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Abstract
Higher economic development without urbanization is almost impossible. However, 
the magnitude of development can vary with the accuracy of the management of an 
urban area. Though several studies have established a positive effect of urbaniza-
tion on economic growth, its impacts on the human development index (HDI) are 
unknown. In this context, we assessed the impacts of urbanization on the value of 
country-level HDI with a random effect Tobit and dynamic panel data estimations 
for 187 countries from 1990 to 2017. We found that overall, total urban populations, 
percentage of the urban populations, urban population growth rates, and percentage 
of the population living in million-plus agglomerations have a positive effect on the 
HDI values. The percentage of the urban population residing in the largest city of a 
country negatively affects the value of HDI. The analysis was also done by divid-
ing countries based on their level of income. The percentage of urbanization is the 
most important measurement of urbanization having a positive impact on the HDI 
across countries separated by different income groups. The total urban population 
also has a positive effect on HDI except for upper-middle-income countries. How-
ever, all other measurements of urbanization have an ambiguous effect on HDI, sug-
gesting the impacts of urbanization on HDI depend on different stages of develop-
ment in a country. Among the control variables, higher emissions of carbon dioxide, 
fertility rate, GDP growth rate, level of inequality, and inflation rate negatively affect 
HDI, whereas higher foreign direct investment has a positive effect. Finally, policy 
options are prescribed to make an urban area more productive in higher economic 
development.
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1 Introduction

No country has developed without sustainable urbanization. Urbanization is a typi-
cal characteristic of development and a process strongly associated with economic 
and social development. Hence, urbanization has a direct positive effect on the 
income of a country if it is managed properly. Urbanization has a potentially posi-
tive effect on economic activity, higher provision to employment opportunities, and 
enhances access to basic services. Cities switch low-productivity agriculture into 
high-productive industry and service sector-led economy. In developing countries, 
cities are the engine of economic growth. Cities account for about 70% of global 
gross domestic product (World Bank 2009). Several studies (Williamson 1965; Mar-
tin and Ottaviano 1999; Fujita and Thisse 2002; Baldwin and Martin 2004; Hender-
son 2003; Brülhart and Sbergami 2009; Tripathi 2013) found that urbanization has a 
positive link with higher per capita gross domestic product (GDP). The basic idea is 
that urbanization pulls resources from the predominantly agricultural sector to more 
advanced industrial and service sectors and promotes economic development (Lewis 
1954). Therefore, the process of economic development not only accompanies eco-
nomic structural change, but also contributes to a higher urbanization rate. It works 
with two forces: push from the countryside and pull from the city (Lewis 1954; Fei 
and Ranis 1964). The city offers greater specialization of labor (Smith 1976), which 
leads to greater efficiency benefits (Marshall 1890; Duranton 2008). It is sourced 
from urban increasing returns (Krugman 1991), which include sharing (e.g., local 
infrastructure), matching (e.g., employers and employees), and learning (e.g., new 
technologies) (Duranton and Puga 2004). Therefore, a higher rate of urbanization is 
beneficial for improving GDP.

On the other hand, Kalediene and Petrauskiene (2000) found that the urban 
population has better access to medical care, better education opportunities, and 
improved socioeconomic infrastructure which have a positive impact on health and 
hence life expectancy. Therefore, urbanization is one of the most important indi-
cators of life expectancy both for developed and developing nations’ perspectives. 
Shahbaz et al. (2016) showed that urbanization, directly and indirectly, contributes 
to life expectancy via income-generating, education, and medical factors. Bergh and 
Nilsson (2010) scrutinized the association between life expectancy and globalization 
by considering 92 countries of the world. The study found that urbanization, globali-
zation, education, public health measures, nutrition, and income were all positively 
related to life expectancy. The estimated results are highly significant except for the 
impact of urbanization on life expectancy in developing countries. Jayasuriya and 
Wodon (2003) suggested that urbanization and to some extent bureaucratic quality 
both have strong positive impacts on increasing efficiency in improving health and 
education indicators.

The discussion indicates that though several studies have attempted to assess 
the positive effect of urbanization on GDP per capita, life expectancy at birth, 
and to some extent on education, the quantification of the impact of urbanization 
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on the human development index (HDI) is highly neglected. On the other hand, 
HDI considers a person’s capabilities and wellbeing and it is far more crucial than 
GDP in capturing the progress that has been achieved. HDI captures not only 
GDP but also the other two important aspects such as life expectancy and educa-
tion (mean years of schooling completed and expected years of schooling upon 
entering the education system). It is expected that a higher rate of urbanization 
increases income and with adequate provision of educational and health infra-
structure improves the rank in HDI of a country. However, higher urbanization 
does not mean a higher rank in HDI. For instance, the Russian Federation has 
74.6% urban population but it holds 49th rank in HDI ranking by all countries in 
the world. In contrast, Switzerland with a similar rate of urbanization ranked in 
the second position in HDI ranking in the world. Therefore, there is no guarantee 
that countries with a higher level of urbanization have a higher rank in the HDI. 
Figure  1 shows that the percentage of urbanization in the world has increased 
steadily from 43% in 1990 to 56% in 2020. The growth rate of urbanization has 
fallen from 2.6% to 1.8% during the same period. It also shows that the percent-
age of the urban population in the largest city of a country has declined and the 
percentage of the total population in million-plus cities has increased from 1990 
to 2020. This compels us to assess the impact of different patterns of urbanization 
on the HDI.

In this context, the following questions are very important. How does urbaniza-
tion affect the value of HDI? Does this impact changes with the consideration of dif-
ferent measurements of urbanization? Do results vary according to different income 
levels or stages of development of a country? In this study, we answer all these ques-
tions. We consider 187 countries for the analysis. We estimate the random effect of 
Tobit and dynamic panel data models by considering data from 1990 to 2017. We 
start with 1990 as this is the year when Pakistani economist Mahbub ul Haq cre-
ated HDI. We find evidence that urbanization has a positive impact on HDI. We 
also analyze by considering high-, upper-middle-, lower-middle-, and low-income 
countries separately. The different measures of urbanization have a varying effect 
on HDI. The results are also different according to the level of income of a country. 

Source: Author’s calculation based on data from the World Bank  
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Fig. 1  The changing pattern of urbanization in the world since1990. Source: the author’s calculation 
based on data from the World Bank
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The results are very important for the promotion of urbanization in the world mostly 
from developing countries’ perspectives for achieving a higher HDI ranking.

The paper adopts the following structure. The next section highlights a brief 
review of the literature. Sections  3 and 4 present the conceptual and empirical 
frameworks, respectively. Regression results are given in Sect. 5. Discussions based 
on the estimated results are highlighted in Sect. 6. The major conclusions and policy 
implications are made in Sect. 7.

2  Review of literature

Very few studies have attempted to establish a link between urbanization and HDI. 
Anisujjaman’s (2015) district-level analysis found that there is a positive relationship 
between the level of urbanization and the HDI in West Bengal, India. Huang and 
Jiang (2017) conducted a partial correlation analysis between the HDI and urbaniza-
tion rate while controlling for the effects of the GDP for Mongolia. They found that 
urbanization rates are positively correlated with the HDI even when they controlled 
the effects of the GDP (p < 0.001). Maiti (2017) argued that China was able to cre-
ate a greater intensity of sustainable development from urbanization than India. The 
author also found that HDI has a negative and statistically significant effect on the 
urban population growth rate for China and India. Malik (2014) argued that the rela-
tionship between urbanization HDI is not direct and is dependent on how urbaniza-
tion is managed. Though urbanization offers many opportunities, it can also drive 
places of deprivation, inequality, and exclusion. For example, though Sub-Saharan 
Africa has a higher level of urbanization compared to South Asia, its human devel-
opment performance is lower than that of South Asia. Overall, an increasing level of 
urbanizations is associated with a higher level of HDI.

The study by the United Nations Human Settlements Programme (UN-Habitat 
2016) examined the relationship between the degree of urbanization and HDI by 
considering countries from Asia, Africa, and Latin America. The analysis suggested 
that there are huge variations among continents, although the association is positive 
for all countries except the Philippines and Sri Lanka. Among the African countries, 
Botswana and Ethiopia have reached a threshold level of the HDI where the index 
becomes inelastic to the urban population growth. Only in Thailand, among all other 
Asian countries, HDI reached a threshold level of 0.72 and became inelastic to the 
degree of urbanization at the level of 44.08% of the urban population. Except for 
Bolivia, all countries in Latin America, the HDI reached a threshold level at some 
point from 2005 to 2013. On the other hand, in the rest of the Latin American coun-
tries, the HDI became inelastic to the urban population as they have reached a satu-
ration level in terms of the urban population.

However, the HDI not only depends on urbanization, but also many other factors. 
A cross-country study by Shah (2016) found that GDP, life expectancy rate, and lit-
eracy rate have a positive effect on the HDI, while the Gini index, fertility rate, and 
 CO2 emissions have a negative effect on it.

In the context of the effect of urbanization on environmental degradation, Wang 
et  al. (2019) found a positive contribution of urbanization to road sector energy 
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consumption. This deteriorates environmental quality, through high-energy con-
sumption that leads to  CO2 emissions. Ahmed et al. (2020a) argued that urbaniza-
tion and economic growth contribute to environmental degradation. Ahmed and 
Le’s (2021) study showed that information communication technology influences 
trade globalization and energy consumption. Ahmed et al. (2021a) found that energy 
consumption deteriorates the environment by increasing the ecological footprint. In 
the case of the USA, renewable energy technology budgets are not sufficient enough 
to reduce pollutant emissions (Ahmed et al. 2021b). There is also unidirectional cau-
sality from human capital and urbanization to the ecological footprint for G7 coun-
tries (Ahmed et al. 2020b).

In the perspective of other important variables, Arisman (2018) found that for 
the ASEAN countries, population and per capita income growth rate affect the HDI, 
while inflation rates and unemployment rate do not have an impact on it. Bhow-
mik (2019) argued that there were significant long-run causalities from education 
expenditure, health expenditure, and GDP per capita to the HDI of SAARC but they 
had no short-run causalities. Khan et al. (2019) found that in the case of Pakistan, 
information and communication technology and economic growth promote the HDI. 
On the other hand, urbanization, trade, and foreign direct investment (FDI) discour-
age it. Sangaji (2016) found that life expectancy at birth and gross domestic per 
capita had a positive effect, while the variables of inflation and the fertility rate had 
negative effects on the HDI in several Buddhist countries in the world. Binder and 
Georgiadis (2011) argued that macroeconomic policies affect development with less 
delay than suggested by conventional econometric frameworks, yet impact HDI with 
longer delay and overall less strongly than GDP.

Connoly et  al. (2014) showed that the significant determinants that positively 
affect the probability of having a high human development index are: life expectancy, 
GDP per capita, and the number of years in education. Fossaceca (2019) stated that 
HDI in oil-dependent economies can be explained by the adolescent fertility rate, 
the value-added of different economic sectors, the effectiveness of governments in 
terms of policy formulation and implementation, and the levels of gender inequal-
ity. Crafts (1997) examined the interaction between the index of human develop-
ment and growth of the gross domestic product per capita for 16 developed coun-
tries since 1870, concluding that the conventional measures which had supported 
economic growth have led to an improvement of life expectancy. Also, Khodabakshi 
(2011) examined life expectancy and education in India over the period 2005–2010, 
finding that low rates of life expectancy at birth led to a decline in the human devel-
opment index. Arcelus et al. (2005) examined the effects of foreign direct investment 
on human development in the case of middle- and low-income countries, finding a 
positive impact for both country groups.

Asmita and Ruslan (2017) analyzed the influence of economic growth, percent-
age of poor population, government expenditure of education, health expenditure of 
government, and income distribution inequality on HDI in North Sumatera Prov-
ince. Gökmenoğlu et al. (2018) state that foreign direct investments are very impor-
tant for the host country, contributing to human development and the increase of the 
income of high-skilled graduates. This proves that attracting FDIs should be a prior-
ity in the policy-making process. Tudorache (2020) confirmed a direct relationship 
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between three independent variables (life expectancy, corruption perception index, 
and gross fixed capital formation) and the dependent variable—the human develop-
ment index. Viddy et  al. (2019) found that Indonesian foreign debt has a positive 
effect on the human development index. Fadillah and Setiartiti (2021) found that 
the gross regional domestic product (PDRB) and government spending in the health 
sector positively and significantly affect the human development index.

A brief review of the literature indicates that several studies have attempted to 
investigate the relevant determinants of HDI from different countries’ perspectives. 
However, the impact of urbanization on HDI is very limited. Higher income that is 
generated by a higher level of urbanization does not guarantee that quality of life has 
improved. Therefore, it is pivotally important to assess the impact of urbanization on 
the HDI from a cross-country perspective.

3  Conceptual framework

Figure 2 presents the main conceptual framework for linking between urbanization 
and the HDI. Our conceptual framework for linking urbanization and the HDI is 
based on two famous and prominent hypotheses. First, Williamson (1965) suggested 
that agglomeration matters for an early stage of development. When transport and 
communication infrastructure is limited and the reach of the capital market is scared, 
efficiency can be significantly enhanced by concentrating production in space. How-
ever, as availability of infrastructure improves and the market expands, congestion 
externalities may favor a more dispersed economic geography. This structure is con-
sistent with the model of urbanization and growth with the focus on human capital 
accumulation by Bertinelli and Black (2004).1 Brülhart and Sbergami (2009) found 
evidence that supports the “Williamson hypothesis”: agglomeration boosts GDP 
growth only up to a certain level of economic development. Henderson (2003) found 

Higher 

urbanization  
Higher GDP  Higher the rank 

in the HDI

Williamson (1965); 

Brülhart and Sbergami (2009) 

Suri et al. (2011) 
Henderson (2003); 

Hofmann and Wan (2013) 

Fig. 2  Linking between urbanization and the HDI

1 More details explanation can be seen from Brülhart and Sbergami (2009).
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that urbanization does not seem to cause growth. Hofmann and Wan (2013) argued 
that the direction of causality runs from growth to urbanization.

Second, Suri et al. (2011) suggested that there is a two-way relationship between 
economic growth and human development, building on an earlier work by Ranis 
et al. (2000). They found that human development is not only a product of economic 
growth, but also important to it. They hypothesized that upgrading human devel-
opment for higher subsequent economic growth, in turn, leads to improved human 
development.

Now the question arises if urbanization may affect HDI via GDP, can we measure 
the causal relationship between urbanization and HDI? The answer is yes, as higher 
urbanization does not mean higher GDP. For example, in terms of the percentage of 
the urban population, Jordan is ranked 13, whereas in terms of per capita GDP its 
rank is 116 out of 180 countries in the world in 2017. Similar stories can be repeated 
for Chile and Brazil too. Castells-Quintana and Wenban-Smith (2020) argued that 
urbanization in many developing countries, especially in sub-Saharan Africa, does 
not deliver the kind of benefits that might be expected in the light of experience else-
where in the world. This phenomenon is called urbanization without growth.

On the other hand, a higher GDP does not guarantee a higher rank in the HDI. 
For example, as per the per capita GDP Luxembourg is ranked top, whereas it is 
ranked 22 in the HDI ranking out of 180 countries in the world in 2017. In contrast, 
Sri Lanka is ranked 110 in per capita GDP, whereas it stands 76 in the HDI rank 
with only 18% urbanization for a similar comparison. Therefore, it is not always 
true that urbanization impacts on the HDI via GDP. It is also to be remembered that 
HDI depends on life expectancy and education rather than the only GDP. So, higher 
development as per higher GDP per capita always does not guarantee that the coun-
try will rank high in the HDI and the results also differ for different income group 
countries (Deb 2015).

Alternatively, urbanization provides higher employment opportunities, higher 
productivity, wages, localized technology spillovers, greater efficiency benefits, and 
enhances access to basic services such as education and health. Therefore, urbaniza-
tion may have a positive effect on HDI. In fact, Cutler et al. (2005) found that the 
reductions in mortality and improvements in life expectancy have been induced by 
technology improvements, which came from improved incomes, helped by improve-
ments in education. Therefore, it is expected that higher urbanization not only 
improves income, but also the HDI. Based on these theoretical arguments, the pre-
sent study quantifies the associations between urbanization and quality of life which 
is measured by the HDI.

4  Empirical framework

The Tobit model or censored regression model is used to estimate the linear relation-
ship between the HDI and urbanization as we find the evidence of the right censor-
ing in the dependent variable of HDI. Histogram in the Appendix of Fig. 3 confirms 
that HDI is right censoring. A Tobit model with random effects is used as it is capable 
of accounting both serial correlations and censoring effects. The random effect Tobit 
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model is efficient to account for correlations across observations in addition to unob-
served heterogeneity.

The Tobit model for panel data is defined as follows:

where y∗
it
 is an unobservable latent variable, and �it is normally, identically, and inde-

pendently distributed with zero mean and variance �2
u
 . xit is a vector of explanatory 

variables and � a vector of unknown coefficients.
Following Sangaji (2016), who investigated relevant determinants of HDI in several 

counties, we also consider random effect model for the estimation. The rationale behind 
using random effect model is that the variation across countries is assumed to be ran-
dom and uncorrelated with the independent variables included in the model.

The following equation is specified to assess the impact of urbanization on HDI.

where i and t represent country and time, respectively, while υi is the random effects 
term which follows normal distribution with mean 0 and variance �2

u
 , and ϵit is the 

disturbance term which follows normal distribution with mean 0 and variance �2
u
 . 

Our data set contains up to 187 countries, over the period 1990–2017. The HDI data 
is sourced from the United Nations Development Programme (UNDP) and other 
data are from World Development Indicators (WDI) provided by the World Bank. 
Appendix Table  A1 provides the definitions of variables used for the regression 
analysis.

Based on Henderson (2003), Brülhart and Sbergami (2009) and Tripathi (2013), 
we measure urbanization in five different ways: percentage of urban population, total 
urban population, annual urban population growth, population in urban agglom-
erations of more than 1 million to total population, and population in the largest 
city to urban population. Five different measures of urbanization have very impor-
tant implications for capturing various patterns of urbanization in different coun-
tries. Some countries/cities are overurbanized and some of them are underurban-
ized. Some cities are overcrowded and some of them are less. Therefore, these five 
measurements of urbanization are very crucial to capture the urbanization dynamics. 
Overall, a positive effect of urbanization on the HDI is expected, as urbanization is 
associated with higher employment, GDP, availability of infrastructure, provision of 
basic services, and lower poverty (Li et al. 2012; Khan et al. 2018). Thus, urbaniza-
tion contributes to socioeconomic development by promoting the state economy and 
increasing the value of the HDI (Khan et al. 2019).

(1)y∗
it
= xit� + �it,

(2)yit =

⎧
⎪
⎨
⎪
⎩

0ify∗
it
≤ 0

1ify∗
it
≥ 1

y∗
it
if0 < y∗

it
< 1

,

(3)
HDI =υi + β1urbanizationit + β2Co2it + β3FDIit + β4fertility rateit

+β5gdp growth rateit + β6Giniit + β7inflation rateit + ϵ
it
,
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On the other hand, based on review of literature on the determinant of the HDI 
(Arisman 2018; Khan et  al. 2019; Sangaji 2016; Bhowmik 2019), we expect that 
GDP growth rate has a positive effect on the HDI.2 On the other hand, higher  CO2 
emissions, fertility rates, and the Gini index have a negative effect on the HDI. The 
higher rate of inflation reduces the purchasing power of money and makes invest-
ment less desirable, so it may reduce GDP and the HDI. However, the Phillips curve 
shows that high inflation is consistent with low rates of unemployment. This implies 
that inflations have a positive effect on economic growth. Therefore, inflations may 
have a positive or negative effect on the HDI. The FDI stimulates the labor mar-
ket and economic growth, a high tax incentive environment. Therefore, a positive 
impact of FDI on the HDI is expected (Khan et al. 2019).

5  Regression results

Before we go to regression results, first we present the descriptive statistics of 
the variables. Table 1 presents the summary statistics of each variable used in the 
regression models. The coefficient of variation (CV) measures the dispersions of 
data points in a data series. HDI, Gini coefficients, fertility rate, percentage of 
the urban population, and population in the largest city have lower values of a 
CV, which indicates that little differences in their means, implying a more sym-
metrical distribution. However, it is not the case for inflation rates, total urban 
population, foreign direct investment, and GDP growth rate. Table 1 also presents 
the variance inflation factor (VIF) for the explanatory variables based on a simple 
OLS model.

Table 2 presents the raw correlation coefficients. The estimated values of correla-
tion coefficients quantify the direction and strength of the linear association between 
the variables. The results show that the HDI has a positive association with the per-
centage of the urban population, the population in million-plus urban agglomera-
tions,  CO2, and foreign direct investment. In contrast, the values of the HDI are neg-
atively correlated with urban population growth rate, fertility rate, populations in the 
largest city, Gini coefficients, and GDP growth rate.

Except for fertility rates, there is no strong correlation between HDI and other 
explanatory variables. This lessens the probability that regression results are incon-
sistent and biased. Correlation coefficients together with variance inflation factors 
(VIF) (Table 1, the last column) recommend that multicollinearity is not present in 
regression analysis.

Table 3 presents the estimated random effect Tobit regression models of Eq. 3. 
The sigmas signify the variances of the two error terms μi and εit. Their relationship 
is explained by the variable rho, which informs us about the relevance of the panel 
data nature. When rho is zero, the panel-level variance component is unimportant, 
and the panel estimator is not different from the pooled estimator. As can be seen 

2 As per-capita GDP, life expectancy at birth, and adult literacy rate are considered to construct HDI, we 
did not consider these variables in the regression analysis.
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from Table 3, the panel data structure of the model has to be taken into account. The 
significant values of Wald  Chi2 specify that for regression models 1–6 fit well; all 
coefficients in the model are different from zero. The higher values of log-likelihood 
for regression models 1–6 show that our regression estimations are good. The statis-
tically significant values of likelihood-ratio tests for all the regression models reject 
the null hypothesis that there are no panel-level effects.

The size of our country sample for estimations varies between 105 and 153, 
depending on the explanatory variables that are included in the regressions. Regres-
sion model 1 presents the full model, which includes all variables identified by the 
literature review. Regression models 2–6 report results for a parsimonious model, 
excluding controls that are not found to be statistically significant in our data and to 
estimate the impact of particular independent variables on the dependent variable. 
In other words, regression models 2–6 are designed to capture the effect of each 
urbanization variable on the HDI separately.

The regression model 6 shows that FDI has a positive and statistically signifi-
cant effect (at 1% level) on the HDI. The coefficient 0.001 indicates that for a unit 
increase in FDI, there is a 0.001-point increase in the predicted value of HDI. On 
the other hand,  CO2 emissions, fertility rate, GDP growth rate, Gini index, and infla-
tion rate have a negative and statistically significant effect on the HDI. The sign of 
the estimated coefficients is matched with the expected sign. The impact of the Gini 
index, fertility rate, and  CO2 emissions on the HDI support the findings of Shah 
(2016) and Arisman (2018). In the line of Khan et al. (2019), we also get a positive 
impact of FDI on the HDI. However, the negative impact of economic growth on the 
HDI does not support the findings of Khan et al. (2019) and Asmita et al. (2017). 
The negative effect of the fertility rate on HDI supports the findings of Fossaceca 
(2019).

Most of the developing countries in the world have a higher growth rate, 
but the rank in the HDI is very low, so only economic growth cannot increase 
the HDI value. For example, India has experienced a 7.08% GDP growth rate 
between 2000 and 2016, but India’s rank in the HDI is 130. So if growth does not 
guarantee education and health, it cannot increase the HDI rank alone. Inflation 
rates have a negative and statistically significant effect on the HDI. This shows 
that higher inflation is bad for economic growth and reduces the HDI values.

Turning now to our main focus of interest, we observe that the percentage of 
urbanization and urban population have a positive and statistically significant 
effect on the HDI, while higher urban population growth rate has a mixed effect 
on it. Populations in million-plus agglomerations have a positive effect on HDI, 
whereas the population in the largest city has a negative effect on the value of 
HDI.

Regression model 1 shows that a 1-unit increase in the percentage of urban popu-
lation leads to a 0.004 point increase in the predicted values of HDI. Moreover, a 
1-unit increase in total urban population is associated with a 0.0001-point increase 
in the predicted value of HDI. To avoid collinearity of the urbanization variables, we 
obtain separate regression results for five independent variables used for measuring 
urbanization regression models 2–6. Regression models 2, 3, and 5 are consistent 
with the results obtained in the regression model 1. Regression model 4 shows that 
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the urban population growth rate has a negative effect on the HDI, whereas regres-
sion model 1 shows that the urban population growth rate has a positive effect on 
the HDI. Therefore, the urban population growth rate has a mixed effect on the 
HDI. Regression model 5 indicates that the percentage of urban population living in 
million-plus agglomerations has a positive effect on the HDI. The coefficient 0.009 
specifies that for a unit increase in the percentage of urban population living in mil-
lion-plus agglomerations, there is a 0.009 point increase in the predicted value of the 
HDI. In contrast, regression model 6 shows that the percentage of urban population 
living in the largest city has a negative and statistically significant effect on the HDI. 
It implies that though bigger city sizes have a positive impact on the HDI, there is a 
limit.

Table 4 presents the marginal effects of the overall expected values of the esti-
mated random effect Tobit coefficients. Regression model 1 shows that a 1-unit 
increase in the percentage of urbanization (or total urban population) is associated 
with an increase of 0.348 (0.004) units on the HDI. Most importantly, regression 
model 5 shows that a 1-unit escalation of the percentage of urban population liv-
ing in million-plus agglomerations contributes to a 0.290% higher probability of 
an increase of the HDI. Among the other important independent variables (except 
urbanization variables), we find that FDI has a positive effect on the HDI. On the 
other hand, a higher value of the Gini index,  CO2 emissions, fertility rate, and GDP 
growth rate reduce the values of HDI. Regression model 1 shows that a 1-unit 
increase of  CO2 emissions (or fertility rate) is associated with a decrease of 0.049 
(or 0.164) units on the HDI.

However, regression models 1–6 consider all countries together. As different 
countries are in a different phase of urbanization, we run the regression models sep-
arately for high-, upper-middle-, lower-middle-, and low-income countries as well. 
We only consider urbanization variables, as lower data size of the other explanatory 
variables do not show robust results.

Table 5 presents the estimated random effect Tobit estimation results where we 
consider only all the variables of urbanization together. The results are almost simi-
lar to the results presented in regression results 1–6 with little variations. The per-
centage of urban population has a positive and statistically significant effect on HDI 
for all countries irrespective of income differences. The total urban population has 
a positive effect on HDI for the regression results obtained for all countries, high-
income countries, lower-middle-income countries, and low-income countries. The 
effect in upper-middle-income countries is not statistically significant. The urban 
population growth rate does not have any effect on the HDI for all country-level, 
high-income countries, and lower-middle-income country’s estimation. In contrast, 
it has a positive (or negative) effect on HDI for upper-middle-income countries (or 
low-income countries). The percentage of the population living in urban agglomera-
tions of more than 1 million people has a positive effect on HDI except for high- and 
lower-middle-income countries. The percentage of the urban population living in 
the largest city has a positive effect on HDI in lower-middle-income countries, while 
it has a negative effect on the results obtained for all countries level and low-income 
countries. However, it does not have any impact on HDI for high- and upper-middle-
income countries.
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5.1  Robustness check

As per theoretical explanations, the relationship between urbanization and the HDI 
(as GDP is already part of HDI) is the question of reverse causality. Other macro-
economic variables such as  CO2 emissions are assumed to be endogenous, because 
causality may run in both directions—from  CO2 emissions to HDI and vice versa 
(Bedir  and Yilmaz, 2016). Therefore, regressors may be correlated with the error 
term. The country-specific effect representing time-invariant determinants of HDI 
may be correlated with the explanatory variables. To solve this problem we estimate 
the “system GMM” approach initially proposed by Arellano and Bover (1995) for 
dynamic panel estimation. The “system GMM” model also takes care of the auto-
correlation problem which arises from the use of lagged dependent variables. In 
summary, the system GMM model better controls for the three sources of endogene-
ity, namely unobserved heterogeneity, simultaneity, and dynamic endogeneity.

Table 6 presents the estimated results. The panel sample comprises between 105 
and 157 countries, depending on which regressors are included. We limit the num-
ber of instruments by including a maximum of two lags, to avoid rejection of the 
null for the validity of overidentifying restrictions. Regression model 12 presents 
results for the full model, including all regressors we consider. Other regression 
models report comparable estimates with a parsimonious set of controls. We use 
parsimonious models, as they are simple models with great explanatory predictive 
power with the consideration of just the right amount of predictors needed to explain 
the best regression models. Regression models 12–15 consider the number of instru-
ments less than the number of groups/countries. This avoids the problem of ‘too 
many instruments’ associated with the estimation. All tests for second-order auto-
correlation and Hansen J-test are satisfactory. The null hypothesis of AR2 diagnostic 

Table 4  Marginal effects of the overall expected value of estimated random effects Tobit coefficients

Source: author

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Percentage of urbanization 0.348 0.408
Urban population 0.004 0.0134
Urban population growth 0.009 − 0.036
Population in urban agglomerations of 

more than 1 million (% of total popu-
lation) agglomerations

0.123 0.290

Population in the largest city (% of 
urban population)

− 0.031 − 0.045

CO2 emissions − 0.049 − 0.059 − 0.065 − 0.067 − 0.068
Foreign direct investment 0.002 0.0006 0.002 0.004
Fertility rate − 0.164 − 0.168 − 0.279 − 0.208 − 0.381
GDP growth rate − 0.002 − 0.002 − 0.003 − 0.002 − 0.003 − 0.001
GINI index − 0.070 − 0.066 − 0.079 − 0.155 − 0.088
Inflation rate 0.000 0.000 0.000 − 0.0004 − 0.0005
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tests for all regression models cannot be rejected at a 5% or less statistically signifi-
cant level. Therefore, our results have no caution of potential overfitting bias.

Regression results in Table  6 show that the percentage of urbanization, total 
urban population, urban population growth rate, the population in million-plus 
urban agglomerations, and FDI all have a positive statistically significant effect on 
the HDI. On the other hand, the population in the largest city of a country, CO2 
emission, fertility rate, GDP growth rates, and Gini index have a statistically signifi-
cant negative effect on the HDI. The results are consistent with the previous results 
which are obtained by using the Tobit model in Table 3. However, inflation rates 
do not have any statistically significant effect on the HDI in Table 6. The estimated 
results support previous studies such as Shah (2016), Arisman (2018), Khan et al. 
(2019), and Asmita et al. (2017). The insignificant effect of inflation HDI supports 
Connoly et al. 2014.

6  Interpretation of the results

The estimated results show that, overall, the percentage of the urban population, 
total urban population, urban population growth rate, and percentage of the popu-
lation living in million-plus urban agglomerations have a positive effect on HDI. 
This indicates that urbanization is beneficial for improving the social and economic 
development of a country. Now, the question arises on how urbanization improves 
HDI. Urban centers are much more productive than rural areas. It uses resources 
more efficiently. It provides more opportunities in terms of improving wages and 
subsequently living standards. Greater efficiency and rising prosperity are the out-
comes of what is, on the whole, a virtuous circle (Turok 2014). Higher provisions 
of educational and health infrastructure are also expected in the cities through the 
higher investment. Therefore, urbanization not only improves the income of a coun-
try, but also the quality of life of its residents.

The results also show that a higher percentage of the urban population resid-
ing in the largest city of a country has a negative effect on HDI. This indicates that 
when a city becomes very large, it suffers from overconcentration of population 
and increases congestion cost in terms of insufficient provision of many types of 
infrastructure such as road, water, electricity, telecommunications, ports, railways, 
and air transportation. It also increases  CO2 emissions, if green technologies are not 
used adequately. Rumney and Binnie (2021) show that just 25 big cities from around 
the world produce more than half of the climate-warming gases. Therefore, the cost 
of congestion increases and diseconomies limit the efficiency of service providers 
and hinder economic growth (Nguyen and Nguyen 2018). Linn (1982) and Richard-
son (1987) argued that the effects of the diseconomies factor can be seen clearly in 
the large urban areas in the country. This specifies that overconcentration or urbani-
zation in the largest city harms the quality of life and reduces the value of HDI.

The estimated results show that the impact of urbanization on HDI may vary with 
the differences in the income level of a country. For high-income countries urban 
population growth rates, the percentage of the total population living in million-plus 
cities, and the percentage of urban population living in the largest cities have no 
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impact on HDI. This implies that large cities in high-income countries have reached 
their saturation point. For upper-middle-income countries, the total urban popula-
tion and percentage of the urban population living in the largest cities do not have 
any impact on HDI. This indicates that urbanization in these countries is reaching 
toward saturation point. The percentage of the urban population living in the largest 
city is beneficial for HDI for lower-middle-income countries, whereas the percent-
age of the population living in million-plus cities has no impact on it. This indicates 
that though the speed of urbanization for these countries is important, different large 
cities have different impacts on HDI. For low-income countries, it seems that the 
largest city of the country has reached its saturation point and has a negative effect 
on HDI. This indicates that the impact of urbanization on HDI can vary based on the 
different stages of development a country is undergoing.

It is evidenced that higher  CO2 emission, higher fertility rate, and higher GDP 
growth rate which are all linked to mainly urbanization of a developing country have 
a negative effect on HDI. In contrast, FDI has a positive effect on it. Dunning (1977, 
1993) argued that FDI not only contributes to the economic growth and develop-
ment of developing countries through capital formation, job creation, technology 
transfer, and knowledge spillovers, but also affects the process of urbanization devel-
opment of developing countries. The level of inequality has a negative effect on 
HDI. Ha et al. (2019) stated that, in the short term, urbanization can increase income 
inequality because wages are higher for urban jobs than rural work. However, in the 
long term, when urbanization is highly developed, the difference in income distribu-
tion in the two regions may decrease, and income inequality will decrease. Kanbur 
and Zhuang (2013) found that the effect of urbanization and the economic structure 
change on income inequality varies from country to country.

7  Conclusions and policy implications

The present study assesses the impact of urbanization on HDI. We consider 187 
countries from the period of 1990–2017. The random effect Tobit and dynamic 
panel data models are estimated for the analysis. Urbanization is measured by 
the total urban population, percentage of the urban population, urban popula-
tion growth rate, percentage of the total population living in million-plus urban 
agglomerations, and percentage of the total urban population living in the larg-
est city. In addition to urbanization, we also add other important variables such 
as  CO2 emissions, FDI, fertility rate, GDP growth rate, level of inequality (Gini 
index), and inflation rate to investigate the determinants of the HDI. As differ-
ent countries are experiencing different stages of urbanization, we also separate 
our analysis into high-income countries, upper-middle-income countries, lower-
middle-income countries, and low-income countries. Data were collected from 
the UNDP and the World Development Indicators provided by the World Bank.

All country-level analysis suggests that the percentage of urbanization, total 
urban population, growth rate of urban population, and percentage of the popula-
tion living in million-plus agglomerations have a positive and statistically signifi-
cant effect on HDI when we run the regression along with controlling all other 
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important variables. On the other hand, the percentage of urban population liv-
ing in the largest city in a country has a negative effect on HDI. In addition to 
that FDI has a positive effect on HDI, higher  CO2 emissions, fertility rate, GDP 
growth rate, inequality, and inflation rate have a negative effect on it.

The results also are spread by country-level income differences. The percent-
age of urbanization has a positive effect on the HDI across all countries. The 
impact of the total urban population on the HDI is also positive except for upper-
middle-income countries. The urban population growth rate does not have any 
effect on all-country level, high-income countries, and lower-middle-income 
countries estimations. The percentage of total population living in million-plus 
agglomerations does not have any impact on the HDI for high-income and lower-
middle-income countries. The population living in the largest city of a coun-
try does not have any impact on the HDI for high-income countries and upper-
middle-income countries. This indicates that the impact of urbanization on HDI 
depends on different stages of development a country is undergoing.

Based on the results, we suggest that overall urbanization has a strong posi-
tive effect on HDI. The increase in the percentage of the urban population is the 
most important indicator of urbanization to increase the HDI of a country. There-
fore, the level of development in terms of per capita income a country is under-
going does not matter, but it must increase the percentage of the urban popula-
tion to realize the benefit of urbanization for improving higher HDI. On the other 
hand, the promotion of urbanization through the development of the largest city 
of a country is not required. The largest city of any country is driven by higher 
diseconomies of scale. They have reached their saturation point. Therefore, the 
scope for expansion has been exhausted within the city proper. Though lower-
middle-income countries managed their largest city, by and large million-plus 
cities are not well managed. In contrast, lower-income countries do not manage 
their million-plus cities including the largest city properly. Therefore, developing 
countries need a better plan for large cities, whereas developed countries need to 
promote middle-tired cities or small towns.

The percentage of urbanization is very low (i.e., about 30.98%) in low-income 
countries compared to high-income countries (i.e., about 71.25%) during study peri-
ods. These countries still depend on a rural-based agriculture economy. Therefore, to 
use resources such as land and labor more productively, they should promote urbani-
zation. The percentages of the population living in million-plus cities are higher in 
lower-middle-income countries (i.e., 18.86%) than in high-income countries (i.e., 
15.33%). This indicates that urbanization in the developing world is mainly driven 
by the concentration of population in large cities. This has led to an unsustainable 
urban system. Therefore, these countries should focus on middle-tired cities for sus-
tainable urbanization. Along with that, million-plus cities have to provide adequate 
basic services and need to manage properly so that they become the engine of eco-
nomic growth.
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Finally, it is suggested that along with the promotion of a higher urbanization 
rate, developing countries such as lower-middle-income and low-income coun-
tries should use green technologies to mitigate greenhouse gas emissions. It is also 
required to control the extent of inequality by distributing the benefits of urbani-
zation among different regions and different groups of people, so that urbanization 
becomes an important factor behind an equal and prosperous society. To promote 
sustainable urbanization, higher investment is required. The investment should be 
driven by a higher level of FDI. Therefore, urban management should promote a 
supportive business environment too. It is also important to control inflation so that 
urbanization becomes instrumental to increasing HDI.

However, linking urbanization with poverty reduction, higher employment 
opportunities, higher provision of basic urban infrastructure, and higher government 
spending on education and health sectors for improving higher HDI values are left 
for future research.

Appendix

Figure 3, Table 7.

Source: Author  
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