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1. Introduction

‘ ities are widely believed to be engines of economic growth and good

jobs. In this context, the urbanization process under way in India is
good news. According to data from the Census of India, the share of India’s
population residing in urban areas increased from 20 percent in 1971 to 31
percent in 2011, with the urban population of 377 million representing the
second largest urban community in the world. All expectations are that the
process of urbanization in India will continue, if not accelerate, with various
models suggesting that the country might add another 400 million people
to its cities by 2050 (United Nations 2014). However, the link between
urbanization and economic dynamism is not assured, and a number of urban
experts have raised concerns about the nature of urbanization underway in
the developing world. For example, Gollin, Jedwab, and Vollrath (2016)
bring up the case of two cities, Shanghai and Lagos. Both are large cities in
countries with similar urbanization rates. However, it is highly unlikely that
their potential to deliver on better economic outcomes for their residents is
the same. Similar concerns are raised by Henderson (2014).

In India’s case, several commentators have noted that the potential of
its cities and towns to spur economic activity may not be met fully due to
several factors, including limited investment in infrastructure, the prev-
alence of unsynchronized spatial and economic planning systems, and
suboptimal land-use management (Ahluwalia, Kanbur, and Mohanty 2014;
Mathur 2016; McKinsey Global Institute 2010). Thus, while India’s cities
may continue to grow in terms of population, whether they will fulfill their
potential as engines of growth and generators of productive and well-paying
jobs—good jobs, for short—remains to be seen.

In this paper, we carry out several exercises to shed light on India’s
urbanization process by combining information on city (and town) char-
acteristics from three main sources of data: the 2001 and 2011 population
censuses, which provide demographic, amenities, and infrastructure-related
information; the 1998 and 2013 economic censuses (ECs), which provide
information on the structure of economic activity; and the geographic infor-
mation system (GIS)-enabled road network data, which is used to construct
transport connectivity and market access (MA) measures. Our main objec-
tive is to understand the determinants of urban success, understood as not
simply reflecting city population growth, but also cities’ ability to provide
better jobs to urban residents. This enables us to say something about the
conditions under which India’s urbanization will be growth-promoting and
will generate more productive and better-paying jobs.
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The first exercise we carry out examines the determinants of population
growth in Indian cities between 2001 and 2011. Compared to the previous
literature, our main contribution is to focus on cities as the unit of analysis
and consider a relatively wide range of determinants of city growth, includ-
ing cities” economic structure and infrastructure, connectivity to other cities
and MA, and human capital. Second, we examine the association between
these determinants and city-level employment in firms with 10 or more
workers, which we take to be a proxy for good jobs. Finally, we carry out a
preliminary assessment of whether cities in Indian states with more flexible
labor and urban land regulations see faster growth of employment.

We find a positive association between various dimensions of economic
activity and population growth of cities, emphasizing the importance of
cities as centers of production. We also find connectivity between cities
to influence city growth. We further find that the factors that contribute to
population growth are also associated with our proxy for good jobs, espe-
cially in cities with a population of less than 100,000 (also referred to as
towns in official census documents). Finally, employment growth, especially
that driven by firms with 10 or more workers, tends to be larger in cities
belonging to states with more flexible labor and urban land regulations.
While the causal interpretation of our results is tentative at this point of
time, we believe that the analysis contained here is useful in building a set
of stylized facts about Indian urbanization and in pointing to the need for
Indian policymakers to look at the urbanization process underway in India
as an unprecedented opportunity for generating higher economic growth
and creating good jobs.

The remainder of this paper is organized as follows. Section 2 motivates the
need for understanding the drivers of city growth and jobs, and discusses the
related literature. Section 3 provides a discussion of our data and the empir-
ical framework we use to analyze various aspects of urban growth. Section
4 describes the results of our analysis while Section 5 concludes the paper.

2. Urban Growth

2.1. Urbanization and Development

Historically, urbanization has played a crucial role in generating economic
growth and has been central to the development process. Industrialization
has been a crucial link between urbanization and growth, with cities being
the locations where factories clustered and prospered. The urbanization
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underway in the developing world appears to be different. In particular,
while developing a country, cities are expanding and getting denser, defi-
ciencies in infrastructure investments—including in transport connectivity
both within cities as well as across other cities and locations—sub-optimal
land-management systems, and uncoordinated economic and spatial plan-
ning seem to be making it difficult for cities to thrive economically and to
address the negative externalities that can arise with growing population
and density (Glaeser and Henderson 2017).

Similarly, though many developing countries are becoming highly
urbanized, they lack large industrial sectors. Gollin, Jedwab, and Vollrath
(2016) find that the historically tight relationship between urbanization
and industrialization breaks down for much of the developing world. They
draw a distinction between *“consumption cities,” where a larger fraction
of workers are employed in nontradable services, and “production cities,”
where a larger fraction of workers are engaged in manufacturing or in
tradable services. They note that the nature of urbanization may well have
implications for the subsequent role of urbanization in driving growth and
job opportunities. For example, Shanghai and Lagos are cities in countries
with similar urbanization rates, but with probably very different potentials
for driving growth.!

In a nutshell, while developing country cities may be drawing more and
more residents and getting larger, whether they are doing so in a manner
that enables cities to play their role as engines of growth, and generators of
productive and well-paying jobs is unclear.

Similar concerns have been raised about the urbanization process in India.
According to the McKinsey Global Institute (2010), Indian cities have been
spending only around $17 per capita on urban infrastructure versus their
benchmarked needs, estimated at $100 per capita. Similarly, restrictive
regulations on land use and building regulations, including very low floor-
area ratios, seem to have made urban land artificially scarce, especially
in the most economically dynamic cities (Brueckner and Sridhar 2012;
Clarke Annez et al. 2014; Sridhar 2010a). And, notwithstanding the 74t
Constitutional Amendment of 1992, aimed at revitalizing and strengthening
urban governments, India’s urban governance framework continues to be
characterized by a lack of empowered city officials who are incentivized to
promote rapid local economic development.

1. Gollin, Jedwab, and Vollrath (2016) note that cities can switch from being of one type to
another. For example, cities such as San Francisco, Denver, and Houston could be considered
“consumption cities” in the past. But over time, they have developed into “production cities”.
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Finally, the broader policy environment may not be supportive of the
development of economically dynamic cities. To the extent that urbaniza-
tion—industrialization linkages matter for urban success, the policy obstacles
to industrial development may lead Indian cities to lack an economic base
that fosters dynamism. In the Indian context, rigidities in labor regulations
are widely believed to have constrained the growth of Indian manufacturing
(Panagariya 2008). Further, it is believed that India has some of the most
onerous land-use restrictions in the world, including restrictive floor-area
ratios, and complex and time-consuming processes for conversion of land
to different uses (Brueckner and Sridhar 2012; Clark Annez et al. 2014).
Together, restrictive labor and land-use regulations are particularly likely to
be binding constraints on industrial investment in cities as opposed to rural
areas, abetted by poor city-level infrastructure and connectivity.

In summary, Indian cities, or at least some subset, may well be consump-
tion cities and not production cities, using the language of Gollin, Jedwab,
and Vollrath (2016). They may be absorbing more and more residents, but
are not necessarily providing the conditions for the emergence of more
dynamic firms and jobs.

2.2. Understanding City Growth: Recent Literature

While there is a large literature that looks at the determinants of urban growth
(see Duranton and Puga 2014), the literature on the determinants of city
growth in a developing country context is more limited. Understanding these
determinants is, however, important for various reasons (Duranton 2016a).
First, the infrastructure needs of cities are massive. An understanding of
which types of cities are likely to grow most rapidly can inform policymak-
ers as they decide on how to allocate scarce funds for investments in urban
infrastructure across urban centers and types of cities. Second, understanding
what types of factors are more or less important in driving city growth—
along with a sense of how these affect development outcomes at the city
level (e.g., wages and job opportunities)—can inform policymakers about
what types of investments and interventions are needed. As noted above, the
cross-country evidence clearly indicates that there is considerable diversity
in the urbanization process underway across the developing world. Cities
that are growing due to their role as centers of consumption, with the main
engines of economic activity located elsewhere, may need different types
of investments and interventions to improve living standards and serve as
future engines of growth, as compared to cities that are primarily centers
of production.
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Perhaps the most comprehensive study on the determinants of city growth
in a developing country is that of Duranton (2016b), who assembles a large
and comprehensive dataset on Colombian cities. Focusing on city growth
from 1993 and 2010, he argues that Colombian cities are best viewed as local
labor markets. Cities that offer higher wages grow more, with high wages
themselves driven by conditions in local labor markets and, to some extent,
a more educated workforce. City roads also matter, most likely because
better city-level transport infrastructure benefits commuters going to work.

Another notable study is that by da Mata et al. (2007), who construct
a dataset of 123 Brazilian agglomerations to examine the determinants of
Brazilian city growth between 1970 and 2000. They find that city growth is
positively influenced by reductions in intercity-transport costs, increases in
market potential for goods, and better labor force quality. Decreases in rural
income opportunities also foster city growth while local crime and violence
detract from city growth.

The literature on the determinants of growth of Indian cities is quite
sparse, though it is growing. Sridhar (2010b) examines the determinants of
urban population growth as well as urban economic output mainly at the
district level, which as administrative subdivisions of Indian states usually
cover around 5,500 km? of rural and urban area, and, based on the 2011 cen-
sus, on average have around eleven cities and towns.2 Sridhar finds that at the
district level, a higher proportion of manufacturing to service employment,
proximity to large cities, and primary school coverage per population are
associated with larger urban populations. As for the growth of district-level
urban population, a key finding is that higher temperature differences (a
proxy for unfavorable climatic conditions) do not discourage growth. (As
for urban output, a higher literacy rate and a greater share of manufacturing
employment, relative to services across cities and towns that constitute the
urban district, are associated with higher non-agricultural output per capita.
This suggests that the nature of economic activity that residents are engaged

2. While urban output is captured by non-agricultural net district domestic product for dis-
tricts belonging to eight of India’s states in 2003-04, the analysis of urban population growth
is based on aggregating city- and town-level information from the census town directories
for 2001 and 1991 published by the Census of India. The determinants include district-level
averages of city/town-level indicators of human capital (e.g., literacy rates), climatic conditions
(temperature differences), distance to the nearest large city (with population of 100,000 or
more), road length per 1,000 people, and the ratio of manufacturing to services employment.
Some of Sridhar’s analysis is conducted at the city level, for which a measure of land use
controls as captured by the urban land ceiling legislation is also introduced in accounting for
the size of cities in 2001 and population growth in cities from 1991 to 2001.
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in, and not just population growth, is important to consider when thinking
about what constitutes urban success.)

At the city level, Sridhar (2010b) finds that population growth is faster
in cities with manufacturing rather than agriculture as their economic base,
and where there have been reforms relaxing the strong land use controls
associated with the Urban Land Ceiling Regulation Act (ULCRA), consis-
tent with the view that these have detracted from city growth by artificially
creating a scarcity of urban land.

Further city-level analysis of how the city shape and the spatial dimen-
sions of land use and land-management-related policies affect city popu-
lation growth is provided in Sridhar (2010b) and Harari (2016). Sridhar
(2010b) finds that ULCRA and building height restrictions imposed through
floor-area ratio restrictions limit the population that can be accommodated
by a city and encourage sub-urbanization. Harari investigates how city
shape affects the location choices of consumers and firms. Consistent with
it being a consumption amenity, cities with more compact shapes are found
to be characterized by larger populations (as well as lower wages and higher
housing rents). Building height restrictions exacerbate the modeled welfare
costs of poor city shape, while road infrastructure mitigates it.

2.3. Related Literature: Cities and Economic Dynamism

There are a large number of studies that consider whether and how cities
might contribute to economic dynamism, though most focus on developed
country experiences (see Duranton 2014 for a detailed review of the lit-
erature). One way to study the link between urbanization and growth is to
examine the effects of cities on wages and/or productivity. The evidence,
mostly from developed countries and based on estimating the elasticity
of wages or firm productivity, with respect to city employment or urban
density, suggests that larger cities offer workers jobs that allow them to be
more productive (Duranton 2014).

In the case of India, Chauvin et al. (2017) and Hasan, Jiang, and Rafols’
(2017) examination of the size of agglomeration economies associated with
urban locations yields a mixed picture. While the urban district-level anal-
ysis of Chauvin et al. yields elasticities of nominal wages to urban density
of around 7-8 percent, Hasan et al.’s analysis at the city level, but using a
proxy measure of average city-level wages, suggests lower elasticities. Using
data from Indian manufacturing, Lall, Shalizi, and Deichmann (2004) find
a weak relationship between urban density and firm performance using the
district as their locational unit of analysis.
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Another rationale for the existence of urban agglomeration (UA), that
is, more intense input-output linkages, thicker local labor markets, and
deeper and wider knowledge spillovers, is that larger cities may encourage
innovative activities and entrepreneurship. Cities’ role in fostering entre-
preneurship, usually measured by average establishment size and age, may
be particularly important in both developed countries and developing ones.3

Glaeser et al. (1992) find a strong correlation between growth in a US city
and sector over a period of time, and the presence of small establishments
in that city and sector at the beginning of the period. Extending Glaeser et
al. (1992), Faberman (2011) shows through correlations and ordinary least
squares (OLS) regressions that, on average, high-growth cities have relatively
younger establishments (less than five years old). Furthermore, Glaeser,
Kerr, and Kerr (2015) address causality concerns in estimation and show that
entrepreneurship (as defined by start-up employment shares) positively affects
city growth. The literature is thinner for developing countries. A study that
examines the relationship between entrepreneurship from a spatial dimension
for India—albeit at the district level and not at the city level—is that of Ghani,
Kerr, and O’Connell (2014), who find entrepreneurship in the services sector
(as captured by the level of employment in rural or urban firms less than three
years old) to respond more than proportionately to district population. In the
case of manufacturing, supportive incumbent industrial structures for input
and output markets are strongly linked to higher establishment entry rates.

Infrastructure, especially transport infrastructure, is likely to be an
important influence on how incomes evolve within and across cities. Indeed,
transport infrastructure is especially important for the evolution of urban
systems—that is, groups of cities interconnected economically. Lall, Wang,
and Deichmann (2010) examine how both local infrastructure (availability
of municipal roads, street lighting, water supply, and drainage) as well
as national infrastructure (proximity to international ports and highways)
improve city competitiveness, measured as the city’s share of national
private investment. They find the latter to have a larger effect on a city’s
attractiveness for private investment. Alder, Roberts, and Tewari (2017)
exploit changes in transport infrastructure that have led to reductions in
travel time from 1996 to 2011 to examine how changes in MA (i.e., how well

3. The literature for developed countries provides evidence that cities affect the propensity
for innovation—research and development activities tend to be more concentrated locationally
than production in most industries, and often occur in large metropolitan areas (Audretsch
and Feldman 1996). This may also carry over to some developing country cities. See Sridhar
(2010b) for a discussion of the role of knowledge-based industries such as IT in driving the
growth of Indian cities like Bangalore and Hyderabad.
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a location is connected to all other domestic locations) influence urban and
rural incomes as captured by nightlights data for 5,900 sub-districts. Their
results suggest that improvements in both urban and rural MA should raise
incomes. Relatedly, Ghani, Goswami, and Kerr (2016) show that a major
upgrade of India’s main highways raised productivity and encouraged entry
of plants in districts close to the improved highways.

Finally, turning to how urban form might affect economic growth, a key
contribution is that of Tewari et al. (2017), though Harari 2016 and Sridhar
2010b are also related. Tewari et al. (2017) examine the relationship between
various dimensions of a city’s urban form and its subsequent growth for a
sample of 479 cities. They find measures of urban sprawl to detract from
city economic growth as proxied by nightlights data over 2002-11.

With some notable exceptions, such as the recent work of Harari (2016)
and Tewari et al. (2017), most of the studies treat districts as the urban unit
of analysis (see, e.g., Chauvin et al. 2017; Ghani, Kanbur, and O’Connell
2013). This is because most of the available data from labor and enterprise
surveys contain geo-information down to the district level. However, as
noted earlier, Indian districts often cover large rural areas, and many contain
multiple, geographically independent urban areas, that is, cities and towns.
A more appropriate unit of analysis is thus likely to be the city or town,
which is the administrative division below the district level and whose rural
counterparts are villages.

In addition, in several of the studies noted above, in exploring the relation-
ship between urbanization and economic activity, the city-level measures of
economic activity are captured in a highly aggregated manner (e.g., through
the intensity of nightlights as a proxy measure for aggregate economic activ-
ity, as in Tewari et al. 2017). Nuances that arise from different structures of
economic activity—for example, differences in the relative importance of
manufacturing and the role, if any, of formal and large firms—get missed
in this approach.

3. Analyzing Urban Growth: Data and Empirical Framework

As noted in the introduction, our interest is to understand the factors that
drive not only the growth of cities, but also the cities’ ability to provide better
jobs. Our empirical analysis consists of three inter-related exercises. First,
we examine the determinants of population growth in Indian cities between
2001 and 2011. Compared to the previous literature, our main contribution
is to focus on cities as our unit of analysis rather than urban districts as some
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previous literature on urbanization has done, and to consider a wider range of
determinants of city growth, especially those pertaining to cities’ economic
structure. Second, we examine the association between these determinants
of city population growth and the proportion of “good” jobs as proxied by
the share of city-level employment in firms with 10 or more workers (and
which Mincerian wage regressions suggest is a good proxy for better wages).
Finally, we carry out a preliminary assessment of whether cities in states with
more flexible labor and land regulations see faster growth of employment.

3.1. Data

Our main sources of data include the Census of India for 2001 and 2011,
establishment-level information from the fourth and sixth ECs carried out in
1998 and 2013, respectively, and GIS-enabled road network data to measure
a city’s connectivity and MA. We also use data from various rounds of the
National Sample Survey Office’s Employment-Unemployment Surveys
(NSS-EUS), namely the 55t (1999-2000), 64t (2007-08) and 68" (2011-12)
rounds. These provide us information on educational attainment, the extent of
migration, and correlates of wages, respectively, for the urban parts of districts.

Before getting into details on the data, a few remarks on the population
census are in order. First, at least since the 1961 census, the criteria for
identifying urban areas have been broadly similar. In addition to statutory
towns (i.e., locations with a municipal corporation, municipality, canton-
ment board, notified town area committee, or town council), urban areas
include census towns, that is, places that meet three criteria: (a) a population
of at least 5,000; (b) 75 percent or more of the male population (working
population in 1961 and 1971) engaged in non-agricultural pursuits;* and
(c) a population density of at least 400 persons per square kilometer. Census
towns are administrative units formally classified as villages but which
satisfy the three criteria above simultaneously.

In addition to statutory and census towns, the census also tracks UAs,
continuous urban areas consisting of a town and its adjoining “outgrowths”
or two or more physically contiguous towns (with or without the outgrowths
of such towns).> UAs must consist of at least a statutory town, and its total

4. The definition for the 2011 census entailed a slight change. Now, only “main” male
workers are included in the criteria; marginal workers are excluded.

5. An outgrowth is an area lying outside the boundary of the town and within the “revenue
limit” of a village or group of villages. It should possess various urban features in terms of
infrastructure and amenities. Examples of outgrowths include railway colonies, university
campuses, and port areas.
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population (all constituents combined) should not be less than 20,000. In
our analysis, we treat UAs the same as towns.

Second, the terms town and city are often used interchangeably by
researchers. We also adopt this practice for ease of exposition. However, in
official terminology, cities refer to towns with a population of 100,000 or
more. We rely on this distinction for our econometric analysis, and estimate
various regression models by both pooling across cities and towns, as well
as considering them separately.

Finally, while the concepts of census town, outgrowths, and UAs try to
capture the urbanization process taking place outside the administrative
boundaries that mark statutory towns, it is possible that official statistics
understate the extent of urban growth. One reason is the complex and
time-consuming process of redrawing municipal boundaries as cities and
towns expand (Colmer 2015). Thus, reliance on census data may understate
the true extent and growth of urban areas and, therefore, urban population.®

3.1.1. Census oF Inpia DATA

The Census of India provides “town directories” that include detailed tabu-
lated information not only on demographic variables, but also on geographic
features (including land area), climatic amenities, infrastructure provision,
social and educational services, and government revenues and expenditures
at the city/town (and village) level.

We limited our attention to towns with a population of at least 10,000
in 2001 and used town IDs to merge the town directories of the 2001 and
2011 censuses. For those with inconsistent IDs, we made use of town names,
district names and state names to verify and match. We treated each UA as
an integrated city, aggregating variables of the constituent towns and areas
to reach the final values for the UA. By matching cities and towns across the
2001 and 2011 censuses, we are able to generate both our main dependent
variable (growth in a city/town’s population) and various town-level char-
acteristics as explanatory variables, such as city amenities, infrastructure,
and access to state headquarters, among others.

6. An increasingly popular approach around this problem is to use data on nighttime lights
and use these to delineate urban areas. The underlying logic is that urban areas are character-
ized by a concentration of people, and incomes such that a threshold value of the luminosity
of nighttime lights can be used as a proxy for whether a given area of land is urbanized or not
(see, e.g., the application of this approach by Tewari et al. 2017). However, the use of nighttime
lights in the analysis of urbanization issues is not without its own drawbacks. For example, from
the perspective of defining urban areas, scattering of nightlights over a wide geographic area
could well lead some rural areas adjacent to cities to be defined as urban. More importantly, it
is very difficult to match population and other variables used in urban analysis to such areas.
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The population and area of each city or town were carefully examined.
The population and data of each sample town and city from the town
directory were cross-validated with the so-called A-4 tables of Census
of India, 2001 and 2011. These provide the reasons for variations in the
population and area of each town/city. The towns in which anomalies
have been found in area and population were excluded from the sample.
Both declassification and addition of towns were examined to finalize the
sample. We also encountered towns/cities with extreme population and/or
area growth between 2001 and 2011 in the data. After careful validation
of the data using other sources to verify population figures, we restricted
our analysis to those towns/cities with a population growth greater than
—50 percent and less than 500 percent, and an area growth greater than
—10 percent and less than 500 percent.

Our final dataset allows us to work with a maximum of 2,426 Indian cit-
ies and towns with a population of at least 10,000 in 2001. These belong to
502 districts across 21 states and 4 union territories that are well integrated
to India’s major markets from the perspective of transport connectivity.” It
is important to note that our sample does not capture the urban growth that
results from the transformation of a rural area in 2001 into a standalone
urban center, such as a census town, in 2011. We also do not capture towns
in 2001 that get classified as a new UA in 2011. This is because we have
no way to split a new UA into its 2001 constituents.

Nevertheless, our sample should capture key features of urbanization
and its growth between 2001 and 2011. The Census of India reports that a
majority (86.1 percent) of the cities in India had a population of less than
100,000 in 2001. There were only 73 cities in India, or 2.6 percent of the
total, at the other end of the spectrum with a population of 500,000 or
more. In our final sample, 85.5 percent of the cities had a population of
less than 100,000 in 2001 and 2.8 percent had a population of 500,000 or
more. Table 1 presents the distribution of our sample cities by population
and compares it with the overall, all-India numbers reported in the census.
As may be seen, our sample mimics key features of the urban population
and its distribution well.

Table 2 reports some summary statistics for our sample and by different
city size groups. The top panel of the table is based on information provided
in the population census tables, and in addition to population, also covers

7. The included states and Union Territories are: Andhra Pradesh, Assam, Bihar,
Chandigarh, Chhattisgarh, Dadra & Nagar Haveli, Daman & Diu, Delhi, Goa, Gujarat,
Haryana, Himachal Pradesh, Jharkhand, Karnataka, Kerala, Madhya Pradesh, Maharashtra,
Odisha, Puducherry, Punjab, Rajasthan, Tamil Nadu, Uttar Pradesh, Uttarakhand, and
West Bengal.
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TABLE 2. Summary Statistics (Means) by Cities and Towns

Full
Variables Sample  Towns  Cities
Number of Cities 2,426 2,075 351
Population, 2001 101,546 30,861 519,410
Population growth 2001-11 0.152  0.141 0.219
Literacy rate, 2001 0.744 0.741 0.778
Electricity connections per 10,000 population, 2001 1,704 1,690 1,785
Pucca road density (kms of road per sq. km of area), 2001 4,006 3.653 6.093
D: Age 0 to 1 (ratio to total population), urban 2001 0.031
D: Age 0 to 5 (ratio to total population), urban 2001 0.117
D: Age 0 to 17 ratio to total population), urban 2001 0.390
D: Internal migration (ratio to total population), 0.342
urban 2007-08
D: Intra-district migration, urban 2007-08 0.169
D: Inter-district migration, urban 2007-08 0.122
D: Inter-state migration, urban 2007-08 0.051
D: Years of schooling, urban 1999-2000 5.925
Diversity index, mfg, 1998 0.799 0.772 0.956
Diversity index, mfg and srvcs, 1998 1.649  1.587 2.012
Manufacturing employment share, 1998 0.266  0.264 0.277
Share of young firms in mfg and srves, 1998 0.396 0.394 0.405
Share of young firms with 10+ workers in mfg, 1998 0.009 0.009 0.014
Share of young firms with 10+ workers in mfg and srvcs, 1998 0.005 0.004 0.007
Employment share of 10+ worker firms, mfg, 1998 0.223  0.205 0.328
Employment share of 100+ worker firms, mfg, 1998 0.076  0.065 0.145
Employment share of 10+ worker firms, mfg and srves, 1998 0.224  0.213 0.286
Distance to state highway, 2001 (‘000 km) 0.006 0.006 0.004
Distance to expressway or national highway, 2001 (‘000 km) 0.013 0.013 0.007
Market access from G-roads data, 2001 (100k persons 0.195 0.194 0.199
per kilometer)
S: Land regulation score 61.07
S: Land regulation dummy (1 = Good Land Management, 0.665
0 = Weak)
S: Flexible labor regulation (1 = Flexible, 0 = Inflexible) 0.455

Source: Authors’ estimates.

Note: “D” denotes district-level statistics. “S” denotes state-level statistics.

literacy rates and measures of city-level infrastructure provision. Although
not shown in the table, the diversity of these characteristics across Indian
cities is noteworthy?® (For a detailed discussion on the distribution of urban
infrastructure across Indian cities and towns, see Bhagat 2011a; Kundu,

Bagchi, and Kundu 1999; NIUA 2017.)

8. For instance, the 5t percentile literacy rate across cities is around 54 percent while the

95t percentile literacy rate is almost 89 percent.
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The second panel of Table 2 provides district-level information on prox-
ies for birth and fertility rates based on age-group data (0-1, 0-5, and 0-17
years) from the 2001 population census, various measures of migration from
the NSS-EUS carried out in 2007-08, and average years of schooling from
the NSS-EUS carried out in 1999-2000.° The data pertain to only the urban
parts of districts.® The age-group data from the population census shows that
on average, the 0-17 years age-group comprises a little more than one-third
of urban district population to which a city or town belongs, suggesting that
natural growth is an important component of urban growth in India (Bhagat
2011b; Kundu 2007). However, migration also contributes to urban growth.
According to Bhagat (2014) and Kundu and Mohanan (forthcoming), the
contribution of rural-urban migration in urban growth during 2001-11 was
in the range of 15-20 percent. Turning to the migration data from the NSS-
EUS of 2007-08, on average one-third of the population in an urban district
to which our cities and towns belong is comprised of migrants.'! Much of
the migration was driven by within-district migration and migration across
districts within the same state (i.e., intra-district or inter-district migration).
Migration across districts (inter-state migration) contributes much less.

3.1.2. MeASures oF Economic AcTiviTy Using THE Economic CENSUS

To capture the nature of economic activity at the city level, we use the
EC, which is conducted by the Central Statistics Office of the Ministry of
Statistics and Programme Implementation. The EC is a countrywide census
of establishments engaged in all economic activities except crop produc-
tion and plantations.'2 The key purpose of the EC is to provide a sampling
frame for follow-up sample surveys that collect more detailed sector-specific
information on the non-agricultural economy. In this study, we use public-
use micro records from the fourth and sixth editions of the EC carried out in
1998 and 2013, respectively (henceforth EC 1998 and EC 2013). The data
allows for the geographic location of establishments to be identified at the

9. The average years of schooling is computed by assuming the following correspondence
between the level of education survey respondents report and years of education: 0 years for
those who are illiterate; 5 years for those with primary education; 8 years for middle school,
10 years for secondary education; 12 years for senior secondary education; and 17 years for
college graduates.

10. None of these variables was available at the city level.

11. The NSS-EUS of 2007-08 defines a household member as a migrant if their last “usual
place of residence” at any point of time in the past was different from the present place (i.e.,
at the time of the survey). The last usual place of residence is a place (village/town) where
the person had stayed continuously for a period of six months or more.

12. We use the terms establishment, enterprise, and firms interchangeably.
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town and city levels.’® Both rounds of the EC provide information on an
establishment’s number of employees and major economic activity, while
only the micro-records of EC 1998 provide information on the age of the
enterprise (as captured by information on the number of years of operation
of the enterprise). The EC 1998 dataset covers 12.6 million establishments
for urban India, and 17.7 million establishments for rural India, while the
EC 2013 dataset covers 24 million and 35 million establishments for urban
and rural India, respectively.

In order to include the EC variables into our analysis, we had to match
administrative geographic boundaries across census years. Since the EC
of 1998 follows spatial boundaries as of August 1997, significant manual
effort was made to match city-level units to their 2001 population census
equivalent. Secondary sources such as the administrative atlas of India, pin
code database, digital maps, and other online resources were utilized to
track geographical variabilities between both years.* This effort resulted
in a one-to-one mapping of urban areas in the EC of 1998 with those of
the 2001 population census. Similar efforts were made for the EC of 2013
whereby spatial boundaries following the 2011 population census had to be
reclassified back to their 2001 status.

In constructing the various measures of economic activity across cities,
we limit our attention to 22 manufacturing and 22 service industries at the
two-digit level.’> This means that we omit one manufacturing industry
(recycling) and several service industries (public administration and defense,
other services, activities of domestic households as employers of domestic
staff, and extra-territorial organizations and bodies).

Given that EC data have rarely been used to examine the structure of
economic activity (at the city or town level), we compared sectoral totals
and composition of the EC 1998 with Round 55 of the NSS-EUS carried
out in 1999-2000. Although level differences in employment across the two
sources of data are apparent, correlations of employment distribution across
the 44 two-digit industries considered here are very strong (correlation of
0.94) across the NSS-EUS and EC 1998.1¢ We also find the manufacturing

13. A village is the rural counterpart to a town.

14. We are grateful to Vishal More for his support in carrying out this exercise.

15. Industrial classifications used in this paper are based on National Industrial Classification
(NIC) 2004. The three-digit NIC 2008 and four-digit NIC 1987 codes were harmonized to
their two-digit NIC 2004 equivalent.

16. Since the EC 1998 uses the 1987 four-digit NIC (1987) to record an establishment’s
economic activity, we first transformed the four-digit 1987 industry codes to their two-digit
NIC 1998 equivalent.
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to services sector employment ratios from EC and EUS to closely mirror
each other. The main difference between the EC and NSS-EUS can be found
in estimates of the share of total employment accounted by formal firms
(which we take here to be firms with more than 10 workers, an assumption
consistent with Indian regulations governing the manufacturing sector). This
is likely to be due to under-coverage of small firms in the EC. With this
caveat, the EC appears to be a good source for the sectoral distribution of
firms and employment at the city level. It is certainly the only one available
at this point of time.

The middle panel of Table 2 presents the variables of interest from the
EC, including total employment in the 44 manufacturing and service indus-
tries we consider, the sectoral employment share from formal (10+) and
large (100+) firms, and the share of young firms (i.e., enterprises reporting
5 years or less of operations).” We also constructed indices of diversity to
capture the role of industrial variety in driving city growth and influencing
employment-related outcomes. Following the previous literature (Duranton
and Puga 2000; Ghani, Kerr, and Tewari 2014), our indices are defined as
Div, = 1/Zj|sc - s, wherein s, refers to the share of industry j in city c’s total
employment, and s is industry j’s share in national total employment.’8 We
construct these indices separately for manufacturing as well as for manu-
facturing and services together. Note that the absolute difference between
Scand § in any given city captures the degree to which a given industry j is
over- or under-represented in the city relative to the country as a whole (in
terms of shares). Summing across industries and taking its inverse yields
the index. If a city has all of its manufacturing (or manufacturing and ser-
vices) employment in one industry that is also very small in size nationally,
the denominator of the index becomes large, driving the diversity index to
take a very small value that approaches zero. Alternatively, if the city’s
employment structure is identical to that of the country as a whole, then
the denominator of the index takes on small values, driving the diversity
index to be large.

As with the other variables, the values taken by these variables can vary
widely across cities (not shown). Moreover, they also vary by city size. For
example, larger cities are more diversified in terms of industrial activity;
they tend to have a larger share of manufacturing relative to employment

17. Note that for a household establishment carrying out a business for generations, the
years of operation refers to the number of years since the current owner or operator took over.
This is not ideal for our purposes but unavoidable.

18. We also constructed indices of specialization. Due to the weak results obtained using
these, we omit these from our discussion to conserve space.
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in manufacturing and the restricted set of services we consider here, and a
larger share of younger firms.

3.1.3. Roap ConnecTiviTy AND MARKET ACCESS
We obtain road network vector data from ML Infomap, which contains geo-
graphically referenced state highways, national highways, and expressways
of India since the late 1990s. With the aid of GIS software, we compute the
straight-line distance from a city’s centroid to the nearest state highway and
to the nearest national highway or expressway by 2001 as two measures of
a city’s road connectivity.

For MA, we consider each city’s access to the largest 74 cities with popu-
lation above 500,000 in 2001. Specially, MA is calculated with the formula:

74 1
MA, = Ed— POP,
i=1 ¢
where d, is the distance from city ¢ to one of the 74 large cities travelled
through the available road network, and set to 1 if ¢ =i.1° The MA variable
is expected to capture the demand for a city’s output from major markets
within the country.

The penultimate panel of Table 2 shows that the average distance to a
state highway and national highway or an expressway is 6 km and 13 km,
respectively. In general, cities are more closely located to state and national
highways than towns. As far as MA is concerned, the sample average is
about 20,000 people per kilometer for a city/town. That means that differ-
ent city size groups deviate from the sample average only moderately, and
though not shown here, it may be noted that larger cities do not necessarily
have better access to the country’s major markets.

3.1.4. MEASURES OF LABOR REGULATION AND LAND MANAGEMENT

Some of our analysis explores whether employment across sectors and in
firms of different sizes varies by the nature of labor- and land-management-
related regulations across states/cities. For a measure of labor regulation
across states, we rely on those constructed by Gupta, Hasan, and Kumar

19. The road network data from ML Infomap have many disconnected or isolated roads,
possibly because it does not include small local roads. This causes the GIS software—which
uses an algorithm that accounts for junctions to generate the shortest path—to fail to calculate
road network distance for many cities. As an alternative, we use the GRoads road data to
calculate the MA for each city. The concern is that GRoads only contains 2010 information
without data on historical network. We thus compared the distance computed with ML Infomap
and GRoads data, respectively, for cities with information from both sources. Fortunately, the
two sets of distance are highly correlated.
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(2009). Flexible states have regulations that are pro-employer. On the other
hand, states with inflexible labor regulations are those whose regulations are
coded as being either neutral or pro-worker by Gupta, Hasan, and Kumar.

For land management-related regulations, we utilize a 2014 reform
appraisal report from India’s Ministry of Urban Development that had eval-
uated a sample of 66 cities with regards to their compliance on 23 items of
planning and land-use reforms suggested by the central government. Of the
23 reforms, we consider the following six to be relevant to the nexus between
urban land management and urban growth: (a) reforms in rent control; (b) the
repeal of ULCRA,; (c) achieving threshold measures of coverage and collec-
tion efficiency of property taxes; (d) reduction of stamp duty (to 5 percent
or less); (e) simplification of legal and procedural framework for conversion
of agricultural land for non-agricultural purposes; and (f) introduction of
computerized processes in the registration of land and property (Jawaharlal
Nehru National Urban Renewal Mission 2014).

The 2014 reform appraisal assessed the 66 cities on a 10-point scale on
each reform element, with complete implementation of the reform assigned
a score of 10. Based on the six reform elements we consider, the maximum
possible score received by each city is thus 60. State scores, S, are then
calculated as follows,

_ N\ Pop

3 < pop,

where pop; refers to the city-level population, pops is the state-level popula-
tion of the state that the city belongs to, and ¢; corresponds to the individual
city scores. We treat states that had scored above the median score (63.9)
as those whose cities have “good” land-management policies and practices.
In our regressions, we also used the raw aggregate scores as our measure of
land-management practices. The results were qualitatively similar.

3.2. Empirical Framework

There are several factors that influence how much growth a city experiences
(through migration and/or expansion of a city’s de facto boundaries).?°
First, there is the structure and nature of economic activity undertaken

20. In an accounting sense, an increase in the growth of the urban population is the result
of an increase in the population of existing cities—that is, the sum of births minus deaths
plus net migration as rural residents move to urban areas—and the reclassification of rural
areas to urban areas. The latter process can involve either the creation of entirely new cities
and towns, or the expansion of existing cities and towns as rural hinterlands get absorbed
into adjoining urban areas.
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in a city. The relative importance of manufacturing jobs compared to
services employment, the share of employment in formal firms (proxied
here by employment in firms with 10 or more employees), the presence
of large firms and young firms, and the diversity of economic activity,
all are potential drivers of productivity and labor demand, and thus the
wages a city offers. The latter, in turn, will drive how much migration a
city experiences; it may also influence urban growth through an expansion
of the physical size of a city.?!

Second, there are factors such as the skills and education available in a
city, transportation and connectivity (to other cities and locations, but also
within the city), amenities, and the cost of living. A third factor is the spatial
layout of cities, which, as the recent work of Harari (2016) has shown, inter-
acts with geography and regulatory factors (such as land use regulations),
and can influence the location choices of consumers and firms.

In our analysis of city growth, we focus on the first two sets of factors,
examining their empirical importance by estimating regressions of the
following type:

In pop; — In pope; = a*In pope; + Xees + g, (1)

where pop represents population, X is a vector of city characteristics, and ¢
and t denote cities and year, respectively. As discussed in Duranton (2016b),
this formulation of city growth being regressed on the initial levels of the
determinants of city growth (rather than growth of the determinants) is justi-
fied when labor mobility is imperfect, so that city populations adjust slowly.

It must be noted that while the explanatory variables of Equation (1) per-
tain to the initial period, the estimated coefficients on the vector X cannot be
interpreted as causal. For example, decisions by employers and households
may be made based on future city growth. Unfortunately, natural experi-
ments are quite difficult to find in the context of city growth, as are plausible
instruments for many potential drivers of urban growth. Nevertheless, as
a robustness check we introduce regressors that may act as controls for
endogeneity. To control for unobservable city-level characteristics, we
include historical population growth from 1991 to 2001 into our analysis as
in Duranton (2016a). We additionally introduce initial land area as a control
since the initial physical size of cities may offer advantages in terms of a
city’s potential to grow. That being said, the lack of good instruments is a
limitation of this paper and its usefulness has to be seen more on the lines

21. This expansion may be captured by an expanding administrative boundary of the city,
or by urban outgrowth (i.e., the urbanization of areas outside the administrative boundaries
of the city).
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of uncovering important patterns in the data that can inform future research
priorities.

Finally, as noted earlier, the mere fact that cities are registering robust
population growth is but one measure of urban success. Whether the factors
that drive population growth also contribute to productive and well-paying
jobs is a question of considerable importance. In principle, information on
city-level productivity or wages should allow us to estimate variants of
Equation (1) to address this question. However, data availability presents a
challenge. In particular, the most disaggregated geographic level for which
employment-related information is available from India’s labor force sur-
veys is the district.

Fortunately, a good proxy seems to be available at the city level: employ-
ment in firms with 10 or more workers. In the case of India’s manufacturing
sector, firms with 10 or more workers (20 if the production process does
not use electricity—a rarity these days) come under the purview of the
Factories Act and are deemed to be registered (or formal). There is no such
hard and fast cut-off in the cases of services, but, in general, a threshold of
10 employees seems reasonable in distinguishing between firms that are
more or less likely to use modern production and managerial technologies,
and thus have both higher productivity and higher wages.

We use data on individual workers and their wages from the 2011-12
NSS-EUS to confirm that employees in firms with 10 or more workers are
paid more even when controlling for observable individual characteristics
(age, gender, and educational attainment), industry and district of employ-
ment, and whether a respondent is employed in a city with a population of
one million or more as per the 2001 population census. The results, reported
in Section 4, give us confidence that the share of city employment-gener-
ated by firms with 10 or more workers is a good proxy for productive and
well-paying jobs.

4. Results

4.1. City Size across India: Some Patterns

Given the novelty of our dataset, it is interesting to examine whether and
how city size varies with economically relevant variables. To conserve
space, we do not report the results of regressions of city size but only note
our key findings. First, larger cities tend to have more literate and educated
populations. Second, they are also more likely to have a greater number
of colleges—though not necessarily as a proportion of city population.
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Third, and surprisingly, larger cities are not systematically associated with
either higher road density or electricity connections. Larger cities, are,
however, better connected to state and national highways (or expressways),
though MA is not necessarily better for larger cities. Fourth, larger cities tend
to have higher diversity indexes. This result tends to be driven by the largest
Class 1 cities, that is, those with a population of 100,000 or more. Larger cities
also tend to have a higher share of employment coming from manufacturing,
formal sources of employment (as proxied by firms with 10 or more employ-
ees), and large firms (as proxied by firms with hundred or more employees).
As in the case of the diversity index, these relationships are mainly driven by
the so-called Class 1 cities with populations of a 100,000 or more.

4.2. City Growth

We now turn to estimating various versions of Equation (1) above. This
formulation, whereby city growth is regressed on the initial levels of its
potential determinants (rather than growth of the determinants), is justified
when labor mobility is imperfect, so that city populations adjust slowly.

4.2.1. NaTuraL GROWTH AND MIGRATION

Table 3, which relies on our district-level proxies for fertility and migration,
indicates that migration does contribute to city growth. In all columns pre-
sented, initial city size as captured by the 2001 city population is included
as a regressor. The first column does not include any of the demographic-
and migration-related measures and the positive and statistically significant
coefficient on initial city population suggests a failure of Gibrat’s law, which
holds that the population growth of cities is orthogonal to their initial level .22
More generally, the results indicate that both natural growth (as captured by
our proxy for birthrates) and migration contribute to city growth. At the same
time, it must be noted that the R-squares of all the regressions are relatively
low. This is likely a reflection of the fact that our explanatory variables are
at the district level, while our dependent variable is at the city level.

4.2.2. Human CAPITAL

Research on the determinants of city growth in developed countries often
finds an important role for human capital. Corroborative evidence from
developing countries is scarce, but studies based on Colombian and Brazilian
data indicate its relevance to the developing country context (see Duranton
2016aand de Mata et al. 2007, respectively). Table 4 reports our findings on

22. Further exploration revealed that this result tends to be driven by the relationship
between city population and initial population levels in cities with less than 100,000 persons
in the initial year.
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TABLE 3. City Growth and Demography and Migration

/ /i mn 114

Dependent Variable: Population Growth Defined
As Log(2011 Population/2001 Population)

Log 2001 population 0.027*** 0.029*** 0.029*** 0.028***
(0.005) (0.005) (0.005) (0.005)

D: Ratio of young to total 1.959*** 2.036*** 2,104

population (0.519) (0.511) (0.525)

D: Internal migration 0.049*

(ratio to population), urban (0.025)

D: Intra-district migration -0.002

(ratio to population), urban (0.025)

D: Inter-district migration 0.051

(ratio to population), urban (0.050)

D: Inter-state migration 0.184***

(ratio to population), urban (0.057)

Constant -0.129** -0.327*** -0.360*** -0.367***
(0.049) (0.073) (0.068) (0.066)

Observations 2,426 2,119 2,110 2,110

R-squared 0.103 0.130 0.128 0.133

State dummies YES YES YES YES

Source: Authors’ estimates.

Robust standard errors in parentheses, cluster at state level, *** p < 0.01, ** p < 0.05, *p < 0.1.

Notes:

1. “D" denotes district-level data.

2. For the variable “ratio of young to total population,” “young” refers to the portion of population from
ages 0 to 5.

the importance of human capital on city growth in India. As noted earlier,
most of our measures for human capital are less than ideal, given that they
pertain to the district level (albeit its urban component) rather than the city
level. Nevertheless, the overall picture we get is one of weak association
between human capital and city growth. In fact, the literacy rate appears
with a negative and statistically significant sign for our full sample. Further
exploration suggests that this relationship is driven by towns, that is, cities
with less than 100,000 people in 2001.

4.2.3. INFRASTRUCTURE AND CONNECTIVITY

Table 5 describes the relationship between city growth, and our various
measures of infrastructure and connectivity. Regardless of which sample
we consider, our measure of MA enters the various city growth regressions
with a positive and statistically significant coefficient. Its estimated coef-
ficient implies that a doubling of MA from its sample mean (0.195) would
increase city growth by eight percentage points (0.195 x 0.426) in our full
sample. Interestingly, the coefficient of MA is larger for cities than towns,
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TABLE 5. City Growth and Infrastructure

Full Sample Towns Cities
/ /i n

Dependent Variable: Population Growth Defined
as Log(2011 Population/2001 Population)

Log 2001 population 0.026*** 0.016** 0.022**
(0.005) (0.007) (0.008)
PCA: Infrastructure -0.007 -0.007 0.002
(0.005) (0.005) (0.009)
Distance to state highway (in"000 km) -0.020 -0.347 0.581
(0.420) (0.372) (0.790)
Distance to expressway or national highway -0.410%** -0.620%** 0.655
(in ‘000 km) (0.146) (0.160) (0.528)
Market access (100,000 persons per km) 0.426*** 0.363*** 0.616***
(0.080) (0.121) (0.202)
Constant -0.174*** -0.052 -0.204*
(0.052) (0.067) (0.106)
Observations 2,403 2,054 349
R-squared 0.146 0.123 0.389
State dummies YES YES YES

Source: Authors’ estimates.

Robust standard errors in parentheses, cluster at state level, *** p < 0.01, ** p < 0.05, * p < 0.1.

Note: “PCA” refers to principal component analysis with the measure on infrastructure calculated using
2001 city-level components on electricity density and pucca road density.

implying that growth of cities has been influenced to a greater extent by
their accessibility to major markets than the growth of towns. On the other
hand, access to a national highway or expressway has a significant impact
on the growth of towns but not that of cities. A reduction of 10 km in the
distance to a national highway or expressway results in a 0.6 percentage
point increase in the growth rate of a town. In contrast, a higher percentage
of households with electricity connections and greater density of paved
roads has no significant relationship with subsequent city growth. This
result holds even when we substitute the principal component analysis
(PCA)-infra measure with its two constituent components and introduce
these separately.

4.2.4. CHARACTERISTICS OF Economic ACTIVITY

We finally turn to the relationship between city growth and the nature of
economic activities in cities as described in Tables 6a—6c¢. Table 6a, which
pertains to the full sample of cities and towns, reveals that a higher share
of manufacturing employment and a higher share of young, formal firms
(i.e., firms aged 5 years or less and having 10 or more workers) in manu-
facturing or manufacturing and services (the 22 services we consider) are
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all associated with faster city growth.2® To some extent, the presence of at
least a few large manufacturing employers is also associated with faster
city growth. Higher educational attainment and city-level infrastructure (as
captured by PCA-infra) do not seem to matter. On the other hand, better
connectivity, as captured by a smaller distance to the nearest expressway
or national highway, matters since it drives city growth (as seen by the
negatively signed coefficient on the distance variable), as does greater MA.

Taken at face value, these results suggest an important role for manufac-
turing, entrepreneurship, and connectivity to markets in driving city growth.
Nevertheless, there are a couple of puzzling features of the results, namely,
the lack of any role for educational attainment of the urban population and
city-level infrastructure. Also, a higher share of employment accounted for
by firms with 10 or more workers is negatively associated with city growth
when we consider the various determinants together (columns 9 and 10 of
Table 6a).

Considering towns and cities separately (Tables 6b and 6c, respectively),
we see that the previous results pertaining to the structure of economic
activity seem to be driven by the growth experience of towns. Indeed, the
diversity index for manufacturing is now positive and significant, indicating
that towns that had a greater variety of employment across manufacturing
industries in 1998 experienced faster population growth between 2001
and 2011. Moreover, as may be expected, the impact of being closer to an
expressway or national highway matters more for towns (a larger negatively
signed coefficient on the distance variable). Turning to the results for cities
alone, the only variables that matter for city growth are greater MA and our
measure of entrepreneurship, that is, a greater share of young, formal firms.

As noted earlier, we are not fortunate enough to have a natural experiment
that we could exploit to help us establish causality. Additionally, finding plau-
sible instruments for our variables is not easy. Nevertheless, it is important to
check the robustness of our results to the inclusion of some controls that might
alleviate potential biases on account of omitted factors that might be driving
city growth. We introduce two sets of controls, one for the size of cities in
land area in 2001 and the second for city growth over the previous decade.
Our results are reported in Appendix Tables A1.1-A1.3. Essentially, we
find that controlling for (log) area does not affect the estimated coefficients
on the share of young, formal firms in any of the full, town, or city samples.

23. If we consider all young firms, and not just those with 10 or more workers, we get
estimated coefficients of a smaller magnitude, some of which are also statistically insignif-
icant. This is not surprising since, often, entrepreneurs that operate very small sized firms
may have neither the managerial or technical abilities nor the finances required to start and
operate economically dynamic firms with high growth potential.
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Similarly, controlling for city growth over the past decade does not affect the
estimates in full and city samples, but the estimates in town samples lose their
significance when introduced along with other determinants of city growth.
Overall, it appears that entrepreneurship as proxied by a higher share of
young, formal firms has an important role to play in promoting city growth.

Before we turn to whether these determinants of city growth also pro-
mote better-paying jobs, it is useful to consider the economic significance
of our results, especially that on entrepreneurship. Specifically, under the
assumption that our regression estimates can be given a causal interpreta-
tion, we can explore the effects on city growth of a hypothetical policy that
fosters entrepreneurship and formalization. Table 7 illustrates an example
involving the share of young, formal firms in manufacturing and services.
Suppose the policy to promote entrepreneurship leads to a 100 percent
increase in the share of young, formal firms in towns (left column). We can
calculate how many new young, formal firms this increase translates into
(327) and how many additional urban residents it would lead to (571,308)
across towns. A guestion of interest is what additional urbanization would
be generated if we were to “relocate” the same number of young, formal
firms to the big cities.

The simulation presented in the right column of Table 7 suggests that
the average share of young, formal firms would increase from 0.72 percent

TABLE 7. Policy Simulation: Share of Young Firms with 10+ Workers,
Manufacturing and Services

Towns Cities
Share of young firms with 10+ workers (average per city) 0.0046 0.0072
Total number of firms with 10+ workers (average per city) 34.124 843.230
Total number of young firms with 10+ workers (average per city) 0.156 6.101
2001 population (average per city) 35,852 654,487
Estimated coefficients of share of young firms with 10+ workers 1.451** 2.569***
Original predicted population growth (average per city) 0.1407 0.2197
Original predicted 2011 population (average per city) 41,267 815,326
Simulation
Share of young firms with 10+ workers (average): 100% increase 0.0092 -
Resulting number of additional young firms with 10+ workers
(average per city) 0.1578 -
Resulting sum of additional young firms with 10+ workers 327 327
Resulting share of young firms with 10+ workers - 0.0083
Resulting predicted population growth (average per city) 0.1473 0.2226
Resulting predicted 2011 population (average per city) 41,542 817,646
Resulting additional population in 2011 (average per city) 275 2,319
Resulting sum of additional population in 2011 571,308 814,131
Number of Towns/Cities 2,075 351

Source: Authors’ estimates.
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to 0.83 percent in cities in 2011. The predicted urban population by 2011
would increase by 2,319 per city on average and 814,131 in total for the
large cities. The results are remarkable in that the same number of young,
formal firms could lead to an urban population that is 43 percent higher if the
increase in such firms were concentrated in large cities rather than in towns.
The gap is mainly driven by the different elasticities of urban population to
the share of young, formal firms across small and large cities. For policy-
makers interested in promoting urbanization by fostering entrepreneurship
in cities, the simulation exercise suggests that focusing on large cities may
be more effective.

4.3. Are the Drivers of City Growth Promoting Better Jobs?

The lack of data on wages at the city level requires us to shed light on this
question in an indirect way, using a proxy for productive and well-paying
jobs available at the city level. Table 8 shows the results of simple Mincerian
wage regressions using the urban sample of the 2011-12 NSS-EUS data.
The key result is that, controlling for age, gender, and educational attain-
ment, workers employed in firms with 10 or more employees receive a
considerable wage premium. This premium ranges from approximately 35
percent in column 2 to 25 percent when controls for industry and district
of employment are added in column 5. Admittedly, there are potentially
important omitted variables here—such as the quality of education and indi-
vidual abilities—but for our limited purpose, these results lend credibility
to the idea that employment in formal/larger firms is more productive and
better-paying for roughly equivalent workers, thereby suggesting that the
share of employment accounted for by firms with 10 or more employees is
a reasonable proxy for the quality of jobs in a city.

With this, we examine the relationship between the share of employ-
ment in firms with 10 or more employees in 2013 (the EC year closest to
the population census year of 2011) and the determinants of city growth
from 2001 to 2011. Table 9 describes the results for two sets of regressions.
In each set, the results are presented separately for the full sample, the town
sample, and the city sample.?* Overall, the results are broadly consistent
with the city growth regressions. Thus, cities that in the initial years have

24. We also ran these regressions including the 1998 value of employment share of firms
with 10 or more workers as a control. Its own estimated coefficient is positive and significant,
and most of the results reported in Table 9 are preserved. The only exception is that the diversity
index for manufacturing is positive and significant for the full sample and cities; however, the
dummy for large manufacturing firms is negative and significant in cities.
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TABLE 8. Wage Regressions, Urban India 2011-12

NSS Round 68
/ i n v 4
Dependent Variable: Log Wage (Real)

Age 0.045***  0.043***  0.043***  0.040***  0.043***

(0.000) (0.000) (0.000) (0.000) (0.000)
Age? -0.000*** -0.000*** -0.000*** -0.000*** -0.000%**

(0.000) (0.000) (0.000) (0.000) (0.000)
Sex (male=1) 0.088***  0.128***  0.116***  0.146***  0.150***

(0.000) (0.000) (0.000) (0.000) (0.000)
D: Years of schooling 0.083***  0.077***  0.077***  0.062***  0.060***
(0.000) (0.000) (0.000) (0.000) (0.000)

Dummy: Employed in 0.345***  0.334***  0.280***  0.251***
firm with 10+ workers (0.000) (0.000) (0.000) (0.000)
Dummy: Big town 0.144%** 0.111***  0.097***  0.031***
(0.000) (0.000) (0.000) (0.001)
Constant 3.518***  3.476%**  3.433***  3.534***  3.640***
(0.001) (0.001) (0.001) (0.001) (0.019)
Observations 29,035,826 29,035,826 29,035,826 29,035,826 29,035,826
(population weighted)
R-squared 0.428 0.459 0.463 0.523 0.579
Industry dummies NO NO NO YES YES
District dummies NO NO NO NO YES

Source: Author’s estimates from the National Sample Survey, Employment-Unemployment 2011-12.

Estimates are calculated using urban data from the 25 states/UTs.

Robust standard errors in parentheses, cluster at state level, *** p < 0.01, ** p < 0.05, * p < 0.1.

Notes:

1. “D" denotes district-level statistics.

2. Coefficients on Age? are reported as null due to rounding.

3. Dummy: Big town is assigned a value of 1 if respondent resides in a city with a population of one million
or more based on the 2001 population census.

greater entrepreneurship, are closer to expressways or national highways,
and have large manufacturing firms present, tend to have a larger share
of good jobs in 2013. Moreover, some of the patterns observed earlier for
towns and cities are repeated. Thus, the presence of large manufacturers
and distance to national highways or expressways matter more for towns
than cities. Entrepreneurship as captured by a larger share of young,
formal firms, whether restricted to just manufacturing (columns 1-3) or
not (columns 4-6), matters in both towns and cities, though the size of
the estimated coefficient is larger for towns rather than cities. This is in
contrast to the case of the city growth regressions. For the first time, our
human capital measure—the average years of schooling in the district’s
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urban population—turns out to be statistically significant and signed in
the expected direction. Finally, it may be noted that the R-squares are
considerably higher than those of the city growth regressions, suggesting
that while the drivers of good jobs do overlap with the drivers of city
growth, there are clearly some important factors that drive city popula-
tion growth that do not necessarily lead these cities to also provide their
residents good jobs.

4.4. City Employment Growth and Labor and Land Regulations

Our results so far point to the importance of cities as centers of production.
We now carry out a simple check of whether employment growth in cities is
influenced by state- and city-level policies that are likely to affect business
decisions, namely labor- and land-management-related regulations. Table 10
describes the results based on regressing city-level employment growth
over 1998 and 2013 across three industrial groups and based on aggregat-
ing employment across all firms, firms with 10 or more workers, and firms
with 100 or more workers. All regressions control for initial employment
and city population growth over 2001 and 2011. The upper panel A includes
a dummy for whether or not the city is based in a state with flexible labor
regulations while the lower panel B includes a dummy for states where cities
have more flexible land-related regulations.

The coefficients on the labor regulation dummy are all positive and
significant, indicating that city employment growth has been faster in
states with flexible labor regulations. Moreover, the effect of labor reg-
ulations is stronger for the manufacturing sector and when restricting
employment growth to just that, based on firms with 10 or more and 100
or more employees. This is as expected given that India’s labor regulations
are more bhinding on the manufacturing sector as compared to the services
sector and on larger firms.

The coefficients on the land regulation dummy are also positive and sta-
tistically significant. We also find city-level employment growth to be faster
in firms with 10 or more and 100 or more employees in states with effective
land-management policies, especially more so amongst the labor-intensive
manufacturing sector. Overall, the results are consistent with the idea that
better functioning labor and land markets encourage city-level economic
activity and lead to faster employment growth.

25. We conducted robustness checks by using the raw score of our land management reform
measures instead of dummies. The results are very similar (Appendix Table A2).
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5. Conclusion

The key takeaways from our analysis are as follows. First, we find a
positive association between various dimensions of economic activity and
population growth of cities. Significantly, some of these dimensions are
also associated with a higher prevalence of better quality jobs (as proxied
by the share of employment in firms with 10 or more workers). Second, in
terms of the dimensions of economic activity that matter, Indian towns with
a more vibrant manufacturing sector (more diversity in manufacturing, a
few large manufacturers, and larger shares of manufacturing employment),
with a larger share of younger, formal firms, and with greater proximity
to national highways, tend to grow faster. For cities with a population of
a million or more, manufacturing does not seem to play a special role in
city growth. Only those with more young, formal firms and greater MA
grow faster.

To what extent are these variables also associated with our proxy for
good jobs? We find that the presence of large manufacturers and a higher
share of young, formal firms are both associated with a higher share of better
quality jobs in both cities and towns. In the case of towns, being closer to a
national highway also helps.

These results are consistent with the notion that modern, large-scale
manufacturing and better transport connectivity to other locations can
be an important factor in spurring urban success in smaller cities. At the
same time, our proxy for entrepreneurship is equally important for urban
success in both small and large cities, a finding very much in line with
Duranton’s (2014) observation that the constant entry of new entrepre-
neurs appears to be a key mechanism that allows cities to sustain their
greater productivity.

Third, we find cities in states with more flexible labor and urban land
regulations exhibiting faster employment growth in aggregate, as well as
those regulations based on employment in larger firms where productivity
and wages are likely to be higher. While the findings for labor regulation are
not surprising, given the literature on the effects of India’s labor regulations
on employment and related outcomes, those on land regulations are novel.
Overall, we take our findings to suggest that urban success requires cities
to function well as centers of production. This is important from a policy
perspective since programs for spurring entrepreneurship and economic
activity are usually thought to be distinct from policies for promoting urban
development, and vice versa.
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Comments and Discussion”

Rakesh Mohan
Yale University

Let me congratulate the authors for doing a mountain of work. It is not
easy to put together these large sets of data and then, of course, to match
the economic census and the population census. It has probably not been
done before.

Introduction

This paper is the result of very careful work indeed, but as a discussant | will
concentrate on what was not done. The authors basically want to understand
the determinants of city growth, what kind of cities and towns grow in India,
and how. Their approach is essentially that of data mining, which is the main
question I am going to raise throughout.

It might have been more useful to first refer to the generally accepted
theories of urban growth and urbanization and then to see how the data can
be best utilized to test those theories. Such an approach would first include
consideration of what the appropriate unit is for the analysis of urban growth.
Is it cities and towns? Or should it be an economy-wide approach? After
all, it is overall economic policies, economic patterns, and economic growth
that determine urban growth. So it might have been useful to start at the
macro level and then successively embed the economy-wide findings into
a more disaggregated framework. Once one has understood the macroeco-
nomic determinants of urban growth, one can shift one’s attention to the
within-the-economy distribution of that growth. It would then be useful to
give some consideration to the spatial disaggregation—the key theme of the
paper—relevant at the state, district or the city/town level.

The key issue is to really think of the independent or exogenous variables
and the policy variables that determine the spatial distribution at each level.

" To preserve the sense of the discussions at the IPF, these discussants’ comments reflect
the views expressed at the IPF and do not necessarily take into account revisions to the con-
ference version of the paper in response to these and other comments in preparing the final,
revised version published in this volume. In this particular case, the paper was revised very
substantially due to the availability of new economic census data. The original conference
version of the paper is available on www.ncaer.org.
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It is not clear which of the variables used in the paper are endogenous and
which are exogenous. There is extensive literature at the global level on the
exogenous and endogenous determinants of the urban growth process across
countries, which could be utilized in the paper.

What Would be Useful?

The questions that the authors could address are as follows: What variables
have explained the differences between economies that have exhibited higher
rates of urbanization relative to others? Was it just income growth, or was
it change in the structural features of the economy, such as higher relative
growth in manufacturing, or in services? One could then use those insights
for understanding the decadal changes in urban growth in India.

One of the interesting things that have happened in India, which the paper
refers to as one of its stylized facts, is that the highest urban growth rate took
place between 1971 and 1981, but, remarkably, it has been slowing down
since. The chart in the paper showing Asian countries did show this slow
growth of Indian urbanization. This has been a continuing surprise over the
last 30 years, because it goes against our conventional understanding of
urbanization. These are the 30 years when economic growth accelerated.
We would have expected urbanization also to accelerate. If one understands
the determinants of urban growth globally, then those insights could be used
to understand the inter-state variation and the dispersion of growth across
states in India. Then it would be easier to understand the city-level work
that the authors have done.

As far as | understand, net rural-urban migration has also slowed down.
This also goes against conventional wisdom. During the last 30 years or so,
the difference between agricultural and non-agricultural wages or incomes
has actually been widening. This should have led to the acceleration of
rural-urban migration. But this has not happened. Once again, this is very
different from most other countries. So a better understanding of such
economy-wide determinants of urban and city growth would be useful in
looking at the city-level findings of the paper.

In understanding the slowdown of urban population growth, one determi-
nant is the slowdown in overall national population growth. But that does not
imply that urbanization or rural-urban migration growth slows down. In fact,
it could be the opposite. As urban natural population growth comes down,
per capita income growth in cities and in some rural areas could accelerate.
That gap has been widening, including due to rural-urban differences in
family size, but urbanization has not accelerated.
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One clue to this conundrum is provided by the authors from their finding
on the importance of manufacturing in urban growth. One distinguishing
feature of Indian development over the last three decades is the slow growth
in manufacturing employment despite acceleration, except to a certain extent
in recent years, of value added and output in manufacturing. This is the key
issue that has come out in the paper. Have urban policies had an effect on
manufacturing growth in cities? In fact, all kinds of land and labor policies
have been against labor-using manufacturing. Is this issue more related to
economy-wide policies or to town- and city-level variables? Which issues
are more important for explaining town and city growth—those that have
to do with the efficient operation of factor markets, or those related to local
infrastructure and local human capital endowments? If macro, economy-
wide policies are common across the country, what are the town- and city-
level variables that we then want to look at?

Some Specific Issues

I will end with three specific issues. First, acommon error, which the authors
have also committed in Tables 1aand 1b, is caused by the way census data are
presented. When looking at the growth in urban population by the size class
of towns, it is important to recognize that towns/cities graduate to upper size
class between censuses. So as you go up the size ladder, there is an increasing
number of towns/cities in the larger size classes. In every size class, some cities
come in and some exit to the upper level. At the top level, there is no exit. So
one would always find that even if larger cities do not actually grow faster
than smaller ones, they appear to grow faster as shown in Table 1.

Second, more thought needs to be given to what is exogenous and what is
endogenous. For example, are new entrepreneurs and firms causing higher
city growth or is there greater opportunity for new entrepreneurs in the cities
that are growing faster? Which way is the causation? The authors say that
if you encourage more entrepreneurs to come in, that will cause higher city
growth, but I am not so sure, because if there is an “oversupply” of entre-
preneurs, they could lose their shirts and growth would fall. Does higher
education follow higher economic activity, or vice versa? These are just a
couple of examples. The authors really have to think what the exogenous
drivers of city growth are. One surprising thing is that in the service sec-
tor, public administration and defense have been excluded. One of the key
determinants of city growth has always been administration and defense,
which is an exogenous variable. The new capital in Andhra Pradesh, for
example, will cause higher city growth.
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Third, there is a surprising result: larger cities have a smaller number of
higher education institutions per unit of population. It may be the case that
higher education institutions are larger in larger cities. The correct measure
should have been the number of students in higher education as a proportion
of the city population rather than the number of colleges.

Pronab Sen
International Growth Centre, India Central Programme

Let me compliment the authors on a paper | enjoyed thoroughly. The amount
of care that has gone into the data work is really impressive. | have a bit of
a disadvantage. Rakesh Mohan is an urban economist, | am not. But | was
glad to find that the paper actually quoted two of the things | happened to
have written in two of our five-year plans, both of which actually express
the sense of bewilderment about urbanization, which | think is what the
authors have tried to explain. So | come from the perspective of not knowing
any answers but having a lot of questions that have remained unanswered.

First, we observe that migration does not explain very much of Indian
urbanization. Does it require a complete change in our theory of urbaniza-
tion? Otherwise, we have taken a theory based on the migration experiences
of other countries and applied it to a country where migration simply isn’t
happening. A simple way of getting at this, and in a sense | thought the paper
would get to it, is to look at two different variables, growth in population and
growth in area. The migration paradigm tells us that we start with a particular
geographical area, people migrate in, we get spillovers, and neighboring
areas then become urbanized. Now think of urbanization without significant
migration. We have an area that has a certain number of people. The city is
absorbing such areas along with their people, which is the agglomeration
that is causing city growth. Migration and agglomeration are different, and
we have to think about them differently. I am not sure of the appropriate
theory to handle this, but I am almost certain that theories that relate wage
differences and productivity differences to city growth are probably not
relevant. So | would suggest that in the next iteration, the authors should
try and look at the change in population density, as cities are growing as
an indicator of urbanization type. In a migration-driven model, this should
rise; but in an agglomeration model, this would fall.

The second point is that the authors need to be extremely careful in terms
of what they say about the migrating population. What we do know from
the data is that practically the entire in-migration for economic reasons is
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male. Men are moving from villages into towns. However, if we look at
total migration, the majority is women moving from villages to towns for
marriage. The economics and the demographics are being driven by two
different factors. So in looking at the composition of cities and towns, we
need to keep gender in mind. We cannot and should not ignore it, because
the effects are different.

The third consideration is a political one. At what stage does an area actu-
ally get counted as an urban area in terms of then changing its governance
structure? What drives the period for which a census town remains a census
town, instead of becoming part of a statutory town? Until we have answers
to these questions, | don’t think we will have a good picture of urban India,
because India’s urbanization, from the data that | have seen, is different
from experiences elsewhere. This is something | have been puzzling about
for 20 years, and | am convinced that “we are really like that only.” India’s
urbanization is different, but we really haven’t come up with a theory that
is sui generis. We have taken theories developed elsewhere, we have tried
to shoehorn the data to fit those theories, and the net result is that we keep
getting more puzzles rather than enlightenment.

General Discussion

Karthik Muralidharan observed that the paper focused on urbanization from
the perspective of its contribution to the growth in jobs and industries, but
it is also the case that service delivery is much cheaper in more densely
populated areas. He wondered if in a future extension of the paper, select-
ing a few services and holding their quality constant, if the authors could
measure and benchmark how much cheaper it is to deliver services as a
function of spatial density. There is also a lot of value from the diversity
in the consumption basket that comes about with greater spatial density.

T.N. Srinivasan agreed with Rakesh Mohan in expressing concern about
the need to distinguish more clearly between endogenous and exogenous
determinants of urban growth. Second, he thought there should be a clearer
distinction between birthplace migration and other forms of migration in
discussing urbanization.

Devesh Kapur noted that every micro village study reports high rates of
migration, whereas every macro study reports little or no migration. How
do we understand this severe mismatch? He suggested a greater focus on
mobility, as opposed to migration. For example, improved roads have made
it possible to travel over much greater distances on a daily basis. Migration
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is a process where people were born in place X, and now live in place Y.
His research suggested that people often hide their birthplace and report that
they have always lived in their current place. He suggested greater caution
in using census data as the primary measure of migration.

Rohini Pande applauded the creation of the dataset, which is a lot of work,
and looked forward to its future use. It has long been thought that govern-
ment policies are pro-rural and urbanization has not had a level playing field.
For example, the introduction of MGNREGA between the two censuses
changed the incentives to move to urban areas. Some of the work around
the way MGNREGA was introduced and the identification strategies that
this made possible could help to get a handle on the migration data in the
paper: work by Clément Imbert may be relevant here. Second, she pointed
to a major difference between India and most other countries—the urban
female labor force participation rate is lower in urban areas as compared to
rural areas—that would have an impact on urbanization.

Suman Bery suggested that the pattern of energy consumption was an
important dimension of the urbanization process and could be included in
the study, especially using geospatial data. Second, he suggested that while
this study relied almost exclusively on census data, NCAER might consider
collecting sample survey data that might usefully complement this work and
could provide additional insights.

Anant Sudarshan pointed to the analysis of night light data as indicat-
ing a more continuous spatial distribution of the population, as opposed to
clustering in clearly defined urban areas or cities. He cited the night light
data from Delhi to Lahore as an example. In evaluating the process of urban
agglomeration, it may be important for the paper to take account of growing
road networks and the size of the city units that are being defined as urban.

Dilip Mookherjee liked the emphasis on new firms and entrepreneur-
ship. He thought they were critical to understanding the growth of cities.
But he also thought that it would be difficult to infer very much about
entrepreneurship from the information in the census. It might be possible to
resolve some of the issues around endogeneity perhaps using a vector-auto
regression approach.

Anupam Khanna thought it would be useful to compare this work with
prior studies by Chinmaya Tumbe at IIM Ahmedabad. This work also
focused on migration and urbanization processes, and argued that there were
important regional differences between the North and South. In addition,
some prior work with which he was involved in NASSCOM suggested that
the IT industry played a major role in the growth of the largest metropolitan
areas after about 2004-05.
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Rajnish Mehra expressed some confusion about whether the authors
were referring to the growth in the number of small cities or the growth
rate of small cities. The literature suggests that the growth rate of cities is
independent of size, in line with Gibrat’s law. Second, it suggests that the
growth rate of cities is not continuous in size and that when a city comes up
to a certain size—say, when it has an airport—it will move up to the next
size. Hence, there is a need to control for the phase of the transition that a
city’s growth is taking place in.

Shekhar Shah suggested that the challenges on the data side, particularly
on the census, that are obvious from this paper should lead to a discussion
of how the next census could be supplemented. It would be very useful for
the paper to highlight suggestions in this regard.

B.N. Goldar noted that the Economic Census data has a lot of problems,
and compared to that the Annual Survey of Industries (ASI) data is much
more reliable. ASI data by cities may not be easily available to researchers,
but the sample frame contains the entire universe of firms with 10+ workers,
and if there is a focus on manufacturing, then it might be worth looking into
whether the frame could be used.

K.P. Krishnan (chair) cautioned the authors about the data on urban
infrastructures. Urban infrastructure data is often distorted by the funding
objectives of urban local bodies that report the information, and the data are
often adjusted to suit the funding purpose. Second, city growth is measured
in the paper by population growth and not GDP growth. But city growth
may not come from changes in economic structure leading to in-migration
but from changes in the activities of existing workers, so economic structure
may only be a partial explanation for city growth. Third, he thought it is
always difficult to identify the precise sources of urban agglomeration, since
the impetus can come from a number of factors. His sense was that politics
always has a major role in urban agglomeration. He cited the example of the
dramatic growth of Bengaluru during 1998-99 to 2004-05. The growth took
place in eight peripheral areas outside the main city, and this was entirely
driven by the politics of urban governance.
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