3 Kaski 681.97 10.74
4 Lamjung 813.23 12.81
5 Manang 151.88 2.39
6 Mustang 376.76 5.93
7 Myagdi 1101.57 17.35
8 Nawalpur 787.98 12.41
9 Parbat 98.96 1.56
10 Syangja 208.21 3.28
11 Tanahun 404.55 6.37

Total 6349.00 100.00
The district-wise data on the Gandaki Province, Nepal, regarding the forest fire potential area, shows considerable
spatial variation of fire risk across the region. There is a large number of districts with higher conglomeration of fire-
prone areas. Out of the total area of 21,976 km2 of Gandaki province, the MaxEnt model derived that, there is area of
the potential forest fire risk is 6349 km², which is distributed variably among 11 districts (Figure 6). Further, such
data may be used in critical analyses to search for possible drivers of fire risk and inform appropriate fire
management strategies.

Figure 6: Forest fire susceptibility map of Gandaki Province

Among the districts, Myagdi, Gorkha, and Baglung have the largest proportion of forest fire risk areas, combining
more than 44% of the total fire risk within the province. Myagdi alone has the largest area at risk with 1,101.57 km²
(17.35%), but the second is Gorkha with 1,051.23 km² (16.56%), while the area covered by Baglung is 672.66 km²
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(10.59%). These districts are rugged in topography, steep slopes, and with diversified types of forests, and shrub land
which may enhance the vulnerability of fire by accumulating dry biomass and being highly exposed to wind. This fire
risk may be much more pronounced because of the interaction between these topographic factors and human
activities such as deforestation or slash-and-burn agriculture.

Lamjung, Kaski, and Nawalpur also come under considerable fire-risk areas that share more than 36% of the total
area. These three districts are almost identical in geographical and ecological conditions and therefore depict
moderate fire-risk indicators. Lamjung shares 12.81%, Kaski 10.74%, and Nawalpur 12.41%. These places are very
vital because they have high biodiversity, and any increment in occurrences of fires might have detrimental effects on
the local ecosystems and efforts of biodiversity conservation. This requires moderate but fairly targeted fire
prevention efforts against local vulnerabilities such as dry types of forests and agricultural burning practices that
contribute to the total fire risk at the province level.

On the opposing, districts such as Parbat, Manang, Syangja, Mustang, and Tanahun contain areas prone to fires that
contribute much less to the respective zone. With only 98.96 km² and 151.88 km² areas of fire risk, respectively,
Parbat and Manang are the two districts with the least area of fire risk in the province. It could be explained by
several factors including cooler climates and less vegetation in Manang. An arid environment keeps Mustang, despite
that, contributing about 5.93 percent because of the highly vulnerable dry shrubland and grassland zones to wildfire.

This difference in fire risk across the districts conveyed that uniformity in approach may not work concerning fire
management in Gandaki Province. High-risk districts such as Myagdi, Gorkha, and Baglung require immediate
attention regarding fire prevention and control (Figure 6). Some initiatives regarding that would be community-based
fire monitoring, improvement of fire management policies, and popularization of sustainable land-use practices.

Correspondingly, low-risk districts like Parbat and Manang may not need such a high level of concentration; still,
precautionary measures should be provided in case there is an outbreak of a wildfire somehow. What's more, the
general vegetation density in Mustang is pretty low, but the fire spreads fast in that type of landscape and destroys the
local ecosystem.

Model accuracy of fire risk modeling

The accuracy metrics of the model are shown in Table 3. The threshold-independent method AUC has a value of
0.758±0.072, whereas the threshold-dependent method measured by TSS produced a value of 0.484±0.122. The
optimal threshold value found was 0.255, for which the sum of sensitivity and specificity was maximum. This
threshold was used for the calculation of TSS, and also for transforming the continuous risk map into a binary map of
risk and non-risk zones.

Table 3: Accuracies of different replications of fire risk modeling
Replication 0 1 2 3 4 5 6 7 8 9 Average Std

Threshold 0.360 0.190 0.080 0.600 0.070 0.210 0.460 0.240 0.230 0.110 0.255 0.172

AUC 0.802 0.700 0.678 0.649 0.702 0.847 0.850 0.822 0.763 0.762 0.758 0.072

TSS 0.606 0.384 0.381 0.276 0.414 0.574 0.662 0.584 0.468 0.495 0.484 0.122

Conclusion

The study on forest fire susceptibility in Gandaki Province, Nepal, infers that the risk of fire might be highly varied in
space in its 11 districts, based on a complex interaction of environmental and climatic factors. Other than
precipitation, the most contributing factors to forest fire risk by using a MaxEnt model are elevation, temperature, and
proximity to water bodies. Low precipitation combined with high temperatures contributes to fire incidents,
especially in regions with a high vegetation cover like forests and shrublands.
From the district-level data, Myagdi, Gorkha, and Baglung have the highest shares of fire risk zones, with about 44%
of the total fire-prone area in the province. The fire risk area is very huge in Myagdi with an area of 1,101.57 km²,
adding 17.35% of the total area, followed by Gorkha with an area of 1,051.23 km² (16.56%), and then Baglung with
an area of 672.66 km² (10.59%). These districts fall within rugged topography, steep slopes, and massive areas of
forest cover. Besides this, the nature of the forest due to its dry biomass accumulation in the forest increases the rate
of vulnerability towards forest fires.
In Lamjung, Kaski, and Nawalparasi districts, it is very high too, ranging between 10.74% and 12.81% of the total
fire-prone areas. Due to similar ecological and geographical characteristics, they share every likelihood of catching
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fire, especially during dry periods. Targeted methods of fire management are effective measures against large-scale
outbreaks and risks to ecosystems.
Therefore, places like the Parbat district, covering 98.96 km² and accounting for 1.56%, and the district of Manang,
covering 151.88 km² and accounting for 2.39%, are those districts that have the least fire hazard. Such geographical
features as cooler climates, less density of vegetation, and natural obstacles like rivers and snow-covered lands can
act to establish a firebreak that will retard or stop fires from spreading in these areas.
In general, the findings of this study have established that fire risk in Gandaki Province is highly connected with
environmental factors like precipitation, temperature, and elevation, and also land cover types such as shrublands and
open forests, whereas the lowest fire risks were observed to be for built-up areas and those areas with important water
bodies. The fire management strategies should henceforth give ample priority to the high-risk districts, especially
Myagdi, Gorkha, and Baglung Districts while taking precautionary measures in relatively low-risk districts to protect
against future potential outbreaks. Gravitating toward sustainable land-use practices, better fire monitoring systems,
and community involvement are all keys to reducing fire risks and enhancing ecosystem resilience across Gandaki
Province.
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Abstract

This paper analyses the relationship between inflation measured in terms of CPI
and FDI, GDP, and population. The paper intends to examine the consequences
of FDI on inflation.  The unbalanced panel data of 88 countries from 1970 to
2021 was employed for the said purpose. The empirical results have been
estimated using Pooled OLS, Fixed Effect, and Random Effect Model.
Moreover, control variables GDP and Population were introduced to strengthen
the causal conclusion. Fixed Effect model was used for the analysis. The pool-
ability of the data is tested by the Breusch and Pagan LM test which confirmed
that Pooled OLS is not appropriate for the model. The Hausman Specification
Test was then conducted to choose between the Fixed Effect or Random Effect
model. The Hausman Specification Test for the Model suggests that the fixed
effect model is appropriate for data analysis. Thus, fixed effect regression is
used to find the consequences of explanatory and the control variables on the
dependent variable. FDI as an explanatory variable has a negative relationship
with Inflation, even in the case of controlling GDP and Population. The control
variable, GDP, displayed a negative association with Inflation, while Population
is depicted to have a positive relationship with Inflation.

Keywords: Inflation, FDI, GDP, Population, Fixed Effect

Introduction

Inflation

Inflation is one of the most regularly used lexicon in the field of Economics. Though it is used in the regular basis, it
becomes alarming all of a sudden depending on the macroeconomic situation of a country. It is because high and
persistent inflation fundamentally undermines public confidence in the economy and in the management of economic
policy which results in an adverse effects on risk-taking, investment, and other productive activities because public
would be sensitive to the potential risk of the inflation and directing their resources in managing the inflation
(Bernanke 2007).

However, inflation in itself isn’t a bad idea if it is low and stable. Low and stable inflation brings stability to financial
systems and fosters sustainable economic growth over the longer run (Roger W. Ferguson 2005). Mainly developing
country wants mild inflation in the economy for the growth and development of the country.

Inflation means a rise in the general price level of goods and services or depreciation of the value of money in an
economy over some time (Öner 2012). Inflation thus reduces the purchasing power of money. The process of
continuous and appreciable rise in the general price level that decreases the value of money over some time due to
many causes is known as inflation (Emeru 2020). In the Economic world, inflation is one of the macroeconomic
variables that affect other several variables such as real economics, interest rate, saving, economic growth, GDP, and
many more.

Inflation may affect the economy in both positive and negative ways. Negative effects of inflation include an increase
in the opportunity cost of holding money, and uncertainty over future inflation which may discourage investment and
savings (Mankiw 2011). Positive effects include reducing the real burden of public and private debt, keeping nominal
interest rates above zero so that central banks can adjust interest rates to stabilize the economy, and reducing
unemployment due to nominal wage rigidity (Grier and Grier 2006).
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Recently, inflation has been a hot topic for debate amongst individuals, businesses, governments and scholars.
Headlines as “Fears of High Inflation Getting Worse?”; “Consumer Prices Jump”; “Inflation Marks Quickest Pace in
More than a Decade” is getting the attention amongst public more than ever. And people can’t agree anymore with
the news and media reports. It is because Inflation succeeds in touching the lives of the ordinary citizen posing a
grave threat to any political system (Ikani 1989). The inflation has been a global phenomenon since many decades
and continues to affect the economic activities (Al-Shammari and Al-Sabaey 2012).

There could not be any better time than this to discuss and introduce the topic on the table. It is because the
inflationary pressures and a broad price increase is being experienced all across the globe. US, in the wake of the
COVID-19 pandemic, inflation reached 8.5%, its highest rate since 1982 (STATISTICS 2022). Similar is the story in
the case of UK too. According to ONS (2022) UK experienced Annual of 8.8% CPIH highest since 1991. Germany
also has hit the record of highest inflation of 10.4% which is the highest since 1974 (Startseite 2022). All of the
abovementioned countries were experiencing stable price level since the decades of 1970s. The 1970 was a decade of
inflation and more precisely the “stagflation” (Blinder 1982).

Foreign Direct Investment (FDI)

An investment made by the foreign nationals in the said country is referred to as Foreign Direct Investment. OECD
(2008) defines FDI as a category of cross-border investment made by a resident in one economy (the direct investor)
with the objective of establishing a lasting interest in an enterprise (the direct investment enterprise) that is resident in
an economy other than that of the direct investor. FDI helps in increasing capital inflow as the additional sources of
financing in the economy (Qin and Ozturk 2021). Domar (1950) focuses on the dual role of investment. One hand,
new investment generates income and effective demand. On the other, it increases productivity capacity of the
economy by expanding capital stock. The FDI plays a crucial role of internationalizing economic activity and it is a
primary source of technology transfer and economic growth (Lenka and Sharma 2014).

FDI fosters and maintains economic growth, in both the recipient country and the country making the investment. In
Developing countries, FDI helps in financing the construction of new infrastructure and the create jobs for their local
workers while multinational companies expand their footprints into international markets. KUTAN and VUKSˇIC´
(2007) finds that FDI inflows contributed to higher supply capacity which ultimately led to more exports. FDI
improves the export capacity of domestic firms. The linkage between the indigenous suppliers, foreign direct
investment, and domestic sources has a spillover effect through backward connection. Agrawal (2015), Sengupta and
Puri (2018), Verma (2020) conform the positive association amongst the FDI and Economic growths in the
economies of concerns in all of the studies.

Along with Economic growth and development, FDI also plays its part in influencing the socio-economic
development of the economies, mainly the host economies. Sattar, Hassan et al. (2022) found the long-run
relationship between FDI and Socio-economic development by analyzing FDI’s impact on poverty reduction, human
capital development, social safety in the economies under consideration. FDI strongly influences poverty reduction in
poorer countries. Poverty reduction can be attained through the realization of the FDI inflows in the poorer regions
(Ganic 2019).

But, the effectiveness of the FDI depends on the volume of the FDI as well as the level and the quality of the human
capital, physical infrastructures and institutions of the host country. Basnet and Pradhan (2014) suggests that the
countries at initial phase of the development may lack the absorptive capacities required to exert a perceptible effect
on economic growth. Kaushal (2022) recommends prioritizing improved governance based on the finding that
Countries with strong institutions, good governance, and transparent and stable legal regimes are the preferred
investment destinations.

Population

In every theory of production function, role of Population, particularly the share of labor in the total population, is
pivotal. Labor is an essential input to produce goods and services. In all the classical, neoclassical theories of
economic growth from (Smith 1776), (Ricardo 1904), (Harrod 1939), (Domar 1946), (Lewis 1954), (Rostow 1959)
stress the importance of labor and its dynamics in the economic growth and the development. Also in the Endogenous
growth theory by (Lucas 1988), (Rivera-Batiz and Romer 1991) emphasizes on labor mobility which will enhance the
productivity as well as enhance growth. The Modern Economic theory by Stiglitz (1969) explains the role of
innovation and entrepreneurship in driving economic growth. The author believes that policies that encourage
innovation and entrepreneurship can lead to sustained economic growth.
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The population is, in fact, a naturally endowed resource for economic development in all the economies. DAM
(1976) argues that population growth can lead to economic development with proper policy management. However,
the author also argues that it also could have negative impacts, such as environmental degradation and social unrest,
if the management of the population policies. The long-term economic development of a country is essentially
dependent on the quality of its institutions and the human capital of its citizens (Acemoglu, Gallego et al. 2014).
Nevertheless, in low-income countries, rapid population growth is not always favourable in the short and medium
term. But, in the longer run, population growth is an important factor in producing overall economic growth and
contributes to increased growth in per capita output (Peterson 2017)A higher population means higher demand for
goods and services. Population indicates the market size of any given economy. Also, a higher fraction of young and
productive people denotes the labor force of the economy of concern.

Gross Domestic Product (GDP)

GDP (Gross Domestic Product) measures the monetary value of final goods and services—that is, those bought by
the final user—produced in a country in a given period (say, a quarter or a year). It counts all the output generated
within the borders of a country. GDP is composed of goods and services produced for sale in the market and also
includes some nonmarket production, such as defence or education services provided by the government (Callen
2008). GDP is, even though not thoroughly, considered as a measure of social welfare (Bergh 2007). It is used as a
major macroeconomic indicator of any economy and used as a proxy for measuring the size and depth of the
economy. GDP is the single most important measure of the health of the macroeconomic situation in every developed
economy and has been the most widely reported statistic (Mankiw 2014).

There is growing disagreement among scientists and experts on GDP being used as a proxy measure for prosperity
and well-being. Regardless, it is still being widely used as an economic metric and an assessment tool for society’s
performance (Fioramonti 2014). A study by Hill, Cheung et al. (2019) finds societies where individuals report greater
life engagements tend to have higher GDP suggesting that individuals who report a greater sense of purpose in life
tend to fare better economically, which may be expected to extend to the societal-level, in terms of higher GDP.

This paper intends to establish the relationship between the level of inflation and the amount of FDI received in the
selected countries. The inflow of FDI is hypothesized to reduce the price level because FDI leads to an increase in
goods and services and competition. FDI also increases productivity and efficiency, as suggested by the existing
literature, thus leading to a reduction in production costs and keeping the price stable. So, it is hypothesized that with
the FDI inflowing, there is a decrease in the price level. An awareness of the implications of such a relationship, if
any, is essential for the relevant authorities, in terms of both macroeconomic policy and decision-making.

The remaining part of the paper is organized as follows: The second section discusses various existing literature on
the relationship between Inflation and FDI. The third section describes the data and variables used in the study. The
fourth section explains model specification and methodology. The fifth section includes the study's findings and
results. Finally, the sixth and last section concludes the paper with recommendations.

Literature Review

There is various literatures on FDI and its relationship with GDP, Investment, Domestic Capital, Productivity and
Efficiency, economic growth and development, Poverty reduction, energy consumption, inflation, etc. This section of
the paper will discuss some of them.

By analyzing the association between FDI and GDP, Sengupta and Puri (2018) finds FDI a significant contributor to
GDP. The author states that FDI plays a vital role by acting as a source of capital and increasing the competitiveness
of the domestic economy. Similar conclusions have been drawn in other studies. Verma (2020), Asghar et al. (2012)
suggests that there is strong relationship between FDI and GDP in the countries of concern.

On part of economic growth, Agrawal (2015) indicates that FDI has a positive long-run association with Economic
growth. Author recommends encouraging the potential sources of economic development which would simulate and
enhance foreign investments. Although the coefficients are in negative for short-run estimates, there is a positive
relationship between FDI and Economic growth (COBAN and YUSSIF 2019). Similarly, Zekarias (2016) conforms
the positive and marginally significant effect of FDI on economic growth suggesting FDI as a key driver of economic
growth and catalyst to economic conditional convergence in Eastern Africa.

However, studies have shown that there exists none as well as negative relationship among FDI and Economic
growth. Kaur (2013) concludes that FDI inflows do not have positive relationship with growth indicators. By
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examining the effectiveness of FDI on Economic growth in the sample countries, the study finds that there exists
ineffectual role of FDI in promoting Economic growth (Basnet and Pradhan 2014). The authors suggest that countries
at initial phase of the development may lack the absorptive capacities required to exert a perceptible effect on
economic growth. Also, the author points out to importance of the size of the FDI inflow in the host country.

Studies have found that FDI also influences the productivity and efficiency of the factors of the host country.
Papaioannou and Dimelis (2019) suggest that FDI exerts important influence on total factor productivity growth. The
authors suggest that with lower regulation in upstream industries the competition enhances thus ensuring a higher
level of efficiency through the reallocation of markets shares to most productive businesses. Authors recommend
introducing policies that reduce entry barriers to new firms and ensure a lower level of government intervention
through lower price controls and less state presence.

FDI tends to have spillover effects in the technical efficiency from the foreign firms to domestic firms. The spillover
benefits accrue to the Domestic Firms primarily through demonstration effect. Sur and Nandy (2018) finds that
MNCs are the prime transmitters of advanced technology as their operations have significant spillover effects to
Domestic Firms and demonstration effect proves to be an important channel and source of technological externalities
to the local firms in the Indian automobile sector.

Inflation erodes the purchasing power of individuals, creating distortions in the net returns of investment and labor.
Foregone utility in period t reflects the cost of investing that period. Whereas the benefit is reflected in increased
consumption. During this period inflation erodes the purchasing power of earnings before they are converted into
consumption; thus, the net benefit of investing falls as inflation rises. This mechanism captures the direct negative
effect of foreign domestic inflation on foreign domestic investment (Sayek 2009).

Sayek (1999)finds that increase in inflation reduces the FDI inflow in the economies of concern. Other literatures
Valli and Masih (2014)by analyzing the time-series data from 1970-2012 establishes the long-run relationship
between the level of inflation and the FDI receipt of South Africa. Similar conclusion has been drawn in the case of
Ghana. The high inflation in the Ghanian economy deters the foreign direct investment (COBAN and YUSSIF 2019).

After the extensive review of the existing literatures, the need for assessing the consequence of FDI inflow on the
inflation was felt. There is dearth of literature on this respect. Hossain (2018) attempted to test the role of FDI in
decreasing the level of inflation of Bangladesh by applying the ARDL and NARDL with the help of time-series data
from 1973-2017. But, analysis on more diverse characteristics country with a little higher number of observation
would help to establish more robust causality among the variables of concern.

This paper attempts to fulfill that gap by including more number of observation over the long period of time with
diverse characterstics country. So, the longitudinal/cross-country time-series data was prepared for the purpose of the
analysis.

Data and Methodology

The paper studies the relationship across the four different variables; namely, Inflation, FDI, GDP and the Population.
The data are sourced from the World Bank. The data were log-transformed for the purpose of the analysis. STATA
17.0 was used for the data analysis. The list of countries selected for the analysis is attached in Appendix A.

Summary Statistics

The Summary Statistics of observations, mean, minimum, maximum, standard deviation, skewness and kurtosis
explains the synopsis about the distribution, variability and central tendency of the variables.

Table 1: Summary Statistics of the variables
Variable Mean Std. dev. Min Max Observations
INF  overall 1.701 1.213 -4.791 9.372 N = 3627
between 0.592 0.801 2.865 n = 52
within 1.066 -3.894 8.893 T-bar = 69.75
FDI  overall 19.929 2.93 6.908 27.322 N = 3627
between 1.51 17.251 21.802 n = 52
within 2.529 7.219 26.163 T-bar = 69.75

GDP  overall
24.376 2.278 17.346 30.78 N  = 3627

between 0.809 22.592 25.658 n  = 52
within 2.14 18.337 30.046 T-bar  = 69.75
POP  overall 16.382 1.64 11.471 21.065 N = 3627



Nhemhafuki, KC and Thapa-Parajuli: Consequences of Foreign Direct Investment on Inflation | 59

between 0.208 16.017 16.908 n = 52

within 1.628 11.185 20.892 T-bar = 69.75

Correlation Matrix

The correlation matrix of Table 3 shows that there is a negative correlation between the Inflation and the FDI and
GDP. While Inflation is directly affected by Population.

Table 2: Correlation matrix of the variables

GDP FDI POP INF

GDP 1.000

FDI 0.830*** 1.000
POP 0.698*** 0.439*** 1.000

INF -0.246*** -0.345*** 0.063** 1.000

Model Specification

This paper aims to explore the causality between the inflation with FDI, controlling for GDP and the Population.
Inflation is the dependent variable explained by FDI. GDP and Population is employed as the control variables.
Aiming for the objective, it has employed the following functional model based on the different Panel data literature.

The specified model is as follows:

Inf = ƒ (FDI, GDP, Popn) …………………. (1)
Where,
Inf = Inflation (measured in terms of CPI)
FDI = Foreign Direct Investment
GDP = Gross Domestic Product
Popn = Population

The functional form explains that Inflation is dependent on or influenced by FDI, GDP and the Popn.

The model is presented as follows:

Infi,t = α0 + β1FDIi,t + β2GDPi,t + β3Popni,t + μi,t ……………. (2)
Where,

 α0 = intercept (α0>0),
 β1 is the coefficient of Foreign Direct Investment
 β2 is the coefficient of Gross Domestic Product
 β3 is the coefficient of Population
 μit is the error term
 i is the country index
 t = time period

Description of the Variables

The detail of the entire variables used in the formulation of equation (1) and (2) and other associated variables in the
study are presented in the below:

Table 3: Variable Details
Variable Variable Details
Inf Inflation (measured in terms of CPI)
FDI Foreign Direct Investment
GDP Gross Domestic Product
Popn Population

Methodology

The data were analyzed with the help of Stata. Breusch-Pagan Lagrange multiplier (LM) test (Breusch and Pagan
1980) was used to choose between the Random effects model and OLS model. Hausman Specification Test
(Hausman 1978) was employed to select between the fixed effect model or random effect model.

Breusch and Pagan Lagrangian multiplier test
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The pool-ability test confirms if the cross-sectional unit in the panel has the same intercept or a different intercept.
Also, it should have different slopes. After employing the Breusch and Pagan Lagrangian multiplier test to test the
pool ability of data, it was confirmed that the Panel data was not Pool-able. So, Pooled OLS is not appropriate for the
model.

The result of the Breusch and Pagan Lagrange Multiplier test is in Appendix B.

Since the result indicates that Prob > chibar2 = 0.0000 and we conclude that the Pooled OLS model is not
appropriate.

The Hausman Specification test

To choose among the fixed effect model and random effect model, the Hausman Specification test was conducted.
The Hausman Specification Test for our model suggests that the fixed effect model is appropriate for our data. The
corresponding chi-square value of the Hausman test was 121.781, and the adjoint probability was much less than
0.05.

The result obtained for the Hausman Specification test is in the Appendix C

Here, the null hypothesis is that the Random effect is suitable. But since the difference in coefficients is not
systematic. Also the p-value is very less we reject the null hypothesis. So, we prefer the fixed effect model over the
random effect model.

Results and Discussion

The paper employs the Fixed Effect model to assess the relationship between the inflation and the explanatory and
the control variables in the selected countries. The model investigates the association between the Inflation, FDI,
GDP and the Population. Inflation was taken as the dependent variable and FDI was taken as the independent variable
while GDP and Population was controlled for. The regression result in the Table 4 shows that the Inflation is
negatively related to FDI.

Table 4: Pooled OLS, Fixed Effect and Random Effect Models
Models &
VARIABLES

Pooled OLS Model Fixed Effect Model Random Effect Model
(1) (2) (3) (4) (5) (6)

FDI -0.143*** -0.115*** -0.0843*** -0.0156 -0.0933*** -0.0412***
(0.00646) (0.0118) (0.00691) (0.0120) (0.00681) (0.0119)

GDP -0.150*** -0.228*** -0.209***
(0.0191) (0.0179) (0.0181)

Popn 0.283*** 0.307*** 0.302***
(0.0165) (0.0152) (0.0154)

Constant 4.544*** 3.027*** 3.382*** 2.549*** 3.579*** 2.689***
(0.130) (0.211) (0.139) (0.197) (0.144) (0.202)

Observations 3,627 3,627 3,627 3,627 3,627 3,627
R-squared 0.119 0.190 0.119 0.172 0.119 0.181
Number of year 52 52 52 52 52 52

Note: The statistical test values are in parentheses. **, *** indicate significance at the 5%, 1% levels,
respectively.

FDI was found to have negative relationship with Inflation. As shown in Columns (1), (3) and (5), FDI had a negative
effect on inflation for all 3 models. Columns (2), (4), and (6) show the regression result after introducing the control
variables (i.e. GDP and Population). Based on the results, the conclusion did not change after the control variables
being introduced.

This analysis starts from a parsimonious model that considers only one variable and gradually considers additional
control variables. The result conforms the hypothesized expected negative signs, even after controlling for control
variables. But, the outcome variable loses its significance after the control variables were considered in the Fixed
Effect model (4) in Table 4. It is likely due to the annual nature of the unbalanced panel data.

The control variables in (2), (4) and (6) have high level of significance with the Inflation. GDP was negatively
associated with the inflation, implying that the increase in GDP will decrease the price level. Another control variable
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Population is positive and significantly related to the Inflation, suggesting that the more the population, the rising
price level.

In all 3 models, we accept the result from the Fixed Effect Model, i.e. (3) for the relationship without the control
variables and (4) for controlling GDP and the Population.

Conclusion

This examines the consequences of FDI on inflation. For this purpose, the unbalanced panel data of 88 countries from
1970 to 2021 was employed. The empirical results have been estimated using Pooled OLS, Fixed Effect, and Random
Effect Models. Moreover, control variables GDP and Population were introduced to strengthen the causal conclusion.

The empirical result confirms the expected negative association between FDI inflow and Inflation. In all the models
(Pooled OLS, Fixed Effect and Random Effect) employed for regression, with and without control variables, there is
a negative effect on the Inflation explained by the FDI inflow. The result implies that when there is increase in the
FDI inflow, the price level decreases. Using this result, we conform with the earlier proposition in the paper that with
an increase in the FDI, there is a reduction in the price levels because FDI leads to an increase in goods and services
and competition. It was also hypothesized that FDI by increasing productivity and efficiency reduce the production
costs and keep the price stable. So, with the FDI inflowing, there is decrease in the price level.

The econometric model (2), (4) and (6) controls for GDP and Population to further enhance the presence of causality
of FDI in the inflation. However, introducing the control variables did not change the conclusion in all 3 models
employed. The relationship between the control variable GDP suggests that when the GDP increases, the inflation
lowers. Since, GDP is a measure of the goods and service produced, the increase in supply of the goods/s leads to
decrease in the price.

Another control variable population however depicted positive association with inflation, meaning that when
population increases, the inflation also increases. Demographic change directly alters the size of the labor force,
consumption and savings patterns and labor productivity, having an important impact on real economic variables. The
population plays a demand side role in an economy, it is evident that when the demand increases, the price level also
increases.

Thus, the findings of the paper correspond to the basic microeconomic foundations of the economic theories which
establishes the relationship between the inflation and the FDI. So, it becomes crucial to draft the policies keeping the
variables of concern in the center and analyzing the potential consequences the policies could have on the concerned
variables. It is inconceivable to ignore the FDI and its consequences on the real sector of the host country as well as
home country. So, policymakers, while drafting the Fiscal and Monetary policy, should bring the matter of FDI into
the discussion and create space in the policies to accommodate its effects and vice-versa.
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Appendix B

Breusch and Pagan Lagrangian multiplier test for random effects

Inf[c_Country,t] = Xb + u[c_Country] + e[c_Country,t]

Estimated results:

Var SD = sqrt(Var)

Inf 1.471149       1.212909

e .8110948        .900608

u .3628193       .6023448

Test: Var(u) = 0

chibar2(01) =  5739.32

Prob > chibar2 =   0.0000

Appendix C
Hausman (1978) specification test

Coef.
Chi-square test value 121.781
P-value 0
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