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Abstract

:

Many of the world’s economies experienced rapid structural changes due to globalization and other forces over the past 50 years. During this period, developing countries were the recipients of massive foreign direct investment, and their industrialization was accompanied by urbanization, city gigantism, and related environmental issues, such as pollution. Over time, investments in the education of the urban poor allowed their move from the industrial sector to the service sector. This growth of the service sector came at the expense of the industrial sector, which implied structural changes in cities and massive cleaning efforts. The objective of this study is to model these transitions in a simple dynamic framework. The economic model indicates that in the short run, urban growth is negatively impacted by environmental degradation and agglomeration costs, while service sector growth is negatively impacted by environmental cleaning costs. In the long run, optimal city and service sizes are both decreasing functions of environmental degradation and agglomeration and cleaning costs. Thus, sustainability ultimately determines the optimal city size.
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1. Introduction


As a result of globalization and other forces, many of the world’s economies experienced rapid structural changes over the past 50 years. During this period, developing countries that were once characterized as agricultural economies were the recipients of massive foreign direct investment [1,2]. (The theoretical approaches in these cited studies focus on the role played by the creation and nurturing of pro-market institutions in attracting foreign direct investment. Earlier empirical investigations support the importance of similar institution-building reforms related to privatization in generating inward foreign direct investment throughout Latin America [3]. Other work finds that the deregulation in the former socialist countries of Eastern Europe led to greater foreign direct investment within their borders [4]). The pace of industrialization in these countries increased, and they were enriched through the production of goods for export. Industrialization was accompanied by urbanization, city gigantism, and related environmental issues, such as pollution. Over time, investments in the education of the urban poor allowed their move from the industrial sector to the service sector. This growth of the service sector came at the expense of the industrial sector, which implied structural changes in cities and massive cleaning efforts. The objective of this study is to model these transitions in a simple dynamic framework, emphasizing the relationship between labor markets and the environment.



Our research hypothesis is that the mass migration from rural areas to industrial centers (due to industrialization), combined with the growth of the services sector that reduced the relative size and importance of the industrial sector (due to investments in education), has two predictable environmental results. First, the transition associated with the rural–urban migration due to industrialization predictably has a negative impact on the environment. Second, the transition from an industrial economy toward a service economy predictably has a positive cleaning effect on the environment.



The objective of this paper is to analyze these theoretical impacts on the environment. In doing so, we focus on both the short-run dynamics of these transitions and the long-run steady-state equilibrium. The economic model indicates that in the short run urban growth is negatively impacted by environmental degradation and agglomeration costs, while service sector growth is negatively impacted by environmental cleaning costs. In the long run, optimal city and service sizes are both decreasing functions of environmental degradation, and agglomeration and cleaning costs. Thus, sustainability ultimately determines the optimal city size.



Before turning to the aforementioned stylized dynamic model, we first provide a brief review of the academic literature published since the turn of the century that focuses on extensions of the foundational Harris–Todaro model [5]. Included in this branch of economics literature are studies on increasing urbanization, the development of megacities, and various country studies. Next, Section 3 presents the short-run dynamics and the long-run equilibrium of the model. Section 4 discusses directions for future research while concluding remarks appear in Section 5.




2. Prior Literature: A Brief Review


Our review of prior literature focuses mainly on issues related to key aspects of our stylized dynamic model. The first subsection below discusses relevant theoretical extensions of the Harris–Todaro framework that have appeared in the academic literature during the past 20 years. The following subsection examines recent academic work on the development of and issues surrounding megacities. Lastly, this section of the study concludes with a description of some of the related country studies that have been published since the turn of the century.



2.1. Theoretical Extensions of the Harris–Todaro Framework


An important early study by Brueckner and Zenou adds a land market to the original Harris–Todaro framework [6]. It points out that the equilibrating force in the Harris–Todaro approach that inhibits rural–urban migration is a decrease in the probability of formal employment, which is preceded by growth of the informal sector. This particular extension of the Harris–Todaro framework illustrates that the rise in urban land rent provides an additional factor that reduces migration [6]. The most striking implication is that formal sector growth may not result in greater migration from rural areas, given that, because of higher land rent, such growth may reduce a migrant’s expected utility even in the face of a higher probability of securing a formal job [6]. A follow-up study by Brueckner and Kim assumes that city residents smooth their incomes as they transition between formal and informal employment [7]. This assumption follows Harris–Todaro by allowing migration decisions to be a function of the expected wage while at the same time including a land market [7].



Next, an interesting extension by Moreno-Monroy and Posada follows a spatial search process wherein formal workers face a daily commute to and from the Central Business District (CBD) in order to work in formal firms [8]. At the same time, informal workers choose when to travel to work, knowing that they either can work at home and save on travel costs or earn a higher income in the CBD while also facing higher commuting costs [8]. The study shows that the difference in urban costs between types of employment is a mechanism through which enhancements in accessibility lead to lower rates of informal employment [8]. A more recent study by Caliendo, Cobb-Clark, Hennecke, and Uhlendorff considers migration across domestic labor markets to be the outcome of an employment search process in which applicants form subjective beliefs about the endogenous return to search effort [9]. The model asserts that applicants with an internal locus of control will search across more expansive geography and migrate more frequently [9].



Wang and Fu developed a model calibrated to explore the effects of China’s labor market reforms on labor migration that focuses on the importance of selection effects to various labor market outcomes [10]. They find that although elimination of legal impediments to migration and reductions in migration costs are beneficial, rural–urban migration results in a rural brain drain and inhibits agricultural production while also increasing the prices of agricultural products [10] (Relatedly, Faria and Mollick study forced migration, led by urban–rural tax differentials, that results in a very fast migration adjustment, which was a characteristic of Stalin’s and other communist regimes’ policies [11]). Additionally, while migration reduces the urban–rural labor income gap, it actually increases urban–rural income inequality when returns to capital are considered. Gilbert and Oladi explore, from the perspective of a small developing economy, the impact of a labor-eliminating technical change which, in contrast to a labor-augmenting technical change, does not necessarily reduce costs and is not necessarily adopted [12]. According to Gilbert and Oladi, a manufacturing wage set artificially higher than its market-clearing level, as in the Harris–Todaro framework, increases the incentive for automation [12]. Lastly, their extension establishes the conditions under which firms will opt for a labor-eliminating technology and describes the resulting changes in equilibrium outcomes. For example, automation may lead to an increase in both the rate and level of unemployment [12].



Finally, a new study by Yu and Chow considers an economy with a dual production structure, such as China, in order to explore the income distribution and welfare effects of nurturing and growing the urban informal sector [13]. In the short run, a land-rent policy for nurturing the informal sector addresses the wage inequality between skilled and unskilled labor, while a land-supply policy increases the wage gap. In the long run, the land-rent policy can increase the skilled–unskilled wage gap given the free entry of firms into the urban industrial sector, while the land supply narrows the gap with a firm exit from the urban industrial sector [13].




2.2. Megacities


An early study by Molina and Molina indicates that the expansion of urban centers is creating an increase in megacities, which are defined as metropolitan areas with populations exceeding 10 million [14]. This process is exerting substantial costs to the natural environment, with impacts at nearly all levels. For example, air pollution has become endemic in megacities, with sulfur compounds generated largely by burning coal constituting the early source of this problem in both the developed and developing world [14]. Currently, photochemical smog from traffic and industrial activities, power generation, and solvents have become the primary source of concern for air quality in the developed world [14]. Air pollution has a negative effect on public health, causes urban and regional haze, and possibly contributes significantly to climate change. However, with proper planning, megacities can efficiently address their air quality issues by applying new emission control technologies and making greater use of mass transit systems [14].



Next, a study by Varis, Biswas, Tortajada, and Lundqvist asserts that developing efficient and equitable management approaches to water, wastewater, and stormwater in megacities is becoming an increasingly vexing task, particularly given the prevalence of aging water infrastructure, large public debts, and inadequate governance, institutional frameworks and legal and regulatory regimes [15]. Subsequent work by Parrish and Zhu reports that the number of megacities grew from only three in 1975 to 19 in 2007 and is projected to increase to 27 in 2025 [16]. Although megacities sustain growing economies, they are also substantial sources of air pollutants. As such, although the growth of megacities is associated with the health impacts of pollution, they also provide a platform to address climate change if beneficial air quality policies are developed to address climate problems [16].



Lastly, Parrish, Singh, Molina, and Madronich review air quality enhancements in three North American megacities [17]. They find that although measurable progress has been made in dealing with concomitant air pollution, the impact of pollutant emissions from megacities is experienced beyond their boundaries, and typically there are no policy mechanisms in place to address pollution transport of this kind. In this regard, Silva and Caplan discuss two policy instruments (i.e., pollution abatement and tax) to deal with it, and show that the best outcomes occur when the central government is the policy leader [18]. Finally, a more recent review of air quality in megacities by Baklanov, Molina, and Gauss focuses on the complex relationships between climate, air quality, and megacities and discusses how services enhance cities’ efforts to address hazards such as storm surge, flooding, heatwaves, and air pollution episodes, especially in changing climates [19].




2.3. Country Studies


Agesa uses data from Kenya in order to provide an appropriate measure of the forces propelling rural–urban migration in developing countries [20]. The study decomposes the urban–rural wage gap to separately account for differences in explained characteristics of rural non-migrant workers and migrant urban workers, and that segment of the wage gap that is due to returns to observed attributes. The results suggest that observable attributes both constitute the largest segment of the wage gap and provide a more accurate measure of the propensity for rural–urban migration. Next, Ghatak, Mulhern, and Watson extend the Harris–Todaro model of migration by considering the importance of human capital, housing, and the availability of publicly provided amenities in migration in different areas of Poland [21]. Their results show that GDP per capita, unemployment, and distance have a substantial impact on regional migration in Poland, while human capital is also important in explaining the provision of roads. On the other hand, the paucity of housing in Poland plays a significant part in explaining the low levels of internal migration [21].



Using experimental evidence eliciting individual risk and time preferences along with household survey data from coastal communities in Ghana and Indonesia, Goldbach and Schlüter find that out-migrants from both regions are significantly less risk-averse and have a lower time preference than non-migrants [22]. Overall, the results suggest that individual preferences play a similarly important role as employment status, education, or networks in explaining individual migration. Next, Saracoğlu and Roe test a dynamic model of an economy with rural–urban migration in order to study each economic region’s output and factor allocation, as well as any inter-regional differences that result from migration [23]. Tests using data from Turkey suggest that migration both slows and dampens the urban manufacturing-to-services labor migration, despite the increase in demand for urban services. They also suggest that rural–urban migration relates positively to growth while within-region reallocation of labor has negative effects [23].



Finally, a new study by Busso, Chauvin, and Herrera examines data from 449 cities and rural regions in Brazil to assess the usefulness of the Harris–Todaro model at high levels of urbanization—a prominent aspect of many developing countries [24]. Empirical models that integrate labor informality and housing markets outperform traditional models, and Harris–Todaro equilibrium relationships are relatively stronger among workers whose education attainment falls short of high school. The relationships are found most often among relatively large cities and when the proximate rural areas are closer to the urban environment and consist of a relatively large population of young adults, who exhibit a greater propensity to migrate [24].





3. A Stylized Dynamic Model


3.1. Short-Run Dynamics


In line with the Harris–Todaro model, we assume that rural–urban migration,  M , is an increasing function of the differential between the industry wage,  W , and that in agriculture,  w ,


   M ˙  = M  (  W − w  )  ,    M ′  > 0  



(1)




We assume   W > w   in order to have rural–urban migration, where   M > 0  . Next, the city’s population growth,    U ˙  ≡ d U / d t  , is an increasing function of migration, and a decreasing function of its own size,  U , due to higher land prices, environmental degradation, and transportation and agglomeration costs. All of these are captured by the parameter  b , yielding,


   U ˙  = a M  (  W − w  )  − b U  



(2)







Urban growth is affected positively by the growth rate of migration,  a , and by the industry-rural wage differential,    (  W − w  )   . Urban growth is negatively impacted by environmental degradation and agglomeration costs, given by  b , and by the city size, assuming it passed a critical threshold size,    U ¯  < U  ,


    d  U ˙    d a   = M  (  W − w  )  > 0 ;     d  U ˙    d  (  W − w  )    = a  M ′  > 0 ;   d  U ˙    d b   = − U < 0 ;     d  U ˙    d U   = − b  



(3)







In cities, the supply of basic education is cheaper. Mass education, represented by the number of educated individuals,  E , becomes more common. This allows for the spread of new technologies and skills. The service sector is the greater beneficiary of mass education. Mass education is driven by wages,    W E   , that are higher than those paid in the industrial sector, W,


   E ˙  = E  (   W E  − W  )  ;  E ′  > 0  



(4)







Thus far, the dynamic analysis of  M ,  U , and  E  has focused only on wage differentials, ignoring any environmental issues that may influence their dynamics. Another shortcoming is that it does not anticipate the relocation of industry and services to rural areas. However, when one considers the dynamics of the service sector,  S , the environment plays an important role. Over time, service sector growth,   S ˙  , is a function of the increasing number of educated individuals,  E , and is limited by an environmental issue, namely, the cleaning costs associated with the transformation of the city’s landscape from an industrial site in order to accommodate a brand new service sector, captured by the parameter  δ ,


   S ˙  = α E  (   W E  − W  )  − δ  S U   



(5)







Service sector growth is affected positively by the growth rate of education, α, the services-industry wage differential,    (   W E  − W  )   , and by the city’s size,  U . Service sector growth is negatively impacted by cleaning costs,  δ , and by the service sector size with respect to the city size,   S / U  ,


    d  S ˙    d α   = E  (   W E  − W  )  > 0 ;     d  S ˙    d  (   W E  − W  )    = α  E ′  > 0 ;   d  S ˙    d δ   = −  S U   <  0 ;     d  S ˙    d S   = −  δ U  ;   d  S ˙    d U   =   δ S    U 2     >  0  



(6)







The dynamic model is given by the differential Equations in (2) and (5). They describe the short-run behavior of the model. In the next subsection, we examine the long-run equilibrium of the model.




3.2. Long-Run Equilibrium


The long-run equilibrium is the steady-state equilibrium, defined as    S ˙  =  U ˙  = 0  . It is denoted by an asterisk,


   U ˙  = a M  (  W − w  )  − b U ,   t h e n    U ˙  = 0 ⇒  U *  =  a b  M  (  W − w  )   



(7)




and


   S ˙  = α E  (   W E  − W  )  − δ  S U  ,   t h e n    S ˙  = 0 ⇒  S *  =  α δ   U *  E  (   W E  − W  )   











Using (7) yields,


   S *  =  α δ   a b   [  M  (  W − w  )   ]   [  E  (   W E  − W  )   ]     



(8)







According to (7), the long-run optimal size of the city,    U *   , is an increasing function of migration, which is an increasing function of the industry-rural wage differential and migration growth rate, while it is a decreasing function of environmental degradation and agglomeration costs,


    d  U *    d  (  W − w  )    =  a b   M ′  > 0 ;   d  U *    d a   =  1 b  M  (  W − w  )  ;   d  U *    d b   = −  a   b 2    M  (  W − w  )  < 0  



(9)







According to (8), the long-run optimal size of the service sector,    S *   , is an increasing function of migration, which is an increasing function of the industry-rural wage differential, migration growth rate, education—which depends on the service-industry wage differential—and the education growth rate. Next,    S *    is a decreasing function of environmental degradation, agglomeration costs, and cleaning costs,


    d  S *    d  (  W − w  )    =  α δ   a b   M ′   [  E  (   W E  − W  )   ]  > 0 ;   d  S *    d  (   W E  − W  )    =  α δ   a b   E ′   [  M  (  W − w  )   ]  > 0 ;  










    d  S *    d a   =  α δ   1 b  M  (  W − w  )   [  E  (   W E  − W  )   ]  > 0 ;   d  S *    d α   =  1 δ   a b   [  M  (  W − w  )   ]   [  E  (   W E  − W  )   ]  > 0 ;  










    d  S *    d b   = −  α δ   a   b 2     [  M  (  W − w  )   ]   [  E  (   W E  − W  )   ]  < 0 ;   d  S *    d δ   = −  a b   α   δ 2     [  M  (  W − w  )   ]   [  E  (   W E  − W  )   ]  < 0  



(10)







In order to analyze the stability of the long-run equilibrium,    (   U *  ,  S *   )   , as given by (7) and (8), we first derive the Jacobian below,


  J =    [        ∂  U ˙    ∂ U         ∂  U ˙    ∂ S           ∂  S ˙    ∂ U         ∂  S ˙    ∂ S        ]     (   U *  ,  S *   )    =  [      − b    0        δ  S *       U *   2          − δ    U *         ]   



(11)







Next, from the Jacobian in (11), we calculate the determinant    |    J    |    and the trace,   tr J  , of the Jacobian,


   |    J    |  =   δ b  U  =   δ b    a b  M  (  W − w  )    =   δ  b 2    a M  (  W − w  )    > 0  



(12)




and


  tr J = − b −  δ U  = −  (  b +   δ b   a M  (  W − w  )     )  < 0  



(13)







Given that the trace of the Jacobian is negative and the determinant of the Jacobian is positive, we know that the long-run equilibrium is stable. However, it remains unclear whether it is a stable node or a stable focus. If the following inequality holds, we have a stable node,


     (  tr J  )   2  ≥ 4  |    J    |  ⇔  b 2  +   2 δ  b 2    a M  (  W − w  )    +    δ 2   b 2       (  a M  (  W − w  )   )   2    −   4 δ  b 2    a M  (  W − w  )    ≥ 0 → 1 +    δ 2       (  a M  (  W − w  )   )   2    ≥   2 δ   a M  (  W − w  )     



(14)




When      (  tr J  )   2  < 4  |    J    |   , we have a stable focus.



Figure 1 shows the short-run dynamics of convergence toward the long-run equilibrium (i.e.,    U *   ,   S *   ). Assuming the equilibrium is a stable focus, the two most likely initial conditions are   U <  U *  ,   S <  S *   , and   U >  U *  ,   S <  S *   . In the former condition, the urban area is not yet a megacity, and the problems associated with pollution, environmental degradation, and other agglomeration costs are still manageable. The convergence toward the long-run steady-state equilibrium is characterized by an increase in both  U  and  S . In the latter condition,   U >  U *  ,   S <  S *   , because of city gigantism, the approach toward long-run equilibrium entails a decrease in city size while the service sector grows steadily. Put differently, in this case, the costs associated with city gigantism are sufficiently high that a share of the city’s inhabitants prefers to leave the city and migrate to other places; meanwhile, the city is transformed from an industrial base toward a service-oriented city. Lastly, the convergence toward the long-run equilibrium described in Figure 1 can be related to the literature on smart, sustainable cities [25].





4. Considerations for Future Research


At present, the theoretical model presented above yields credible and fundamental hypotheses, thus addressing the undertheorized literature on labor market sustainability in the Harris–Todaro tradition. Of course, empirical tests of those hypotheses would make our contribution whole. Future research based on our model would naturally include empirical studies estimating its short-run dynamics and long-run equilibrium. In doing so, these studies might consider the segment of services and education in relation to agriculture and anticipate the relocation of industry and services to rural areas. If one compares, for example, the share of employed persons and the creation of GDP in European countries, agriculture is a marginal factor in migration. This approach might also occur in the context of the Industry 4.0 concept and the expected general growth in the share of the services segment.



Other theoretical extensions of the Harris–Todaro framework described above might consider elements of the regulatory capture literature that are based on the seminal work by Stigler and Friedland, Stigler, Peltzman, and others [26,27,28]. Although much of this literature is focused on regulatory capture and/or bureaucratic delay in electric and other utilities [29,30,31,32,33], accounting, finance and corporate affairs [34,35,36,37,38], and healthcare [39,40,41], a stream of it focuses on the capture of environmental regulators by municipalities and their corporate agents [38,42,43,44,45,46,47]. The ability of special interests connected to municipalities to mitigate environmental cleaning and agglomerations costs associated with infractions cited by environmental regulators, either through avoiding such citations or lobbying for reduced penalties once a citation occurs, could impact the short-run dynamics explained in our stylized model. In addition, it is worth examining the role of government investments in infrastructure, which include pollution abatement and cleaning, in order to create new businesses [48,49,50,51].



Iterations of our extensions of the Harris–Todaro framework might also address other forms of environmental degradation associated with growing urbanization and megacities. These include, but are not limited to, noise pollution associated with airports and other infrastructure that accompany urbanization [52,53,54]. Additionally, issues associated with gang-related violent crime [55] and property crimes affiliated with large-city amenities, such as sporting events [56,57] and tourist attractions [58], also present opportunities for modifying our extensions of the Harris–Todaro framework described above. Building upon new work by Yu and Chow [13] by modeling growing income inequality in urban centers [59,60] would also advance the literature in this area of economics.




5. Conclusions


The mass migration from rural areas to industrial centers (due to industrialization), and the growth of the services sector reducing the relative size and importance of the industrial sector (due to investments in education) that have characterized much of the developing world over the past several decades, have predictably impacted the environment in two ways. The transition associated with rural–urban migration due to industrialization has predictably had a negative impact on the environment, while the transition from an industrial economy to a service economy has predictably had a positive cleaning effect on the environment. In order to analyze these theoretical impacts on the environment, this study formalizes both the short-run dynamics of these transitions as well as the long-run steady-state equilibrium.



Our model follows the Harris–Todaro framework by assuming that rural–urban migration is an increasing function of the wage differential between industry and agriculture and extends the same logic to the transition from an industrialized to a service-centered economy. The paper studies the short-run dynamics and the long-run equilibrium in which labor markets are linked to environmental issues such as environmental degradation, agglomeration costs, and cleaning costs. According to the short-run dynamics of the model, urban growth is affected positively by the growth rate of migration and by the industry-rural wage differential, as in [20], while it is negatively impacted by environmental degradation and agglomeration costs and by the city size, as indicated in [14,15,16]. Moreover, service sector growth is affected positively by the growth rate of education, as in [21], the services-industry wage differential, and the city’s size, while it is negatively impacted by cleaning costs and service sector size with respect to city size.



The long-run optimal size of the city is an increasing function of migration, while it is a decreasing function of environmental degradation and agglomeration costs. Finally, the long-run optimal size of the services sector is an increasing function of migration, the migration growth rate, education, and the education growth rate, while it is a decreasing function of environmental degradation, agglomeration costs, and cleaning costs. As these environmental issues are of critical importance in long-run equilibrium, the main practical implication of the model is that the optimal city size ultimately depends on sustainability.







Author Contributions


Conceptualization, J.R.F. and F.G.M.J.; formal analysis, J.R.F.; writing—original draft preparation, J.R.F. and F.G.M.J.; writing—review and editing, J.R.F. and F.G.M.J.; project administration, F.G.M.J.; All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable.




Data Availability Statement


Not applicable.




Acknowledgments


The authors thank four anonymous reviewers for many helpful comments on a prior version. The usual caveat applies.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Faria, J.R. Location Clusters, FDI and Local Entrepreneurs: Consistent Public Policy. J. Knowl. Econ. 2016, 7, 858–868. [Google Scholar] [CrossRef]

	



Ferreira, J.; Fernandes, C.; Raposo, M.; Thurik, R.; Faria, J.R. Entrepreneur Location Decisions Across Industries. Int. Entrep. Manag. J. 2016, 12, 985–1006. [Google Scholar] [CrossRef]

	



Treviño, L.J.; Mixon, F.G., Jr. Strategic Factors Affecting Foreign Direct Investment Decisions by Multi-National Enterprises in Latin America. J. World Bus. 2004, 39, 233–243. [Google Scholar] [CrossRef]

	



Dhakal, D.; Upadhyaya, K.P.; Mixon, F.G., Jr. Foreign Direct Investment and Transition Economies: Empirical Evidence from a Panel Data Estimator. Econ. Bull. 2007, 6, 1–9. [Google Scholar]

	



Harris, J.R.; Todaro, M.P. Migration, Unemployment and Development: A Two-Sector Model. Am. Econ. Rev. 1970, 60, 126–142. [Google Scholar]

	



Brueckner, J.K.; Zenou, Y. Harris-Todaro Models with a Land Market. Reg. Sci. Urban Econ. 1999, 29, 317–339. [Google Scholar] [CrossRef]

	



Brueckner, J.K.; Kim, H.-A. Land Markets in the Harris-Todaro Model: A New Factor Equilibrating Rural-Urban Migration. J. Reg. Sci. 2001, 41, 507–520. [Google Scholar] [CrossRef]

	



Moreno-Monroy, A.I.; Posada, H.M. The Effect of Commuting Costs and Transport Subsidies on Informality Rates. J. Dev. Econ. 2018, 130, 99–112. [Google Scholar] [CrossRef]

	



Caliendo, M.; Cobb-Clark, D.A.; Hennecke, J.; Uhlendorff, A. Locus of Control and Internal Migration. Reg. Sci. Urban Econ. 2019, 79, 103468. [Google Scholar] [CrossRef]

	



Wang, S.X.; Fu, Y.B. Labor Mobility Barriers and Rural-Urban Migration in Transitional China. China Econ. Rev. 2019, 53, 211–224. [Google Scholar] [CrossRef]

	



Faria, J.R.; Mollick, A. Urbanization, Economic Growth, and Welfare. Econ. Lett. 1996, 52, 109–115. [Google Scholar] [CrossRef]

	



Gilbert, J.; Oladi, R. Labor-Eliminating Technical Change in a Developing Economy. Int. J. Econ. Theory 2021, 17, 88–100. [Google Scholar] [CrossRef]

	



Yu, E.S.H.; Chow, C.-C. Informal Stall Business, Income Inequality, and Welfare in Dual Economy. Int. Rev. Econ. Financ. 2022, 77, 326–340. [Google Scholar] [CrossRef]

	



Molina, M.J.; Molina, L.T. Megacities and Atmospheric Pollution. J. Air Waste Manag. Assoc. 2004, 54, 644–680. [Google Scholar] [CrossRef]

	



Varis, O.; Biswas, A.K.; Tortajada, C.; Lundqvist, J. Megacities and Water Management. Int. J. Water Resour. Dev. 2006, 22, 377–394. [Google Scholar] [CrossRef]

	



Parrish, D.D.; Zhu, T. Clean Air for Megacities. Science 2009, 326, 674–675. [Google Scholar] [CrossRef]

	



Parrish, D.D.; Singh, H.B.; Molina, L.; Madronich, S. Air Quality Progress in North American Megacities: A Review. Atmos. Environ. 2011, 45, 7015–7029. [Google Scholar] [CrossRef]

	



Silva, E.; Caplan, A. Transboundary Pollution Control in Federal Systems. J. Environ. Econ. Manag. 1997, 34, 173–186. [Google Scholar] [CrossRef]

	



Baklanov, A.; Molina, L.T.; Gauss, M. Megacities, Air Quality and Climate. Atmos. Environ. 2016, 126, 235–249. [Google Scholar] [CrossRef]

	



Agesa, R.U. The Incentive for Rural to Urban Migration: A Re-Examination of the Harris-Todaro Model. Appl. Econ. Lett. 2000, 7, 107–110. [Google Scholar] [CrossRef]

	



Ghatak, S.; Mulhern, A.; Watson, J. Inter-Regional Migration in Transition Economies: The Case of Poland. Rev. Dev. Econ. 2008, 12, 209–222. [Google Scholar] [CrossRef]

	



Goldbach, C.; Schlüter, A. Risk Aversion, Time Preferences, and Out-Migration: Experimental Evidence from Ghana and Indonesia. J. Econ. Behav. Organ. 2018, 150, 132–148. [Google Scholar] [CrossRef]

	



Saracoğlu, D.Ş.; Roe, T.L. Regional Cost-of-Living Differentials, Rural-Urban Migration, and the Contribution to Economic Growth. Pap. Reg. Sci. 2019, 98, 973–994. [Google Scholar] [CrossRef]

	



Busso, M.; Chauvin, J.P.; Herrera, N. Rural-Urban Migration at High Urbanization Levels. Reg. Sci. Urban Econ. 2021, 91, 103658. [Google Scholar] [CrossRef]

	



Padmapriya, V.; Sujatha, D.N. Future of Sustainable Smart Cities: An insight. In Blockchain for Smart Cities; Krishnan, S., Balas, V., Golden, J., Robinson, Y., Kumar, R., Eds.; Elsevier: Dordrecht, The Netherlands, 2021; pp. 17–34. [Google Scholar]

	



Stigler, G.J.; Friedland, C. What can Regulators Regulate? The Case of Electricity. J. Law Econ. 1962, 5, 1–16. [Google Scholar] [CrossRef]

	



Stigler, G.J. The Theory of Economic Regulation. Bell J. Econ. Manag. Sci. 1971, 2, 3–21. [Google Scholar] [CrossRef]

	



Peltzman, S. Toward a more General Theory of Regulation. J. Law Econ. 1976, 19, 211–248. [Google Scholar] [CrossRef]

	



Hsing, Y.; Mixon, F.G., Jr. Price Convergence in Contestable Market Structures: The Impact of Time and Price-Caps on Intercity Telecommunications Rates. Rev. Ind. Organ. 1994, 9, 813–822. [Google Scholar] [CrossRef]

	



Mixon, F.G., Jr.; Hsing, Y. The Determinants of Market Share for the ‘Dominant Firm’ in Telecommunications. Inf. Econ. Policy 1997, 9, 309–318. [Google Scholar] [CrossRef]

	



Upadhyaya, K.P.; Raymond, J.E.; Mixon, F.G., Jr. The Economic Theory of Regulation versus Alternative Theories for the Electric Utilities Industry: A Simultaneous Probit Model. Resour. Energy Econ. 1997, 19, 191–202. [Google Scholar] [CrossRef]

	



Mixon, F.G., Jr. The Impact of Agency Costs on Regulator Compensation and the Size of Electric Utility Commissions. Energy J. 2001, 22, 17–34. [Google Scholar] [CrossRef]

	



Kosnik, L.R.D. Sources of Bureaucratic Delay: A Case Study of FERC Dam Relicensing. J. Law Econ. Organ. 2006, 22, 258–288. [Google Scholar] [CrossRef]

	



Cortese, C. Standardizing Oil and Gas Accounting in the U.S. in the 1970s: Insights from the Perspective of Regulatory Capture. Account. Hist. 2011, 16, 403–421. [Google Scholar] [CrossRef]

	



Correia, M.M. Political Connections and SEC Enforcement. J. Account. Econ. 2014, 57, 241–262. [Google Scholar] [CrossRef]

	



Kuvvet, E.; Maskara, P.K. Former Members of the U.S. Congress and Fraud Enforcement: Does it help to have Politically Connected Friends on the Board? Q. Rev. Econ. Financ. 2018, 70, 77–89. [Google Scholar] [CrossRef]

	



Heese, J. The Political Influence of Voters’ Interests on SEC Enforcement. Contemp. Account. Res. 2019, 36, 869–903. [Google Scholar] [CrossRef]

	



Heitz, A.; Wang, Y.; Wang, Z. Corporate Political Connections and Favorable Environmental Regulatory Enforcement. Manag. Sci. 2022. [Google Scholar] [CrossRef]

	



Barnett, A.H.; Beard, T.R.; Kaserman, D.L. Inefficient Pricing can Kill: The Case of Dialysis Industry Regulation. South. Econ. J. 1993, 60, 393–404. [Google Scholar] [CrossRef]

	



Ford, J.M.; Kaserman, D.L. Certificate-of-Need Regulation and Entry: Evidence from the Dialysis Industry. South. Econ. J. 1993, 59, 783–791. [Google Scholar] [CrossRef]

	



Caudill, S.B.; Ford, J.M.; Kaserman, D.L. Certificate-of-Need Regulation and the Diffusion of Innovations: A Random Coefficient Model. J. Appl. Econom. 1995, 10, 73–78. [Google Scholar] [CrossRef]

	



Mixon, F.G., Jr. Public Choice and the EPA: Empirical Evidence on Carbon Emissions Violations. Public Choice 1995, 83, 127–137. [Google Scholar] [CrossRef]

	



Potters, J.; Sloof, R. Interest Groups: A Survey of Empirical Models that Try to Assess their Influence. Eur. J. Political Econ. 1996, 12, 403–442. [Google Scholar] [CrossRef]

	



Yandle, B. Public Choice at the Intersection of Environmental Law and Economics. Eur. J. Law Econ. 1999, 8, 5–27. [Google Scholar] [CrossRef]

	



Heyes, A. Implementing Environmental Regulation: Enforcement and Compliance. J. Regul. Econ. 2000, 17, 107–129. [Google Scholar] [CrossRef]

	



Davis, M.E. Environmental Politics in the U.S.: A Study of State Sulfur Dioxide Standards. J. Environ. Assess. Policy Manag. 2005, 7, 331–354. [Google Scholar] [CrossRef]

	



Cebula, R.J.; Mixon, F.G., Jr.; Upadhyaya, K.P. Public Choice and the EPA, 20 Years Later: An Exploratory Study. Am. J. Econ. Sociol. 2014, 73, 341–352. [Google Scholar] [CrossRef]

	



Cebula, R.J.; Mixon, F.G., Jr. The Roles of Economic Freedom and Regulatory Quality in Creating a Favorable Environment for Investment in Energy R&D, Infrastructure, and Capacity. Am. J. Econ. Sociol. 2014, 73, 299–324. [Google Scholar]

	



Bennett, D.L. Infrastructure Investments and Entrepreneurial Dynamism in the U.S. J. Bus. Ventur. 2019, 34, 105907. [Google Scholar] [CrossRef]

	



Bennett, D.L. Local Economic Freedom and Creative Destruction in America. Small Bus. Econ. 2021, 56, 333–353. [Google Scholar] [CrossRef]

	



Faria, J.R.; Prado, M.; Ferreira, J.J. Informality, Infrastructure Investments, and New Firms’ Creation: The Location Strategy. J. Knowl. Econ. 2022, 13, 321–331. [Google Scholar] [CrossRef]

	



Affuso, E.; Caudill, S.B.; Mixon, F.G., Jr.; Starnes, K.W. Is Airport Proximity an Amenity or Disamenity? An Empirical Investigation based on House Prices. Land Econ. 2019, 95, 391–408. [Google Scholar] [CrossRef]

	



Friedt, F.L.; Cohen, J.P. Valuation of Noise Pollution and Abatement Policy: Evidence from Minneapolis-St. Paul International Airport. Land Econ. 2021, 97, 107–136. [Google Scholar] [CrossRef]

	



Friedt, F.L.; Cohen, J.P. Perception vs. Reality: The Aviation Noise Complaint Effect on Home Prices. Transp. Res. Part D Transp. Environ. 2021, 100, 103011. [Google Scholar] [CrossRef]

	



Naranjo, A.J. Turf and Illegal Drug Market Competition between Gangs. BE J. Econ. Anal. Policy 2015, 15, 1507–1548. [Google Scholar] [CrossRef]

	



Mares, D.; Blackburn, E. Major League Baseball and Crime: Opportunity, Spatial Patterns, and Team Rivalry at St. Louis Cardinal Games. J. Sports Econ. 2019, 20, 875–902. [Google Scholar] [CrossRef]

	



Menaker, B.E.; McGranahan, D.A.; Sheptak, R.D., Jr. Game Day Alters Crime Pattern in the Vicinity of Sports Venues in Cleveland, OH. J. Sport Saf. Secur. 2019, 4, 1–16. [Google Scholar]

	



Khalilzadeh, J. Predictive Policing in Hospitality and Tourism Venues—The Case of Orlando. J. Destin. Mark. Manag. 2021, 19, 100535. [Google Scholar] [CrossRef]

	



Rapp, N.; Heimer, M. The Shrinking Middle Class: By the Numbers; Fortune: New York, NY, USA, 2018. [Google Scholar]

	



Lutton, L. The Middle Class is Shrinking Everywhere—In Chicago, it’s Almost Gone; WEBZ News Chicago: Chicago, IL, USA, 2019. [Google Scholar]








[image: Sustainability 14 04307 g001 550] 





Figure 1. Short-Run Dynamics and Long-Run Steady-State Equilibrium. 
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