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ABSTRACT 
This research aims to critically evaluate the economic, social, and environmental dimensions of the 

informal sector, which has become a significant aspect of urbanization in developing countries and 

presents various challenges to development. The particular objective is to evaluate the role of the 

informal sector in achieving the green, inclusive, and resilient development agenda outlined in the 

Sustainable Development Goals (SDGs). This is a thesis based on published works and consists of 

nine empirical studies covering both the macro and micro aspects of the topic. These studies 

collectively contribute to a well-founded resolution of the issue by answering the research questions. 

The findings of the initial studies (Study 1 and Study 2) pinpoint urbanization as one of the catalysts 

for environmental degradation, which underscores the pressing requirement to confront the 

economic, social, and environmental concerns associated with the process of urbanization. Exploring 

urbanization in the broader context of environmental degradation through environmental Kuznets' 

relationships, this research finds evidence of pursuing economic growth with targeted green growth 

arrangements in Bangladesh, the primary country of study for this research. Since urbanization 

process leads to the proliferation of the informal sector and its growth appears to be a complex urban 

issue in developing countries, this research seeks to generate empirical evidence on the informal 

sector, which is also a participant in SD, by examining its economic, social, and environmental 

aspects. Constructing and using a symptomatic composite index of sustainability, this research 

examines the impact of this sector on the overall sustainability of development in developing 

countries and ends up with a derogatory outcome (Study 3). This research also generates time-series 

data on the economic contribution of the informal sector in Bangladesh and examines its symmetric 

and asymmetric impacts on the GDP growth of the country. Findings suggest that downsizing 

informal sector activity would be in the best interest of achieving higher economic growth, thereby 

paving the way towards SD (Study 4). However, this research reveals the positive contribution of 

informal employment to the economic growth of developing countries in the context of SD (Study 

5). Therefore, this research focuses on the socio-economic context of informal workers and uncovers 

their food insecurity, which impacts negatively on their health outcomes (Study 6). For digging into 

environmental consequences, the research constructs pollution load indices (PLIs) for two 

environmental compartments from surrounding areas of urban informal (manufacturing) enterprises. 

The study assesses their economic efficiency level and, using PLI, uncovers associations with 

pollution that subsequently indicate potential routes for promoting green growth (Study 7). This 

research further unveils the possibility of pollution shifts occurring from formal to informal sector 

enterprises when stringent institutional mechanisms are employed (Study 8). This leads to the 

investigation of raising environmental awareness (Study 9), which can serve as a strategy for 

implementing indirect environmental regulations in informally operated firms. The studies 

conducted in this research contribute to a deep understanding of the complex interactions between 

the informal sector and various dimensions of sustainable development, which is significant for 

achieving green growth in urban areas. Given the enduring presence of the informal sector within 

urban areas in developing countries, attributed to its survival dynamics, the findings and 

recommendations proposed by the studies will play a pivotal role in making well-informed choices 

directed at sustainable development. These resolutions are particularly centered around fostering 

awareness and limiting informal activity, facilitating integration into the formal economy, embracing 

eco-friendly technology, and leveraging synergies with the circular economy and social business 

practices.  
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CHAPTER 1: INTRODUCTION 
 

 

1.1 Background 
 

The informal sector has gained significant importance in the economic and social development 

policies of many countries and it has been a source of concern for policy makers (Ohnsorge and Yu, 

2021; Briassoulis, 1999; Straub, 2005; Godfrey, 2011; Charlot et al., 2015; ILO, 2018; Medina and 

Schneider, 2019; Afonso et al., 2020; Elbahnasawy, 2021; Estevão et al., 2022). Initially coined by 

social anthropologist Keith Hart (1971, 1973), the term "informal sector" refers to a segment of the 

urban labor force employed outside of the formal labor market.  The International Labor Office 

(ILO)’s 1972 report on employment in Kenya is marked the formal inception of research on this 

sector (Zaki, 2017;  Peter Lang Ag, 2010; Grexhani, 2004). Generally, the informal sector is linked 

to less favorable economic consequences (Ohnsorge & Yu, 2021; Benson et al., 2014).  Countries 

with larger informal sectors are typically exhibited with greater poverty, lower per capita incomes 

(25% to 30% lower than countries with below-average informality), less financial development, and 

inferior growth in output, investment, and productivity (Ohnsorge & Yu, 2021; ILO, 2018; Gutierrez 

et al., 2019). Despite these facts, the informal economy has expanded globally, and contributing  

significantly  to both developing and developed economies (Huang et al., 2020; Gutierrez et al., 

2019; Onyenechere, 2011; Zaki, 2017; Meghar, 2013). Especially, in nations with  demographic 

advantages, the informal sector serves as a crucial source of employment for those excluded from 

the formal sector due to inadequate skills or education (Lamba & Mace, 2011; Gutierrez et al., 2019, 

Blades, 2011). According to the International Labor Office (ILO), the informal sector is considered 

to be the sector of survival and provides a source of living for about 62 percent (2 billion) of the 
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world's working population, the majority of whom live in low-and middle income countries (90 

percent)  (ILO, 2020). Factors such as low rates of industrialization, surplus labor, low technology 

levels, high taxes,  regulatory complexities, weak legal frameworks, and  corruption contribute to 

the prevalence of informal activities in these countries (Gërxhani, 2004).  

 

The informal sector encompasses all  economic activities related to the production of legal goods 

and services that remain hidden from authorities due to financial, regulatory, and institutional 

reasons (Ohnsorge & Yu, 2021; Schneider & Buehn, 2017; Medina & Schneider, 2019). There is no 

single common understanding of the informal sector, as there are multiplicity of definitions, 

(Gërxhani 2004; Chen, 2012; Andrews et al. 2011). Three ideas, taken collectively, can describe 

economic informality: the informal sector, informal employment and the informal economy. The 

informal sector involves employment and production in unincorporated, unregistered  small 

businesses; informal employment refers to jobs outside labor protection laws in formal or informal 

enterprises, or own account workers; and the informal economy includes all firms, employees, and 

activities operating outside legal and regulatory structure along with  their products (Meagher, 2013; 

Lewis et al., 2019). The informal sector focuses on enterprises, while informal employment pertains 

to jobs (ILO, 2013; Benson et al., 2014).  

 

The informal sector has been studied by institutions and researchers under various definitions and 

contexts of urban areas (see Obadan et al., 1996; Sethuraman, 1981; Lubell, 1991; Lewis et al., 2019; 

Qayyum et al., 2021). The growth of the informal sector is closely linked to the growth of urban 

area, particularly in  countries where urbanization is accelerating at a rapid pace due to rural-urban 

migration  (Lv & Xu, 2021; Qayyum et al., 2021; BBS, 2018;. Huang et al., 2020; Hossain, 2011). 
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Urbanization in these countries is often attributed to the structural transformation from agrarian to 

industrial economies, coupled with inadequate infrastructure amenities and informal settlements 

where the growth of the informal sector is the general response to the incapacity of the urban area to 

provide formal job opportunities ( Qayyum et al., 2021; Damayanti, 2000; Hart, 1973; BBS, 2018). 

The informal sector  serves there as a safety net for rural migrants and urban unemployed on their 

way to formal jobs (Harris & Todaro, 1970; Ghose, 2017; ILO, 2018; Gutierrez et al., 2019; WB, 

2021, p.3 ). It is often treated as a static and less productive sector associated with broader 

development challenges.   Therefore, the informal sector can be a suitable agenda in a study on urban 

sustainability, particularly in developing and emerging countries, as its growth holds significant 

implications for urban sustainability (Onyenechere, 2011).  

 

Understanding the complexities and interrelationships between urbanization and informal sector 

activities is crucial for policymakers and researchers.  Urbanization is treated as a pursuing agents 

of green or sustainable development (Lyons & Snoxell, 2005; BBS, 2018, Totatforti, 2020), whereas 

informal economy plays a complex and contradictory role in sustainable development (UNEP, 2011; 

Huang et al., 2020; Estevão et al., 2022). On the one hand informality is considered a key 

determinant of inclusive growth (Amponsah et al., 2021. Ruzek, 2015) which align with sustainable 

development (SD) ideals, like the green economy formulated by the United Nations Environmental 

Program, (UNEP, 2011), on the other hand it contributes to  resource misallocation, technological 

backwardness, productive inefficiency, fiscal weakness, environmental pollution, indecent work 

conditions, health hazards, and poverty. This dual characteristics makes informal sector activities, 

its growth, and regulation critical concerns for both national governments and global organizations 

(Huang et al., 2020; Zaki, 2017).  
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The activities in the informal sector contribute to a range of environmental, social, and economic 

issues (Smit & Musango, 2015). However, due to their small, numerous, and geographically 

dispersed nature, and their  supportive role to the most vulnerable populations, conventional 

regulation seems challenging, often leaving them unregulated or overlooked (Blackman, 2000). 

Consequently, the informal sector's compatibility with socially cost-minimizing green or sustainable 

development, which put forwards the concept of inclusive growth, along with coordinated economic, 

social, and environmental development, remains debatable (Arvin-Rad & Willumsen, 2010; Shi et 

al., 2019). Therefore, to accomplish sustainable development, it is important to evaluate critically 

the varying roles of the informal sector, particularly in the context developing countries.  

 

 The literature on sustainable development has not thoroughly explored the informal sector's 

contribution to a country's socioeconomic and environmental sustainability. This study aims to 

address this by assessing the role of the informal sector as a participant in the sustainable 

development process through analyzing its performance within various dimensions of the 

sustainable development framework. This is particularly significant given the need for 

unconventional and innovative solutions for the informal sector (see, Blackman & Bannister, 1998). 

The COVID-19 pandemic has underscored the importance of this research,  as the informal sector is 

seen as a means of economic recovery (ILO, 2020). This research focuses on Bangladesh, 

particularly its capital city Dhaka, along with other developing and emerging countries, as it is 

experiencing rapid urbanization and a proliferation of the informal sector (Roy, 2021). In 

Bangladesh, the informal sector accounts for 86.2% of employment according to the Labor Force 

Survey2015–16 (CPD, 2018; BBS, 2018). With 36% of national GDP, most employment in Dhaka 
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is in the informal sector. The dominance of the informal sector, which is reflective of the growth of 

low productive sectors, poses a significant challenge to the economic growth of Bangladesh (Roy, 

2021).  

 

1.2 Statement of problem 
 

The rapid expansion of cities and urban areas in terms of population growth and increased use of 

natural resources, coupled with the resulting growth of the informal sector, poses significant 

challenges to sustainable development (Cohen, 2006). This has created enormous pressure on the 

immediate and surrounding environment, making it difficult to envision how urban consumption 

and output levels can remain stable without conforming to sustainable norms. As a result, 

sustainability has emerged as a philosophical and empirical issue in cities (see Totaforti, 2020; 

Cohen, 2006). Moreover, its social dimension, which captures inclusion, accessibility, and quality 

of urban life, has been largely overlooked and under-represented (Totaforti, 2020).  

 

The urbanization process in developing countries leads to the proliferation of the informal sector, 

which remains controversial in its performance towards sustainability (Godfrey, 2011; La Porta & 

Shleifer, 2014). While some studies regard informality as an untapped reservoir of entrepreneurial 

energy (Ruzek, 2015), others  adopt a more critical stance, viewing informal enterprises as parasites 

that enjoy advantages from evading taxes and regulations, and engage in unfair competition  with 

their formal counterparts (ILO, 2018; Blackman & Bannister, 1998). This conflicting perception 

often misguides decision-makers in its integration into strategic economic plans aimed at fostering 

development and managing economic fluctuations. Moreover, the magnitude of the informal 
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economy is considered a key factor in determining fiscal and regulatory policies (ILO, 2018; Medina 

& Schneider, 2019). However, the undocumented nature of the informal activities and the deliberate 

obscurity maintained by those involved in it renders the task of acquiring accurate statistics about 

the informal economy a formidable challenge (Charmes, 2012; Medina & Schneider, 2019; Chen, 

2012; Smith & Musango, 2015). This has enhanced the intricacy of employing empirical 

investigative methodologies to quantify the extent and propose strategies for the rapidly expanding 

informal economy (Medina & Schneider, 2019; Schneider & Buehn, 2017; ILO, 2018).  

 

The informal sector in developing countries often exhibits weaker compliance with official 

environmental standards compared to the formal sector. This discrepancy arises due to less stringent 

enforcement methods for social and environmental issues in these countries (Ditlev-Simonsen, 2022; 

Baksi & Bose, 2016). In recent years, developing nations have come under increased pressure to 

upgrade their production processes, working conditions, and environmental quality. Governments 

of these counties typically respond to these issues by imposing strict limits on producers (Baksi & 

Bose, 2016). However, these efforts are hindered by weak and incomplete enforcement mechanisms, 

as well as the presence of a large informal sector that prevents the complete and effective 

enforcement of regulations dealing with pollution, occupational health, and safety, resulting in harm 

and welfare loss (Baksi & Bose, 2016; Blackman, 2000). This situation provides an opportunity for 

the formal sector as well to evade costly regulations by outsourcing part of its production to the 

informal sector, which can result in increased pollution (Baksi & Bose, 2016; Qayyum et al., 2021).  

 

Economic activities in informal firms pose a threat to environmental security as they can avoid taxes 

and regulations, unlike the formal sector (Dincbas et al., 2021; Gupta & Barman, 2015). The use of 
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toxic chemicals and carcinogens in informal manufacturing, and improper disposal of toxic by-

products strain ecosystems and cause long-term environmental pollution (Qayyum et al., 2021).  The 

accumulation of scrap by the informal enterprises also causes environmental contamination in 

surrounding areas (Tong et al., 2021). Enforcement of command and control regulations that depend 

on peer monitoring doesn’t work on informal sector enterprises (Blackman, 2000; Biswas et al., 

2012).Therefore, environmental management becomes a challenging task in these enterprises 

(Blackman, 2000; Blackman et al., 2006; Elgin & Oztunali, 2014; Yang et al., 2021; Abid, 2015; 

Blackman & Bannister, 1997).  

 

Besides, the informal sector exposes workers to low wages and job insecurity, often leading to 

poverty and destitution (Gangopadhyay et al., 2014). Data shows that poverty increases annually by 

100 million people due to underpayment, high exposure to occupational health and safety risks, a 

lack of protection, and the likelihood of suffering from illness or accidental death, which are 

prevalent in informal sector employment (ILO, 2018; ILO, 2020). The outbreak of COVID-19 has 

further exacerbated these risks (ILO, 2020). Upgrading the informal sector can offer a viable solution 

to uplift the income of impoverished individuals (Tong et al., 2021). However,  policy interventions 

can be challenging due to the heterogeneity and diverse characteristics of the informal sector (Brown 

& McGranahan, 2016). Therefore, understanding the intricate dynamics and features of the informal 

sector in various aspects and unveiling their resulting implications through empirical research stands 

as a critical imperative. Failing to do so would render the formulation of policies and strategies 

leading to sustainable development (SD) an intricate challenge, fraught with the potential for 

significant shortcomings.  
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1.3 Theoretical underpinning 
 

The current economic system, known as  neoliberal, has intensified environmental disruption and 

social inequalities between countries and has been identified as the root cause of the unsustainable 

path (Özgür et al.,2021). Neoliberalism separates individuals from the social whole in which they 

exist and restrict economic options to individual choices, leading to an unclear concept of growth 

(Alenda-Demoutiez, 2022). The informalization of the labor market has increased in this era of 

neoliberalism (Benería et al., 2016, p. 151) and has worsened the economic and social challenges 

leading to an unsustainable path (see Rada & Von Arnim, 2014). Informality traps labor in low 

productivity, low wage sectors and hampers income growth needed for sustainable development 

(Ozgur et al., 2021). To better grasp economic development in an eco-social context, an evolutionary 

economic approach that views the economy as a set of self-organizing systems is recommended. 

This approach acknowledges the integration of the economic, social, and environmental dimensions 

for sustainable development (Ozgur et al, 2021; Griethuysen, 2002). 

 

Shifting back to neo-classical economic theories of development that viewed labor, capital, and 

technology as key factors of growth, overlooked the negative consequences of resource utilization. 

These standard theories of economic growth ignored waste products or by-products of resource use 

that may harm the human quality of life and future development potential (Smith, 1776; Ricardo, 

1817; Acemoglu, 2008; Cumming & Von Cramon-Taubadel, 2018). Therefore, the studies presented 

in this thesis utilize deductive reasoning and focus on data-driven analytical investigations rather 

than pure theory. Still, there are foundational theoretical elements underpinning the research 

questions, which are mentioned below.  
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1.3.1 Theoretical background of the informal sector 
 

In early studies of the informal sector (1960–1970), colonial economist Boeke introduced the 

concepts of a dual economy and social marginality. However, these concepts were criticized for 

being more descriptive than explanatory in nature. Subsequently, the dominant theory viewed 

informality as a reality with its own rules, circumstances, and distinct ways of representation 

(Harding & Jenkins, 1989). Putting differently from a set of survival activities performed in a 

marginal society, this theory was characterized by the recognition of the dependency of the informal 

sector on the formal sector, which could be either complementary (e.g., via sub-contracting 

activities) or competitive (e.g., unregistered business activities where labor is cheaper and prices are 

lower) (Gerxhani, 2004). The growth of the informal sector is also linked to the theory of tax evasion, 

which aligns with the social welfare theory and the public choice theory. Additionally, the theory of 

democratic economic policy introduced by Frey (1989, p. 118) suggests that both formal and 

informal sector activities are driven by self-interested decision-makers pursuing their own utility 

(Gerxhani, 2004).   

Given the intricate and multifaceted nature of the informal sector, it is widely acknowledged that a 

single theory cannot comprehensively explain its dynamics. Instead, multiple theories contribute to 

conceptualizing the nature of informal economies, each with its own strengths and limitations 

(Gërxhani, 2004, Chen, 2012; Andrews et al., 2011; Benson et al., 2014). These include 

modernization (dualism), neo-Marxism (or structuralism), and neoliberalism (Huang et al., 2020) 

aligned with three schools of thought: dualists, structuralists, and legalists, respectively (Zaki 2017). 

The explanatory power of these theoretical perspectives elaborated under these different schools 

varies for the informal economies in countries due to the unique interplay of economic, social and 

institutional factors in specific geographical context. Therefore, these theories are employed to grasp 
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the general dynamics of informal economies and serve as the theoretical foundation for analyzing 

the informal sector in this research.  The subsequent sections delve deeper into these prominent 

theories, which provide the basis for the research questions.  

Modernization perception (Dualists School) 

The modernization perspective, often termed dualism, is rooted in the works of Lewis (1954) and 

Harris and Todaro (1970). This school of thought viewed the informal economy as a collection of 

subsistence activities pursued by individuals who lack access to formal employment opportunities 

and  defined it as a residual category, a symbol of backwardness and pre-modernity (Huang et al., 

2020; Heintz & Pollin, 2005). The modernization perspective claims that the formal economy’s 

inability to provide adequate jobs for urban labor forces, the economic crisis in formal sectors, rural-

to-urban migration, and the rise in the number of unemployed people are all factors behind the 

expansion of the informal economy. Some scholars of early neo-classical and Marxist backgrounds 

have labelled these views as marginalist (Debrah, 2007) and anticipated their contraction as countries 

progress economically (Huang et al., 2020).  

After extensive theoretical debates, the dualistic view of informality projects that firms will persist 

in remaining informal, hiring informal workers, buying inputs, and selling products for cash, despite 

their unproductive nature. These firms are unlikely to benefit significantly from formalizing their 

operations, and under specific circumstances, a considerable portion of the population will continue 

to work in hazardous informal jobs.  This phenomenon will result in protracted duality due to 

insufficient economic growth and an inadequate number of formal job opportunities. As a result, a 

significant part of the population remains trapped in informal employment, unable to accumulate the 

necessary capital or human capital to transition into formal activities (Gutierrez-Romero, 2020; Chen 

et al., 2002).  Indicating the economic dynamics inherent in the informal sector, particularly during 



11 
 

conditions like recession, Meagher (1995) has mentioned that the growth of the informal sector 

serves as a direct challenge to the marginalists’ assumptions.  

Neo-Marxist perspective (Structuralists school) 

The early Marxian analysis viewed the informal sector as a collection of activities preceding 

capitalism that provided cheap wage goods and served as a labor reserve for capitalists without social 

protection (Heintz & Pollin, 2005; Zaki, 2017). The neo-Marxist or structuralist approach perceives 

the informal sector as a byproduct of current capitalism’s restructuring, where the informal economy 

is functionally linked to the formal economy and capitalist companies deliberately exploit 

informality to cut costs, boost competitiveness, and weaken the influence of unions (Castell, 1989; 

Sassen,1997). Globalization is considered a key driver of the growth of the informal economy as it 

facilitates the expansion of subcontracting and outsourcing activities, linking the formal and 

informal sectors while aiding industrialization and modernization (Huang et al., 2020).  

Neoliberal perspective (Legalists school) 

Neoliberals consider informal work arrangements a rational response for entrepreneurs facing 

excessive bureaucratic burdens, regulations, and high costs of formality (Huang et al., 2020, Zaki, 

2017; Chen et al., 2002). As they believe in free-market capitalism and minimal government 

intervention, privatization, and reductions in public spending and trade restrictions, informality is 

conceptualized as a symbol of free market forces responding to the failure of state intervention 

(Heintz & Polin, 2005; Huang et al., 2020). This interpretation of the informal economy has 

influenced the development policies recommended by the World Bank, as it advocates deregulation. 

However, such deregulation often worsens job quality and promotes indecent work, as observed by 

the neo-Marxist perspective. Neoliberals propose a way out of the informal economy by creating 

institutions, incentives, and removing barriers to promote formality (Godfrey, 2011). Additionally, 

the convergence view of the informal sector suggests state intervention to transform the informal 
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sector from marginal and survival activities to an engine of growth, providing full-time employment 

and meaningful self-employment (Debrah, 2007).  

 

1.3.2 Theoretical and historical background of sustainable development 
 

The concept of sustainable development originated from an economic perspective in the early 1800s, 

when the English political economist Thomas Malthus raised concerns about the earth’s limited 

natural resources and their ability to provide continuous support to a growing human population. 

Historically, theories explaining long-term growth and technical progress were left unresolved by 

economists (Freeman, 1973) until attention turned to addressing Malthusian concerns, which warned 

about exponential population growth and resource use compared to linear growth in technology and 

subsistence, leading to a social and environmental crisis. A significant milestone in this area was the 

influential work "The Limits to Growth," which raised global apprehension about a potential crisis 

at the intersection of environment and development (Basiago, 1999). The 1972 United Nations (UN) 

Conference on the Human Environment in Stockholm marked a pivotal moment by prompting a call 

for strengthened environmental policies alongside economic development efforts (Basiago, 1999; 

Shi et al., 2019). 

 

The United Nations Environment Programme (UNEP) and the International Union for the 

Conservation of Nature (IUCN) coined the term "sustainable development" in the World 

Conservation Strategy drafted in 1980 (Basiago, 1999). The theory of sustainable development (SD) 

has evolved through three stages: the embryonic stage (before 1972), the molding stage (1972–

1987), and the developing stage (1987–present), with a focus on the coordinated development of the 
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economy, society, and environment, and gains prominence in high-level political agenda (Shi et al., 

2019). In 1987, the UN's World Commission on Environment and Development, chaired by Gro 

Harlem Brundtland of Norway, reaffirmed the need for "sustainable development" to address 

poverty, environmental protection, and global food security. The Brundtland Commission Report, 

Our Common Future (WCED, 1987), defined sustainable development as meeting present needs 

without compromising future generations' ability to meet their own, which  was widely circulated 

and accepted as authoritative. The "Earth Summit," in 1992 marked sustainable development’s 

ascendancy as a primary global objective of the twenty-first century, reconciling economic growth 

with environmental protection and introducing social dimensions. According to this theoretical 

advance, the three pillars of SD are the economy, society, and environment, and these three 

theoretical foundations are supported by Agenda 21, which also works as a roadmap for its execution 

(Basiago, 1999).  The UN Summit “Rio+20”in 2012 expanded sustainable development by including 

governance as the fourth pillar (Shi et al., 2019), and the UN General Assembly in 2015 approved a 

set of sustainable development goals (SDGs) for the year 2020 (Ozgur et al, 2021). 

 

1.4 Knowledge Gap 
 

The existing literature can’t resolve the complexity of informal economies in their structural 

association with modern economies. The debate on the contribution of the informal sector to 

development still centres around two opposing viewpoints (pessimistic and optimistic), with early 

literature and policy climate in the 1980s portraying the informal sector pessimistically and 

subsequent research in the 1990s highlighting its potential for accumulation and development (see 

Gerxhani, 2004). Under this backdrop, the debate concerning the contributions of the informal sector 
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to long-term development, which necessitates a comprehensive and evidence-based analysis for its 

resolution, remains unattended to.  However, given the significant and multidimensional impact of 

the informal sector on developing countries (See, Gerxhani, 1999; Charmes, 1990), the informal 

sector activity needs to be investigated for the  sustainable development of human society, which 

encompasses various dimensions, including economic, environmental, ecological, material, social, 

legal, cultural, political, and psychological aspects (see Bossel 1999). Unfortunately, the informal 

sector has never been investigated under most of these dimensions of sustainable development, 

resulting in a significant knowledge gap in theoretical or empirical research. It is important to 

resolving this knowledge gap not only to achieve the UN 2030 agenda for sustainable development, 

which includes the informal sector as a thematic area, but also to address concerns about the overall 

development of these countries. The present research aims to fill the gap and expects to provide a 

reasonable solution to the urgent concern.  

 

1.5 The aims and objectives of the study and the research questions 
 

This research aims to investigate the multifaceted nature of the informal sector, and its role in 

advancing sustainable development (SD), while also exploring potential strategies  aligned with the 

United Nations’ sustainable development goals (SDGs). The specific objective is to evaluate both 

challenges and opportunities the informal sector faces in progressing across the three dimensions of 

sustainable development:  economic, environmental, and human well-being. This research seeks to 

formulate practical policies to realize these objectives.  

 

By viewing the informal sector as a combination of three interlinked dimensions: informal activities, 

informal employment, and informal units—an approach recognized by the International Labor 
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Organization in its 2002 International Labor Conference (see Zhu at al., 2020) —this research 

encompasses both macro and micro perspectives to identify pathways toward socio- environmentally 

conscious growth in urban settings. The ultimate aim of this research is to offer guidance to 

policymakers in shaping strategies that foster the achievement of SDG 8, which also holds 

interconnectedness with SDGs 1, 5, and 10.  

 

To address the aforementioned objectives, which have also been identified as research gaps in the 

existing body of literature—carefully outlined in the literature review section of each study—the 

present research has formulated a set of research questions (RQs). These questions are tailored to 

address the voids identified across various facets of the informal sector. Each research question is 

systematically investigated through separate empirical study. The studies conducted within this 

research not only substantiate its purpose but also furnish valuable insights that can inform policy 

interventions. The research questions (RQs) are mentioned below:  

RQ1. How does urbanization, as a spatial dimension of the informal sector, intersect with the 

discourse surrounding sustainability?  

RQ 2. What are the impacts of the informal sector on the sustainability of development?  

RQ3.  In the context of sustainable development, what role does the informal sector play in terms of 

contributing to economic growth through output and employment?  

RQ 4.  What is the socioeconomic status of individuals involved in the informal sector?  

RQ 5.  What are the impacts of informal sector activities on the environment? Can informal sector 

enterprises offer potential avenues for promoting sustainable development?   

RQ 6. Are there viable solutions that informal sector enterprises can adopt to aid the transition 

towards sustainable development?  
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1.6 Significance or scope of the study 
 

Urban areas are considered a priority for sustainable development, while the urbanization process 

leads to the proliferation of the informal sector (Azurne et al., 2021). Cities are becoming 

increasingly informal due to  the global economic transition (Yang et al., 2015). The growing size 

of the informal sector, which is  heterogeneous by nature  appears to be a significant economic 

feature not only in developing countries but also in developed ones (Huang et al., 2020; Azurne et 

al., 2021; ADB 2012; Peter Lang AG, 2010; Briassoulis, 1999).  However, the role of the informal 

sector in shaping economies is not well understood yet, and it has become a concern and challenge 

for policymakers in developing countries (Aryeetey, 2015). Despite the deficiency of its perceived 

contributions to dynamic economic efficiency, informality has emerged as a coping strategy for 

many urban residents in the Global South (Azurne et al., 2021). Therefore, analyzing the informal 

sector is crucial in discourse of urban dynamics. Understanding the informal sector will provide 

insights to policymakers and urban planners about labor market issues like underemployment, wage 

disparities, and the quality of jobs available in urban areas. This knowledge is essential for designing 

policies that promote decent work and fair labor practices, which was proposed by the United 

Nations in 2005 as the ultimate solution to sustainable development.   

 

Moreover, research into the role of the informal sector in urban green growth has the potential to 

focus on the symbiotic relationship between the urban informal sector and the circular economy 

since specific interconnections between the circular and green economy are anticipated (see 

Stankevičienė et al., 2020; Daniek, 2020). With proper understanding and integration of informal 

activities in urban systems, cities can promote waste reduction, resource efficiency, and improved 

livelihoods for urban residents. The studies conducted in this research with field-level data and 
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analysis help to realize the potential synergy between the urban informal sector and the circular flow 

of resources in cities. The outcomes help to reduce environmental pressures associated with resource 

extraction and disposal in urban areas. The policy suggestions of the research will also guide to 

transform urban areas into thriving hubs of sustainable economic activity and environmental 

stewardship, encouraging the concept of the circular economy, which has emerged as a powerful 

model for sustainable development. 

 

This research is also significant as it is designed with studies across all three dimensions of SD, 

helpful for crafting strategies regarding the informal sector and its adoption on the SD roadmap. 

Identifying strategies for the gradual formalization of informal businesses, establishing social 

support programs, promoting pollution-minimizing manufacturing, and implementing indirect 

regulations that demand immediate attention have all remained unattended to due to a lack of 

substantial evidence within the domain of informality studies. By drawing attention to these crucial 

aspects of the informal sector, this research has justified the importance of effective governance as 

a policy tool, which has recently been considered the fourth pillar of sustainable development (see 

Shi et al., 2019). Thus, this research contributes to the validation of this paradigm by emphasizing 

the intrinsic importance of strategic policy implementation in the context of the informal sector's 

multifaceted challenges and contributions.  

 

Evidence-based policymaking stands as a pivotal requisite for attaining  the benchmarks associated 

with the informal sector and employment precariousness, identified as thematic areas of SDGs 8.3 

and 10.2 (ILO, 2018a, 2015b, 2015a). This research presents an immense opportunity to contribute 

to all three aspects of the SD outlined by the UN (economy, environment and equity). It can serve 
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as a valuable guide for navigating the realm of implementing indirect policies, formalizing informal 

enterprises, and realizing the principles of green growth through integration with contemporary 

thrusts like corporate social responsibility, eco-friendly technology, and most importantly, the 

circular economy, which require the harmonious interplay of economic, environmental, and social 

dimensions, encapsulating the very essence of sustainable development. The insights and 

recommendations furnished by this research hold the potential to ameliorate urban socio-economic 

life and facilitate reaching UN 2030 targets on the SDGs.  Notably, the dearth of funding has 

emerged as a principal impediment to achieving these goals, as indicated in the Sustainable 

Development Goals Report of 2018. In this context, advocating for building environmental 

awareness and behavioral change in production can emerge as a prudent and cost-effective strategies 

that align with long-term sustainability objectives.  

 

1.7 The main Conceptual Framework  
 

The concept of environmentalism, which emerged in the 1970s, focuses on the pressing 

environmental challenges and the underlying social, political, and economic problems caused by 

humans interacts with the environment. In this context, human-related activities, such as resource 

exploitation, environmental risks, habitat management, and habitat restoration, have been used to 

examine the link between humans and nature (Seymour, 2016). It states that the human-nature 

relationship is not a one-way track. Human activities are influenced by changing conditions that 

affect the environment, and the environment responds to human manipulation, resulting in a state of 

dynamic equilibrium with constant adjustment and readjustment in space and time (Onyenechere, 

2011). The principle of sustainable development harmoniously encompasses the environment, the 

economy, and the societal aspects in a framework that may be presented as three balanced rings. 
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There is a risk of raising issues in sustainable development if these three rings are separated (Kikuchi, 

2011; Bassiago, 1999). The intricate interactions between these three interconnected and overlapping 

fundamental systems give rise to the urban system as a unique entity, which poses challenges in 

identifying the causes of urban socio-environmental problems and developing policies to address 

them (Alberti, 1999). In the urban sphere, the usefulness of informality continues to be debated 

(Azurne et al., 2021). In this connection, research into the informal sector from a sustainable 

development perspective provides an understanding of challenges and opportunities for change 

(Chazireni & Chigonda, 2018). The inclusion of sustainability principles and measurement of the 

proportionate equilibrium between economic, social, and environmental issues is required for the 

sustainable operation of a firm (Machado et al., 2012). A framework for sustainability assessment 

was developed by Labuschagne et al. (2005), entailing all three objectives of sustainable 

development into the operational practice of the firm and based on this idea, the challenges and 

opportunities of firms operating in the informal sector have been explored.  

 

Being concerned about the above mentioned issues, the main conceptual framework of this study 

has been developed based on a cause-and-effect relationship between the environment and socio-

economic systems, which may be considered a tool for policymakers in structuring information and 

indicating causal links between environmental indicators (Tscherning et al., 2012; Kjellstrom et al., 

2007). The Driving Forces–Pressures–State–Impact–Response (DPSIR) framework has been used 

for parallel assessments addressing environmental and socioeconomic perspectives and 

implications. The increase in research on sustainable development has broadened the use of DPSIR 

because it permits integrative, multidimensional assessments. DPSIR is designated as a dependable 

scientific tool for dealing with environmental issues. The DPSIR framework was developed in 1990 
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and proposed by the Organization of Economic Co-operation and Development (OECD, 2003) as a 

means of structuring and organizing indicators in a way that is meaningful to decision-makers. It 

was adopted by the European Environment Agency (EEA) in 1995 (Tscherning et al., 2012). Guided 

by the initial work of the World Health Organization, which expressed the impact of social 

determinants on health through a pathway of environmental exposures in urban areas (Kjellstrom et 

al., 2007), a more detailed conceptual framework, DPSIR, was suggested by Maxim et al. (2009). It 

captured the consequences of environmental problems and their relationship with the socioeconomic 

domain through a casual framework between various components, which  was useful for suggesting 

policy in a meaningful way (Pinto et al., 2013; Jiboye et al., 2018; Maxim et al., 2009; Kristensen, 

2004). The present research has follows this conceptual idea and is presented in the diagram below. 
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                      Pollution generation                  

                                                                     Degraded Quality 

 

Fig 1: The DPSIR assessment framework. Source: Kristensen (2004) 
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Population growth, economic growth, poverty, need for mobility, food and water are considered as 

driving forces that give rise to urban informal sector and exert pressure on the environment, 

economy, and human life. Urbanization, industrialization, and economic and extractive activities are 

considered as pressure (Tscherning et al., 2012; Svarstad et al., 2008; Kristensen, 2004), which 

impose costs on the environment, economy, and human life.  This imposed costs of sustaining the 

human-engineered components of social–ecological systems indirectly affect economic growth and 

associated pathways connecting to health and environment (Seymour, 2016). Thus, affected states 

arise that have an impact on the economy, environment, health, and welfare of the surrounding 

population. The response of stakeholders, policymakers, or society is due to the state and the impact, 

and can influence any segment of the chain starting from the driving force and moving to the impact. 

An adoption of technology, a change in mode of production or raising awareness can be an example 

of this (Jiboye et al., 2019; Kristensen, 2004). Firms’ awareness, motivation and choice of action 

either as resilience or innovation in cost minimization on environment, economy, and society are 

portrayed as response strategies in the framework (Tscherning et al. 2012).  

 

1.8 Data, Study design and perspective 
 

This study has conducted a detailed analysis of the topic by combining both macro and 

microeconomic aspects. Time series and panel analysis techniques have been applied to cover macro 

aspects using secondary data collected from established national and international data sources. In 

addition, primary data collected from field-level surveys have been used for micro-level (enterprise) 

studies, applying cross-sectional analysis techniques. The survey areas were selected from Dhaka, 

the capital city of Bangladesh.  In order to adhere to international standards for data collection 

involving human participation, this research project proposal was submitted as a Human Ethics 
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application to the Human Resource Ethics (HREC) office of the University of Southern Queensland 

(UniSQ) (H21REA014) for approval. The HREC office granted approval in July 2021 after 

determining that the project met the requirements of the National Statements on Ethical Conduct in 

Human Resource (2007) (Approval date: 05/07/2021, Expiry date: 05/07/2024). Following all 

procedures approved by HREC, UniSQ, the field survey began in August, 2021 and successfully 

ended in March 2022, overcoming all the constraints imposed by COVID-19 pandemic and the 

consequential lockdown in the survey area. Fortunately, the field survey was able to collect a high-

quality data set from the respondents that has been utilized to address the research questions (RQ.4 

– RQ.6).  

 

To accomplish the objective of the study, skilled personnel collected samples from two 

environmental components (water and soil) in the survey areas. Scientific analysis of the collected 

samples was required, and the tests were carried out according to the plans outlined in the data 

collection procedure of the human ethics application. All the analyses were conducted under the 

supervision of an authorized person from the assigned organization who had been contacted 

beforehand and agreed to provide support. The official laboratory report of the tests was received 

from the designated organization in a timely manner. The scientific analysis of the environmental 

components (soil and water) identified the concentration level of harmful metals in the collected 

samples. The pollution load of selected metals in the surrounding areas of three categories of 

manufacturing industries namely, leather and leather products, plastic and small machinery, and 

dyeing, fabrics, and clothing, was determined by constructing Pollution Load Indices (PLI) for three 

selected areas (Hemayetpur, Lalabagh, and Keraniganj) in the capital city of Bangladesh.   
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At the commencement of the research, it has examined the long-run influence of spatial, economic 

and socio-economic factors on environmental degradation at both regional (South Asia) and country 

(Bangladesh) levels in Study 1 and Study 2 respectively and attempted to answer RQ.1. The Panel-

Autoregressive Distributive Lag Model (PARDL) and Autoregressive Distributive Lag (ARDL) 

model with structural break are applied in the studies in a respective manner, along with causal 

analysis. The results have indicated that the spatial factor (urbanization) and economic factor 

(economic growth) are significant determinant of carbon emissions in South Asian region. These 

two factors are also found to contribute negatively and significantly to overall environmental quality 

in Bangladesh, although the Environmental Kuznets’ hypothesis is evident in this country. Two 

research papers (Paper 1 and Paper 2) have been published on this topic in two prestigious 

international journals (Q2 and Q1, respectively) with high impact values. The findings of these two 

studies justify the selection of a spatial or urban perspective for this research, where the growth of 

the informal sector is highlighted as a key feature for unplanned urban growth, as they reinforce each 

other.  

 

In the next step, this research has addressed RQ.2 by constructing a symptomatic index of sustainable 

development and investigating the impacts of the informal sector on the sustainability of 

development in developing countries (including Bangladesh) in Study 3. A global panel dataset has 

been employed for this, and Principal Component Analysis (PCA) has been applied to construct a 

symptomatic composite index of sustainability using economic, social, and environmental impact 

indexes. Panel analysis techniques (Fixed Effect, Random Effect, Fully-Modified OLS, Dynamic 

OLS) are then applied to investigate the effect of the informal sector (for which working poor is used 
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as proxy) and other macroeconomic and institutional factors on the composite index of sustainability. 

The resulting research paper (Paper 3) has been published in a Q1 journal. 

 

Next, the research has progressed to a component-specific analysis of sustainable development 

employing the informal sector. Firstly, the research has focused the impact of the informal sector on 

long-run economic growth in terms of its contribution to the economy and employment. However, 

due to the lack of sufficient data for a panel analysis of an unobserved sector, the research has 

conducted a country-specific analysis at this stage. A time series of data on the informal sector as a 

percentage of Gross Domestic Product (GDP) has been generated for Bangladesh, the primary 

country of interest in this research. The Structural Equation Modeling (SEM) techniques, specifically 

The Multiple Indicator Multiple Causes (MIMIC) model, which is well-suited for estimating an 

unobserved sector like the informal sector, has been utilized, and then benchmarking and calibration 

techniques are applied to project the estimation as a percentage of GDP in Bangladesh. To ensure 

the robustness of the result, the research has also applied the Monetary Approach, specifically the 

Currency Demand Approach (CDA) to construct the time series dataset of the informal sector’s 

contribution to GDP in Bangladesh. Details of this estimation technique are presented in Appendix 

A of this thesis. In both analyses, an increasing trend in the informal sector’s contribution to GDP 

has been discovered for Bangladesh, which validates the selection of Bangladesh for this research. 

The time-series data constructed from MIMIC estimation and calibration is used to answer RQ 3, 

for which both the symmetric and asymmetric effects of the informal sector on the economic growth 

of Bangladesh are studied.  By employing long-term analysis techniques such as linear (ARDL) and 

non-linear ARDL (N-ARDL), Study 4 provides insights into the economic prospects of the informal 
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sector in Bangladesh towards sustainable economic growth and recommends relevant policies. This 

research papers (Paper 4) is currently under review in a reputed (Q1) journal.  

 

Furthermore, Study 5 investigates the impact of informal employment, a crucial component of the 

informal sector and an important agenda in Sustainable Development Goals (SDG), on the economic 

growth of developing countries (including Bangladesh), within the context of SDG. This study also 

addresses RQ.3 by employing a long-run panel analysis techniques (Fully-Modified OLS, Dynamic 

OLS and Dynamic Fixed Effect models) on a secondary data set of developing countries. The 

findings of this study underscores the significance of safeguarding the decent work agenda and other 

macroeconomic growth indicators to achieve the targets mentioned in SDG 8. The research paper 

on this topic (Paper 5) has been published in a Q1 journal.  

 

To address RQ.4 regarding the socio-economic conditions of informal sector workers, this research 

focuses on their basic survival needs, specifically the food security status of the workers, and 

investigates its impact of on their health outcomes in Study 6, utilizing survey data from the study 

area. The Food Insecurity Experience Scale (FIES), consisting of eight items, is used to screen for 

food insecurity, while the Short Form 12v2 (SF12v2) scale, comprising 12 questions validated for 

use with Bengali respondents, is used to measure the health status of informal workers. The empirical 

analyses of this study are cross-sectional and include descriptive statistics, mean score comparisons, 

and multivariate regression analysis to establish the relationship between food insecurity and health 

outcomes. The findings of this study suggest policies to address the socio-economic problems faced 

by informal sector workers, which significantly impact their productivity. The research paper on this 

study (Paper 6) is published in a Q1 journal.  
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This research has utilized the survey data and scientific analysis of environmental samples to address 

RQ.5 that focuses on environmental aspects of SD. The Pollution Load Indexes (PLIs) have been 

constructed based on the results of scientific analysis, which are used in Study 7. The study has 

employed Data Envelopment Analysis (DEA)-TOBIT regression analysis to assess the economic 

efficiency level, its correlation to pollution and to identify the future prospects of informal sector 

enterprises towards cleaner production, which can facilitate the achievement of SDG goals, 

particularly in the context of decent work and pollution reduction. The empirical findings suggest 

the need for institutional support to endorse the positive participation of informal sector 

manufacturing enterprises in sustainable development. This scientific research paper (Paper 7) has 

published in a Q1 journal.  Study 8 investigates the informal sector and environmental degradation 

nexus, to addresses RQ.5 adequately. This study has employed three environmental degradation 

indicators: carbon dioxide emissions, ecological footprints, and nitrous oxide emissions and takes 

into account the informal and formal sectors and institutional variable in the model. Panel analysis 

techniques (Pooled Mean Group-ARDL, FMOLS and DOLS) are applied to a secondary data set of 

emerging countries and the findings demonstrate the necessity of finding indirect institutional 

measures to prevent pollution caused by informally operated enterprises. A research paper on this 

study (Paper 8) has been published in a Q1 journal.  

 

Getting motivated by the findings of earlier study, this research attempts to answer RQ.6 by focusing 

on raising awareness among stakeholders of informal enterprises in Study 9.  A firm-level 

Environmental Awareness Index (EAI) is constructed based on survey data, under the presumption 

that enhanced awareness of the environment can drive actions that optimally harness the 

sustainability attributes of informality, while minimizing its negative consequences. Applying 
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discrete choice Probit and Logit regression models, this study examines the effect of EAI on the 

firm-level decisions regarding the adoption of clean technology. The findings of this study are 

expected to inform policy measures to build awareness among informal enterprise owners, leading 

them towards the path of clean technology adoption, which will facilitate the achievement of SDG 

targets such as a green growth. A research paper on this topic (Paper 9) is currently submitted to a 

reputed (Q1) journal. The combined results of all these studies (from Study 1 to Study 9) are 

expected to provide an evidence-based understanding of the informal sector as a whole and suggest 

its path towards sustainable development.  

 

1.9 Thesis organization   
 

The present research evolves into the conceptual framework and contributes to ongoing debates on 

informal sector activities to achieve its objectives. All studies that are included in this thesis, have 

been conducted to address the objectives by employing quantitative methods and using established 

econometric as well as advanced statistical techniques. This is a thesis by publication, and consists 

of nine empirical studies to address the research questions, each employing different but established 

analytical designs and approaches within the context of a particular country or a set of countries. 

The introduction chapter is followed by the analytical chapters of this thesis. The research framework 

is presented below. 
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Fig 2: Research framework  
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CHAPTER 2: URBANIZATION, ECONOMIC GROWTH 

AND ENVIRONMENTAL DEGRADATION 

 

2.1 Introduction  
 

The informal sector is an officially unrecognized and unobserved segment of the economy, but it 

originated in an urban context (see Lv & Xu, 2021, Quyyum et al., 2021).  Economic growth in 

developing countries tends to be concentrated in primate cities due to social structure and the 

centralization of power, which make them the only suitable location for economic and social 

opportunities (Baye et al., 2020; Hall, 1975). Urban areas serve as the center of production, 

innovation, employment, and socio-economic development, and as a result, they experience 

remarkable increases in population growth and faster urbanize. However, this rapid, unregulated, 

and unplanned growth of urban areas creates different types of urban problems due to its close link 

with economic, social, and environmental issues. Urban problems are not only caused by growth, 

but also by misguided policies and unguided expansion of cities. The expansion of informal 

economic activities is one such challenge (see Baye et al., 2020), which worsens environmental 

quality and hampers sustainable economic growth in a region (Abbasi et al., 2020). Sustainability is 

an essential dimension of urban development (Zhang et al., 2022; Montoya et al., 2020).  Therefore, 

this research primarily targets urbanization, which is parallel to the growth of the informal sector in 

developing countries.  The study presented in Section 2.2 examines the impact of economic growth, 

industrialization, and spatial dimensions of economic growth, i.e., urbanization, on environmental 

degradation in the South Asian region. The outcome of this study identified urbanization as one of 

the causative factors for environmental degradation in this region. Hence, urbanization and its 



30 
 

development need to be integrated into long-term economic planning, with a particular focus on the 

informal economy due to its strong linkage with the urban development of South Asian countries 

(see Quyyum et al., 2021).  

 

As the qualitative nature of urbanization varies across countries and the environmental degradation 

of varying types and degrees is generally unevenly distributed in most countries (Jiboye et al., 2019), 

this research finds it necessary to assess this urbanization-environmental quality nexus at the country 

level. Bangladesh has been selected for this purpose since it is a rapidly urbanizing country. The 

Environmental Kuznets’ hypothesis has been examined for Bangladesh to provide an indication of 

a long-run growth-environment nexus in which the role of the spatial dimension of economic growth 

and the environment, e.g., urbanization, has been reassessed.  The details of this study are presented 

in section 2.3 of this chapter. 
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2.4 Links and Implications 
 

The studies presented in this chapter demonstrate that urbanization is a significant cause of 

environmental degradation. Since urbanization is often accompanied by the growth of the informal 

sector in the region, the findings of these two studies, which project the impact of urbanization as a 

challenge to environmental quality, justify the need to focus on the informal sector to proceed 

towards urban sustainability. However, a long-standing debate exists between two main schools of 

thought, where one believes that informality hinders the economic, environment, and social 

sustainability and constrains the ability of future generations to satisfy their needs, and the other 

maintains that informality propels sustainability. Therefore, informality requires the attention of 

academics, urban planning practitioners, and city authorities concerning policies for sustainability 

(see Azurne et al., 2021). This research attempts to contribute to achieving urban sustainability by 

focusing on the multidimensional and multifaceted aspects of informality aligned with the 

sustainability perspective. The following chapter empirically examines the impact of the informal 

sector on the sustainability of development in the context of a global panel of developing countries 

to provide assistance in policy measures. 
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CHAPTER 3: THE INFORMAL SECTOR AND 

SUSTAINABILITY OF DEVELOPEMNT 
 

 

3.1 Introduction 
 

Sustainability is a dynamic concept that evolves over time (Bossel, 1999). It creates conflicts of 

interest among the economy, society, and environment, which are becoming increasingly apparent. 

The foundation of the non-sustainable society we live today was created by the migration of people 

from rural to urban areas to work in factories, and the expansion of production and international 

trade. These were the consequences of the accelerated industrialization process during the Industrial 

Revolution in the eighteenth century, when humans were exploiting nature’s wealth and releasing 

large volumes of waste and pollutants into the environment. At that time, the rapid and ongoing 

human-caused environmental changes posed a serious threat to human survival (Deitlev and 

Simonsen, 2022; Shi et al., 2019). Simultaneously, humanity was facing increasing problems, 

including food shortages, energy crises, environmental pollution, slowing economic growth, and 

rising local social unrest. These challenges forced humanity to search for a new path for long-term 

survival and development (Shi et al., 2019). Under these circumstances, the concept of SD evolved 

and was adopted as a basic strategy to guide global socioeconomic transformation (Shi et al., 2019), 

with the potential to resolve conflicts among economic, social, and environmental issues. 

Sustainable development is only feasible if the component systems, as well as the total system, are 

viable (Bossel, 1999).  

 

The informal sector, which is an unobserved, contentious, but significant component in a 

socioeconomic context (Gibson, 2013), can be a good candidate for structural transformation of a 
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society and economy towards sustainability because it projects a contextual similarities with pre-

sustainability economic mechanisms and behaviors. Studies in the earlier chapter also hinted that the 

urbanization process, which is integrated with informal sector growth (see Quyyum et al., 2021) as 

well as economic growth, is a significant contributor to environmental degradation. Therefore, the 

activities of the informal sector need to be evaluated in terms of their contribution to the components 

of sustainability to provide feedback to the global challenge and a constant concern to policymakers 

(Stankevičienė et al., 2020). The impacts need to be analyzed in an ideal paradigm of development, 

i.e. sustainability, which is a quest for the simultaneous satisfaction of three objectives: economic 

efficiency, social equity and environmental protection (Briassoulis, 1999). This is important because 

sustainability is the capacity of a system to last over time (Montoya et al., 2020). It bears significance 

particularly in the developing world, as the size of the informal economy has remained high or even 

increased despite their robust economic growth (Pham, 2017). 
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3.2 Study3 
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3.3 Links and Implications 
 

In this chapter, the informal sector has been explored in its capacity to contribute to the sustainability 

of developing countries, employing a composite index, which is one of the most commonly used 

methods for evaluating sustainable development (see Zhang et al., 2022). As the informal sector is 

unobserved in nature, it is captured by using a proxy, namely working poverty, in the presented study 

and the study validates the informal sector as a concern for the developing countries in the long 

run.  To avoid any debate about using proxy measures of the informal sector, this research finds it 

necessary to proceed with a detailed analysis of this topic under different components of 

sustainability.  Given that the path to sustainable development is shaped by an unpredictable result 

of an evolutionary process (see Bossel, 1999), this research aims to investigate the underlying 

economic, institutional, socio-economic, environmental, and innovative factors that may contribute 

to the challenges and opportunities of the combined effect of the informal sector and urbanization 

on attaining sustainability. Subsequent chapters will focus on the evolution and contribution of the 

informal sector to various aspects of sustainability, starting with an evaluation of its impact on the 

economy.  
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CHAPTER 4: ECONOMY AND THE INFORMAL 

SECTOR 

 

4.1 Introduction 
 

The economic aspect of sustainable or green development aims to promote economic growth and 

development (Ali et al., 2021). However, economic growth in inappropriate production and business 

areas may lead to mass production of less efficient and polluting products, which goes against the 

principle of sustainable development (SD) (Ditlev-Simonsen, 2022, p. 75). Therefore, to achieve 

SD, it is crucial to focus on economic growth in appropriate sector. The percentile share of the 

informal sector in total output and total employment is commonly considered an indicator of 

development (Sinha & Kanbur, 2012). Therefore, this research has focused on these two essential 

economic aspects of the informal sector: the size of the informal sector (percentile share of GDP) 

and informal employment.  

 

Understanding the differences among countries and their development policies assists individual 

countries in achieving sustainable growth and greater living standards, and remains a fundamental 

driving force behind the study of economic growth (Cumming & Von Cramon-Taubadel, 2018). 

Similarly, the nature of the informal sector also varies significantly among countries with different 

structures and levels of development (Gerxhani, 1999; OECD/ILO, 2019, p.46).  Sometimes, greater 

informality is found to be associated with lower growth (Loayza, 1997), while recent analyses of 

panel data reveal a more complex and dynamic inverted-U relationship between the size of the 

informal sector and the growth of GDP per capita (Elgin & Birinci, 2016). Therefore, this research 

has been motivated to extend this analysis by investigating and comparing the increasing and 
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decreasing effects of informal sector contributions on economic growth at the country level. Study 

4, presented in Section 4.2 of this chapter, focuses on this analysis in the context of Bangladesh. This 

study needs to estimate the relative share of output or income sourced from the informal economic 

activities to total output as this is not recorded or reported in national statistics. The indirect methods 

are more popular for this estimation in the studies and they use macroeconomic and policy indicators 

that are related to the development of the informal economy. This research has applied both 

monetary and model-based approaches, which are widely used in assessing the extent of activities 

of the informal sector (See Schneider & Enste, 2000; Duarte, 2017). Although the monetary 

approach has been previously applied in Bangladesh, the model-based approach is rarely applied in 

the available literature on this particular topic in Bangladesh. Therefore, this method has been 

applied in Study 4 to measure the relative size or contribution of the informal sector to total GDP in 

Bangladesh. The Currency Demand Approach, which is a monetary approach for calculating the 

relative share of the informal sector, is also applied and presented in the Appendix A. Both 

approaches reveal the internal dynamics of the economy and project the direction of the informal 

sector over the years, which is found to be parallel to the real GDP growth trend of the country.  

 

The role of informal employment in boosting the economy in general and offering opportunities to 

reduce poverty and inequality in most developing regions (Chen, 2016) has also been explored in 

this connection. This is relevant because informal employment is often undervalued or ignored due 

to the challenges it poses to mainstream assumptions about traditional work (Tucker & 

Anantharaman, 2020). Therefore, its impact on economic growth of developing countries (including 

Bangladesh) has been investigated from the perspective of sustainable development, which is 

presented in Study 5 under Section 4.3. 
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4.2 Study4 
                                

 

Asymmetric role of the informal sector on economic growth: Empirical 

 

investigation on a developing country. 

 

 

Abstract: The role of the informal sector in economic growth still remains an issue of debate. This study 

contributes to resolving this by taking into account the asymmetric effect of the informal sector on economic 

growth. The study applies the Non-linear Autoregressive Distributed Lag (N-ARDL) model to capture the 

asymmetric relationship between the informal sector activity and economic growth for the period 1982-2018 

in Bangladesh. The estimation of the N-ARDL model reveals that the informal sector asymmetrically affects 

the domestic output and economic growth in Bangladesh for both the short-run and the long run. The study 

has observed an asymmetrically larger effect on output and economic growth from the falling contribution of 

the informal sector. Urbanization and capital growth also contribute to an increase in economic growth. 

Therefore, proper incentives and careful policy measures are suggested to reduce the size of informality by 

allowing its transition to a more formalized structure.  

 

Key words: Informal sector, Economic growth, Structural Equation Model, Non-linear Autoregressive 

Distributed Lag, Bangladesh 

JEL Classifications: O11, O47, E02, E26, P25, C22 

 

1. Introduction 

The informal economy is a pervasive phenomenon and has become a decisive issue in the economic 

and social development policies of countries (Elbahnasawy, 2021, Estevao et al., 2022; Briassoulis, 

1999; Afonso et al., 2020; Benkraim et al., 2019; ILO, 2018; Medina and Schneider, 2018; Charlot 

et al., 2015; Godfrey, 2011; Straub, 2005). In low-income and developing countries, the informal 

sector has been recognized as a source of employment and survival (Chen, 2016; IMF, 2020; 

Amponsah et al., 2021).  This unofficial sector accounts for almost one-third of Gross Domestic 

Product (GDP) in developing and emerging economies (Elgin et al., 2021). However, its contribution 

to the national accounting of countries is poorly measured or remains unaccounted (Benkraim et al., 
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2019, Hassan and Schneider, 2016; Ghose, 2017; Restrepo-Echavarria, 2014). Moreover, a number 

of economic, social, and environmental challenges are upraised by the expansion of this sector that 

also remain unevaluated (Smit, and Musango, 2015,  La Porta and Shleifer, 2014). Therefore, the 

overall contribution of the informal sector to the economy of developing countries remains an issue 

of debate (Loayaza and Rigolini, 2014; Yelwa et al., 2015) that necessitates a critical investigation 

on this topic.   

 

The informal economy includes all the economic activities that remain hidden from the monitoring 

authority for financial, regulatory, and institutional reasons.  Financial reasons comprise avoidance 

of tax payments and social security contributions, regulatory reasons comprise avoidance of 

regulatory burden due to governmental bureaucracy, and institutional reasons embrace corruption, 

weak political institutions, and weakness in the rule of law (Medina and Schneider, 2019, Hassan 

and Schneider, 2016). The informal sector is viewed as a static and less productive sector that serves 

as a refuge for rural migrants and urban unemployed on their way to formal jobs (Harris and Todaro,  

1970,   Ghose, 2017, Gutierrez et al. 2019). It pays less wage to the workers and put in question the 

rule of law and integrity of public institutions throughout their existence (Charlot et al., 2015; Ghose, 

2017). The dominance of the informal sector hits the foundation of public policy, distorts investment, 

promotes inefficient use of resources, encourage small scale production and adoption of low-return 

technology  (Maiti and Bhattacharyya, 2020, Elbahnasawy et al., 2016). However, policies for 

reducing the scope of informality may have some undesirable effects on poverty and income 

distribution since there is a trade-off between informality and unemployment (Charlot et al., 2015; 

Amponsah et al., 2021). Studies on the informal sector mostly focus on public finance (i.e., tax 

burden) and/or public administration aspects (i.e. intensity of regulations and bureaucratic 
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procedure) that drives agents’ decision in favor of informal (Elbahnasawy et al., 2016).  A few 

empirical literatures comprehend the informal sector as a proficient, dynamic, significant contributor 

to national output and capable of absorbing and supporting labor in its own rights (Huang et al., 

2020, Bhattacharya, 2011; Chen, 2016). Under such a backdrop, it is logical to take into account all 

the aspects of the informal sector (both the positive and negative) in an evaluation of its impact on 

the economy while developing policy measures. 

 

 The connection between the informal economy and economic growth is complex. The mechanism 

through which the two variables interact seems to differ from country to country with dimensions of 

the informal economy (Afonso et al., 2020). Workers and economic units in the informal economy 

present a broad diversity of characteristics and needs. It varies widely in terms of income and 

employment status, type and size of the enterprise, level of productivity, location of the workplace, 

degree of coverage of social, health and work protection, degree of compliance with laws and 

regulations (ILO, 2018). The diversity and unaccounted nature of the informal sector affect the 

behavior of the business cycle in a country (Restrepo-Echavarria, 2014). The existence of a large 

informal sector also creates volatility in consumption which is found to be greater than output and 

the relative volatility in consumption to output changes when the magnitude of the informal economy 

increases. The informal sector is also responsible for creating precarious work condition which is 

incompatible with decent work and right (Estevão et al., 2022). Because of these, the informal sector 

is considered to be an important challenge to sustainable development in the 21st century (Huang et 

al., 2020; Estevão et al., 2022) although informality is a key determinant of inclusive growth which 

is an agenda of SDG (Amponesh et al. 2021).  The present study attempts to play a role in addressing 

these challenges and satisfying the SDG agenda (SDG 8, target 8.3) by examining the increasing 
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and decreasing effect of the informal sector on the economy.  Bangladesh has been considered for 

this investigation since informal activities are largely visible in this country which is economically 

categorized as a newly emerging country. 

 

In Bangladesh, the demographic and geographic context, economic policies, and their consequences 

allowed economic growth, but it was unaccompanied by formal employment growth (See ILO, 

2013).  Experts have considered this ‘jobless growth’ as a reason to divert the economy to the low-

productive service sector.  The informal sector growth in Bangladesh can be defined by the supply 

side, demand side, and institutional factors.  Massive population with high growth rate and migration 

of labor from rural agriculture to urban business, manufacturing and service sector contribute to 

supply side, increased labor demand in urban industrial economy for expansion of private sector 

business, subcontracting and urban basic services for households contribute to demand side, and 

absence of appropriate public policy with inadequate regulatory framework acts as institutional 

factors behind the growth of the informal sector in Bangladesh (ILO report, 2013). At present, 35 to 

88 percent of the total labor force is employed in the informal sector and around 49 to 64 percent of 

total GDP comes from informal sector activities in Bangladesh (Yeasin, 2021). Two-thirds of the 

total informal contribution to GDP comes from the informal manufacturing sector in Bangladesh 

(Sarker et al., 2016). 

 

However, the growth of the informal sector in Bangladesh and other developing countries has made 

policymakers concerned for several reasons. First, this puts restrictions on the government’s ability 

to provide support for public goods and infrastructure due to its tax-avoiding nature. Second, this 

enforces inefficient allocation of resources by promoting different marginal costs between informal 
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and formal firms competing in the same industry. Third, informal firms extract a cost advantage over 

law-abiding formal firms. Fourth, they cannot obtain legal credit from formal financial sources. All 

these factors put a hindrance to the growth of formal-sector firms and  limit the potential for 

economic growth (Rothenberg et al., 2016). In an opposed idea, the presence of the informal sector 

has been identified as a cause of improved competitiveness and effectiveness in the formal sector 

which is contributory to a faster pace of economic development (Nguyen and Luong, 2020) and 

therefore, the functioning of the informal sector is suggested through institutions, policies, and 

government expenditure in a way to facilitate inclusiveness, poverty reduction, and economic growth 

(Nguyen and Luong, 2020; Amponsah et al., 2021).  The present study expects to contribute to 

resolving this debate and aims to find the path of the informal sector towards economic growth in 

Bangladesh.  

 

The present study will contribute to the literature in the following ways: First, due to the 

unavailability of data on the informal sector which is an unobserved sector of the economy, this 

study has constructed a time series on the informal sectors contribution to GDP by applying the 

Multiple Indicator and Multiple Causes (MIMIC) Model and data calibration technique. Second, this 

is the first in-depth empirical analysis of the effect of the informal sector on economic growth 

employing a model that comprises the dominating players of growth, namely, capital and labor; 

 Third, it proposes an econometric model that allows for the contemplation of both symmetry and 

asymmetry in the cointegrating relationship between the informal sector and economic growth and 

explores the impact (both symmetric and asymmetric) of the informal sector on the economic 

prospects; Fourth, the study focus on urbanization in terms of population  in this relation since 

informal sector activities are most visible in urban areas and the growth of the informal sector is 
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linked to the growth of the urban labor market  (Lyons and Snoxell, 2005; Bhattacharya, 2011; BBS, 

2018). Moreover, urbanization facilitates economic activity that leads to economies of scale in the 

production of goods and services (Shahbaz, et al., 2016; Zhang, 2019) contributing to growth 

prospects.  

 

The remaining of the paper is organized as follows. Section 2 provides insights on theoretical aspects 

of the informal sector and its integration to the economy with some empirical evidence in a brief 

literature review, section 3 describes data, theory and methodological aspects of this study. Empirical 

outcomes will be presented and discussed in section 4 and section 5 considers the policy implications 

with concludes remarks.  

 

2. Literature Review 

2.1 Theoretical Background of informal sector:  debates and integration 

The potential of the informal sector as a contributor to economic growth and independent 

employment is emphasized by neo-liberal theories of informality that find it a result of excessive 

state regulations (Neves and Du Toit, 2012; Huang, 2020). However, the basic assumptions of 

marginalists have underpinned neo-liberal theories by characterizing it as a feature of peripheral 

economies and a transitory phase of economic development that will disappear with development 

and modernization. It has also been stated by this view that the informal sector deals with a 

subsistence level of activities and income and lacks the potential for independent growth (Meaghar, 

1995; Debrah, 2007). Putting it differently, advocates of structuralist perception consider the 

informal sector as a pool of local entrepreneurial energy with the potential to generate employment 

and growth. They argue that the economic dynamism of the informal sector becomes profusely clear 

during periods of recession or extreme regulation and structural adjustment. In such contexts, the 
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entrepreneurial capability of the informal sector acts as a valuable economic endeavor – a vibrant 

source of employment and income and a power wheel of economic growth rather than a marginal 

activity (ILO, 2002; Rakowski, 1994; WB, 1989; Debrah,2007). However, the critics of the 

structuralist view find a lack of entrepreneurial enthusiasm in the informal sector. Critics also argue 

that workers in this sector are unprotected, involved in survival activities and are often exploited by 

the formal sector due to the complicity of the state (Birbeck, 1979; Lomnitz, 1982). In such a context, 

the formal sector business benefits from the informal sector and prevents informal firms from being 

registered and growing large to avoid competition in fear of a reduction in their profit and share 

(Djankov et al., 2002). These arguments can be linked to the exclusion model of informality that 

provides reasons for operating firms in the informal sector (De Soto, 1989;  2000). Along with the 

exclusion model, another classical theoretical approach, the rational exit model also explains why 

firms remain informal. It theorizes that firms exit the formal sector when they find it profitable to 

stay in informality by enjoying cheaper labor wages, tax benefits, and other cost-related advantages 

from non-compliance with regulations (Rothenberg et al., 2016). 

 

The third possibility is explained by the dual economy model where formal and informal sectors are 

considered separate. The existence of the informal sector is explained in this model as the result of 

an oversupply of labor due to the inability of the state to provide adequate employment opportunities 

in the formal sector, low demand for semi-skilled or unskilled workers, and poverty. Proponents of 

this model consider informal firms as typically unproductive that are initiated by inefficient and 

poorly educated entrepreneurs. They produce products with different inputs and technology and 

serve different customers who usually operate in the low-wage informal sector. They presume 

economic growth, increased income, and poverty reduction will boost demand for formal sector 
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products and diminish informal firms without any need for policies that explicitly tax or punish 

informal firms (Rothenberg, 2016). Consequently, endorsing macroeconomic policies targeting to 

expand employment and incomes in the modern sector can increase real economic growth and 

significantly reduce dependence on the informal sector (Rakowski, 1994; Debrah, 2007). Neo-

liberals and Legalists, who view the existence and persistence of informal economy as a rational 

response to excessive regulation by government bureaucracies, have suggested institutions and 

incentives and removing relevant barriers towards formality as a way out of the informal economy 

(Godfrey, 2011)   

 

2.2. Review of empirical literature on informal sector and economic growth 

The contribution of the informal sector to economic growth is investigated in a number of empirical 

works. Using a novel data set of 161 countries, Elgin and Birinci (2016) revealed that small and 

large informal economies were associated with little growth while the medium-size level of informal 

economies was associated with high growth levels. Highlighting the role of institutions Elgin and 

Oztunali (2014) showed that in the presence of a lower level of institutions a higher level of GDP 

per capita is associated with a larger informal sector, while the opposite is true in countries with 

good institutions. In Sub-Saharan African countries, Amponsah et al. (2021) investigated the 

measures of inclusive growth and  revealed the role of government in promoting inclusive growth 

based on gender and rural-urban division by implementing an effective regulatory framework and 

removing bureaucratic procedures within the informal sector. This study suggests ensuring the 

proper utilization of government expenditure for encouraging inclusiveness and reducing poverty, 

which helps improve the functioning of the informal sector. Economic policies and corruption 

control are also highlighted by Nguyen and Loung (2020) for Asian emerging, and developing 
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countries while they find a positive effect of a reduction in the size of the informal economy on 

economic growth. Developing a theoretical framework, Maiti and Bhattachrya (2020) revealed a 

positive association between taxation and enforcement.  They found the role of a relatively lower 

level of enforcement to allow the informal sector to survive and to ease the distortionary effect of 

formal sector production from high taxes that ultimately contributed to growth. If the enforcement 

level was raised, the state would raise taxes and subsidies for the informal sector to ensure 

redistribution that limited growth. However, at an extremely low level of enforcement, the formal 

sector would also be affected that lowered economic growth.  

 

Causal association was not found between the informal sector and GDP by Duarte (2017), and hence 

the informal sector appeared as an independent arena for economic exchange in Spain. Contrasting 

the result, Khuong et al. (2021) have revealed a bidirectional relationship between the informal 

sector and economic growth, while the informal sector is found to contribute to more than half of 

GDP in Pakistan. In Nigeria, the study of  Yelwa and Adam (2017) resulted in a significant positive 

impact of the informal economy on nominal GDP growth. In another study by Yelwa et al. (2015), 

the informal economy was identified as a critical prerequisite for achieving sustainable economic 

growth if it was regulated and functioned properly. However, since there existed a lack of 

understanding of the link between informality, growth and inclusiveness, extensive informality was 

accepted as an obstruction to long-run economic development and poverty alleviation. Bhattacharya 

(2011) empirically showed that the expansion of the informal sector and migration of manual labor 

to the informal sector played an important role in inequality reduction. Policies designed to 

strengthen the subcontracting relationship between the formal and informal sectors were suggested 

as policies effective in this context. This study also praised the informal sector for producing 
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efficiently many goods and services, opportunity to enjoy a symbiotic relationship with the formal 

sector and contributing significantly to the national economy.  

 

From the above review of literature, it is viewed that still there prevails a theoretical and empirical 

debate on the role of the informal sector.  Among varying theoretical standpoints on the informal 

sector empirical works also project a combination of results in the informal sector-economic growth 

nexus. However, the asymmetric impact of the informal sector on economic growth, considering its 

uncertain nature, is not yet investigated in any empirical study. This study attempts to fill this gap 

by initiating a nonlinear analysis of the informal sector in Bangladesh. 

 

 

Figure 1: The graphical presentation of the variables considered in the model. 
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3. Theoretical framework, Data and Methodology 

3.1 Theoretical framework  

In this section, the study provides an intuitive econometric framework that channelizes the effect of 

structural changes in the economy. Utilizing the neo-classical framework that postulates 

macroeconomic growth as an attributor to external and internal factors and is influenced by 

government policies, it basically records two factors-capital and labor as the main inputs in 

production function and the long-run economic growth. Taking insights from Mamun et al. (2020), 

Yelwa and Adam (2017), the model can be specified as follows: 

𝑌𝑡 = 𝑓(𝐾𝑡, 𝐿𝑡, 𝐴𝑡) =   𝐾𝑡
𝛼1𝐿𝑡

𝛼2 𝐴𝑡
𝛼3,       𝛼1, 𝛼2 > 0, 𝛼3 ≷ 0…………………………………(1) 

Where, 𝑌𝑡 is per-capita output, 𝐴𝑡 is the proportion of changes of output explained by factors other 

than capital and labor. 𝐾𝑡  is the capital measured as gross capital formation in percentage of GDP 

and 𝐿𝑡 is labor represented as a percentage of the total employed population. In considering the 

assumptions broadly, the informal sector and urbanization are included in the model as contributing 

factors to growth that are likely to bring a structural change in the economy by influencing 

productivity and economic output. The study assumes the effect as multiplicative and can be written 

in a logarithmic form as follows: 

𝑙𝑛𝑌𝑡 =  𝛼0 + 𝛼1𝑙𝑛𝐾𝑡 + 𝛼2𝑙𝑛𝐿𝑡 + 𝛼3𝑙𝑛𝐼𝑆𝑡 + 𝛼4𝑙𝑛𝑈𝑡 + 𝜗𝑡…………………………………(2) 

Where, 𝛼0 = ln (𝐴0), 𝐼𝑆 implies informal economy as a percentage of total GDP and 𝑈 implies 

urbanization represented as a percentage of the population living in urban areas. Since the informal 

sector is unobserved or unrecorded, secondary data is not available. Following Wang et al. (2019), 

Restrepo-Echavarria (2014), Kpognon (2021)  this study has constructed a time series of informal 

sector contribution as a percentage of GDP applying the Dynamic Multiple Indicator Multiple 

Causes (MIMIC) model where the informal sector is considered as a latent or unobserved variable.  

After calibration, the data is used for empirical investigation. A number of empirical studies has 
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intensively used MIMIC model to predict the size of the shadow economy (Wang et al., 2019; 

Schneider et al., 2010; Dell’Anno and Schneider, 2006 to name a few). In a meta-analysis of the 

literature estimating the impact of the informal economy on economic growth, the effect of the 

MIMIC model developed by Joreskog and Goldberger (1975) is found to be more prominent than 

the other methods (Afonso et al., 2020). The details of the data generation process are presented in 

the following sub-sections. 

 

3.2 Data 

This study uses annual data for the period 1982-2018 for Bangladesh since data on a few selected 

variables before and after this period is unavailable. The data for GDP per capita, gross capital 

formation, urbanization are collected from World Development Indicators (WDI, 2020). 

Unemployment data used for calculating the employment data are collected from yearly publications 

of Bangladesh Economic Review (1982-2019). Since informal sector contribution is not recorded 

officially, the time-series data for the informal sector is generated by applying the MIMIC model. 

For estimating the MIMIC model, data are collected from various sources. Data for real GDP growth 

rate and nominal GDP are collected from yearly publications of Bangladesh Economic Review 

(1982-2019) and WDI (2020).  Money supply and tax collection data are collected from the 

publications of Bangladesh Economic Survey and Bangladesh Economic Review, data for real 

interest rate and inflation rate from the WDI (2020) and the data of electricity consumption per capita 

is collected from WDI (2020) and International Energy Agency (IEA, 2019).  

 

3.3 Methodology 

The MIMIC model  
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The multiple indicators and multiple causes (MIMIC) model is a special kind of Structural Equation 

Modelling (SEM). It is used to measure the latent or unobserved variable, which is the size of the 

informal sector in this study.  It combines two observable parts ‘causes’ and ‘indicators’. The causal 

relationships with the unobserved variable are identified by structural equations and association 

between the unobserved variables and observed indicators is expressed by measurement equation. 

The data on causes and indicator variables are used to find the index values.  

 

The error correction-based Autoregressive Distribution Lag Model (ARDL) has been applied as an 

additional measure to check the long-term cointegrating relationship between causes and indicators 

of the informal sector. Having confirmed the long-run association between causes and indicators, 

the SEM technique has been applied and the unknown coefficients are estimated that are used to find 

an index of the unobserved or latent variable (Breusch, 2005; Schneider and Enste, 2000). The latent 

variables are interpreted as ‘index’ due to the presence of a degree of indeterminacy in scale 

(Bruesch, 2005; Schneider and Enste, 2000). 

 

The MIMIC model considers five causes as responsible for the growth of informal sector. Those are: 

currency in circulation as a proportion of broad money (Curr_M2), tax/GDP ratio (Tax_GDP), 

financial development measured as M2/GDP ratio (M2_GDP), real interest rate (IntR) and inflation 

rate (InfR). This model also considers two indicator variables: real GDP growth rate (RGDPgr) and 

per capita electricity consumption (Elec). The details of the model are presented in Figure 2. 

Following (Arby et al., 2010), the structural equations of the model can be written as follows; 

𝜂 =  𝜙́𝑋 + 𝜀…………………………………………………………………………………. (3) 
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Here, 𝜂 denotes the latent variable, 𝜙́denotes the matrix of cause variables, X is a vector of 

parameters and 𝜀 is the error term with zero mean and unit variance. The measurement equation can 

be written as follows:  

𝑌 = 𝜆𝜂 + 𝜗………………………………………………………….. ……………………….(4) 

Where, Y is the vector of indicators, 𝜆 is the vector for scalars and  𝜗 is the vector of stochastic error 

terms that corresponds to the equations for each indicator. Now solving the two models the reduced 

form of MIMIC model is obtained as follows 

𝑌 = 𝜆[𝜙́𝑋 + 𝜀] + 𝜗…………………………………………………………………………….(5) 

Estimation of the model requires normalization of any of the two indicators to quantify the effect of 

other variables. Here, the coefficient of the real GDP growth rate is normalized to 1. The MIMIC 

model projects the relative estimates of the size of the informal economy. The structural equation 

modeling software AMOS 23 is used to find the parameters. The variables are used in their 

standardized deviations from their mean following Schneider et al. (2010). The obtained ordinal 

estimates of the latent variable, the index needs to be calibrated with exogenous estimates. For this, 

the required benchmarking or calibration technique follows Schneider et al.’s (2010) procedure. 

Year 2010 is selected as the base value and extracted from the database reported in Medina and 

Schneider (2019). The size of the informal economy 𝑛𝑡̂ is then calculated following the technique 

below: 

𝑛𝑡̂ =
𝑛𝑡̃

𝑛2010̃
𝜂̇2010 

Where, 𝑛𝑡̃ denoted the value of MIMIC index at t, 𝑛2010̃ denotes the value of the index at base year 

and 𝜂̇2010  indicates the exogenous estimates (base value) of the informal economy in the year 2010.  
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Fig-2: The estimated MIMIC model 

 

Pre-estimation econometric analysis 

The study has started the analysis with some pre-tests. First, it applies the unit root tests to determine 

the order of integration of the variables used for MIMIC model estimation. Detection of the order of 

integration of variables is important to check the applicability of the autoregressive distributive lag 

(ARDL) model. The ARDL bounds testing approach explores the short-run dynamics and the long-

run relationship among the variables. The main advantage of Pesaran 2001 ARDL model is that this 

time series cointegration test can be estimated even at a small sample size (Shin et al., 2014, p.290). 

If the dependent variable is 𝐼(1) and the independent variables are either 𝐼(0) or 𝐼(1), the ARDL 

model can be estimated (Pesaran, 2001). The details of the unit root test of the variables used in 

MIMIC model are presented in the Appendix 1.  
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In the next stage, this study has employed both linear and nonlinear unit root tests, namely, Phillips  

Perron (1988) unit root test and Kapetanios, Shin & Snell (2003) ESTAR nonlinear unit root test1 

for the variables used in linear and  non-linear ARDL models. Once the order of integration of the 

variables is confirmed, the study has proceeded to estimate the long-run relation among the variables. 

By the ARDL and N-ARDL estimation method, the long run can be estimated only in the presence 

of cointegration that can be checked by the F distribution in bounds test. This study has also checked 

for long-run and short-run asymmetric effects using the standard Wald test where the null hypothesis  

𝐻0: 𝛿4
+ = 𝛿5

−  is tested against the alternative  𝐻1: 𝛿4
+ ≠ 𝛿5

− . The short-run additive summary is also 

tested with the null hypothesis 𝐻0: ∑ 𝜌4𝑖
+𝑞

𝑖=0 = ∑ 𝜌5𝑖
−𝑙

𝑖=0   against the alternative 𝐻1: ∑ 𝜌4𝑖
+𝑞

𝑖=0 ≠

∑ 𝜌5𝑖
−𝑙

𝑖=0 .  

 

The baseline model of investigation: bounds testing approach 

This study is interested to investigate the short run and long run impact of informal sector on 

economic growth. The conventional way of doing this is to re-written equation (2) as an error 

correction model (ECM) and apply the ARDL model of  Pesaran et al. (2001) that can estimate both 

                                                             
1 1 The study proposed a GLS based nonlinear unit root test proposed by Kapetanios and Shin (2008). In this tests the 

presence of nonstationarity is checked against the alternative hypothesis of a globally stationary exponential smooth 

transition autoregressive (henceforth, ESTAR) process was, which referred to ∼ 𝜔 j  and were obtained by the Wald 

tests for 𝜙1 = 𝜙2 = 0 using the following regression: 

∆𝑦̃𝑡
𝑗

= 𝜑1𝑦̃𝑡−1
𝑗

1
{𝑦̃𝑡−1

𝑗
≤𝑟1}

+ 𝜑2𝑦̃𝑡−1
𝑗

1
{𝑦̃𝑡−1

𝑗
>𝑟1}

+ ∑ 𝜕1∆𝑦̃𝑡−1
𝑗

𝑘

𝑖=1

+ ∅𝑡  

 where, j = 𝜇 for demeaned series and, j = 𝜏 for detrended series. 𝑟1and  𝑟2   are the threshold parameters. Like ERS, the 

lags of ∆𝑦̃𝑡
𝑗
are measured to deal with serially correlated residuals. 
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the short run and long run effect. Following Pesaran et al. (2001) eq. (2) can be expressed as an ECM 

as follows: 

∆𝑙𝑛𝑌𝑡 = 𝛼0 + 𝛼1𝑙𝑛𝑌𝑡−1 + 𝛼2𝑙𝑛𝐾𝑡−1+𝛼3𝑙𝑛𝐿𝑡−1 + 𝛼4𝑙𝑛𝐼𝑆𝑡−1 + 𝛼5𝑙𝑛𝑈𝑡−1 + ∑ 𝛽1𝑖
𝑝
𝑖=1 ∆𝑙𝑛𝑌𝑡−𝑖 +

∑ 𝛽2𝑖
𝑛
𝑖=1 ∆𝑙𝑛𝐾𝑡−𝑖 + ∑ 𝛽3𝑖

𝑠
𝑖=1 ∆𝑙𝑛𝐿𝑡−𝑖 + ∑ 𝛽4𝑖

𝑞
𝑖=1 ∆𝑙𝑛𝐼𝑆𝑡−𝑖 + + ∑ 𝛽5𝑖

𝑚
𝑖=1 ∆𝑙𝑛𝑈𝑡−𝑖 + 𝜗𝑡 … … …(6) 

 

The short run impacts are specified by the estimates of the coefficients  𝛽1𝑖 , 𝛽2𝑖 , 𝛽3𝑖 , 𝛽4𝑖 , 𝛽5𝑖  and the 

long run effects are specified by the estimates of the coefficients 𝛼1, 𝛼2, 𝛼3, 𝛼4, 𝛼5. In order to 

investigate cointegration, the null hypothesis (𝐻0: 𝛼1 = 𝛼2 = 𝛼3 = 𝛼4 = 𝛼5 = 0) is tested using F-

statistic of Pesaran et al. (2001). This bound testing approach accounts for the integration of the 

order of the variables, irrespective of whether they are I(0) or I(1) or both. The null hypothesis of 

no-cointegration is rejected for the higher values of the calculated F-statistic than the upper critical 

value.  

 

 The N-ARDL bound testing approach of cointegration 

According to the linear ARDL model, output responds symmetrically due to a change in independent 

variables. However, given the earlier discussion about uncertainty and asymmetries in the main 

independent variable (i.e., the informal activities), this study utilizes the multivariate Nonlinear 

ARDL (N-ARDL) bound testing approach of Shin et al. (2014) to capture both the nonlinear and 

asymmetric cointegration between the variables. Observing the Wald test result, the study finds that 

asymmetries matter and hence, has proceeded to develop the asymmetric model that possesses the 

strength of linear ARDL with its ability to incorporate both the short-run and long-run estimates 

simultaneously. It captures the series of mixed order of integration, corrects for possible endogeneity 

and provides the long run equilibrating estimate (error correction term) representing the rate at which 
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variables approach together in the long run after being disrupted by shocks in the short run.  These 

merits are added to N-ARDL by decomposing the main independent variable into positive and 

negative changes under the consideration of the fact that economic agents may respond differently 

to those changes.  Accounting for asymmetries in the relationship between the informal sector and 

economic growth, model (2) can be re-specified as follows: 

𝑙𝑛𝑌𝑡 =  𝛿0 + 𝛿1𝑙𝑛𝐾𝑡 + 𝛿2𝑙𝑛𝐿𝑡 + 𝛿3𝑙𝑛𝐼𝑆+
𝑡 + 𝛿4𝑙𝑛𝐼𝑆−

𝑡 + 𝛿5𝑙𝑛𝑈𝑡 + 𝜗𝑡……………………….(7) 

Here, 𝛿𝑖 are the vector of coefficients. Including the positive changes   𝑙𝑛𝐼𝑆+
𝑡     and negative 

changes  𝑙𝑛𝐼𝑆−
𝑡 , the asymmetric impact of informal sector are accounted for, where   𝑙𝑛𝐼𝑆+

𝑡 and 

𝑙𝑛𝐼𝑆−
𝑡  are the partial sums of the positive and negative changes respectively.  

𝑙𝑛𝐼𝑆𝑡
+ = ∑ ∆𝑙𝑛𝐼𝑆𝑖

+

𝑡

𝑖=1

= ∑ max (𝑙𝑛𝐼𝑆𝑖 , 0)

𝑡

𝑖=1

 

𝑙𝑛𝐼𝑆𝑡
− = ∑ ∆𝑙𝑛𝐼𝑆𝑖

−

𝑡

𝑖=1

= ∑ min (𝑙𝑛𝐼𝑆𝑖, 0)

𝑡

𝑖=1

 

Eq. (7) can be written in an unrestricted error correction form which is proposed by Shin et al. (2014) 

as follows:  

∆𝑙𝑛𝑌𝑡 = 𝛿0 + 𝛿1𝑙𝑛𝑌𝑡−1 + 𝛿2𝑙𝑛𝐾𝑡−1+𝛿3𝑙𝑛𝐿𝑡−1 + 𝛿4𝑖
+ 𝑙𝑛𝐼𝑆+

𝑡−1 + 𝛿5𝑖
− 𝑙𝑛𝐼𝑆−

𝑡−1 + 𝛿6𝑙𝑛𝑈𝑡−1 +

∑ 𝜌1𝑖
𝑝
𝑖=1 ∆𝑙𝑛𝑌𝑡−𝑖 + ∑ 𝜌2𝑖

𝑛
𝑖=1 ∆𝑙𝑛𝐾𝑡−𝑖 + ∑ 𝜌3𝑖

𝑠
𝑖=1 ∆𝑙𝑛𝐿𝑡−𝑖 + ∑ 𝜌4𝑖

+𝑞
𝑖=1 ∆𝑙𝑛𝐼𝑆𝑡−𝑖

+ + ∑ 𝜌5𝑖
−𝑙

𝑖=1 ∆𝑙𝑛𝐼𝑆𝑡−𝑖
− +

∑ 𝜌6𝑖
𝑚
𝑖=1 ∆𝑙𝑛𝑈𝑡−𝑖 + 𝜗𝑡………..................................................................(8) 

 

For confirmation of long-run   relation the null hypothesis of no cointegration is stated as 𝐻0: 𝛿1 =

𝛿2 = 𝛿3 = 𝛿4 = 𝛿5 = 𝛿6 = 0 and is checked using F-statistic of Pesaran et al. (2001). The long run 

impacts of positive and negative changes in informal sector size on economic growth are equivalent 

to 𝜃1 =
𝛿4

𝛿1
 and 𝜃2 =

𝛿5

𝛿1
 . The short-run impact of an increase in informal sector size on economic 

growth is represented by  ∑ 𝜌4𝑖
𝑞
𝑖=1  while the short run impact of a decrease in informal sector size 

on economic growth is represented by ∑ 𝜌5𝑖
𝑙
𝑖=1 . 
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4. Result and Discussions 

4.1 The results of MIMIC model 

Investigating the long run association between causes and indicator variables of the MIMIC model 

the study has found that the indicator variables are co integrated with cause variables.  The result of 

the unit root tests for cause and indicator variables, and cointegration analysis between the indicators 

and causes are presented in Appendix-1 and Appendix-2 respectively. Applying the SEM technique, 

the results obtained from estimating the MIMIC model is presented in Table-1. Tax burden, currency 

in circulation, and the state of financial sector development are identified as significant causes of the 

informal economy.  The indicator variable has projected expected signs with strong statistical 

significance for electricity consumption per capita.  Acceptance of the MIMIC model estimation 

result depends on many Goodness-of-fit statistics. Table 1 shows that all the indicators in the 

diagnostic check are maintained within the range of fitness.   

Table-1: The results of MIMIC model 

Cause Variables Estimated Coefficients S.E P-Value 

Curr_M2 0.16** 0.06 0.02 

Tax_GDP 0.63*** 0.13 0.00 

M2/GDP 0.49*** 0.13 0.00 

InfR 0.02 0.04 0.71 

IntR -0.04 0.04 0.38 

Indicator Variables Estimated Coefficients S.E P-Value 

RGDPgr  1.00 - - 

Elec 1.21 0.15 0.00 

Diagnostic Tests 

Fit Indices Scores Recommended value 

Chi-Square/Degree of freedom 0.709 ≤3.00 

Root mean square error of approximation (RAMSE) 0.00 ≤0.05 

Adjusted goodness-of-fit index (AGFI) 0.87 ≥0.90 

Goodness-of-fit index(GFI) 0.97 ≥0.90 

Note: *** and **  indicate  significance at 1% and 5% levels respectively. 
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Since the model is well-identified and possesses a strong explanatory power, the significant 

coefficients are used to find the ordinal estimate of the informal economy. Applying the calibration 

procedure a series for the contribution of informal sector has been developed as a percentage of total 

GDP. The result shows that the size of informal economy is gradually increasing over the periods 

which is presented in the figure 1.  

 

4.2 Descriptive statistics and unit root tests 

Table 1 presents the result of descriptive statistics. The table projects that the maximum contribution 

of the informal sector is almost half, and minimum is almost one-fourth of the total GDP in 

Bangladesh. Figure 1 graphically presents the data that will provide some insight into the logic for 

asymmetric analysis of the informal sector on growth in this study. The employment rate is also 

high, of which a substantial portion comes from the informal sector as per the projection of ILO 

(2013).  

Table 2: Descriptive statistics (before log transformation) 

 
 𝑌 𝐾 𝐿 𝐼𝑆 𝑈 

 Mean  760.506  22.567  96.896  27.817  3.103 

 Median  653.808  23.808  96.730  22.850  3.270 

 Maximum  1498.388  31.234  99.080  46.153  5.000 

 Minimum  465.250  15.473  95.000  11.724  0.920 

 Std. Dev.  294.761  5.069  1.177  11.312  1.177 

 Skewness  0.996 -0.018  0.377  0.308 -0.377 

 Kurtosis  2.865  1.578  2.013  1.600  2.013 

      

 Jarque-Bera  6.151  3.117  2.376  3.607  2.376 

 Probability  0.046  0.210  0.304  0.164  0.304 

      

 Sum  28138.74  835.0046  3585.154  1029.247  114.846 

 

The next step is to test the stationary property of the variables for N-ARDL to ensure none of them 

are I(2). The results are reported in Table 3.  
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Table 3: The Phillips-Perron (1988) and the Kapetanios, Shin & Snell (2003) Unit Root Tests 

Result 

 Phillips-Perron (1988) linear unit root test 
Kapetanios, Shin & Snell (2003) ESTAR 

nonlinear unit root test 

 Without Trend With Trend Without Trend With Trend 

Series Level 

1st 

Differenc

e 

Level 

1st 

Differenc

e 

Level 
1st 

Difference 
Level 

1st 

Difference 

𝑔𝑑𝑝𝑝𝑐 6.803*** -3.757*** 0.674 -7.157*** -1.453 

(3) 
-2.825* (3) 

-2.220 

(2) -3.189* (2) 

𝑐𝑎𝑝𝑖𝑡𝑎𝑙 -2.101 -9.257*** -6.002*** -8.874*** -0.829 

(1) 

-3.074** 

(0)  

-2.722 

(1) 

-4.712*** 

(1) 

𝑙𝑎𝑏𝑜𝑟 -1.199 -7.731*** -3.120 -7.609*** -2.550 

(0) 

-5.943*** 

(0) 

-4.446*** 

(0) 

-5.983*** 

(0) 

𝑖𝑛𝑓𝑜𝑟𝑚𝑎𝑙 -1.390 -4.650*** -2.636 -4.601*** -0.737 

(1) 

-3.729** 

(0) 

-1.766 

(1) 

-3.738** 

(0) 

𝑢𝑟𝑏𝑎𝑛 -3.774*** -2.866** -6.848*** -2.149 
0.430 

(3) 

-3.199** 

(1) 

-2.675 

(3) 

-4.367*** 

(1) 

 Notes: (a) The Newey-West optimum lag for Phillips-Perron (1988) unit root test is 3. The optimum lag length for 

Kapetanios, Shin    & Snell (2003) unit root test has been selected by Akaike’s information criterion. The parenthesis 

values show the optimum lag. (b) ***, **, and * denote the statistical significance level of the estimated coefficients at 1%, 

5%, and 10% significance levels, respectively. 

 

The result of linear unit root test of Phillips-Perron (1988) and the nonlinear unit root test of 

Kapetanios, Shin & Snell (2003) confirm that the dependent variable GDP per capita is integrated 

of order one with and without trends, while the explanatory variables are either integrated of order 

zero or one. Consequently, these unit root tests’ results satisfy the prerequisite for the ARDL and N-

ARDL models.  

 

Table 4. Results of linear and nonlinear ARDL models 

Section (a): Short-run Coefficient Estimates 

 Linear ARDL Nonlinear ARDL 

Lag order 0 1 0 1 

Variables     

𝛥𝑐𝑎𝑝𝑖𝑡𝑎𝑙 .161** .101* .18*** .115** 

 (.058) (.058) (.044) (.044) 

𝛥𝑙𝑎𝑏𝑜𝑟 -.47 .734** -.071 1.072*** 

 (.276) (.331) (.232) (.221) 

𝛥informal .019    

 (.028)    

𝛥informal+   -.099***  

   (.027)  

𝛥informal−   .239***  
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   (.069)  

∆𝑢𝑟𝑏𝑎𝑛 -1.21 1.93* 2.187***  

 (1.283) (1.024) (.56)  

Section (b): Long-run Coefficient Estimates 

 𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑐𝑎𝑝𝑖𝑡𝑎𝑙 𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑖𝑛𝑓𝑜𝑟𝑚𝑎𝑙 𝑖𝑛𝑓𝑜𝑟𝑚𝑎𝑙+ 𝑖𝑛𝑓𝑜𝑟𝑚𝑎𝑙− 𝑢𝑟𝑏𝑎𝑛 

Linear ARDL 3.585 

(2.93) 

-0.069 

(0.684) 

17.985 

(11.125) 

0.154 

(0.742) 
- - 

1.092 

(2.471) 

Nonlinear ARDL 2.544 
(1.976) 

0.697*** 

(0.133) 
-6.993 
(4.397) 

- 
-0.98*** 

(0.259) 
2.479*** 

(0.51) 
1.507*** 

(0.527) 

Section (c): Diagnostic Tests 

 𝐹 𝐸𝐶𝑇𝑡−1 𝑊𝐿𝑅  𝑊𝑆𝑅 𝑅̅2 𝐴𝑅𝐶𝐻 χ𝑆𝐶
2  χ𝐻

2  χ𝑆𝐾
2  χ𝐾𝑇

2  χ𝐹𝐹
2  

Linear 

ARDL 
15.03*** 0.046 - - 0.87 2.12 0.36 33.0 20.08 0.37 0.80 

Nonline

ar 

ARDL 

25.92*** -0.14** 26.53*** 16.57*** 0.93 1.16 4.65 33.0 21.20 0.58 2.06 

 Notes: (a) The AIC has selected the optimum lag length. (b) ***, **, and * denote the statistical significance level of the 

estimated coefficients at 1%, 5%, and 10% significance level, respectively. (c) The values of standard errors are in the 

parentheses. (d) The 𝐹 tests are compared with the upper bound critical values obtained from Pesaran et al. (2001) and 

Kripfganz and Schneider (2020). (e) 𝐸𝐶𝑇𝑡−1 presents the speed-of-adjustment coefficient. (f) 𝜒𝑆𝐶
2 , 𝜒𝐻

2 , 𝜒𝑆𝐾
2 , 𝜒𝐾𝑇

2 , 𝜒𝐹𝐹
2  

denote Durbin's alternative test for serial correlation, White’s test of homoscedasticity, skewness, and kurtosis, Ramsey 

RESET test for omitted variables, respectively. (g) 𝑊𝐿𝑅  and 𝑊𝑆𝑅 present the values of the Wald statistic of long-run 

symmetry and summative short-run symmetry, respectively. (h) 𝑅̅2 reports adjusted 𝑅2. 

 

Table 4, section (a) reports the results of short-run estimates from Pesaran et al. (2001) linear and 

Shin et al. (2014) nonlinear ARDL bounds test approach. The symmetric outcome of informal sector 

based on linear ARDL is found to be insignificant both in short run and long run. This result supports 

the meta analysis result of symmetric effect of informal sector on economic growth presented by 

Afonso et al. (2020).  However, the asymmetric outcome of the informal sector based  on the result 

of N-ARDL  reveals that both positive and negative changes of the informal sector are highly 

significant for economic growth. In nonlinear model, a percentage point increase in informal activity 

lowers economic growth by 0.099 percent, while its percentage point decrease increase growth by 

0.239 percent in the short run. For the short run, Capital and urbanization contribute significantly 

and positively to economic growth in both linear and nonlinear models.  
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Section (b) in Table 4 reports the long-run results for linear and nonlinear models. Both positive and 

negative changes of informal sector size are significant in long run for nonlinear model. A percentage 

point increase in informal sector activity reduces economic growth by 0.98 percent, while a 

percentage decrease in informal sector activity increases growth by 2.479 percent in the long-run. 

Since the reducing impact of informal sector activity on economic growth is positive and more 

prominent for both short-run and long- run, reduction in the size of the informal sector should be the 

policy suggestion. This result is in line with the results of Nguyan and Houng (2020) for Asian 

emerging and developing countries in Asia where an increase in the size of shadow economy 

projected a negative impact on economic growth. This result also supports the findings of Elgin and 

Birinchi (2016), Schneider and Hametner (2014) but oppose that of Yelwa and Admans (2017) for 

Nigeria.  Similar to short-run results, the elasticity of both capital and urbanization are significant 

and contribute positively to economic growth in the long run.  

 

Section (c) in Table 4 reports the results of the diagnostic tests along with bounds test results and 

adjustment parameters. In addition, the long-run and short-run results of asymmetric adjustment are 

also presented by the Wald statistics in the same part of Table 4. The F-statistic value rejects both 

the upper and lower asymptotic critical bounds at 1% significance level and consequently supports 

the cointegrating relationship among the variables considered in the models. The error-correction 

term (𝐸𝐶𝑇𝑡−1)  that measures how quickly the economy adjusts to a deviation from the long-run 

equilibrium level in each period is found significant for nonlinear model with an expected negative 

sign. The linear model fails to establish cointegrating relationship but has passed in ARDL bounds 

tests. This ambiguity in outcome for the linear model may arise due to the nature of irregularity in 

informal activities. The significant estimates of  𝑊𝑆𝑅  and 𝑊𝐿𝑅  also provide support for additive 

asymmetric effect of the informal sector for the short run and long run. The outcomes of the 
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remaining diagnostic tests also provide support for non-linear model including the Cumulative 

Recursive Sum of Squares (CUSUM) and squared recursive residuals (CUSUM Squared) that the 

study has employed to validate the stability of the model. These tests are based on the cumulative 

sum of recursive residuals for the first set on n observations.  If the plots of both the statistics stay at 

a 5% significant level the estimates can be established as stable (Brown et al.,1975). The stability of 

non-linear model for both CUSUM and CUSUM Squared is confirmed by the graphs presented in 

fig 2. The value of 𝑅̅2 is also high in non-linear model.  

 

4.3 Sensitivity Analysis 

In this section the study has checked the sensitivity of the results reported in Table 4 by re-estimating 

the linear and nonlinear models using actual measure of GDP growth rate as the dependent variable 

instead of per capita domestic output. The results of the informal sector and capital are very similar 

to the results reported in Table 4. The result regarding labor and urbanization is somewhat sensitive 

to dependent variable. Labor is found to be significant and positively related to economic growth in 

the short run model of ARDL and NARDL but for the long run only in NARDL model. Urbanization 

is found to be significant in the short run models while insignificant in long run models. The 

diagnostic tests results presented in section (c) of the model also provide sufficient evidences in 

favor of cointegrating relation and stability of the models.   

Table 5. Results of linear and nonlinear ARDL models (Sensitivity check) 

Part (a): Short-run Coefficient Estimates 

 Linear ARDL Nonlinear ARDL 

Lag order 0 1 0 1 

Variables     

𝛥𝑔𝑑𝑝𝑔𝑟 
- 

.304**   

 (.138)   

𝛥𝑐𝑎𝑝𝑖𝑡𝑎𝑙 .715  3.917*** 3.25** 

 (.547)  (1.104) (1.184) 

𝛥𝑙𝑎𝑏𝑜𝑟 -6.817 13.805* -11.465** 21.739*** 

 (5.484) (6.768) (4.574) (5.057) 



117 
 

𝛥informal .271    

 (.617)    

𝛥informal+   -1.422***  

   (.481)  

𝛥informal−   3.828***  

   (1.05)  

∆𝑢𝑟𝑏𝑎𝑛 -62.518** 47.209** 18.98*  

 (25.178) (21.529) (10.1)  

Part (b): Long-run Coefficient Estimates 

 𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑐𝑎𝑝𝑖𝑡𝑎𝑙 𝑙𝑎𝑏𝑜𝑟 𝑖𝑛𝑓𝑜𝑟𝑚𝑎𝑙 𝑖𝑛𝑓𝑜𝑟𝑚𝑎𝑙+ 𝑖𝑛𝑓𝑜𝑟𝑚𝑎𝑙− 𝑢𝑟𝑏𝑎𝑛 

Linear ARDL 36.358 .552 -7.662 .209 
- - 

-1.538 

 (51.807) (.428) (7.66) (.478) (1.68) 

Nonlinear 

ARDL 
137.01*** .6* 

-

29.144*** - 
-1.255*** 3.38*** .165 

 (37.083) (.328) (7.113) (.431) (.903) (1.138) 

Part (c): Diagnostic Tests 

 𝐹 𝐸𝐶𝑇𝑡−1 𝑊𝐿𝑅  𝑊𝑆𝑅 𝑅̅2 𝐴𝑅𝐶𝐻 χ𝑆𝐶
2  χ𝐻

2  χ𝑆𝐾
2  χ𝐾𝑇

2  χ𝐹𝐹
2  

Linear 

ARDL 
8.59*** -1.29*** - - 0.75 0.78 4.09 33.0 17.85 1.38 3.93* 

Nonline

ar 

ARDL 

11.98*** -1.13*** 21.56*** 20.77*** 0.83 0.24 2.85 33.0 21.36 1.52 8.94*** 

Notes: (a) The AIC has selected the optimum lag length. (b) ***, **, and * denote the statistical significance level of the 

estimated coefficients at 1%, 5%, and 10% significance level, respectively. (c) The values of standard errors are in the 

parentheses. (d) The 𝐹 tests are compared with the upper bound critical values obtained from Pesaran et al. (2001) and 

Kripfganz and Schneider (2020). (e) 𝐸𝐶𝑇𝑡−1 presents the speed-of-adjustment coefficient. (f) 𝜒𝑆𝐶
2 , 𝜒𝐻

2 , 𝜒𝑆𝐾
2 , 𝜒𝐾𝑇

2 , 𝜒𝐹𝐹
2  

denote Durbin's alternative test for serial correlation, White’s test of homoscedasticity, skewness, and kurtosis, Ramsey 

RESET test for omitted variables, respectively. (g) 𝑊𝐿𝑅  and 𝑊𝑆𝑅 present the values of the Wald statistic of long-run 

symmetry and summative short-run symmetry, respectively. (h) 𝑅̅2 reports adjusted 𝑅2.  

 

The study also check the sensitivity of the long-run results using a single equation estimator 

technique which is a nonparametric approach, namely, Fully Modified Ordinary Least Squares 

(FMOLS) proposed by Hansen and Phillips (1990). This test is asymptotically unbiased and provide 

efficient estimators that are free from endogeneity and serial correlation. The FMOLS results are 

consistent with the long-run results of nonlinear ARDL, having the same sign and significance.  
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Table 6: The result of FMOLS estimates 

Variables Coefficient Std Error  t-statistic Probability 

𝑐𝑎𝑝𝑖𝑡𝑎𝑙 0.595*** 0.071 8.363 0.000 

𝑙𝑎𝑏𝑜𝑟 3.997*** 1.061 3.768 0.001 

𝑖𝑛𝑓𝑜𝑟𝑚𝑎𝑙+ -0.257*** 0.075 -3.453 0.002 

𝑖𝑛𝑓𝑜𝑟𝑚𝑎𝑙− 1.688*** 0.191 8.830 0.000 

𝑢𝑟𝑏𝑎𝑛 0.567** 0.238 2.379 0.024 

𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 -27.211*** 5.271 -5.162 0.000 

R-Squared                                        0.992 

Adjusted R-Squared                         0.991 

Note:  *** and **, denote the statistical significance level of the estimated coefficients at 1% and 5% significance level, 

respectively.  

 

All the findings show that asymmetries are important in shaping the relation between informal sector 

and economic growth in Bangladesh.  
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Figure 3: CUSUM and CUSUMSQ for non-linear ARDL model. 

 

5. Conclusion and Policy suggestions 

This study has explored empirically the symmetric and asymmetric effect of the informal sector on 

the economic growth and/or domestic output of a country. Data on Bangladesh have been employed 

for the period 1982-2018. This study has applied the latent variable method (i.e., the MIMIC model) 

and calibration technique to measure the informal sector (as % of GDP) in Bangladesh and utilizes 

this to estimate the effect of the informal sector on economic growth. Due to the complex nature of 
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the relationship between the informal economy and economic growth (see Afonso et al., 2020) this 

study has failed to find symmetric support in favor of the informal sector contribution to growth. 

However, applying the asymmetric cointegration approach (nonlinear cointegration approach i.e. N-

ARDL), the study finds that the informal sector has significant short-run and long-run asymmetric 

effects on economic growth in Bangladesh. The findings reveal an asymmetrically larger positive 

effect of reducing the size of the informal sector on growth while its increasing effect lowers growth. 

Applying sensitivity analysis where both the linear and nonlinear models are re-estimated using the 

percentile growth rate of GDP, the study finds a consistent outcome with the earlier result. The 

robustness of the long-run nonlinear results is also checked by utilizing a non-parametric long-run 

cointegrating model (FMOLS) and reports consistent results with earlier estimation. Therefore, 

based on the empirical outcome, this study suggests that Bangladesh should reduce the size of the 

informal economy along with planned urbanization and financial sector development for ensuring 

its higher growth prospects.  

 

Based on the empirical findings of this study it can be suggested that informality issues should be 

discouraged and handled with care in policy measures since informality is a development issue and 

limits the ability of the countries to achieve economic development (see Estevao et al., 2022). 

Otherwise, the dominance of the informal sector will pose a major challenge to economic and social 

policies in developing countries since capitalist entrepreneurs and the state operate only in the formal 

sector. Therefore, countries should understand the domain through which they can intervene to 

establish more formalized economies. Since the features and causes of informality differ 

considerably across countries, policymakers should identify economy-specific reform priorities. In 

Bangladesh informality is associated with poor institutional performance, unemployment and 
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underemployment. Hence, coherent policy measures should be suggested rather than a single policy 

measure to avoid its limited implication and address the complexity of the informal sector which 

may also apply to countries with similar contexts.   

 

Improved efficiency in the state functioning can contribute to reducing the size of informality by 

allowing its gradual transition to a more formalized structure. For example, the prevention of 

corruption, which has an influence on physical capital accumulation and coexists with informal or 

shadow economy (see Nguyen and Luong, 2020), may tame the growth of informal activities.  Good 

institutional services such as ease in bureaucratic procedures and licensing requirement, reduction 

in the tax rate, and simplifying the tax paying system can be effective steps to this end for any 

developing country. Besides these governments in these countries should focus more on enhancing 

the attractiveness of formal institutions by providing easy access to financial and banking services, 

access to cheaper credit from formal financial institutions, diversification in financial products, 

reduction in payment risk and transaction costs. All these services will facilitate the development of 

entrepreneurship in the formal sector among the participants in the informal sector through their 

inclusiveness to financial services.  Measures to improve education and training program will also 

eventually contribute to getting out of informality since educated and skilled entrepreneurs are more 

prone to work in a formal setup.  Policy measures to narrow the wage gap and productivity gap 

between formal and informal sector workers can also be helpful to reduce the informal sector. This 

will also help to reallocate wealth and labor from the informal to the formal sector for improved 

efficiency in production process.  Technology-based reforms that will reduce incentives for and 

increase the cost of operating informally can also be the strategy to increase productivity and propel 

firms towards formality. Motivational and information campaign that advertises the benefits of 
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formalizing can also be initiated along with various support programs from the government for Small 

and Medium Enterprises (SMEs) under the condition of formalization. Well-planned urbanization 

will also be a measure to reduce the expansion of informal sector activities that will pave to way to 

economic growth in developing countries like Bangladesh. 

  

References: 

Afonso, O., Neves, P. C. & Pinto, T. (2020). The non-observed economy and economic growth: A meta-

analysis, Economic Systems, 44(1), 100746. doi: 10.1016/j.ecosys.2020.100746. 

Amponsah, M., Agbola, F. W. & Mahmood, A. (2021). The impact of informality on inclusive growth in 
Sub-Saharan Africa: Does financial inclusion matter?, Journal of Policy Modeling, 43(6), 1259–1286. doi: 

10.1016/j.jpolmod.2021.03.009. 

Arby M. F. , Malik M. J., Nadim M. H. (2010). Fresh Assessment of the Underground Economy and Tax 

Evasion in Pakistan, Journal of Sustainable Finance and Investment, 30(2), 439–452.  

Bangladesh Economic Review, Ministry of Finance, Bangladesh. 

BBS (2018). Statistical Yearbook of Bangladesh, The ministry of Planning,The People’s Republic of the 

Government of Bangladesh. http://bbs.portal.gov.bd/sites/default/files/files. 

Benkraiem, R. et al. (2019). The asymmetric role of shadow economy in the energy-growth nexus in Bolivia, 

Energy Policy, 125, pp. 405–417. doi: 10.1016/j.enpol.2018.10.060. 

Bhattacharya, P. C. (2011). Informal sector, income inequality and economic development, Economic 

Modelling, 28(3), 820–830. doi: 10.1016/j.econmod.2010.10.007. 

Birbeck, C. (1979). Self-Employed Proletarians in an Informal Factory: The Case of Cali’s Garbage Dump, 

World Development, 6, 1173–1186. 

Breusch, T. (2005). Estimating the Underground Economy using MIMIC Models, The Australian National 

University Canberra, (2003), 1–36. 

Briassoulis, H. (1999). Sustainable development and the informal sector: An uneasy relationship?, Journal of 

Environment and Development, 8(3), 213–237. doi: 10.1177/107049659900800302. 

Brown, R. L., Durbin, J. & E. M. (1975). Technique for Testing the Constancy of Regression Relationship 

over Time, Journal of the Royal Statistical Society, 37(2), 149–192. 

Charlot, O., Malherbet, F.& Terra, C. (2015). Informality in developing economies: Regulation and fiscal 

policies, Journal of Economic Dynamics and Control, 51, 1–27. doi: 10.1016/j.jedc.2014.09.031. 

Chen, M. A. (2016). The informal economy: Recent trends, future directions, New Solutions, 26(2), 155–172. 

doi: 10.1177/1048291116652613. 

Debrah, Y. A. (2007). Promoting the informal sector as a source of gainful employment in developing 
countries: Insights from Ghana, International Journal of Human Resource Management, 18(6), 1063–1084. 

doi: 10.1080/09585190701321716. 



122 
 

Dell’Anno, R. & Schneider, F. (2006). Estimating the underground economy by using MIMIC models: A 

response to T. Breusch’s critique, Economics working papers, (August). 

Djankov, S., La Porta, R., Lopez-de Silanes, F., Shleifer, A. (2002). The regulation of entry, Quarterly 

Journal of Economics, 117, 1–37. 

Duarte, P. (2017). The relationship between GDP and the size of the informal economy: empirical evidence 

for Spain, Empirical Economics, 52(4), 1409–1421. doi: 10.1007/s00181-016-1109-1. 

Elbahnasawy, N. G. (2021). Can e-government limit the scope of the informal economy?, World 

Development, 139,  105341. doi: 10.1016/j.worlddev.2020.105341. 

Elgin, C., Birinci, S. (2016). Growth and Informality: A Comprehensive Panel Data Analysis, Journal of 

Applied Economics, 19(20), 271–292. 

Elgin, C. & Oztunali, O. (2014). Pollution and informal economy, Economic Systems, 38(3), 333–349. doi: 

10.1016/j.ecosys.2013.11.002. 

Elgin, C. et al. (2021). Growing Apart or Moving Together? Syncronization of Infromal-and-Formal 

Economy Business Cycles. In The Long Shadow of Informality: Challenges and Policies. ed. Franzisca, O 

and Yu, S. World Bank Group.  

Estevão, J., Lopes, J. D. & Penela, D. (2022). The importance of the business environment for the informal 
economy: Evidence from the Doing Business ranking, Technological Forecasting and Social Change, 174. 

doi: 10.1016/j.techfore.2021.121288. 

Ghose, A. K. (2017). Informality and Development, Indian Journal of Labour Economics, 60(1), 109–126. 

doi: 10.1007/s41027-017-0080-5. 

Godfrey, P. C. (2011). Toward a theory of the informal economy, Academy of Management Annals, 5(1), 

231–277. doi: 10.1080/19416520.2011.585818. 

Gutierrez, I.A. et al. (2019). Transitions between informal and formal employment: results from a worker 
survey in Bangladesh. Journal of Development and Migration, 9(3). https://doi.org/10.1186/s40176-019-

0141-2 

Hansen, B. E. & Phillips, P. C. (1990) ‘Estimation and Inference in Models of Cointegration: A simulation 

study’, Advances in Econometrics, 225–248. 

Harris, J.R. & Todaro, M. P. (1970). Migration, unemployment and development: a two-sector analysis, 

American Economic Review, 60, 126–142. 

Hassan, Mai & Schneider, F. (2016). Size and Development of the Shadow Economies of 157 Countries 

Worldwide: Updated and New Measures from 1999 to 2013, IZA DP. 

Huang, G., Xue, D. & Wang, B. (2020). Integrating theories on informal economies: An examination of 

causes of urban informal economies in China, Sustainability (Switzerland), 12(7). doi: 10.3390/su12072738. 

IEA (2019). Data and Statistics. International Energy Agency. Available at: https://www.iea.org/data-and-

statistics?country=BA. 

ILO (2002). Decent work and informality, Geneva:ILO. 

ILO (2013). Bangladesh: Seeking better employment conditions for better socioeconomic outcomes. 

ILO (2018). Women and Men in the Infromal Economy: A statistical picture, Internatio. 

IMF (2020). World Economic Outlook Update June 2020, International Monetary Fund (2), 6. 



123 
 

Availableat:https://www.imf.org/en/Publications/WEO/Issues/2020/06/24/WEOUpdateJune2020 

Kapetanios, G., Shin, Y., Snell, A. (2003). Testing for a unit root in the nonlinear STAR framework, Journal 

of Econometrics, 112(2), 359–379. 

Kpognon, K.D. (2021). The Effect of Natural Recources on the size of  Informal Economy  in Sub-Saharan 

Africa: An Empirical Investigation. Structural Change and Economic Dynamics, 63, 1-14.  

Khuong, N. V. et al. (2021). Does informal economy impede economic growth? Evidence from an emerging 

economy, Journal of Sustainable Finance and Investment. 11(2), 103–122. doi: 

10.1080/20430795.2020.1711501. 

La Porta, R. & Shleifer, A. (2014). Informality and Development1 In developing countries. Journal of 

development Perspective, 28(3), 109–126 

Lomnitz, L. A. (1982). Horizontal and Vertical Relations and the Social Structure of Urban Mexico, Latin 

American Research Review, 17, 51–74. 

Lyons, M. & Snoxell, S. (2005). Sustainable urban livelihoods and marketplace social capital: Crisis and 

strategy in petty trade, Urban Studies, 42(8), 1301–1320. doi: 10.1080/00420980500150631. 

Maiti, D. & Bhattacharyya, C. (2020). Informality, enforcement and growth, Economic Modelling,  259–274. 

doi: 10.1016/j.econmod.2019.04.015. 

Mamun, S. A. K., Rahman, M. M. & Khanam, R. (2020). The relation between an ageing population and 
economic growth in Bangladesh: Evidence from an endogenous growth model, Economic Analysis and 

Policy, 66, 14–25. doi: 10.1016/j.eap.2020.02.001. 

Meaghar, K. (1995). Crisis, Informalization and the Urban Informal Sector in Sub‐Saharan Africa, 

Development and Change, 26(2). 

Medina, L. & Schneider, F. (2019). Shedding light on the Shadow Economy: A Global Database and the 

Interaction with the Official One. CESifo Working Paper 7981 ‘SSRN-id3502028.pdf’. 

Neves, D. & Du Toit, A. (2012). Money and sociality in South Africa’s informal economy, Africa, 82(1), 

131–149. doi: 10.1017/S0001972011000763. 

Nguyen, T. A. N. & Luong, T. T. H. (2020). Corruption, shadow economy and economic growth: Evidence 

from emerging and developing asian economies, Montenegrin Journal of Economics, 16(4), 85–94. doi: 

10.14254/1800-5845/2020.16-4.7. 

Pesaran, M. H., Shin, Y. & Smith, R. J. (2001). Bounds testing approaches to the analysis of level 

relationships, Journal of Applied Econometrics, 16(3), 289–326. doi: 10.1002/jae.616. 

Phillips, P. & Perron, P. (1988). Testing for a Unit Root in Time Series Regression Author ( s ): Peter C . B . 

Phillips and Pierre Perron Published by : Oxford University Press on behalf of Biometrika Trust Stable URL : 

https://www.jstor.org/stable/2336182.  

Rakowski, C. A. (1994). Convergence and Divergence in the Informal Sector Debate: A Focus on Latin 

America, 1984–92, World Development, 22(4), 501–16. 

Restrepo-Echavarria, P. (2014). Macroeconomic volatility: The role of the informal economy, European 

Economic Review, 70, 454–469. doi: 10.1016/j.euroecorev.2014.06.012. 

Rothenberg, A. D. et al. (2016). Rethinking Indonesia’s Informal Sector, World Development, 80, 96–113. 

doi: 10.1016/j.worlddev.2015.11.005. 



124 
 

Sarker, A. R. et al. (2016). Effects of occupational illness on labor productivity: A socioeconomic aspect of 
informal sector workers in urban Bangladesh, Journal of Occupational Health, 58(2), 209–215. doi: 

10.1539/joh.15-0219-FS. 

Schneider, F., Buehn, A. & Montenegro, C. E. (2010). New estimates for the shadow economies all over the 

world, International Economic Journal, 24(4), 443–461. doi: 10.1080/10168737.2010.525974. 

Schneider, F. & Enste, D. H. (2000). Shadow Economies: Size, Causes, and Consequences, Journal of 

Economic Literature, 38(1), 77–114. doi: 10.1257/jel.38.1.77. 

Schneider, F. & Hametner, B. (2014), The Shadow Economy in Columbia: Size and Effects on Economic 

Growth, Peace Economics, Peace Science and Public Policy, 20(2), 293-325. 

Shahbaz, M., Solarin, S. A. & Ozturk, I. (2016). Environmental Kuznets Curve hypothesis and the role of 

globalization in selected African countries, Ecological Indicators, 67, 623–636. doi: 

10.1016/j.ecolind.2016.03.024. 

Shahen, M. E. et al. (2020). Wage and labor mobility between public, formal private and informal private 

sectors in a developing country, Economic Analysis and Policy, 68, 101–113. doi: 10.1016/j.eap.2020.09.006. 

Shin, Y., Yu, B., & Greenwood-Nimmo, M. (2014).  Modelling Asymmetric Co-integration and Dynamic 
Multipliers in a Nonlinear ARDL FrameworkIn W. Horrace, & R. Sickles (Eds.), Festchrift in Honor of Peter 

Schmidt: Econometric Methods and Applications. New York, NY: Springer28. Available at: 

https://doi.org/10.1007/978-1-4899-8008-3_9. 

Smit, S., & Musango, J. K. (2015). Towards connecting green economy with informal economy in South 
Africa: A review and way forward, Ecological Economics, 116, 154–159. doi: 

https://doi.org/10.1016/j.ecolecon.2015.04.022. 

De Soto, H. (1989). The other path: The invisible resolution in the third world. 

De Soto, H. (2000). The Mystery of capital: Why capitalism triumphs in the west and fails everywhere else. 

Straub, S. (2005). Informal sector: The credit market channel, Journal of Development Economics, 78(2),  

299–321. doi: 10.1016/j.jdeveco.2004.09.005. 

Wang, S., Yuan, Y. & Wang, H. (2019). Corruption, hidden economy and environmental pollution: A spatial 

econometric analysis based on China’s provincial panel data, International Journal of Environmental 

Research and Public Health, 16(16), 1–23. doi: 10.3390/ijerph16162871. 

WB (1989). Sub-Saharan Africa: From Crisis to Sustainable Growth, Washington. 

WDI (2020), The World Bank, Washington D.C. 

Yelwa, M. & Adam, A. J. (2017). Informality and Economic Growth in Nigeria: 1980-2014, Journal of 

Economics and Public Finance, 3(3),  405. doi: 10.22158/jepf.v3n3p405. 

Yelwa, M., Awe, S. A. J. O. & Omonoyi, E. (2015). Informality, Inclusiveness and Economic Growth in 

Nigeria, The International Journal of Management Science and Business Administration, 1(10), 33–44. doi: 

10.18775/ijmsba.1849-5664-5419.2014.110.1003. 

Yeasin, H.M. (2021). Informal Sector and Economic Growth in Bangladesh. Interdisciplinary Journal of 

Applied and Basic Subjects, 1(12), 48-61. https://identifier.visnav.in/1.0002/ijabs-21l-20015/ 

Zhang, S. (2019). Environmental Kuznets curve revisit in Central Asia: the roles of urbanization and 

renewable energy, Environmental Science and Pollution Research, 26(23), 23386–23398. doi: 

10.1007/s11356-019-05600-5. 



125 
 

Appendix 1 

Augmented Dickey Fuller (ADF) (Dickey & Fuller, 1979) and Phillips Perron (PP) (Phillips & 

Perron, 1988) unit root tests were applied to check the time series properties of the data used for 

MIMIC model estimation. All the variables were found to be stationary at their first difference in 

both intercept and trend model. The results for the unit root test is presented in Table 1. 

Table-7: The results of unit-root test 

Variables Models ADF PP 

Level 1st Difference Level 1st Difference 

Cause Variables 
    

Curr_M2 Intercept -3.48*** -5.00*** -3.47*** -4.97*** 

Trend and Intercept -3.14 -5.27*** -3.17 -5.28*** 

Tax_GDP Intercept 0.83 -8.58*** 0.32 -8.70*** 

Trend and Intercept  2.78 -5.85***  -2.78 -8.90*** 

M2_GDP) Intercept  -0.27 -4.29*** -0.29 -4.26*** 

Trend and Intercept 2.28 -4.23*** -1.55 -4.16*** 

IntR Intercept -3.87*** -8.71*** -3.84*** -12.63*** 

Trend and Intercept -3.63** -8.65*** -3.71** -17.71*** 

InfR Intercept -2.08 -8.17*** -3.66*** -15.95*** 

Trend and Intercept -1.96 -8.11*** -3.72** -17.06*** 

Indicator Variables 
    

RGDPgr Intercept -2.69* -3.87*** -2.59 -13.75*** 

Trend and Intercept -5.82*** -3.88** -5.82*** -14.32*** 

Elec Intercept -2.01 -6.61*** 7.14 -4.87*** 

Trend and Intercept -3.54 -6.78*** 1.60 -6.28*** 

Note: *** indicates significance at 1% level. 

 

Appendix 2: The results of cointegration analysis based on ARDL. 

Table-8: The results of cointegration analysis between indicators and causes. 
Dependent 

variable 

(indicators) 

Independent variables 

(Causes_ 

Coint.eq Results F-

statistics 

Jarque-

bera 

peobability 

𝑅𝐺𝐷𝑃𝑔𝑟 Curr_M2, Tax_GDP, M2_GDP, InfR, IntR -0.92*** Co-

integrated 

 
 

10.79***  

0.98 

𝐸𝑙𝑒𝑐 Curr_M2, Tax_GDP, M2_GDP, InfR, IntR -0.45*** Co-

integrated 

14.54*** 0.72 

 
 

Note: *** indicates significance at 1%  level 



126 
 

4.3 Study 5 
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4.4 Links and Implications 
 

In this chapter, empirical findings suggest a reduction in the relative contribution of the informal 

sector to GDP in Bangladesh.  The outcome of Study 4 explores that a decrease in size of the 

informal sector can lead to more prominent growth in GDP of Bangladesh. However, the outcome 

of Study 5 reveals that informal employment has the potential to generate economic, social, and 

environmental values to the economies of developing countries, which can contribute to the 

realization of the SDGs. Study 4 provides suggestions about macroeconomic policy tools that can 

help stabilize and integrate the informal sector in Bangladesh as well as other countries in similar 

contexts, while in Study 5, policies are suggested for improving the working conditions in informal 

employment so that it can be considered a key conduit for reducing poverty and inequality. To 

provide better policy recommendations for improving the health and wellbeing of informal sector 

workers, which in turn enables them to work more productively, this research focuses on 

investigating the socio-economic aspects of the workers employed in the informal sector enterprises. 

Specifically, the next chapter focuses on the workers’ food security status and explores its impact 

on their health outcomes. 
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CHAPTER 5: SOCIO-ECONOMIC INSECURITY IN THE 

INFROMAL SECTOR 
 

 

5.1 Introduction 
 

In developing countries with high unemployment rates, a significant portion of employment is found 

in the informal sector (Schneider & Enste, 2000; Chen, 2016).  This research reveals the positive 

impact of informal employment towards achieving the SDGs, as discussed in the previous chapter. 

However, the poor health status of informal workers can have a negative impact on employment 

rates, leading to higher job separation and longer periods of non-employment. This creates a vicious 

cycle, as unemployed individuals are more likely to become ill than their employed counterparts 

(Albertini et al., 2021) due to limited access to food, which can result in diet-related chronic diseases 

(Himmelgreen et al., 2020).  

 

This research investigates the food security status of informal workers and assesses its impact on 

their health outcomes, recognizing that food insecurity can cause social and public health problems 

in developing countries (Jebena et al., 2017). Additionally, the expansion of informal employment 

can drive down the wages of informal workers, which in turn can increase the number of households 

in poverty (Sinha & Kanbur, 2012). Individuals from these households often struggle to consistently 

obtain adequate food to maintain their dietary requirements due to limited economic resources, 

leading to recurrent spells of bad health. This can result in exclusion from the labor market and 

perpetuate the cycle of poverty (Albertini et al., 2021). Besides, work conditions, occupational health 

and safety issues, and decent work conditions (Chen, 2016) are also critical factors to consider when 
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assessing the health of informal workers. These factors are essential for the socio-economic well-

being of the workers and are analyzed with empirical evidence in Study 6 presented in section 5.2. 
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5.2 Study6 
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5.3 Link and Implications 
 

 

This chapter highlights the need for extending social and economic protection to informal sector 

workers in terms of income support and health coverage, given the issue of working poverty and 

food insecurity in this sector. The health status of informal workers is closely linked to their 

productivity and that of informal enterprises, where labor often replaces capital. In addition, social 

determinants, including food insecurity, can cause health effects through various pathways of 

environmental exposures. These social determinants are driving forces that put pressures on the 

environment, leading to changes in its state, and creating exposures that cause health effects. For 

instance, urban informal workers with low incomes and inadequate social protection are more likely 

to live and work in an unhealthy environment and be exposed to pathogens and disease vectors. 

Unfortunately, there is a lack of research on many of these inter-linkages, which impedes the 

quantification of their impact (Kjellstrom et al., 2007). Therefore, to address this knowledge gap, 

the next chapter examines the environmental burden arising from the growth of informal 

manufacturing, which can be considered as pressure on environment, and analyzes the 

environmental health risks on the production prospects of informal firms. 
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CHAPTER 6: ENVIRONMENT AND INFORMAL 

SECTOR 

                 

6.1 Introduction 
 

The societal impacts of industrial pollution caused by economic activities have become a global 

concern due to their adverse impact on the environment and human health (Song et al., 2017). In 

South Asian countries, the joint effect of urbanization and informal activities has led to a significant 

increase in environmental degradation (Qayyum et al., 2021). The relationship between informal 

industrial activities and environmental pollution is complex and multifaceted. To gain a deeper 

understanding of this topic, this research investigates the pollution (metallic pollution) load caused 

by informal industries in urban areas. Study 7 under Section 6.2 presents the details of the scientific 

investigation on pollution components, and empirical analysis to assess the impact of pollution on 

the economic efficiency level of selected informal manufacturing firms. This analysis aims to 

understand the green growth prospects of the informal sector in urban areas and identify pathways 

to promote eco-efficiency in informal manufacturing enterprises that will lead to cleaner production. 

Eco-efficiency is an index of sustainability (Liu et al., 2017) and this study aims to contribute to its 

promotion. The impact of informal economic activities on environmental degradation is an 

insufficiently addressed topic in the literature.  Study 8 in Section 6.3 explores the nexus of informal 

economic activities with environmental degradation for emerging economies in the presence of 

formal, institutional, and other factors where the findings justify the need for cleaner production in 

informal enterprises.  
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6.2 Study7 
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6.3 Study 8 
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6.4 Links and Implications 
 

 

The studies presented in this chapter provide evidence supporting the notion that promoting cleaner 

production in informal enterprises can serve as a viable pathway towards sustainable economic 

growth, i.e. green growth. In section 6.2 Study 7 demonstrates a positive association between 

pollution and the economic efficiency of informal enterprises, but also highlights the potential for 

eco-efficiency and thereby cleaner production in these informal manufacturing enterprises through 

pollution reduction efforts.  This study stresses the need for institutional support to achieve eco-

efficiency and cleaner production given the resource and technological constraints faced by these 

enterprises. In Section 6.3, Study 8 indicates that institutional actions can result in pollution, as 

polluting activities may shift from the formal to the informal sector in response to strict institutional 

regulations. This shift can occur to avoid detection and regulation by formal institutions, such as 

those designed to control corruption. Therefore, direct stringent regulations may not be effective in 

preventing pollution in the presence of a large informal sector. Instead, innovative and indirect 

approaches should be adopted to encourage informal enterprises operating in urban areas to adopt 

cleaner production practices and facilitate green growth.  

 

In conclusion, this research suggest that addressing pollution requires new approaches that promote 

eco-efficiency and cleaner production in the informal manufacturing sector. By doing so, the 

promotion of green growth can be achieved, and the adverse impacts of pollution on the environment 

and human health can be minimized. The next chapter will focus on examining the potential for 

innovative and indirect approaches that encourage informal enterprises operating in urban area to 

adopt cleaner production practices facilitating sustainable economic growth. 
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CHAPTER 7: ENVIRONMENTAL AWARENESS 
 

 

7.1 Introduction 
 

The United Nations (UN) recommended green growth as a solution for achieving sustainable 

development (SD) in 2005.  This approach is widely seen as a means of addressing the environmental 

crisis and promoting SD without compromising the environment or the well-being of people 

(Merino-Saum et al., 2020; Wang et al., 2020, Abid et al., 2022). The concept of green growth has 

garnered global attention, and several studies have been conducted to understand its implementation 

in different countries (Stoknes & Rockström, 2018; Wang & Shao, 2019).  

 

This chapter focuses specially on the cognitive determinants of SD in the informal sector and its 

people, with a particular emphasis on green growth. The previous chapter established that 

institutional support is necessary to minimize pollution, but it is uncertain due to the informal nature 

of this sector. Institutional regulations, such as attempts to control corruption, imposition of taxes 

and environmental laws, often fail to prevent pollution and may even encourage the expansion of 

the informal sector. Therefore, this research concentrates on the indirect institutional approaches to 

prevent or minimize pollution in informal manufacturing enterprises, which are required to achieve 

eco-efficiency, as discussed in the previous chapter.  

 

This chapter delves in to the impact of building awareness of environmental degradation and 

emission management at firm level as an indirect approach to pollution control. It also evaluates the 

impact of such awareness on firm-level decisions regarding the adoption of green technology. The 
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study investigates the cognitive level of enterprise owners or managers regarding the environment 

and their attitude towards environmental protection, which is reflected in an index known as the 

awareness index (AI). The AI is considered  one of the most significant antecedents of SD. 

Environmental awareness assists in  identifying market opportunities and potential benefits that 

enable a more open and supportive attitude towards green innovation, which facilitates green growth. 

The chapter provides a detailed explanation of index construction and an empirical investigation of 

the probable impact of awareness on the technology adoption decisions of firms in Study 9 under 

section 7.2. This study suggests an opportunity for developing awareness in informal firms by 

considering their present awareness level and response towards technology adoption. The study 

reveals that the decision to adopt green technology or environmental technology, which 

encompasses both clean technology (pollution prevention) and treatment technology (pollution 

control) (See Abid et al., 2022), is positively influenced by an improved awareness level of enterprise 

stakeholders. Therefore, environmental awareness can promote green technology in informal 

enterprises, leading to environmental and social benefits that promote sustainable development by 

converting traditional economies into green economies through the achievement of green growth.  
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7.2 Study 9 
 

Interconnections between environmental awareness and green technology 

adoption: An empirical evidence from informal business enterprises  

 

Abstract 

Environmental awareness is increasingly recognized as a prerequisite for environmentally friendly behavior 

because human activities remain the primary cause of global environmental concerns.  Environmental 

regulations have proven to be ineffective in studies on developing countries due to incomplete enforcement 

mechanisms. Therefore, the present study focuses on the role of environmental awareness in promoting green 

technology among informal enterprises, with the aim of enhancing environmental and social benefits. An 

Environmental Awareness Index has been constructed for this, comprising owners’ and/or managers’ 

knowledge, concern, behavior, and attitude in pollution and its prevention, based on an enterprise-level survey 

of informal manufacturing. This index is used in qualitative response models (probit and logit) to investigate 

its relationship with the probability of green technology adoption leading to the achievement of sustainable 

development. The results imply that the more environmentally conscious business owners and managers are, 

the more likely they are to adopt pollution-prevention or pollution-reduction technology. Therefore, this study 

recommends implementing an effective and sustained educational and training program to create a cultural 

change within the firm, permeating activities and adoption by all employees. Given the high cost associated 

with implementing this improvement, support from both the public and private sectors is recommended.  

 

Keywords: Informal sector business enterprises, environmental awareness, green technology, probit and 

logit model, developing country. 

JEL Classifications: Q53, Q52, C21 

 

1. Introduction  

 

Environmental awareness (EA) is widely considered a prerequisite for environmentally friendly 

behavior (Fu et al., 2020; Khakimova et al., 2018; Saifullah et al., 2017). It is defined as the 

conception of environmental sensitivity through an individual’s aware discernment of environmental 

problems, and by behaving and taking environmental safeguards accordingly (Coertjens et al., 2010; 

Saricam and Sahin, 2015). Additionally, it refers to an individual’s capacity to take action in favor 

of the environment, beyond learning merely about the issues affecting the environment locally and 
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globally (Dunlop and Jones, 2002). Therefore, environmental awareness complements self-

consciousness, which encompasses personal environmental philosophy (Saricam and Sahin, 2015). 

Studies have found that individuals who are more aware of or concerned about environmental issues 

are more likely to participate in activities that have a positive impact on the environment (Perron et 

al., 2006; Gadenne et al., 2009; Xu et al., 2020; Aruga, 2020). Consequently, an individual’s 

environmental awareness is critical in preventing environmentally harmful economic activities, and 

increasing its levels can help to mitigate the adverse effects of human activities on the environment 

(Aruga, 2020).  

 

The development of personal characteristics that promote environmental consciousness is crucial in 

addressing environmental challenges resulting from the production and consumption patterns 

entrenched since the industrial revolution and fueled by capitalism in the 20th century ( Jabbour et 

al., 2013; Wittneben and Kiyar, 2009; Tonn, 2007; Kolk and Pinkse, 2005). In addition to possessing 

knowledge and adopting behaviors conducive to environmental protection, individuals must also 

have a caring attitude towards the environment and strive to minimize harm to it (Saricam and Sahin, 

2015; Kencanasari et al., 2019; Saifullah et al., 2017). Adoption of green technology is an example 

of an environmentally conscious attitude. However, the decision to adopt green technology is often 

influenced by a conflict between social and private incentives since private agents usually lack 

sufficient incentives to develop, adopt, or innovate green technologies, even if they are beneficial 

from a societal point of view. Consequently, the adoption and dissemination of green technologies 

are often precluded despite their potential to reduce external costs, as these costs are not parallel to 

a reduction in the private costs of these technologies. Nevertheless, given the significant 

environmental pollution resulting from industrial production, widespread diffusion of pro-
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environmental or green technologies is the ultimate solution in addressing environmental concerns 

(Dincbas et al., 2021, Manika, et al., 2021; Miller et al., 2022). 

 

In developing countries, governments are under pressure to improve their production procedures and 

they typically respond to this by placing rigorous environmental regulations on formal sector 

production, even though both the formal and informal sector industries are responsible for pollution 

(Baksi and Bose, 2016; Franzen and Meyer, 2010; Gupta and Barman, 2015). These countries are 

characterized by the presence of a  large informal sector, comprising mostly low-technology small 

and medium manufacturing enterprises (SMEs), that operate outside the purview of government 

regulation (Blackman et al., 2006; Blackman and Bannister, 1998a; Elbahnasawy et al., 2016). Many 

of these businesses directly expose themselves to emissions by failing to use pollution control 

equipment and proper waste disposal procedures.  Environmental management in this sector is a 

challenging task (Blackman, 2000; Blackman et al., 2006; Yang et al., 2021a; Elgin and Oztunali, 

2014). Informal sector enterprises often evade environmental regulations (Abid, 2015; Blackman 

and  Bannister, 1998b), as command and control regulations that rely on peer monitoring are 

ineffective in this sector (Blackman, 2000; Biswas et al., 2012). The presence and dominance of the 

informal sector, along with weak and incomplete enforcement mechanisms in developing countries, 

prevent complete and effective enforcement of regulations  addressing pollution, occupational 

health, and safety, leading to welfare loss (Baksi and Bose, 2016; Blackman, 2000). Thus, the "Porter 

hypothesis," which suggests that strict environmental legislation spurs innovations and advances in 

abatement technologies (Porter and Linde, 1995; Ling et al., 2020), appears inapplicable to 

developing countries. 
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Against this backdrop, innovative approaches should be adopted in the environmental management 

systems of the informal sector in developing countries (Blackman and Bannister, 1998a). Cognitive 

factors such as values, awareness, motivation, intention, and self-efficacy, which are linked to moral 

character and pro-environmental principles, can play a significant role in sustainable value creation 

(Cao et al., 2022; Munoz, 2017; Ploum et al., 2018). The current study has focused on these factors 

for informal businesses, with a particular emphasis on awareness, by constructing an environmental 

awareness (EA) index. Environmental awareness has been found to have a positive relationship with 

people's motivation and behavioural intention to engage in pro-environmental activities (Yang et al., 

2021b).When the parties involved have awareness, they tend to behave in an environmentally 

responsible manner, as demonstrated by the behavioural change model  (Akintunde, 2017). 

However, this has never been investigated for businesses in the informal sector. This study seeks to 

address this gap, specifically in the context of a developing country, Bangladesh, by constructing as 

environmental awareness (EA) index.  

 

Bangladesh is considered a country with significant economic contributions from the informal 

sector, where 99% of industrial units are either micro, small, or medium-sized enterprises (SMEs), 

and a large number of them are operated informally (Ahmed, 2017). These informally operated 

manufacturing enterprises are mostly located in the surrounding areas of the capital city, Dhaka, and 

other major cities, and are liable for unplanned urbanizations and environmental crises (Rahman and 

Kashem, 2017). They are often accountable for uncontrolled disposal, which causes environmental 

degradation and health problems in urban areas of Bangladesh (Baul et al., 2021; Ferronato and 

Torretta, 2019). Although the individual impact of informal SMEs is low, their total environmental 

impact is high due to their dominance in the business arena of developing countries, including 

Bangladesh (Gadenne et al., 2009). Consequently, SME leadership in sustainable development is 
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thought to be crucial (Jansson et al., 2017). However, they are often considered laggards in terms of 

their commitment to sustainability (Jansson et al., 2017; Johnson, 2013). Therefore, the owners or 

managers of SMEs are under increasing pressure to develop their environmental management 

activities and practices (Gadenne et al., 2009).  

 

The present study has contributed to mitigating concerns about environmental issues in informal 

enterprises by focusing on their awareness and exploring how this relates to their choice to use green 

technologies.  This study adds to existing knowledge on this topic in several ways. Firstly, an index 

on environmental awareness (EA) was constructed based on related indicators: knowledge, concern, 

behavior and activities, as well as an index on the general perception of environmental conservation 

by informally-operated manufacturing enterprises. These perception and awareness assessments of 

informally operated firms on environmental issues will provide insight for future environmental 

policies and aid advanced research on environmental management. Secondly, by adopting 

qualitative response models, this study explicitly takes into account the firms’ decision-making on 

environmental protection and reveals their responsiveness to the awareness level of the informal 

firms. Thirdly, the empirical findings of this study also explore the social business perspective of 

informally operated enterprises by focusing on their awareness-based pro-environmental technology 

adoption behavior, which is a new social business initiative (see Manika et al., 2021). This will 

ultimately contribute to assessing the role of firms’ awareness in generating value for society through 

pollution reduction while meeting financial goals. Lastly, this study will provide policymakers with 

baseline information about the usefulness of indirect environmental regulations in environmental 

conservation of developing countries.  
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2. Literature review 

According to Franzen and Meyer (2010), maintaining or even increasing environmental concern was 

crucial for ensuring environmental protection, while individuals’ environmental concern was 

influenced by their level of education, knowledge about the environment, and the perceived 

environmental burden. In this study, a multilevel analysis of the International Social Survey Program 

for 1993 and 2000 demonstrated that individuals’ concern for the environment varied between and 

within countries, but it varied more significantly within-countries. Constructing and measuring a 

cross-national Environmental Awareness Index (EAI), Harju-autti and Kokkinen (2014) revealed the 

highest EAI scores for European countries and weaker EAI for the countries near the Equator. This 

study found that the Environmental Awareness (EA) approach, which comprised motivation, 

knowledge, and skills, had significantly better correlations with other national-level indices 

compared to EA that only consider environmental issues. In a country level study on Omani citizens, 

Abdul-Wahab (2008) investigated their willingness to contribute to environmental protection by 

assessing the state of environmental awareness from three perspectives: environmental knowledge, 

environmental attitudes, and environmental behaviors, using a questionnaire-based survey.  The 

results revealed a lack of basic environmental knowledge among the public in general although local 

and international environmental knowledge were found to be higher. Lin et al. (2011) also examined 

the EA of citizens in China and Japan through a questionnaire survey in urban and rural areas and 

revealed that Chinese people were more concerned about local severe problems, whereas Japanese 

people were satisfied with the existing environmental conditions. According to this study, most 

citizens in both countries felt the necessity of enhancing environmental education and publication 

by the government to improve citizens’ environmental awareness and the level of their behavior. 

Regarding the nexus between EA and pro-environmental behavior, Fu et al. (2020) conducted a 
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study on Road Freight Transport (RFT) drivers in China and revealed that awareness of 

environmental issues did not always translate into pro-environmental behavior. However, this study 

found that knowledge, environmental concern, and attitude indirectly influenced pro-environmental 

behavior via behavioral intention and a high level of purported policy efficacy, which facilitated the 

transformation of awareness into behavior, bridging the awareness-behavior gap. The empirical 

findings of this study was similar to Schaper (2002) for 154 retail pharmacies in Western Australia. 

 

The owner/managers of small firms often have greater freedom in decision-making than managers 

in a large firm, and their personal motivations and responsibilities are crucial in determining the 

strategic direction of the firm. This leads to greater engagement with social and environmental 

issues, as revealed by Williams and Schaefer (2013). They found that managers of environmentally 

proactive SMEs were engaged in a number of pro-environmental activities and were aware of and 

involved in the personal and business challenge of climate change, which is a crucial environmental 

issue. The findings suggested that public policy and business advice in this area should be more 

focused on personal values and motivation to contribute to environmental protection in their 

engagement with small businesses. Johnson (2013) examined the rates of awareness and 

implementation of sustainability management tools in SMEs and found a connection between them. 

The outcome confirmed managers’ awareness of sustainability management tools as the major 

determinant for the implementation of these tools in SMEs. The organizational size and optimistic 

perception of a relative advantage from implementing sustainability management tools over previous 

management practices also played an important role in their application. 

 

Environmental awareness, pro-environmental attitudes, and pro environmental behavior were 

identified as significant predictors of the purchase of environmentally friendly products among 
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middle school students, as revealed by a structural equation model in a study by Ari and Yilmaz 

(2017). Interestingly, environmental literacy was found to be insignificant in this relationship. In a 

study by Saifullah et al. (2017), knowledge about green technology was  found to be non-influencing, 

while  green products and government policies directly influenced environmental awareness. Their 

research emphasized the need for a more practical awareness campaign to promote the use of green 

technology in modern living and suggested creating more awareness of environmental issues among 

the urban population, particularly among younger people, through workshops, seminars, and 

educational campaigns. They also recommended a top-down approach to promote the adoption of 

green technologies and products. Gadenne et al. (2002) showed that legislation resulted in general 

environmental awareness among SMEs, making them willing to change their business processes and 

environmental strategies, despite their lack of awareness of the benefits arising from cost reductions 

of their environmentally-friendly practices.  In an evaluation of the effectiveness of environmental 

management training investments among two electricity companies, Perron et al. (2006) found that 

training on environmental management did not sufficiently increase employees' environmental 

awareness.  However, this study emphasized the need for the presence of an effective environmental 

education and awareness training initiative for employees as a necessary condition for a successful 

environmental management policy. This study also suggested the need for more research to uncover 

the links between training format and training success, as well as the utilization of other tools to 

promote environmental awareness and the adoption of an environmental culture within 

organizations.  

 

After reviewing the literature, it is apparent that existing studies on environmental awareness and its 

relationship with green technology are inconclusive and inadequate to offer a solution. Although 
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most studies stress the importance on environmental awareness among business stakeholders, few 

studies empirically examine the link between awareness and the engagement of firms in pro-

environmental activity. Additionally, environmental awareness is a neglected issue in the economic 

literature of business operating in unobserved sectors that cater to people living in socio-economic 

backwardness. This study contributes to filling this gap by assessing the awareness level of owners 

and/or managers of manufacturing enterprises in this sector, and empirically investigating its 

influence on the pro-environmental initiatives of these informal firms. The findings of this study will 

help policy makers formulate policies for raising environmental awareness that facilitate the 

adoption of environmentally friendly technology and conservation practices among firms that are 

not monitored, regulated, or controlled by authorities but are important from a social business 

perspective. 

 

3. Theoretical background and hypothesis 

Behavioral decisions result from a combination of an individual’s perception, environmental factors, 

and expected outcomes (Ji et al., 2019; Dong et al., 2022).  The present study attempts to capture 

this by combining the ideas of two well-known behavioral theories, namely, the theory of planned 

behavior (TPB) (Azjen, 1991) and the technology acceptance model (TAM) (Davies, 1989). Theory 

of Rational Behavior provides the foundational framework for this integration and serves as a source 

for both TPB and TAM. According to TPB, an individual’s behavior is a directly influenced by 

his/her behavioral intentions and perceived behavioral control. The key components of TPB include 

an individual's attitude, behavior, subjective norms, perceived behavioral control, and intentions, 

while attitude towards a behavior, subjective norms, and perceived behavioral control combine to 

form a behavioral intention, which is the immediate determinant of actual behavior (Chen et al., 

2011). Awareness is the main force that influencing behavior (Dong et al., 2022).  
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In the technology acceptance concepts, TAM is one of the most widely-used theories for evaluating 

technology acceptance (Davies, 1989), as it has a high level of predictive power regarding 

technology use. According to TAM, perceived ease of use (PEOU), which reflects the ease of use of 

a particular technology, and perceived usefulness (PU), which reflects the degree to which an 

individual believes the technology will enhance performance,  are the most important factors in 

explaining technology use (Chen et al., 2011). PU and PEOU in TAM are components of 

entrepreneurs’ awareness, which is the main force to influences their behavioral attitude (BA) and 

consequently, it has an impact on the attitudes of firms. These attitudes, in turn, work together to 

influence firms’ intention to adopt technology. Therefore, taking insights from Dong et al. (2022) 

and Clubbs et al. (2021), who combined TPB and TAM to frame a theoretical base and bridge the 

gap between behavior and intention, awareness has been considered as a factor that influences 

behavior in both TPB and TAM. Factors related to TPB and TAM serve as a background for 

predicting individuals’ behavioral intentions towards pollution control and environmental 

management, which serves as a proxy for actual behavior activity (Clubbs et al., 2021). Since 

behavioral intention through awareness is believed to lead to activity, this study examined awareness 

(constructs jointly by TPB and TAM) to predict activity, i.e., technology adoption. Therefore, the 

main hypothesis has been stated that awareness significantly affects firms’ adoption intention, and 

the stronger the awareness level, the stronger firms’ adoption intention. 

 

4. Research Methodology 

Survey and data collection 

The present study involved the participation of enterprise owners and/or managers of informally 

operated firms, drawing on the studies of Burke and Gaughran (2007); Cassells and Lewis (2011); 
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Kearins et al. (2010); Williams and Schaefer, (2013), Jansson et al., (2017), where environmental 

values, attitudes, and knowledge of SME owners and managers were used as an explanatory variable 

for environmental sustainability practices. In the context of informal SMEs, organizational structures 

are less formalized, and ownership, control, and operations are often in the hands of a single 

individual or a small group of individuals (Jenkins, 2004; Parry, 2012; Sharma and Sharma, 2011; 

Jansson et al., 2017) who have the potential to significantly influence the strategies and culture of 

the enterprise (Williams and Schaefer, 2013). Therefore, the owners, who are often the managers 

(sometimes workers as well) of the informal enterprises, were found to be suitable informant for this 

study and were interviewed using a structured questionnaire. The questionnaire-based interviews 

were conducted with them between August-December 2021. 

 

The authors designed the data collection instrument based on insights from Harju-autti and Kokkinen 

(2014) and Fu et al. (2020). The questionnaire was designed with consideration for the low socio-

economic, educational, and cognitive backgrounds of the respondents. Owners from three types of 

manufacturing enterprises were selected for interviews due to the heterogeneous nature of informal 

manufacturing.  Hemayetpur, Lalbagh (including Islambagh) and Keraniganj areas in Dhaka city of 

Bangladesh were selected for the interviewer-administered survey based on the cluster setup of the 

specific type of enterprise. Since the formal list or total number of informally operated enterprises 

was unavailable in official statistics, this study employed the snowball sampling method. Primary 

information was collected from the owners’ association offices of the particular products as the study 

sought their recommendations for enterprise selection. Based on the provided information, 

Hemayetpur area was selected for interviewing firms in the leather and leather products industries, 

Lalbagh (including Islambagh) area for plastic and small machinery, and Keraniganj area for the 
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dyeing and clothing industries. Although the economic activities of the firms are different, they are 

homogeneous in terms of their scale of activity. The selection criteria was guided by  the number of 

full time workers  in the enterprises, their polluting nature (discharge of metallic pollutant), and the 

ILO (2018) instructions for identifying informal firms, which include unincorporated private firms 

with no permanent premises, registered at the local level (not at the national industrial authority), do 

not maintain accounts (no formal book-keeping) and pay no social security contribution or tax on 

wages.  

 

A total of 90 questionnaires were distributed to the respondents, and out of them, 14 were incomplete 

as the respondents were unwilling to answer questions related to their waste disposal practices. The 

COVID-19 restrictions during the study period posed challenges to the smooth data collection 

process, and prevented from reaching out to further enterprises. Thus, the data set used in this study 

is cross-sectional, consisting of information from manufacturing enterprises operating under 

informal conditions. The observation method was also employed as a means of collecting 

information, guided by owners’ behavior, their interaction with polluting activities, and the work 

conditions in the enterprises. Prior to the interview, the enumerators provided adequate information 

to the respondents on the aims and objectives of the study to ensure reliable responses. Consent was 

obtained from the respondents before conducting the interview. During the survey, researchers and 

enumerators adhere to all the guidelines and ethical norms directed by the Human Resource Ethics 

(HRE) office of the University of Southern Queensland, Australia (UniSQ HREC ID: H21REA014).  

 

Methods 

The understanding of Environmental Awareness (EA) is highly influenced by individual ideology, 

making it challenging to reach a consensus on its precise definition. EA is a multidimensional 



209 
 

construct consisting of concern (affective), knowledge (cognitive), and behavioral and activity 

factors (conative) (Fu et al., 2020). The information on these three categories is gathered from the 

responses of the respondents (owners/managers) to a questionnaire designed to study the basic 

knowledge about the environment, value judgments about environmental concerns, behavioral 

attitude towards pollution at the firm level, and skill to prevent pollution. This questionnaire is based 

on  the studies by Harju-autti and Kokkinen (2014); Fu et al. (2020). The questionnaire begins with 

questions regarding the demographic information of the respondents and then uses an intuitive 

approach to understand the meanings of their responses. Since the education and cognitive level of 

the respondents may not be adequate, it makes sense to ask enterprise owners/managers for their 

opinions, ideas, and actions on these concrete elements.   The information collected from the 

responses to the questions under the above mentioned sections was used to construct the 

environmental awareness index (EAI). The next section of the questionnaire consisted of questions 

aimed at assessing the general perception of the respondents about environmental conservation 

practices. The sample questions covered under the aforementioned categories are reported in Table1. 

The final section of the questionnaire included questions about technology adoption for pollution 

control at the firm level. The respondents were asked to select their desired responses on a 5-point 

Likert type scale for the concern, and behavior and activity sections. The knowledge about 

environmental pollution and perception of environmental conservation were assessed in an 

innovative way to avoid exaggerated answers and were later combined empirically to construct the 

EAI.  
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Table 1: Description of the questionnaire survey on items of environmental awareness and general 

perception on environmental practices. 

Question grouping Concept Category Covered area 

knowledge about 

environmental pollution  
[1-5] 

The respondent's 

familiarity with various 
types of pollution and 

their causes.  

Knowledge 

(Cognitive) 

1. Knowledge about types of 

pollutions. 
2. Knowledge about polluted items. 

3. Knowledge about source of 

pollution. 

4. Knowledge about human action 
generating pollution. 

Concern about 

environmental pollution 
[1-5] 

How do respondents 

rank different types of 
pollution in terms of 

their negative impact?  

Affective 

(non-
cognitive) 

Level of concern with the 

environmental problems as 
mentioned below:   

1. Overall pollution 2. Air pollution 

3. Water pollution 4.Soil quality 

degradation 5.Noise pollution 
 

Behavior on 

conservation, and 
activity 

[1-5] 

How do the firms 

contribute to 
environmental 

activities?  

Conative 

(Skill and 
Behavioral 

aspects) 

1. To what extent does the firm 

abide by environmental regulations 
2. Practice of solid waste disposal 

3. Practices of waste water disposal 

4. information on using pollution 

minimizing technology 
5. information on recycling practice 

General perception on 

environmental 
conservation 

[1-5] 

To what extent the 

respondents are 
familiar with 

environmental 

conservation and its 

importance. 

Perception 

(Cognitive) 

1. Perception about environmental 

regulation 
2.   Importance of clean 

environment 

3. Perception about solid waste 

disposal 
4. Perception about waste water 

disposal 

5. perception about pollution 
hazards 

 

 

An additive index was constructed for the binary variables, knowledge and general perception of 

environmental conservation. Each question was assigned a value of 1 for a desired perception and 0 

for a wrong perception and then the values were added together to find the mean score. The mean 

score on the scale was also calculated for the other two sections of the questionnaire (Concern, and 

Behavior and activity) and then standardized to apply in the Principle Component Analysis (PCA). 

PCA was applied to combine and modify data from independent categories and to create a new set 
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of mutually independent categories in the data set, which is suitable for further use (see Roger et al., 

2008). PCA was applied in this study to construct the Environmental Awareness Index (EAI) 

comprising knowledge, concern, and behavioral and activity aspects of the respondents, and its 

construction through PCA ensured that the different aspects of the respondents are equally weighted 

and non-redundant.  

 

Due to the dichotomous nature of the enterprises’ decision on technology adoption for pollution 

prevention, a qualitative response model is deemed appropriate to apply. Qualitative response 

models relate the probability of an occurrence to various independent variables and are often useful 

when assessing the characteristics of firms that are associated with technology adoption decisions 

(Khan, 2002; Uzunoz and Akcay, 2012). To provide a detailed analysis of the firm’s decision and 

action on technology adoption, the study has applied discrete choice probit and logit models for 

binary choice (yes or no) responses to the questions about the use of emission reduction technology. 

The probit model is a statistical probability model with binary categories in the dependent variable 

(Liao, 1994; Uzunoz & Akcay, 2012), which is based on the cumulative normal probability 

distribution. In this study, the binary dependent variable, technology use, takes the value 1 if the 

response is ‘yes’ and 0 if the response is ‘no’ (Aldrich and Nelson, 1984; Uzunoz and Akcay, 2012).  

 

This study uses the following regression model to test the effect of firm level environmental 

awareness on the firm level technology adoption. 

𝑇𝐴𝑖 = 𝑓(𝐸𝐴𝑖, 𝑃𝐸𝑃𝑖) … … … … … … … … … … … (1) 

Here, 𝑇𝐴 represents firm’s decision on technology adoption, which is the dependent variable.  𝐸𝐴 

and 𝑃𝐸𝑃 are the independent variables in the model that represent environmental awareness and 

perception of environmental conservation practice, respectively. In the next stage, demographic 
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variable age (𝐴𝐺𝐸) of the respondents, and business related variable, engagement of firms in 

subcontracting, (𝑆𝐶 as binary variable) have been incorporated into the model as moderating 

variables. The moderating variables can be treated as confounding factors that may limit the 

environmental behavior of firm owners. The subcontracting variable is incorporated to capture the 

impact of globalization on the model, as the informal economy is expected to grow in the context of 

a globalized world. It is expected that globalization of production and trade often leads to 

subcontracting and outsourcing activity, as per neo-Marxist viewpoint (Huang et al., 2020). 

 

𝑇𝐴𝑖 = 𝑓(𝐸𝐴𝑖, 𝑃𝐸𝑃𝑖, 𝐴𝐺𝐸𝑖, 𝑆𝐶𝑖) … … … … … … … … . (2) 

 

The probability 𝑝𝑖   of choosing technology against not choosing it can be expressed as in (3) 

following Green (2011), 

 

𝑝𝑖 = 𝑝𝑟𝑜𝑏 [𝑌𝑖 = 1|𝑋] = ∫ (2𝜋)−
1
2exp (−

𝑧2

2

𝑋𝑖𝛽́

−𝛿

)𝑑𝑧 

                                    =∅(𝑥𝛽)́  

 

∅  represents the probability density function. The association between a specific variable and the 

outcome of the probability can be understood by means of the marginal effect that accounts for the 

partial change in the probability. The marginal effect that is associated with explanatory variables 

Xs on the probability P(Yi = 1 | X) while holding the other variables constant  provides insights into 

how the explanatory variables shift the probability of frequency of explained variable (Green, 2011).  

 

In the next stage, Logit analysis is applied to predict the probability of occurring an event. This type 

of analysis is particularly useful for models involving decision-making (Boateng and Abaye, 2019). 



213 
 

The Logit transformation is based on the ‘ratio of chances’ within the logistic regression and is 

important to establish the dependence of magnitude y on the variable x. This transformation allows 

for the ultimate relationship between the dependent variable y and a vector of independent variables 

x, with calculated probability ranging from 0 or 1. (Klieštik et al., 2015).  Since the dependent 

variable in this study is categorical and there is no requirement for the independent variables to be 

normally distributed or linearly related, or have equal variance in each group, logistic regression 

(LR) can be applied. Application of LR gives each predictor a coefficient that measures its 

independent contribution to the variation in the dependent variable. 

                                                                𝑝(𝑦) =
𝑒𝛽0+𝛽1𝑥1+𝛽2𝑥2+⋯+𝛽𝑘𝑥𝑘

1+𝑒𝛽0+𝛽1𝑥1+𝛽2𝑋2+⋯+𝛽𝑘𝑥𝑘
    

                                                                          = 
1

1+𝑒−(𝛽0+𝛽1𝑥1+𝛽2𝑋2+⋯+𝛽𝑘𝑥𝑘)
 

Here,  𝑝(𝑦)   is the probability of technology adoption,  𝑥𝑘 is the kth explanatory variable that are 

estimated by using the method maximal likelihood and 𝛽𝑘  are the coefficient of individual indicator. 

By applying Logistic analysis in regression model (1) and (2) this study attempts to identify the 

independent variables that affect the probability of adopting emission reduction technology in firms. 

This study has formulated to test the following hypothesis: the use of clean or pro-environmental 

technology for emission control is positively related to environmental awareness among firm 

owners. Therefore, the expected sign of the EA coefficient is positive. 

 

5. Results 

Table 2 presents the results estimated from the binary probit model projected in eq.1 and eq.2. The 

models have been estimated by maximum likelihood method. The models are significant at 1% level 

of significance.  
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Table 2: Estimates of the binary probit model 

Variables Model-1 Model-2 

 Coefficient Std. 

Error 

Z-

statistic 

Marginal 

effects 

Coefficient Std. 

Error 

Z-

statistic 

Marginal 

effects 

Environmental 

Awareness 

(EA) 

0.723*** 

(0.004) 

0.252 2.86 0.285 0.767*** 

(0.005) 

0.270 2.84 0.301 

Perception on 
environmental 

conservation  

2.163 
(0.130) 

1.429 1.51 0.852 2.145 
(0.148) 

1.481 1.45 0.842 

Age     0.067* 
(0.067) 

0.016 1.83 0.012 

Subcontract      0.225 

(0.481) 

0.319 0.70 0.087 

Constant -1.817 

(0.104) 

1.118 -1.63  -3.293** 

(0.017) 

1.374 -2.40  

Log-

Likelihood 
LR Chi2(2) 

Prob>chi2 

Pseudo R2 
Predicted 

percentage 

correctly 

-45.270 

14.61 
0.001 

0.139 

61.84 

   -43.207 

18.73 
0.001 

0.178 

60.53 

   

P-values are presented in the parenthesis. 

*** statistically significant variable at 1% significance level. 

* statistically significant variable at 10% significance level 

 

The estimated coefficients and standard errors suggest that environmental awareness significantly 

affects the probability of adopting green technology in informal manufacturing firms. In the 

estimated models, the awareness variables exhibit positive signs and strong statistical significance 

(at 1% level). This implies that as business owners and managers become more aware of 

environmental issues, they are more likely to implement pollution-prevention or pollution-reduction 

technology. The marginal effect analysis indicates that for a firm with environmental awareness, the 

probability of using pollution-reducing technology is 28.5% in model 1 and 30.1% in model 2.  This 

implies that the inclusion of demographic (age) and global factors (subcontract) in conjecture with 

awareness enhances the likelihood of technology use. Additionally, the study reveals that enterprise 

owners of a mature age are more likely to adopt emission-reducing technology, and the marginal 
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propensity of adopting pollution control technology increases by 1.2% with age. Interestingly, firm 

owners’ general perceptions about environmental conservation practices do not significantly 

influence their decisions on technology use for pollution prevention. The correct prediction rates 

obtained from probit models are 62% and 60%, respectively. This implies that the probit models 

predicted 62% of the cases correctly for model 1 and 60% for model 2. 

In the next step, a logit regression model has been fitted to the dataset to test the research hypothesis 

that environmental awareness increases the propensity of firms to adopt emission prevention 

technology and approves it. 

Table 3: Estimates of dichotomous logit model  

   Variables Model-1 Model-2 

 Coefficient Std. 

Error 

Z-

statistic 

Marginal 

effect 

Coefficient Std. 

Error 

Z-

statistic 

Marginal 

effect 

Environmental 
Awareness 

1.241** 
(0.012) 

0.492 2.52 0.304 1.278** 
(0.011) 

0.500 2.55 0.312 

Perception on 

environmental 

conservation  

3.348 

(0.142) 

2.282 1.47 0.819 3.381 

(0.161) 

2.410 1.40 0.827 

Age     0.049* 

(0.074) 

0.027 1.79 0.012 

Subcontract      0.357 
(0.498) 

0.526 0.68 0.087 

Constant -2.855 

(0.111) 

1.791 -1.59  -5.263** 

(0.021) 

2.284 -2.30  

Log-
Likelihood 

LR Chi2(2) 

Prob>chi2 
Pseudo R2 

Predicted 

percentage 

correctly 

-45.318 
14.51 

0.001 

0.138 
61.84 

   -40.215 
24.07 

0.000 

0.229 
 

   

P-values are presented in the parenthesis. 
*** statistically significant variable at 1% significance level. 

** statistically significant variable at 5% significance level 

 

The results of logit regression presented in Table 3 indicate that environmental awareness 

significantly influence the likelihood of technology adoption by firms for emission control. The 
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Logit regression results are consistent with the probit outcomes and suggest that the more 

environmentally aware a firm is, the more likely it is to adopt pollution prevention technology. 

Additionally, the age of the business owner has a positive impact on the likelihood of technology 

adoption. The findings of this study are in line with those of Ari and Yilmaz (2017); Gadenne et al. 

(2009) but contradict to Schaper (2002).  

 

6. Conclusion and policy suggestions 

This study examines the role of environmental awareness in promoting the adoption of pro-

environmental technologies in informal manufacturing and business units, with the aim of fostering 

a sustainable approach to informal manufacturing. An Environmental Awareness Index has been 

constructed for this, encompassing the cognitive, affective and conative aspects of entrepreneurs’ 

perception of the environment, as well as their practices regarding waste management, firm-level 

pollution and its management. By incorporating this index into probit and logit regression models, 

the study empirically investigates the potential of environmental awareness to drive the adoption of 

green technology in informal enterprises, thereby enhancing environmental and social benefits and 

promoting green growth. The empirical findings of this study indicate that heightened environmental 

awareness among entrepreneurs corresponds to a higher likelihood of utilizing pollution-reducing 

technology. These findings contribute not only to the reduction of pollution but also to the 

improvement of waste management and recycling services, which is complementary to the principle 

of circular economy. Thus, building of environmental awareness in informal sector enterprises can 

uphold sustainability by shifting into the model of the circular economy, where, the economy, 

constructed from the societal production-consumption system, facilitate economic growth through 

the minimization of environmental impacts and externalities (see Tong et al., 2021). The findings of 

this study can provide valuable insights for development stakeholders and policymakers in designing 
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effective policies focused on awareness building to engage informal enterprises in waste 

management and emissions reduction through technology adoption. In light of alarming reports 

highlighting the consequences of human actions on the environment, such policies are essential for 

addressing the pressing environmental challenges we face (IPCC, 2021). 

 

The informal sector is often praised for its ability to create employment and income, but also 

criticized for its negative impact on the environment. Adoption of new technology with pro-

environmental behavior can facilitate social business initiatives in the informal sector since it can 

better connect economic activity with societal value. Improved awareness in informal enterprises 

can be suggested based on the spillover effect of social businesses, which prioritize saving society 

through survival mechanisms over profit maximization. This can help to implement environmental 

management approaches and initiatives, and install environmental values and culture within firm.  

Creating a cultural change requires an effective and sustained education system that generates 

awareness and provides access to information and institutional services that complement the 

implementation of an environmental management system. A training program with regular 

evaluations can be beneficial for this purpose, and firms must view training investments as important 

as other financial investments. Given the weak financial structure of informal enterprises, it is crucial 

for government and non-government organizations to step forward by providing tools to promote 

environmental awareness, education, and adoption of an environmental culture in these enterprises. 

Various tools are available to achieve this, including mass media, newspapers, school programs, 

outdoor educational programs, government and non-government training programs, leaflets, wall-

writings, voluntary campaigns, and interaction with concerned bodies. These tools can be made 

easily accessible to informal enterprise stakeholders, which can play a crucial role in promoting 
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environmental behavior and improving environmental performance at the firm level. Consistent with 

Saifullah et al. (2017), this study also suggests including chapters on environmental issues in the 

education curriculum of primary and secondary schools.  

 

Financial institutions also have a crucial role to play in encouraging enterprises to adopt green 

technology. One effective approach is to offer incentive packages that reward businesses for 

embracing sustainable practices. In addition, technical and financial support should be made 

available to help these enterprises in implementing innovative technologies that effectively reduce 

both local and global pollutants, especially within the production unit of the informal sector. By 

recognizing and understanding the relationship outlined in this study, regulators, environmental 

organizations, and firm-level stakeholder groups can work together to promote better environmental 

performances. Maintain effective communication and exchange information on environmental 

issues are crucial for these groups. 

 

This study concludes that raising awareness about environmental issues among entrepreneurs is key 

to promoting sustainability practices in informal sector enterprises.  Informal enterprises need to be 

committed to sustainability through an awareness-raising process that emphasizes their 

responsibility to the environment. By doing so, these enterprises can make a meaningful contribution 

to sustainable manufacturing. However, this study acknowledges several challenges behind this 

findings that arise from the lack of a universal definition of informal enterprises, the difficulty in 

identifying informally operated firms, and the challenge of engaging the owners and/or managers in 

the research project. Moreover, a lack of in-depth information, non-response bias, and social 

desirability bias, as well as a limited sample size due to the COVID-19 context, put a limit the to the 
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research. Despite all these challenges, this study attempts to minimize them by observing the 

behavioral aspects of respondents, i.e. entrepreneurs in person and applying robust empirical 

techniques. These findings are expected to advance understanding of the relationships discussed, 

and encourage further research to address more desirable prospects related to the topic. Future 

research can focus on implementing awareness-based environmental management policies in 

informal enterprises to contribute to the circular economy, as production in this sector often relies 

on secondary materials from the waste collection process or post-consumer waste.  Since a material 

recycling facilities in the official treatment system are often absent or malfunctioning in developing 

countries (Tong et al., 2021), informal enterprises can contribute to this end, and further studies can 

explore its potential with an understanding of the central role of awareness in this process. Overall, 

this study holds significant implications for the field of environmental sustainability and sustainable 

business. The empirical findings provide valuable insights into opportunities and pathways for 

promoting a green economy including the establishment of green manufacturing and business hubs. 

By illuminating the role of environmental awareness in driving the adoption of pro-environmental 

technology and practices among entrepreneurs in informal businesses, this study can assist 

policymakers and other stakeholders in developing more effective strategies to promote sustainable 

development within informal manufacturing enterprises. 
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CHAPTER 8: DISCUSSION AND CONCLUSION 

 

This chapter provides an overview of the objective and findings of the thesis as well as discusses its 

contribution to addressing the issue of informality in the economy, particularly in the urban economy 

of a developing country, while considering the achievement of sustainable development goals 

(SDG). Additionally, this research provides recommendations for macroeconomic and policy tools 

that can stabilize and mainstream this vibrant sector in developing countries. This chapter also 

suggests the limitations of the research and its future scope. 

 

8.1 Discussion and Policy Implications 
 

The development process involves moving from a certain state to a desired state (Alenda-Demoties, 

2022). The present research investigates this development path by engaging with the informal sector, 

which is officially unaccounted for. Specifically, this research examines the internal dynamics of the 

informal sector to determine its current trajectory, desired direction, and how it can contribute to 

sustainable development (SD) in developing and emerging countries. The urban context is 

emphasized in this research since the informal sector typically originates in urban conditions, and 

both urbanization and informal sector employment are listed as major challenges to global 

sustainable development in the 21st century by the United Nations Human Settlement Programme 

(UN-Habitat). This research focuses on Bangladesh as a case study to shed light on this issue.  

 

The informal sector has been linked to many development challenges. While it can promote local 

economies and alleviate poverty and unemployment, it is also indicative of underdevelopment and 

unsustainability due to its potential threat to the economy, environment, and social life. The 
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dynamics and causes of the growth of the informal sector are linked to the process of urbanization 

in developing countries. Therefore, this research aims to investigate the economic, social, and 

environmental dimensions of the informal sector activities in developing and emerging countries 

and to evaluate their contribution to the transition towards green, inclusive, and resilient 

development outlined in the Sustainable Development Goals (SDGs). The overarching interest of 

the research is to critically evaluate the role of the informal sector in the green development agenda, 

which is based on the assumptions of sustainable development but has been criticized for 

disregarding and undervaluing the informal sector. Specifically, this research focuses on the socio-

economic insecurity and inefficiency of urban informal enterprises, and on the emissions generated 

from the activities of small and medium manufacturing enterprises operating informally in urban 

areas. The research explores the prospects and pathways for informal (manufacturing) enterprises to 

achieve green growth, which is a component of sustainable or green development. 

 

The expansion of the informal economy is a significant aspect of fast and unplanned urbanization 

in developing and emerging countries. However, this sector of the economy remains largely 

unobserved. Therefore, this research initially focuses on urbanization along with other economic 

and socio-economic indicators and investigates its contribution to environmental degradation, thus, 

sustainability. The negative impact of urbanization on the environment in South Asia and 

Bangladesh, as observed through regional and country-level studies, highlights the urgent need to 

address the economic, social, and environmental concerns associated with rapid and unplanned 

urban growth. The informal sector is integrated to urban growth, which also raises concerns in all 

these three areas, but remains underexplored.  Thus, the informal sector, which is also an important 

thematic area within the SDGs, has been targeted in this research. This thesis seeks to generate 
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empirical evidence on the informal sector for policy measures by examining the burdens and 

prospects of this sector and providing guidelines towards sustainable development.  

 

To accomplish the aim, nine empirical studies have been conducted and presents nine research 

papers as it is a Thesis by Publications. These studies evaluate and analyze informal sector activity 

in terms of the same basic themes of sustainable development, covering both the macro and micro 

aspects of the topic and utilizing a combined and component-wise approach that considers economic, 

socio-economic, and environmental factors in a chronological and cohesive manner.  The outcomes 

of these studies are presented in a coherent manner to reach a reasonable conclusion on the topic of 

this thesis. For macro-level analysis, secondary sources of data are examined. Meanwhile, primary 

data was collected for micro-level study through an interviewer-administered survey conducted in 

Dhaka, Bangladesh, between August 2021 and March 2022, specifically for the purpose of this 

research. Both primary and secondary dataset are utilized in the empirical analysis to address the 

research objectives posed by the research questions.  

 

As a background enquiry, this research seeks to determine the impact of urbanization on the 

environment. To satisfy this objective, the research investigates industrialization, urbanization, 

economic growth, and energy consumption in the South Asian region to identify their causal impact 

on the environment in Study 1. This study confirms the significant derogatory impact of 

urbanization, economic growth, and energy use on the environment, which sheds light on the impact 

of informal sector activities in urban areas, as migrants from rural areas primarily end up in this 

sector and contribute to socio-environmental crises. However, given that the qualitative nature of 

urbanization varies across countries, Study 2 has been conducted on Bangladesh, a developing 
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country in the region. In this study, the environmental Kuznets hypothesis is explored for 

Bangladesh, which observes the long-term effects of urbanization and economic growth on the 

environment. The findings reveal a similar negative impact of urbanization on the environment, with 

confirmation of the environmental Kuznets relationship employing an indicator named Ecological 

Footprints (EF) that captures both direct and indirect impacts of production and consumption 

activities on the environment. Based on the causal relationships revealed in this study, the research 

comes to the understanding that economic growth and urbanization reinforce each other. This 

implies that the maintenance of a persistent level of economic growth with structural change can 

lead to improvements in environmental conditions in the country of study (Bangladesh). Economic 

growth should be pursued with targeted green growth arrangements in urban areas to uphold 

sustainable development, particularly in Bangladesh. Therefore, this research focuses on the urban 

area, considering its challenges and prospects for the overall growth and development of an 

economy. The study also justifies targeting the informal sector, which is a complex urban issue and 

a significant contributor to economic growth, as a suitable candidate to explore green urban 

development, an integral part of SD. The informal sector is examined from a sustainability 

perspective in a panel of developing and emerging countries, including Bangladesh, in Studies 3, 5, 

and 8, to achieve the research objectives from a broader perspective. Additionally, this analyzes the 

economic activities involving the informal sector and systems in urban areas to strike a balance 

between inclusive growth and socio-environmental protection in Studies 4, 6, 7 and 9. 

 

 To be more precise, the empirical investigation in Study 3 demonstrates that the informal sector 

does not promote sustainable development in developing countries.  In this study, the impact of the 

informal sector (captured as a proxy of working poverty) has been explored in the context of SD in 
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developing countries by constructing a composite index of sustainability that comprises all three 

indexes (economic, social, and environmental). The effect of the informal sector is also explored in 

terms of each individual index of SD, where it poses a negative impact on the economic and 

environmental aspects of SD and ends up with an insignificant impact on SD in the social aspect. 

This outcome provides a rationale for a more detailed study of this sector by critically examining its 

prospects and problems in each of these three areas of SD.  

 

In an attempt to explore the economic contribution of the informal sector to SD, this research faces 

the challenge of limited data availability on the informal sector.  To overcome this constraint, this 

research generates time-series data on the economic contribution of the informal sector in 

Bangladesh, which reveals an increasing trend in its percentile contribution to the country’s GDP. 

Using this dataset, Study 4 examines both the symmetric and asymmetric impacts of the informal 

sector’s contribution on the GDP growth of Bangladesh. The findings suggest that the size of the 

informal sector should be reduced to achieve higher economic growth while adhering to 

sustainability. However, in terms of employment, Study 5 reveals the positive contribution of the 

informal sector to the economic growth of developing countries in the context of SD. Therefore, 

the research supports the ILO recommendations for decent work conditions, workplace safety, and 

productivity improvement, which can be achieved by gradually improving working conditions, 

increasing income, and gradual formalization of firms operating in the informal sector. Digging into 

the details of employment in the informal sector, this research has investigated the socio-economic 

conditions of informal sector workers in terms of food availability in Study 6 and found that most 

of the workers who are under study are food insecure. The findings of this study project a significant 
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negative effect of food insecurity on the physical and mental health status of workers, which takes 

a toll on their productivity and prevents them from escaping the poverty cycle to which they belong.  

 

At this point, this research delves into investigating the economic efficiency level of informal sector 

enterprises, which are often claimed to have lower productivity. Employing micro-level analysis 

techniques, this research reveals a lower level of economic efficiency for informal manufacturing 

firms in Study 7. In addition to this, a scientific investigation is conducted in this study on the 

metalloid pollution load in environmental compartments that are sourced from informal 

manufacturing enterprises. A composite pollution load index (PLI) is constructed and applied to 

efficiency analysis to investigate the cleaner production (CP) prospects of these informal enterprises. 

This study reveals a positive correlation between pollution and economic efficiency but also explores 

the prospect of CP in informal enterprises as an initiative for minimizing pollution load and 

achieving eco-efficiency. However, it requires technical, financial, and institutional supports that are 

hardly available for informal firms in developing countries. Thus, this research finds an opportunity 

for informal sector manufacturing enterprises to participate in the discourse of sustainable 

development by seeking or organizing support from government and non-government institutions, 

which can ensure eco-efficiency in their production. Further, delving into the environmental impacts 

of informal sector activities on SD, Study 8 concludes that institutions also have incentives to work 

with informal enterprises, preferably through some indirect strategies. This study finds evidence that 

strict institutional measures can increase environmental degradation in the presence of the informal 

sector by shifting pollution from formal to informal enterprises since informal enterprises are less 

accountable for their pollution. Given that developing countries often lack the institutional 
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arrangements and resource capacity to provide support to informal enterprises, this research suggests 

the implementation of indirect policy measures that require less monitoring and financial support.  

 

Under this backdrop, this research emphasizes increasing environmental awareness among 

stakeholders in informal enterprises, as an indirect strategy of pollution control, in Study 9. 

Constructing an awareness index based on the knowledge, concern, and behavioral activity of 

enterprise owners regarding the environment, its management, and pollution control, this study 

investigates the prospect of raising awareness for the resolution of firm-level environmental issues. 

This study finds an increasing probability of responses to green technology adoption with an 

increased level of awareness in informal enterprises. The findings reveal that environmentally aware 

individuals are more likely to show pro-environmental behavior and adopt a positive attitude towards 

environmentally friendly products and technology that facilitate green growth, in addition to 

effective measures for approaching formalization.  

 

Through these nine empirical studies, this research evaluates the detailed impact of the informal 

sector on overall sustainability in developing countries, particularly in urban areas where green 

growth has to be pursued with the presumption that the informal sector will not disappear completely 

due to its primary goal of survival. Survival always legitimizes law-avoidance, as it is often justified 

by a lack of opportunities in this sector. The complete elimination of the informal sector is only 

possible if a trustworthy state reduces the regulatory burden and combines it with democratic citizen 

participation in upholding the rule of law (see Enste & Schneider, 2003; Gerxhani, 1999; Pardo, 

1995), which is challenging for developing countries. In the context of the most rapidly urbanizing 

city, Dhaka, Bangladesh, where the dominance of the informal sector challenges economic growth 
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and informal sector activities and settlements pose a major threat to the health and well-being of 

urban life, the green growth phenomenon deserves attention from all socio-economic and 

environmental agents. Therefore, the informal sector has been targeted in pathways towards green 

growth in urban areas of the country to facilitate sustainability. The outcomes achieved for 

Bangladesh through this research, which can be applicable to other developing countries with similar 

contexts, provide a resolution to the socio-environmental costs of informal sector growth by 

encouraging decent work conditions, gradual formalization, institutional cooperation, technology 

adoption, and raising awareness. Thus, the outcome of this research will lead to strategic 

development in reducing the social, economic, and environmental costs associated with informal 

sector growth in Bangladesh and other developing countries.  

 

The extreme diversity of economic units in the informal sector and their marginal nature preclude 

them from being subject to the same policies as the formal sector. Consequently, direct institutional 

regulation techniques are inapplicable for informal activities until they are incorporated into the 

formal sector. Therefore, this research contributes to the strategy of implementing indirect 

environmental regulations along with suggestions for the gradual formalization of informal firms to 

achieve the green development agenda of the SDG. Building awareness, encouraging innovative and 

clean technology, enhancing social responsibility, and implementing information-based policies 

with rigors environmental stewardship campaigns aimed at creating green cities, along with tax and 

financial reform, easing bureaucratic procedures, and enacting labor rights and decent work 

conditions are suggested as effective strategies by this research to promote sustainability. Attention 

to these strategies can be helpful for informal enterprises in implementing corporate social 

responsibility and a circular economy that targets sustainable development in terms of social welfare, 

environmental health, and the quality of socio-economic growth. Awareness building contributes to 
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changing mindsets that influence other strategies, including waste management, resource utilization, 

decent work and workplace safety, and the implementation of green technology in informal 

businesses and production units. Awareness enables people to appreciate the value of innovation, 

adoption, and engagement with clean practices that are most conducive to the implementation of 

economic, social, and environmental aspects of work practices guided by SD. Through awareness 

building, people can move beyond the notion that greater green legislation or technology would 

increase costs and place additional burdens on them. Instead, it can help building social 

responsibility, which is a new business strategy towards sustainability. Therefore, by increasing 

awareness among entrepreneurs and stakeholders, informal businesses can be encouraged to take 

part in SD practices. Such practices include adopting clean technology, enhancing social 

responsibility (e.g. indirect food support programs), and implementing information-based policies 

that promote environmental stewardship (e.g., educational programs that advertise information about 

pollution and pollution control, and encourage adopting innovative technology). These strategies, 

combined with gradual formalization policies, indirect taxation policies, financial and/or 

technological support policies, subcontracting to formal businesses, and more engagement with 

formal firms, can create a conducive environment for informal businesses to thrive sustainability 

and contribute positivity to the economy.  

 

To be more precise, the findings of the studies undertaken in this research contribute to policies by 

suggesting a reduction in the size of the informal sector (in Study 3 and Study 4), improvement in 

employment condition and decent job creation (in Study 5), and supply of food, health, and 

nutritional support to informal workers (in Study 6). Encouraging the formalization of micro, small, 

and medium-sized enterprises this research also contributes to policies by suggesting ways for 
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institutional support to informal manufacturing enterprises, that can ensure an implementation of CP 

strategies in informal businesses (in Study 7 and Study 8).  Additionally, this research proposes 

raising awareness about firm-level environmental management to encourage technology adoption 

for pollution minimization (Study 9), which is another valuable policy recommendation. Successful 

implementation of any one or more of the above-mentioned strategies will contribute to minimizing 

the socio-economic and environmental costs and bring the informal firms onto the path of green 

development that contributes to SD, as long as they are not absorbed into the formal sector and 

comply with the formal arrangements for SD. The policy suggestions of this research align with the 

recommendation of the ILO, essential for achieving inclusive development and realizing decent 

work for all as reflected in the 2030 Agenda for Sustainable Development, notably Sustainable 

Development Goal (SDG) 8 in Target 8.3. The policy recommendations of the studies are also 

helpful in implementing SDG 1, SDG 5, SDG 9, and SDG 11 either directly or indirectly.  

 

8.2 Contributions of the thesis 
 

The main contribution of this research is to analyze and comprehend the informal sector, or its 

designated segment, in the context of SD and its components and to identify the challenges posed 

by this sector to the sustainable development of urban areas by employing short-run, long-run, or 

cross-sectional analysis. Besides this, the studies conducted in this research provide insights and 

recommendations for policies and interventions that can facilitate the transition towards a more 

sustainable and inclusive development model. All findings have been derived through inductive 

reasoning, which means that the analytical examinations are based on data rather than theoretical 

assumptions. The research employs advanced statistical and econometric techniques to extract the 

outcomes. Thus, this thesis makes contributions to the existing literature by providing evidence on 
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the challenges and prospect of the informal sector in the context of sustainable development. 

Employing national and global datasets, this thesis offers empirical evidence to complement policy 

measures aimed at addressing the burning issues involving the informal sector in developing and 

emerging countries. The evidence-based suggestions generated from this research will be helpful in 

realizing the concept of the green economy, which has gained significant importance in response to 

multiple crises such as climate change, economic instability, food insecurity, health pandemics, and 

social issues ahead of achieving the SDGs. This alternative paradigm offers the promise of growth 

while protecting the earth’s ecosystems and contributing to poverty alleviation opportunities. With 

a focus on the informal sector’s involvement in the crisis towards green development, this research 

identifies a path that proactively addresses ways to minimize constraints hindering the achievement 

of the goals. These findings will help to improve the understanding of the potential employment 

opportunities in the informal sector, considering the different and vulnerable economic perspectives 

of developing countries. As a result, this thesis could contribute to the design of appropriate 

strategies and the provision of a quality environment and decent work conditions in informal sector 

enterprises. This is significant since the informal sector is a vibrant and growing phenomenon in 

urban areas and is limiting economic development and the achievement of sustainable development.  

 

With an estimated 70% of the world’s population predicted to live in urban areas by 2050, the micro-

level studies of this research have significant potential to contribute to urban green development. 

This research will have direct benefits for developing nations, where urban growth is often correlated 

with the physical expansion of metropolises beyond formal administrative borders. Such urban 

growth is typically induced by the growth of the non-agricultural informal economy, and thus, the 

growth of the informal sector coincides with rapid urbanization. This provides opportunities for the 
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informal sector to be included in the inclusive economic growth of urban areas, leading to green 

growth. Exploring the potential and pathways to green growth through cleaner production and 

awareness, this research has immense potential to contribute to sustainability, particularly in urban 

sustainability, which ensures a balance between urban development and environmental protection 

along with social equity regarding aspects such as income, employment, and basic needs and 

services.  

 

This research also contributes to satisfying the call of international agencies that have emphasized 

the dynamic ability of cities to create new green jobs and economic opportunities to promote cities’ 

role in green development (Brown & McGranahan, 2016). Adopting the policy suggestions proposed 

in this research is expected to contribute to accessing green jobs and economic opportunities in urban 

Bangladesh, thereby promoting the role of cities in the green development of developing countries. 

Amidst the rising question of whether the inclusion of the informal economy in the green 

development process requires formalization through new or existing regulations, this research 

suggests that the green development agenda may engage constructively with the urban informal 

economy (see Brown & McGranahan, 2016), along with a concrete suggestion for its gradual 

formalization. Concentrating on the segments of the urban informal sector that are neither green nor 

environmentally just, this research aims to suggest strategies to transform their unsustainable and 

unjust behavior, making them safer, more inclusive, and ideally greener. By suggesting strategies to 

transform unsustainable practices, this research contributes to the creation of safer and more 

inclusive work environments while also aligning with the goals of green development. The policy 

suggestions put forwards by this research have the potential to foster green growth and the creation 

of new economic opportunities, particularly in urban areas, in a sustainable and inclusive manner.  
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Since working with informal enterprises poses a continuous challenge for educators, planners, 

policymakers, and environmentalists due to the internal dynamics of these firms (see Sasidharan & 

Raj, 2014), this research has contributed to capturing the contextual factors and dynamics of the 

informal economy and firms operating in this sector and analyzed them from an SD perspective. 

This research can be considered a collection of novel analyses of the informal sector on the pathway 

to achieving SD. One of the novel contributions of this research is the construction of a composite 

index of sustainability for developing countries and the revelation of the impact of the informal 

sector on it (Study 3). Another novel contribution is the generation of time series data on the 

informal sector of the studied country and its use in advanced empirical analysis to find a reasonable 

conclusion on the effect of informal sector activities on the economic growth of that country (Study 

4). Additionally, the social challenges of the informal sector, highlighted by the negative association 

between food insecurity and the physical and mental health status of informal workers, are a topic 

that has not been explored in existing literature (Study 5). By exposing this social crisis underlying 

informal enterprises and suggesting policies accordingly, this research contributes to overcoming 

the crisis that hinders the prospects for socioeconomic sustainability. In COVID-19 pandemic 

circumstances, the outcome of this study has immense potential to contribute to an immediate 

response in socio-economic recovery, which cannot separate health from economic issues.  

 

The most significant contribution of this research is its scientific investigation of the level of 

pollution in the surrounding areas of informal enterprises and the construction of pollution load 

indexes (PLIs) for metallic contamination in environmental compartments. The use of these indexes 

in analyzing the cleaner production (CP) prospects of small manufacturing firms through eco-

efficiency assessment is another novel contribution of this research that has explored the possibility 
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of green growth in urban Bangladesh (Study 7). The pathways suggested by this study will 

contribute to the practice of CP, which is one of the best types of corporate culture enabling 

enterprises to improve their existing capabilities through resource optimization and exploration of 

new opportunities with institutional feedback. Providing evidence in favor of CP as an affecting 

strategy for informal manufacturing enterprises and promoting environmental awareness as a 

programme of implementing green management (see Cao et al., 2022), this research contributes to 

policy measures for green growth. Providing evidence-based suggestions for cultural change and 

behavioral aspects of unregulated informal enterprises as a desired sustainability practice is an 

important contribution of this research that policymakers can work on (Study 9). Implementation of 

these policies is expected to bring about a change in management, putting forwards two recent thrusts 

of sustainable development: social business and the circular economy. Through behavioral and 

cultural change, awareness-building can implement corporate social responsibility (CSR) in 

informal businesses and convert them into social businesses, which will put a duty on themselves to 

adopt desired policies beneficial for society and to act reasonably in handling the shifting dynamic 

between business and society. Such cultural and behavioral change in informal sector activities can 

bring sustainability closer to reach.  This will also aid in implementing a circular economy in 

developing countries involving the informal sector  since the material recycling facility in the official 

treatment system is mostly absent or malfunctioning in these countries (see Tong et al., 2021). The 

role of the informal sector in this regard has already been highlighted in developing countries, and 

raising awareness can help move this forward by bringing a behavioral change to the production and 

waste disposal practices in informal firms that mostly rely on secondary materials from the waste 

collection process or post-consumer waste.  
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 Given that, different segments of the informal sector have different impacts on the economy, 

society, and environment, the compartmentalized analysis presented in this research will aid urban, 

economic and environmental policymakers, as well as civil society practitioners, in making informed 

decisions and developing resilience concerning informal sector activities. This research has provided 

important feedback by offering topic-wise policy suggestions based on the segment-wise studies 

presented in this thesis. The findings of the macro and micro-level studies on the informal sector and 

its enterprises provide important evidence-based policy suggestions for Bangladesh and other 

developing countries facing similar challenges. These suggestions are expected to contribute towards 

addressing issues associated with the informal sector (SDG 8) and sustainable cities (SDG11). The 

suggestions  also expects to contribute to address a number of other SDGs relevant to social justice 

issues including free from Poverty (SDG1), reducing gender inequality (SDG5), promoting inclusive 

and sustainable industrialization (small-scale industries) (SDG 9). Moreover, as the informal sector 

is one of the most severely affected sectors due to the global pandemic and lockdown restrictions, 

this research is expected to add a significant contribution to the growing body of literature on post- 

pandemic economic restoration in the relevant areas of structural change. 

 

8.3 Limitations and further research directions 
 

This research has experienced limitations in terms of data availability at both local and international 

levels, as it is conducted on an officially unobserved and unrecognized sector. This research faces 

acute difficulties in the accessing and obtaining data at the country level due to the reason of its 

unobserved nature and consequently a lack of locally compiled data sets in a systematic manner. The 

COVID-19 pandemic situation has also added constraints, as primary data collection was required. 
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Furthermore, the lack of sufficient funding has restricted this research. Therefore, future studies 

should focus on generating more extensive datasets to address new dimensions of the informal sector 

and employing more updated econometric tools. Extensive dataset will facilitate further research to 

develop indices that evaluate an individual’s awareness level more intensely, which can provide 

better policy support. 

 

One of the main causes of the low level of productivity in the informal economy is the workforce 

with a low level of education and training. The gender dimension is also an important point of 

interest in the informal sector that this research fails to capture due to data limitations. Thus, human 

capital and its various dimensions, which are among the major causes of the productivity gap, 

deserve further study. Future research could also explore the desired form of linkage between the 

informal sector and the formal sector. Subcontracting, which is the globalized form of the informal 

sector activities, could be further examined to provide better policy suggestions. It deserves attention 

as it is sometimes viewed as growth strategy for small and marginal firms (see Sahu, 2010) by 

ensuring market for their products and offering benefits including technological upgrading and 

training for employees (Ranis and Stewart 1999), and sometimes is blamed for catalyzing the growth 

of informal firms. 

 

This study doesn’t capture the informal service sector considering it relatively clean. However, 

future research should include this sector given its magnitude and economic participation. 

Additionally, the development of advanced empirical methods in behavioral economics would be 

another area for future improvement, which can help better anticipate the behavioral aspects of 
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informal sector enterprises and identify the barriers to changing behavior in ways that benefit 

sustainability. 
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APPENDIX A 

 

Measurement of the Informal sector in Bangladesh: A Currency Demand 

Approach 

For an empirical investigation of the informal sector at the country level, this study focuses on 

Bangladesh as a representative of developing countries. Bangladesh is one of the NEXT-11 countries 

of the world and is currently on track to graduate from the UN’s category of lower-income to middle-

income country list in 2026 (WB, 2021). It possesses the highest share of employment in the informal 

sector comparing to other South Asian countries where informal employments are also dominating 

in their employment statistics (Chaudhuri & Mukhopadhyay, 2010; ILO, 2013). The informal sector 

in Bangladesh combines both opportunities and challenges by its wide range of coverage in terms 

of the production of goods and services and percentage share of the total workforce (more than 80 

percent) on the one hand and by the incidence of low productivity, economic inefficiency and 

inequality on the other hand (Raihan, 2010). Consequently, the evaluation of the trend of the 

informal sector as contributor to the final gross domestic product (GDP) is crucial for understanding 

the internal dynamics of economic development (Tanaka & Keola, 2017).  

  

To explore the trend of the informal sector, the important first step is to measure the size of the 

informal sector which is inherently difficult (Tanaka & Keola, 2017). Among a few comprehensive 

studies to take account of the informal economy in Bangladesh, most have applied monetary 

approach.  Among the three monetary approaches, namely, the simple currency ratio method, the 

transaction method, and the currency demand method, this study will apply Cogan’s (1958) idea of 

currency demand for empirical analysis that was later developed and popularized by Tanzi (1983) ( 

Duygun Fethi et al., 2006a). In an earlier work on Bangladesh the currency demand approach (CDA) 
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was applied for measuring the size of the underground economy by Haque, (2013) for the period 

1973-2008. The present research has also applied CDA for measuring the size of the informal 

economy. The details of the theoretical perceptions of the models and their application are presented 

below. 

 Currency Demand Approach: data and method 

For the first time Phillip Cogan (1958) correlated the ratio of currency to broad money that was later 

developed by Tanzi (1983) with an econometric approach and empirical investigation.  Demand for 

currency can be augmented by the expansion of informal economy and therefore, it is estimated 

using econometric tools intending to have an idea of informal transaction in the economy (Schneider 

& Enste, 2000). However, this technique has applied mostly for the economies that belong to the 

high income groups (See Alm & Embaye, 2013). Since the contributing factors of informal economy 

of a developing country seem to be different from that of a developed country (Goel & Nelson 2016), 

this study has followed the basic idea of Tanzi ( 1983), Schneider & Enste (2000), Schneider et al., 

(2010) and others with a little modification in its application based on the context and data 

availability. The time series properties of the model are addressed by finding a long run co-

integrating relationship and applying co-integrated regression model. Following Tanzi (1983), 

Duygun Fethi et al, (2006a), Haque (2013), Minhaj-ud-din et al. (2017) the empirical model of 

currency demand approach (CDA) is specified as follows: 

𝐶𝑀2𝑡 = 𝛼0+𝛼1𝑇𝐵𝑡 + 𝛼2𝐹𝐷𝑡 + 𝛼3𝐼𝑁𝑇𝑅𝑡 + 𝛼4𝐼𝑁𝐹𝑅𝑡 + 𝜀𝑡…………………………………………(1) 
 

 Where, CM2 is the real currency in circulation to 𝑀1money supply ratio, TB is the amount of total 

(direct) tax collection, expressed as a percentage of GDP, FD is the proxy for financial development, 

which is the ratio of total money demand and time liabilities to Nominal GDP, INTR stands for the 

real interest rate, which is the inflation adjusted lending interest rate and measured by GDP deflator, 
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INFR is the growth rate of consumer price index and 𝜀𝑡 is the white noise error term. Data against 

the variables are used in their level forms following Minhaj-ud-Din et al. (2017). The expected signs 

for the coefficients of the variables TB, FD, INTR and INFR are positive, negative, negative and 

positive, respectively. Following Arby et al. (2010) this study has resolved the disaggregation 

problem by splitting the result into illegal and legal money and has estimated the informal economy 

to find the trend based on the assumption applied by Haque (2013) that velocity of illegal money is 

equal to the velocity of legal money. 

 

For empirical estimation of the model annual data covering the period 1982 to 2018 has been 

collected for Bangladesh economy. Variables are selected in accordance with the models estimated 

in this study grounded on earlier literatures. Data on nominal GDP were collected from yearly 

publications of Bangladesh Economic Review (1982-2019) and WDI (2020) data source.  Money 

supply and tax collection data were collected from the publications of Bangladesh economic survey 

and Bangladesh economic review, data for real interest rate and inflation rate from the WDI 

(2020).  To avoid the spurious result in empirical analysis, the time series properties of the data were 

checked by employing Augmented Dickey Fuller (ADF) (Dickey & Fuller, 1979) and Phillips Perron 

(PP) (Phillips & Perron, 1988) unit root tests. All the variables were found to be stationary at their 

first difference in both intercept and trend model. The results for the unit root test is presented in 

Table 1. 

Table-1: The results of unit-root test 

Variables Models ADF PP 

Level 1st Difference Level 1st Difference 

CM2 Intercept -3.48*** -5.00*** -3.47*** -4.97*** 

Trend and Intercept -3.14 -5.27*** -3.17 -5.28*** 

TB Intercept 0.83 -8.58*** 0.32 -8.70*** 

Trend and Intercept  2.78 -5.85***  -2.78 -8.90*** 

FD Intercept  -0.27 -4.29*** -0.29 -4.26*** 
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Trend and Intercept 2.28 -4.23*** -1.55 -4.16*** 

INTR Intercept -3.87*** -8.71*** -3.84*** -12.63*** 

Trend and Intercept -3.63** -8.65*** -3.71** -17.71*** 

INFR Intercept -2.08 -8.17*** -3.66*** -15.95*** 

Trend and Intercept -1.96 -8.11*** -3.72** -17.06*** 

Note: *** indicates significance at 1% level. 

 

After confirming the order of integration, the long-run relationship among the variables was 

investigated by applying the conventional Johansen co-integration (Johansen 1988, 1991) test using 

the ‘trace’ and ‘maximum Eigen value’ statistics. Both the test statistics ‘Trace’ and ‘maximum 

Eigen value’ indicate a rejection of the null hypothesis of no co-integration vector against the 

alternative hypothesis of at least one co-integration and it is rejected at a 5 percent level of 

significance. Therefore, the Johansen co-integration test result confirms a long-run relationship 

among the variables. The test result is presented in Table 2. 

Table-2: The results of Johansen Co-integration test  

Unrestricted Co-integration Rank Test (Trace) 

Trend assumption: Linear deterministic trend 

 

Hypothesized 

No. of CE(s) 
 

Eigenvalue  

Trace 

Statistic 
 

 

0.05 

Critical Value 
 

Prob.** 

None* 0.594 81.541 69.818 0.004 

At most one* 0.510 49.991 47.856 0.031 

At most 2 0.439 25.022 29.797 0.161 

 

The results of Currency Demand Approach (CDA) 

To estimate the co-integrating relationship directly by traditional OLS, it needs to be modified with 

corrections that are capable of taking into account of endogeneity and autocorrelation problem. A 

Fully modified (FM) ordinary least square (FMOLS) estimator is used to determine and 

accommodate the importance of these effects in empirical investigations. It is opined that the FM 

estimator performs comparatively well comparing to other methods while estimating the co-

integrating relationship (Phillips, 1993; Hansen & Phillips, 1990). Therefore the fully modified 

ordinary least square (FMOLS) regression which was designed by Phillips & Hansen (1990) is 
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applied in this study to get optimal estimates of co-integrating regression and the result is presented 

in Table 3. The result has shown that financial development and real interest rate are highly 

statistically significant and tax burden is weakly significant with expected signs.   Theoretically, 

development of the financial sector should reduce the currency in circulation since people prefer to 

transact through banks and other financial institutions rather than keeping money in their possession 

that forgoes the interest rate. The negative and significant coefficient of financial sector development 

and real interest rate supports the fact. The model satisfies the relevant diagnostic tests that are 

presented in Table 3.  

 

Table-3: The results of   Fully Modified OLS (FMOLS) 

 
Dependent Variable: CM2 

Method: Fully Modified Least Squares (FMOLS) 

Variable Coefficient t-statistic 

TB 0.005* 1.84 

FD -0.001*** -4.08 

INTR -0.001*** -2.86 

INFR 0.001 1.56 

C 0.152 11.9 

Diagnostics: 

R-squared 0.625          Mean dependent var 0.136 

Adjusted R-squared 0.577            S.D. dependent var 0.016 

Jarque-Bera Probability 0.101 

F-statistic                19.081*** 

Chi-square              76.326*** 

                    Note: *** indicates significance at 1% level, * indicates significance at 5% level 

 

Using the coefficients, the currency broad money ratio with tax (𝐶𝑀2𝑇𝐵
 ) and without tax burden 

(𝐶𝑀2𝑊𝑇𝐵
) are estimated to have an idea of excess proportion of currency that may be used for 

operating economic activities in informal sector aiming to escape the tax net of the regulatory 

authority. This makes it justified to mention that the illegal money reflects the magnitude of tax 
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evasion. Taking insight from Minhaj-ud-Din et al. (2017), Ashok et al. (2017), Haque (2013) the 

study has used the following model to get the illegal money supply in informal economy. 

  Illegal Money (𝐼𝑀) = [(𝐶𝑀2𝑇𝐵
− 𝐶𝑀2𝑊𝑇𝐵

)] × 𝑀2…………………………………….(5) 

Following Tanzi (1983) the legal money is calculated by subtracting the illegal money from the total 

money supply which is the sum of currency and demand deposit (M1). 

Legal Money (𝐿𝑀) = 𝑀1 − 𝐼𝑀…………………………………………………………..(6) 

Following Haque (2013) and Tanzi (1983) this study assumes that the income velocity of illegal 

money is same as that for the legal money in Bangladesh. The income velocity of money is estimated 

by using the following equation,  

𝐼𝑉 = 𝑁𝐺𝐷𝑃/𝐿𝑀  ……………………………………………………………………… (7)         

The estimate of the underground economy has been obtained by multiplying the illegal money with 

income velocity. 

Informal economy= 𝐼𝑀 × 𝐼𝑉…………………………………………………………… (8) 

The estimate is expressed as a percentage of total GDP and the result is presented in table 5. The 

graphical presentation of the estimated size of the informal economy in Figure-1 reveals that is 

increasing over the years in Bangladesh. 

   

Fig-1: The trend of informal sector (as percentage of GDP) in Bangladesh estimated by Currency Demand Approach. 
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Table-6: The size of informal sector as a percentage of GDP in Bangladesh 
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APPENDIX B 
 

Firm Serial No:                   Date: 

No of participants: 

       Worker    

         

  

 

 Questionnaire Survey on  

Socio-economic and Environmental issues of informal firms  
                                     (Section 1: Socio-economic information)   

 

A. Work condition and socio-economic life of workers:  

Age:…………….. Gender: ………… Marital status:…………… Family size:……………….. 

Work place condition (infrastructure and facilities) 

 Work place condition (infrastructure)  

1. 1 (a) 

 

    (b) What is the main building material? (The surveyor should make observation and confirm it   

         with the interviewee  - tick only one)    
            (   ) Brick =1               (   ) Other  =0 

              (specify)…………………  

  

     (c) Type of roof:  (  ) concrete=1       (  ) other=0 

     (d) Type of floor:  ( ) concrete =1       (  ) other=0  

     (e) How many rooms are there in the factory?  (  ) more than 5=1         (  ) Less than 5=0 

 Work place condition (facilities)  

2.1 Where do you get drinking water at your work place?    

          i.   (  ) own municipality supply                 ii. (  ) Own tube-well          
         iii.  (  ) Share with other firm                       iv. (  )  Share tube-well with other firm  

          v. (  ) Nearby water body            

           

  2.2  What type of toilet facility do you have at your work place?    

        i. (   ) Interior water supply (WS) with toilet flush tank               ii. (    ) Exterior WS with toilet      

           flush tank        iii. (   ) Interior toilet without flush tank            iv. (    ) Exterior toilet without             

           flush tank         v.     (  )  Other…….                                 

2.3 Do you have any owner organized accommodation?  (  ) Yes=1      ( ) No=0 

       If ‘Yes’, what type of accommodation………………………….. 

Type of land /building occupied 

by the firm 

a. Owned by the firm =1     (  ) 

b. Leased/rented by firm =0     (  ) 
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2.4 What type of fuel is mainly used for production? (Tick one)  

       (   ) Electricity =1        (   ) Other =0, Please mention …………………… 

2.5 Do you get electricity supply for 24 hours?      (  ) Yes=1      ( ) No=0 

 Education and Skill 

3.1 Education level of the respondent:  

       i. (  ) Technical/Vocational                       ii (  )   Higher secondary           

       iii. (  )  secondary        
       iv..    (  ) Primary                      v. (  ) others                 vi. (  ) No education                    

             

3.2 (a) Why do you do this work? 

      i.  (  ) skill                                   ii. (  ) knowledge               iii. (  ) kinship with owner          

     iv. (  ) unemployment                   v. (  ) other…………   

     (b) For skilled worker) How long did you take to be skilled?……………………….. 
 

3.3 Did you do the same work before?                           (  ) Yes=1                    (  ) No=0 

      If ‘Yes”, for how many years?.................................................................Years/month 

3.4     How long have you been working in this firm?    i. (  ) more than 1 year          ii. one year     

    iii. more than 6 months                   iv. Less than 6 months                 v. Less than 3 months       

3.5 How many hours do you work per day?       ( )  8 hours =1               (  ) more than 8 hours=0 

 Income 

4.1. (a) What is your average weekly  income ?      BDT………………………..  

    (b) Are you happy with your salary?          (  ) Yes=1 ………………   (  ) No=0……………… 

      If No, why…………………. 

4.2. Do you have any other income sources/wealth?     (  ) Yes=1                          ( ) No=0 

     If Yes mention………………………. 

4.3. What is your average weekly expenditure?          BDT………………………..   

4.4 Can you save any money from your salary?              (  ) Yes=1                   (  ) No=0 

4.5 Do you have loans?                                                     (  ) Yes=1               (  ) No=0                 

4.6 Do you have any work contract with the employer?   (  ) Yes =1               (  ) No=0 

Food and Nutritional status 

  5.  Do you usually eat a diet in a day that has at least vegetables, pulses, protein and carbohydrate?                                        
           (  ) Yes=1 (2100 kcl, aprox)                 (  ) No=0 (<2100 kcl) 
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Food Security Assessment 
 

Order Questions Answers 

Yes No 

6.1 During the last 12 months, was there a time when, because of lack of money or 
other resources, you were worried you would not have enough food to eat? 

  

6.2 During the last 12 months, was there a time when, because of lack of money or 

other resources, you could not eat healthy and nutritious food? (For example: 

meat, fish, fruits, or vegetables) 

  

6.3 During the last 12 months, was there a time when, because of lack of money or 

other resources, you had to eat only a few kinds of foods? 

  

6.4 During the last 12 months, was there a time when, because of lack of money or 

other resources, you had to reduce the number of meals per day because you did 
not have enough food? (For example, skip breakfast, lunch, or dinner?) 

  

6.5 During the last 12 months, was there a time when, because of lack of money or 

other resources, you had to eat less than you thought you should eat?  

  

6.6 During the last 12 months, was there a time when, because of lack of money or 
other resources, your food ran out in your household? 

  

6.7 During the last 12 months, was there a time when, because of lack of money or 

other resources, you went to sleep hungry because there was not enough food? 

  

6.8 During the last 12 months, was there a time when, because of lack of money or 
other resources, you went without eating for a whole day?  

  

 

 

Perception about work 

1. Will you like to continue the same work?                        (  ) Yes=1                (  ) No=0 

      Please mention reason in favour of your answer…………………………… 

2. Do you want your son to do the same work?                   (  ) Yes =1              (  ) No=0 

      Please mention reason in favour of your answer…………………………… 

 

(Section 2: Health)   

1. Health Status 

1.1 In general, would you say your health is: 

           (i) Excellent  (ii) Very Good  (iii) Good  (iv) Fair  (v) Poor 

The following questions are about your activities you might do during a typical day. Does your health 

now limit you in these activities? If so, how much? 

1.2 Moderate activities, such as moving a table, pushing a vacuum cleaner, bowling, or playing 

           (i) Yes, limited a lot   (ii) Yes, limited a little   (iii) No, not limited at all 

1.3 Climbing several flights of stairs 

           (i) Yes, limited a lot   (ii) Yes, limited a little   (iii) No, not limited at all 

During the past 4 weeks, how much of the time have you had any of the following problems with your 

work or other regular daily activities as a result of your physical health?  

1.4 Accomplished less than you would like 
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(i) All of the time (ii) Most of the time (iii) Some of the time (iv) A little of the time (v) None of the time 

1.5 Were limited in the kind of work or other activities 

(i) All of the time (ii) Most of the time (iii) Some of the time (iv) A little of the time (v) None of the time 

During the past 4 weeks, how much of the time have you had any of the following problems with your 

work or other regular daily activities as a result of any emotional problems (such as depressed or 

anxious)? 

1.6 Accomplished less than you would like 

(i) All of the time (ii) Most of the time (iii) Some of the time (iv) A little of the time (v) None of the time 

1.7 Did work or activities less carefully than usual 

(i) All of the time (ii) Most of the time (iii) Some of the time (iv) A little of the time (v) None of the time 

1.8 During the past 4 weeks, how much did pain interfere with your normal work (including both 

work outside the home and housework)?  

(i) Not at all (ii) A little bit (iii) Moderately (iv) Quite a bit (v) Extremely 

These questions are about how you feel and how things have been with you during the past 4 weeks. For 

each question, please give the one answer that comes to the way you have been feeling. How much of 

the time during the past 4 weeks… 

1.9 Have you felt calm and peaceful 

(i) All of the time (ii) Most of the time (iii) Some of the time (iv) A little of the time (v) None of the time 

1.10 Did you have a lot of energy 

(i) All of the time (ii) Most of the time (iii) Some of the time (iv) A little of the time (v) None of the time 

1.11 Have you felt downhearted and depressed 

(i) All of the time (ii) Most of the time (iii) Some of the time (iv) A little of the time (v) None of the time 

1.12 During the past 4 weeks, how much of the time has your physical health or emotional problems 

interfered with your social activities (like visiting friends, relatives, etc.) 

(i) All of the time (ii) Most of the time (iii) Some of the time (iv) A little of the time (v) None of the time 

  

2. How do you feel at your workplace?             ( ) happy       ( ) moderately happy   (  ) not happy 

3.  Did you face a health problem which required treatment within the last 12 months?   

      (  ) Yes=1 (please explain)………………………………………………………(  ) No =0 

4.1 Do you have any accident while working?                           (  ) Yes=1                  (  ) No=0 

      If ‘Yes’, how much severe was it? Were you satisfied with the immediate management by   

      the firm  owner:…………… 

    i.( ) highly satisfied                   ii. (  ) moderately satisfied            iii. (  ) somewhat satisfied      

    iv. (  ) Not satisfied                    v. (  ) don’t know 
 

4.2 Do you face any health problem while working at your industry?   ( ) Yes=1         ( ) No=0 

     If ‘Yes’ mention what problem you face?  …………………………………………..    

4.3 Do you take health safety measure while working?                        (  ) Yes=1       (  ) No=0 

4.4 Do you have any health security insurance from the firm?              (  ) Yes=1       (  ) No=0 
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4.5 Is your treatment cost borne by your owner?                                    (  ) Yes=1   ( ) No=0 

    If ‘Yes’ mention…………full or partial  

Q5: Do you get sick/injury leave?                                             (  ) Yes=1      (  ) No=0 

       If ‘Yes’, please mention,                                      (  ) with payment =1              (  ) without payment=0 

Q6: Overall health condition of workers: 

Do you have any of the following permanent/chronic disease/health problem? (Answer can be multiple)   

(i) Hypertension         (ii) heart disease (including coronary heart disease and other heart condition)        

(iii) stroke                  (iv) hyperlipidemia                  (v) liver disease           (vi) diabetes mellitus and other 
endocrine disease       (vii) respiratory disease           (vii) urinary and reproductive disease                        

(ix) musculoskeletal disease                                       (x) gastrointestinal disease                                      

 (xi) dermal diseases                                                    (xii) dental caries or other dental diseases 

 

7.1. Were you COVID positive?                                     (  ) Yes=1                             (  ) No=0    

    If ‘Yes’ How many days you suffered …………days.  

7.2 Did you receive any payment/Financial aid/food assistance during COVID?   (  ) Yes=1   ( ) No=0 

    If ‘Yes’ mention…………full or partial  

If there is anything you would like to tell us about your life in this work, please mention that. We            

 are very interested to know that____________________________________________________ 

______________________________________________________________________________ 

The undersigned certifies he/she/it has exercised with due diligence, made all appropriate inquiries in 

completing this questionnaire and that the foregoing information is true and correct to the best of his/her/its 
knowledge. The undersigned acknowledges that this questionnaire is for research purpose of a Ph.D. student 

only. 

Interviewer comment (if any): 

                                                                                                   Signature…………………………. 

                                                                                                   Name:…………………………….. 

 

         

 

      ------------------------------Thank You for the time------------------------------------  
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Firm Serial No:                   Date: 

No of participants: 

    Entrepreneur  

 

  

 

 Questionnaire Survey on  

Socio-economic and Environmental issues of informal firms  

 
 Name of the respondent:……………………………………………………………Age:……… 
Gender: i. (    ) Male          ii. (   ) Female          Marital status: i. (  ) Married     ii. (  ) single 

      

  (Section 1: Business Information) 

1. Do you have trade license?                                                ( )  Yes=1       (  )   No=0 

    If Yes, Please show the trade license? ……………………… 

2.  What does your industry produce?   

           i. (  ) Leather and leather items       ii. ( ) Plastic & Small machinery          iii. ( ) Dyeing &Clothing 

3. Is your industry located in an industrial area?                     (  )   Yes=1      (   )   No=0 

     
     Name of the area:……………………………………………………. 

 

Information about output  
 

4. (a) What is the volume of product (annually) before COVID…………………………unit. 

 

    (b) What is the market price of your product (on average) before COVID? ……………BDT.(per unit) 
 

    (c ) What is the average volume of production  in COVID years? ……………….unit 

    (d) What is the market price of your product (on average) in COVID years? ……………BDT.(per unit) 

    (e) What was the status of sale of your products before COVID years?......................BDT. 

 
    (f) What was the status of sale of your products in COVID years?..........................BDT 

         i. (  )  increased  …..      ii. (  ) remain same………            iii. (  ) decreased……..  

 

Information about input  

 
5.  (a) How many labors were working here before COVID? 

           Full time……………… Part time……… 

    (b) How many labors are working here in COVID? 
           Full time……………… Part time……… 

    

    (c) How much did you pay for workers (monthly per labor)? ................................BDT. 
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    (d) Did you reduce wage of the workers working in the firm?      ( )Yes=1……   ( ) No=0………….. 

      If Yes, Please mention the percentage…………… 

    (e)Are you aware of the income poverty level of your workers?  
         i. (  )  Fully        ii. (  ) satisfactorily    iii. (  )  Moderately        iv. (  ) Fairly          v. (  ) Not at all 

    (f) Are you aware of the occupational safety and health act?          i. (  )  Fully           ii.(  ) satisfactorily          

         iii. (  ) Moderately        iv. (  ) Fairly          v. (  ) Not at all 

 

   6. (a) What are the main materials used for production? (annually/monthly) 
            i. ………… ……...     Q….. ………… ii.…………….Q………….          

            iii. …………………Q………. iv.…………………… Q.…….. ..   v.…………………Q……... 

       (b) Have the quantity of this establishment’s main input/materials increased, remained the same, or   
            decreased in  COVID year? 

           i. (    )  increased        ii. (  ) remain same                       iii. (  ) decreased  

   please mention the name of material and percentage change ………… 

      (c) How much you have to pay to buy each material for production (annually/monthly) before    

            COVID? (annually/monthly) 

           i. Tk………………...ii.Tk…… 
          iii.Tk………………..iv.Tk…………………….v. Tk………………. 

 

     (d) Have prices of this establishment’s main materials increased, remained the same, or decreased in   
           COVID year? 

           i. (    )  increased        ii. (  ) remain same                         iii. (  ) decreased  

    Please mention the name of material and percentage change………… 

 

Other information related to production 

1. (a) How much were the yearly net profit from your firm (approx.) before COVID? …………BDT 

   (b) At what percentage the profit reduced in COVID years? ……………………………. 

2. Do you subcontract from other big (formal) industries?     (  ) Yes=1 … (  ) No=0…….. 

     (a) If ‘Yes’ what is the nature of the contractual arrangement?   

          i. (  ) material support      ii. (  ) production supply         iii. (  ) financial support            

        iv. (  ) technology support                   v. (  ) Market provision arrangements 

     (b)  If ‘No’ what are the reasons for not engaging in sub-contracting arrangement? 

           i. (  )  No need/not required      ii. (  ) lack of reliability of supply    iii. (  ) difficult to ensure quality   

            iv. (  )  unable to enforce contracts                       v. (  ) late payments   

3. Where do you sell your product?   i. (  ) Local                ii. (  ) International/ supply to exporter 

4.      (a) Do you use any machinery?                                             ( )Yes=1……      ( ) No=0………….. 

         If Yes, What type of technology/machinery is used in your industry? 
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      i. (  ) self-made          ii. Locally made        iii. (  )   second hand     iv. (  ) imported   v. (  ) other 

  5. How do you get information about marketing/ product / new technology? 
 

        i. (  ) Other firm    ii. (  ) Equipment/ machinery supplier   iii. (  )  Consultations with other business/   

           industry association   vi. (  )  Govt. institutions                v. (  ) Newspaper or other bulletins 

        a. Most important source __________        b. Second most important source _________  

        c. Third most important source __________ 

  6. Do you have any loan for your business? [Please mention due to COVID/since before COVID]                      

       (  )   Yes=1               (  ) No=0 

      If ‘Yes’ mention the source          (i) friend and family members   (ii) non-government organization   

      (iii) Govt.  organization  (iv) Commercial Bank    (v) Other 

 

                                          ………………… End of Part 1…………... 

 

(Section 2: Environmental pollution and Awareness)  

1. Knowledge/General perception on environment and pollution:  

 1.1 Can you tell Carbon dioxide, Nitrus Oxide, Methane, Water vapor are the examples of what? 

      i. component of soil     ii. green house gas   iii. Major atmospheric component. 

      [For interviewer ONLY: knowledge about environment and its components? (  ) Yes=1    (  ) No=0] 

 1.2 Choose one which is not harmful:   i. black smoke      ii. filtered air           iii. Dark flowing water 

 

      [For interviewer ONLY: Idea about pollution created by the manufacturing  
        enterprises?     (  ) Yes=1      (  ) No=0] 

 

 1.3 Choose one about how the water get polluted?: i. if we filter water  ii. if we preserve water      iii. If   

      we drain chemical waste to water bodies. 
       [For interviewer ONLY: knowledge about water pollution          (  ) Yes=1     (  ) No=0] 

 

 1.4 Choose one about how sound pollution can be created:    i. if we read loudly   
       ii. if we create loud sound                        iii. If we talk normally with each other 

     [For interviewer ONLY: Knowledge about sound pollution.     (  )Yes=1        (  ) No=0] 

 
 1.5 Choose one about our contribute to air pollution:  i. when we eat      ii. when we talk        iii. When         

       industries emit smoke  

     [For interviewer ONLY: Knowledge about air pollution.    (  )Yes=1          (  ) No=0] 

 
        If ‘Yes’ mention how it can be prevented………………………………………………….       

 

4. Motivation about pollution: 

       Please state your concern with the environmental problems as mentioned below:                          
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 Extremely 
concerned[5]     

Concerned 
      [4]   

Neutral 
    [3] 

Unconcerned  
      [2]  

Extremely 
unconcerned[1] 

Overall pollution  

 

     

Air pollution 
 

     

Water pollution 

 

     

Soil quality degradation 
 

     

Noise pollution 

 

     

  

 

  5. Knowledge on emissions at firm level   
  5.1   Do you think this industry is polluting the environment?             (  ) Yes=1      (  ) No=0 

          If ‘Yes’, what are you polluting?.........................................................................   

   

   5.2  Where do you dump waste? Choose one:                i. in public waste bin      ii. in dumping land 
        iii. around public waste bin or dumping land     iv. elsewhere, sometimes in bin   v. elsewhere,   

         sometimes in dumping land                              vi. elsewhere at convenience 

     [For interviewer ONLY:   How far does this enterprise follow the solid waste dumping procedure?   
        i. ( )    strictly      [5]     ii.  (  )  moderately [4]    iii. (  ) fairly    [3]     iv. Occasionally   [2]     

        v. ( ) seasonally  [1]       

           --------------------------------------- 

            (  ) not at all  [0]] 
                                           

   5.3 Where do you discharge waste water from your factory?  

       i. (    ) Common sewerage system    [5]    ii. (    ) Septic tank disposed regularly by municipality [4] 
       iii. (    ) Discharged directly to a river / land [3]   iv. (    ) Other (please specify)……………..[2] 

        v. (    ) I do not know     [1]  

 
   5.4 How are the solid wastes disposed of? 

            i. (  ) From where municipality collects regularly   [5]            ii. (  ) Disposed to a predefined      

               landfill    [4]            iii. ( ) Disposed irregularly   [3]            iv. (  ) Disposed to the river/lake  [2]       

            v. ( ) Other [1] 
 

    5.5  Choose from below: you can choose more than one. 

          i. Toxic substances control act   ii. Clean water act     iii. Clean air act   iv. Solid waste dumping act                 
         v. Noise pollution control act    vi. None of the above  

     [For interviewer ONLY:   To what extent does this firm abide by the environmental regulations?       

                   i. ( )    strictly      [5]     ii.  (  )  moderately [4]    iii. (  ) fairly    [3]     iv. Occasionally   [2]     
                   v. ( ) seasonally   [1]       

               --------------------------------------------- 

                    (  ) not at all     [0]] 

 

6. Skill or experience in pollution control 

  5.1 How frequently you buy and install environment friendly technology? 

       i. (  ) Very likely   [5]                  ii. (  ) Likely        [4]             iii. (  ) Neutral         [3]    
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       iv. ( ) Unlikely   [2]                      v. (  ) Very Unlikely   [1] 

  6.2  How often do you recycle the solid waste/waste water from your industry? 

        i. (  ) Always                         [5]  ii. (  ) Most of the time    [4]                  iii. (  ) Sometimes     [3]                 
        iv. (  ) Once in a while          [2]   v. (  ) Very rarely           [1]                    

               -------------------------------------------------- 

              (  ) Never             [0] 
 

   6.3 To what extent does the firm abide by environmental regulations in production technology?  

                     i. ( )    strictly      [5]     ii.  (  )  moderately [4]    iii. (  ) fairly    [3]     iv. Occasionally   [2]     

                     v. ( ) seasonally  [1]    
                     -----------------------------------------------   

                         (  ) no idea  [0] 

  
    6.4  Does this firm install any emission reducing equipment?   (   )    Yes=1        (  )   No=0  

           If ‘Yes’,     

           From where did the enterprise collects the emission reduction equipment? 
           i. (  ) used own technology         ii. (  ) bought from local market            iii. (  )  donated by  

              government or other source      iv. (  ) managed from other firms           v. (  ) imported   

              the technology. 

     6.5 What is the education level of workers about pollution control?  
           i. (   )    satisfactory=1          ii.  (  )  Not satisfactory=0 

 

  7. General perception/knowledge on environmental pollution control  
   7.1 Environmental laws: Have you heard about the EIA Guideline for industry/ Environmental Pollution                       

         Control Ordinance, 1977?                         (  ) Yes=1      (  ) No=0 

       [For interviewer ONLY:                             

         

   7.2  Importance of clean environment:            (   ) Yes=1     (  ) No=0 

         Choose one: i. Pollution free environment                   healthy life 

                             ii. Pollution free environment  loss of income 

   7.3 Perception about garbage dumping procedure:                     (  ) Yes=1       (  ) No=0 

        Choose one: i. We should through waste elsewhere   ii. we should dump waster in municipal bins 
 

   7.4 Perception about the problems related to sound pollution:       (  ) Yes=1       (  ) No=0 

       Choose one:  i. Loud sound        more production        ii. minimum sound          healthy environment 
   7.5 Perception about the problems related to air pollution:    (  )Yes=1       (  ) No=0 

       Choose one: i. polluted air brings more diseases            ii. polluted air brings more money 

                                                                    

  8. Pollution prevention at firm level      

   8.1 Do you follow any emission reduction technology?                (  )Yes=1          (  ) No=0  

   8.2 Do you follow environmental laws for pollution control?       (  )Yes=1          (  ) No=0  

   8.3Are you willing to adopt new technology for pollution  
              control?                                                                                (  )  Yes=1           (  )   No=0       

   8.4 Are you thinking to design new technology for pollution  

              control?                                                                                (   )    Yes=1         (  )   No=0                                                                 

   8.5 Does the firm find abatement process expensive?                    (   )    Yes=1        (  )   No=0  
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   7. How much money do you like to spend for emission control purpose?       

       Tk…………………………                                                                     

   8.  Do you think your industry requires any financial support to install emission control equipment?  

           i. (   )    Yes      ii.  (  )   No          ,if Yes, how much?  …………………………………… 
 

   9. What is the most influential source to create awareness about environmental pollution in your  

     view? 

Code Sources Response 

1 T.V., Radio  

2 Government program and strong monitoring   

3 From seniors, friend or relatives  

4 From  book/ magazines/newspapers  

5 Do not know  

 Point 5 for the best preferred option and 1 for the least preferred. 

 

If there is anything you would like to tell us about your business, please mention that. We            

 are very interested to know that____________________________________________________ 

______________________________________________________________________________ 

 

Do you have any comment or concern regarding pollution by this enterprise and its prevention? 

______________________________________________________________________________ 

______________________________________________________________________________ 

Please mention in brief what kind of support you deserve from the government to run your business 

smoothly and to control pollution from your industry? 

-----------------------------------------------------------------------------------------------------------------------------  

The undersigned certifies he/she/it has exercised with due diligence, made all appropriate inquiries in 
completing this questionnaire and that the foregoing information is true and correct to the best of his/her/its 

knowledge. The undersigned acknowledges that this questionnaire is for research purpose of a Ph.D. student 

only. 

 

Interviewer comment (if any): 

                                                                                                   Signature…………………………. 

                                                                                                   Name:…………………………….. 
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    ------------------------------Thank You for the time------------------------------------ 
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