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Agglomeration Economies and Productivity Growth in India®

Astha Agarwalla®

Abstract

Agglomeration economies have been analyzed intérature as drivers of economic growth, as
these contribute to productivity enhancement. Timagry objective of this paper is to ascertain
the existence of agglomeration economies, and &mie the extent to which these have
contributed to productivity growth in India. Two wsoes of agglomeration economies are
distinguished — (i) at the industry level — locatibn economies of intra-industry linkage; and
(i) at the regional level — inter-industry urbaatzon economies. Growth accounting framework
is used with agglomeration parameters included he shift term of a general production
function, coefficients of which are estimated tlyloypanel data regression. | employ state level
data for 25 state economies in India for the perl®80-81 to 2006-07. Results provide evidence
that urbanization economies tend to exist; howeveere is considerable variation in the
sources and magnitude of agglomeration economiessacsectors. Results indicate that for
service sector, the economies of urbanization exisa lower level of urbanization, whereas for
manufacturing, these economies are present at hiiglvels. Results support regional diversity

more than localization, even if some differencaslo@seen across sectors.

! The author is grateful to Prof. Ravindra Dholakia, Prof. Prem Pangotra, and Prof. Tathagata Bandyopadhyay for
their valuable guidance and suggestions on an earlier draft of this paper. Any errors remain sole responsibility of
the author.

> Doctoral student, Public Systems Group, Indian Institute of Management — Ahmedabad; asthag@iimahd.ernet.in
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1 Urbanization and economic growth:

Economic growth and process of urbanization arecaontant, especially in a developing
country. Empirical findings have established pwsitassociation of urbanization with other
socio-economic characteristics. Henderson (20@6)rbported a correlation coefficient of 0.85
between GDP per capita, and level of urbanizafandentage) in a cross section of developing
countries. Bhagat (2003) reports a correlatiorffmaent of 0.51 of urbanization with per capita
income in Indian states, 0.48 with literacy ratel ar -0.49 with infant mortality rate. Many
authors have treated rate of urbanization in eoregs a driver of regional growth (Mera, 1975;
Sachs et al., 2002).

The reason is clear. Economic development is chemaed by transformation of agrarian
economy into one largely based on industry andicesector activities. These activities thrive
in a concentrated environment. High spatial proginaimong economic units results in larger
information spillovers, lower transportation cosaad more efficiently working labor markets.
Link between productivity and agglomeration forrhe subject of this paper. It seeks to provide
empirical evidence of existence and differencesragrtbe agglomeration benefits in industrial
and service sectors in the Indian state economiég. paper also attempts to deal with the issue
related to the distinction between urbanization laedlization, what Rosen, and Resnick (1980)
term as the issue of industrial scope. Localizatsomtra-industrial. The economies arising due
to localization are internal to the industry, butegnal to the firm. Urbanization economies, on
the other hand, are inter-industry; they are esdooth to the firm and the industry, but internal
to the region in question. Distinction between &héso has a long usage in the literature, a
detailed discussion on which is provided in thetrsection. In this paper, | develop a framework
to analyze the impact of urbanization and localmaeconomies on total factor productivity in

Indian states.

The paper is structured as follows. Section 2 glewia brief review of the empirical literature on
agglomeration and productivity. Section 3 sets sotne measures of urbanization and
localization, and discusses the data used for astm The production function model,

measurement of total factor productivity, and mtlaissues are discussed in section 4. Section 5

—
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presents the results of estimation of agglomerammnomies, and conclusions are then drawn in

the final section.
2 Agglomeration economies:

The concept of agglomeration economies implies gpatial concentration of economic activity
generates positive effects on the productivity @bremic units located in the region.
Agglomeration economies are a form of external enuas. The usual classification, introduced
by Hoover (1948), and followed by many thereafdistinguishes between localization and
diversity (urbanization) economies. The former he benefits arising due to clustering of a
particular industry at a location, whereas latefers to the positive effect of industrial diveysit
of the local system.

Localization economies are external to the firnt,ibternal to the industry. They emerge due to
several reasons, such as: (i) wider buyer-suplitieages (Venables, 1996) and facilities for the
development and local trade of specialized inpntsservices (Krugman, 1991; Ciccone & Hall,
1996; Graham, 2009); (ii) availability of largeta pool with industry specific skill-set (iii)
spatial information spill-over's (Glaeser et al,92% and, (iv) better availability of public

intermediate inputs tailored to the technical nefdbe industry in question (Henderson, 1986).

Firstly, the proximity of suppliers and customews, the backward and forward linkages
respectively, help to create a local milieu or regtvconducive to more effective production and
economic growth. High local demand allows a greaember of producers of intermediate
inputs to break-even, and an increased variety ntérmediate goods in turn makes the
production of final goods more efficient. Secondhg pooled labor market is beneficial, both to
the firms, and to the employees. A large local bafse specific industry protects workers from
business uncertainty and demand shocks. Local tirydgsncentration generates competitive
conditions in the labor market for both the empks/and firms. Further, knowledge spillovers,
particularly important in the high technology amthavative sectors, may appear in many ways.
Knowledge and ideas about new products and pramudgchniques can be transferred by
imitation, business interactions, and inter-firnncalation of skilled employees or by informal
exchanges. Finally, concentration of industry letmsigh demand of public utilities in the

region, which are provided more than often by tliw&nment, and sometimes by pooled efforts

—
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of the industry. However, it is difficult to est&il the direction of causality, as availability of
efficient, industry specific infrastructure may @lact as a catalyst for concentration of industry

in a region.

Urbanization or diversity economies are externahtofirms as well as to the industry. They are
a function of city size, and of the variety of eoamc activity present at the same location. The
sources of these economies are diverse, such as Acdess to supporting services, like
transportation, communication, banking, marketemdyertising, legal and accountancy services,
etc. (Jacobs, 1969); (ii) larger labor pool withltimle specialization (Scott, 1986); (iii) inter-

industry information transfers (Lall et al, 20019.e

A well functioning infrastructure of transportatiamd communication offer transfer savings for
firms. Moreover, the proximity of markets and eamycess to specialized services such as
financial, legal, advisory etc. facilitate the oggons of firms and enable them to allocate their
resources more effectively without having to previall required services on their own. As
Jacobs (1969) concludes, “the urban environmentgia greater return on new economic

knowledge and encourages innovation.”
2.1 Past studies:

The literature on Agglomeration economies is widd &ies to capture mainly two aspects. One
is the comparatively recent strand of literaturentifying the sources of agglomeration

externalities and verifying their genuine existeE#ison & Glaeser, 1997). Further, there is a
long-standing body of work, stretching back over y&ars, which has sought to determine
whether agglomeration economies, either internahose of urbanization or localization, have
induced higher productivity in industries, or maspecifically, in manufacturing industries

(Graham, 2009).

The earliest empirical studies of agglomeratiordéehto focus on estimation of urbanization
economies for the manufacturing sector as a wivdbst of these studies examine the impact of
urbanization economies on labor productivity. A itnem of US studies also used city (or
Metropolitan Statistical Area — MSA) populationrgpresent urbanization yielding the following

estimates of the urbanization elasticity: Kawash{@/5) 0.20 (elasticity of output with respect
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to city size), Moomaw (1981) 0.03 (elasticity oftput with respect to city size), Moomaw
(1985) 0.07 (elasticity of average labor produtyiwith respect to city size), and Sveikauskas et
al. (1988) 0.01 (elasticity of average labor prdolity with respect to city size).

The other main source of urbanization economy stuth the literature is economic diversity.
Urban diversity can yield external scale econorthesugh the variety of consumer and producer
goods. Empirical studies by Bostic et al. (1997ar¢&-Mila, and McGuire (1993) show that
diversity in economic activity has considerable riven on the levels of regional economic
growth. The later type of benefit is particulariyportant in developing countries, where most

manufacturing industries thrive on low skills an@viwages but abundant local labor forces.

There is extensive empirical literature supportihg positive effects of localization economies
(Henderson 1988, and Ciccone and Hall 1996). ltudysof Korean industry, Henderson et al.
(1999) estimate scale economies using city lewalsirial data for 1983, 1989, and 1991-93, and

find localization economies of about 6 to 8 percent

Nakamura (1985), Henderson (1986) and Henderso03j2@istinguish urbanization and

localization effects within the same model. Nakaan{ir985) estimates the effect of localization
economies on the productivity of 20 manufacturimglustries. He quotes an un-weighted
average elasticity of productivity with respectitmustry size of 0.05. This compares to an
average city-size elasticity of 0.03, and thus Maliaa (1985) concludes that the effects of
localization tend to be more significant than uibation. Henderson (1986) also finds weak
evidence of urbanization economies using indugtvell data for US MSAs and Brazilian cities

but does find positive localization economies.

Studies focusing on presence and magnitude of agghttion economies in India are limited.
First such attempt was made by Shukla (1988), wkbee estimates the overall elasticity of
manufacturing (and some sub-sectors) with respedevel of urbanization. Lall et al (2001)
measure economies of urbanization and localizagiothe national level using data from the
Annual Survey of Industries for 11 sub-sectors @nofacturing sector. They find negative
urbanization economies (diseconomies) for moshefsectors, and, localization economies turn

out to be non-existent. Mitra(2000), using pandiadar 15 major states in India, in growth

—
W.P. No. 2011-01-08 Page No. 6



IIMA e INDIA
S Research and Publications

accounting framework, find evidence of positive amtzation economies in 11 out of 17 two-

digit level industries in India.

None of the studies focuses on agglomeration eceasoim service sector in India. Since service
sector now contributes significantly to total outpand has a significant share in employment,
analysis of productivity improvements in the secasoiikely to provide meaningful insights. The
benefits of agglomeration, of either localizatiardoversity, are likely to accrue to service sector
as well. The other contribution of the present gtigl inclusion of all the 25 Indian state
economie$ in the analysis. Generalization of results is bee® more meaningful when the

dataset represents all the states.
3 Data: Measuring urbanization and localization:

In this section, | describe the measures of agglomeratind,the data available for estimation.
List of parameters used in past studies for meagudcalization and urbanization is long, and

the choice here is based on convenience of datkalaNiy, more than anything else.
3.1 Urbanization

In this study, | use level of urbanization, andasrldiversity as measures of urbanization. Scale
economies emanate from the overall size (not ondynber of economic units, but also

population, income, output, and wealth), and divgi the urban area.
3.1.1 Level of urbanization

Level of urbanization is defined as the proportwhpopulation living in urban areasPast
studies, more than often, have used urban sizarusbpulation) as a variable. However, since
the size of Indian states varies enormously, | dke¢o use level of urbanization, rather than

using just urban population as a proxy. Lall et(2001) use urban density (urban population per

* Delhi is not included, as it is the capital state, having very different socio-political characteristics than other
states. Out of the other 28 states, | have clubbed the data pertaining to years after their formation, of newly
carved out 3 states, namely Uttarakhand, Jharkhand, and Chhattisgarh, with their parent states, Uttar Pradesh,
Bihar, and Madhya Pradesh respectively.

4 According to Census of India, an urban area is defined as one having the following three characteristics: (i)
population size of 5000 or more; (ii) density of at least 400 persons per square kilometer; and (iii) at least 75% of
the male workers to be engaged outside agriculture (Sivaramakrishnan et. al, 2007)
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square kilometer area) as a measure of urbanizémiostudying the impact of urbanization
economies on manufacturing sector productivityndid. However, | feel that density is more a
function of geographical size of the region, ratthem concentration of economic activities per
se. | use state level total and urban populatida &tam three census studies in India, done in
1981, 1991, and 2001. | have interpolated the #otdlurban population numbers for the years in
between 1981 to 1991, and 1991 to 2001, using toempound annual growth rates.

Similarly, | extrapolated the total and urban p@pioin in the states during the period 2002-20086,
using the compound annual growth rate of urban jadpa during 1991-2001. | have also

adjusted the census data, measured as on Apoilmid- financial year values (as on October 1).
| then calculated the level of urbanization for leatate, in each year, by dividing the urban

population by the respective total population.
3.1.2 Diversity:

In order to capture the effects of inter-industgglameration, | include an indicator of diversity
as a summary measure of urbanization economiesiiagcacross all industry sectors, and
provide benefit to all firms in the region. Jacofd®69) argues that important knowledge
transfers occur across industry sectors, and diyarsthe local industry mix is important for
these transfers. He argues that cities are breegliognds of innovative ideas as diversified
knowledge is concentrated and shared in citiege€gromote the development of new products,

as new ideas emerge, and can be tested througdu\yancesses in the cities.

Therefore, industries with Jacobs’s type exterealitend to cluster in more diverse and larger
areas. The benefits of locating in a large divaasea go beyond the technology spillover
argument. Firms in larger diverse areas have batiesgss to business services, such as banking,
advertising, and legal services. In this studysé the Herfindahl index to measure the degree of
economic diversity in urban areas of each state. Hérfindahl index of region r (His the sum

of squares of employment shares of all the indestpresent in region r (Lall et.al. 2001).

Specifically

—
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Where, E is the employment in industry i in region r, ands€the total employment in region r.
Unlike measures of specialization, which conceatra one industry, the diversity measure
considers the industry mix of the regional econoiflye largest value of Hs one, when the
entire regional economy is dominated by one simgiistry, and the smallest value is (1/n).
Thus, a higher value of the index signifies a lovesel of diversity in the regional economy.
Therefore, for a more intuitive interpretation avetrsity measure in the model; I8 subtracted

from unity. That is:

3.2 Localization:

There are several measures used in the literaturelicate localization of particular industry in

a region, e.g. own industry employment, numbervar endustry establishments etc. However, a
unit-dimensional measure such as number of estabdats might not be able to represent
localization justifiably. Therefore, | use LocatiQuotients (LQs) as an indicator of localization
of economic activity. LQ is a widely used measumerg@gional economics, to find out the

economic base of a region. It is the ratio of emplent share (or output) of a sector in the
region to the nation (or any reference economya aghole. A value of LQ greater than one

shows high domination of the sector in the regi@tanomy.

Eir
/e
I

LQ:’P = E.
1}‘1')1I
E,
Where E represents employment, subscripts i, r, ramelpresent industry, region, and nation
(reference economy) respectively. Primarily | explecalization economies to be positive;
however, empirical analysis in the next sectionl Weélp in determining the exact sign and

magnitude of these economies for industries andcgsy in India.
4 Estimation:

In the growth accounting literature, agglomeratemonomies are measured as a part of the

Hicksian efficiency term, which represents a shifthe production function (Mitra, 2000). |

—
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have attempted to measure the contribution of agegiation economies to the total factor
productivity for the states and sectors in Indi&e Tanalytical framework for the empirical

estimation is presented below:
Let the production functiorfor the regional economy be:
Q =AU, t)F(K.L)

Where Q denotes gross output, U is a vector ofcegegtation factors, K capital, and L labor
input. The term A (U, t) is the standard Hicks-malutefficiency function that allows for

exogenous shift in production function. This tedbgg may exhibit diminishing, constant, or
increasing returns to scale. Agglomeration econemidl be manifested as an outward shift in

the production function (Hulten et. al. 2006).
Assuming that the terms in the production functove are multiplicative:

Qic = Ag.e BemaVelicie Pk, L) )

Where subscript t denotes time, and i denotes meJibe parameter Aindicates the initial level
of productive efficiencyy is the parameter of interest here, measuringieeas agglomeration

economies arising due to urbanization.

The Hicksian shift term, A (U, t) is measured ie tirowth accounting literature with the help of
Solow model of residual total factor productivityogith. Total factor productivity is defined as
the ratio of output to the direct inputs, usedhe process of production (Hulten et.al. 2006).

Therefore:

_ Qi S
TP /F(K:.r-f—:,r) = ﬂnaEz;“?;rd:':‘k ............................................... 3)

Therefore, measurement of total factor productiatyoss regions, over time provides us with

the required data and framework for the measurewfeagglomeration economies.

> | refrain from using a trans-log production function for the study, because it relies on actual observations to
estimate cost shares. However, in India, GSDP data is marred with measurement errors. Also, data on capital input
is not directly available, therefore using its estimates based on certain assumptions, to estimate cost shares is not
advisable (See Appendix 2).

L e—
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4.1 Measuring Total Factor Productivity:

The first step in estimating T Hollows Solow in measuring productivity as a residoutput not
attributable to the inputs of labor and capitalaMically, the Solow residual is the growth rate
of output less the growth rate of inputs weighted their relative shares. This yields the

expression:
¢InTP _ 6IngQ . dInkK - dInl
5t 6t KT Gt B e (4)

Each term on the right side of equation (4) cammsasured or imputed from published data,
yielding an estimate of Total factor productivitsogith that can in turn be used, in the context of

equation (3) to estimate the size of agglomeragmmomies.

The problem lies in the fact that in India, facsbiares data at the state level is not available. Fo
manufacturing sector alone, factor shares can lmeilated with the help of Annual Survey of
Industries Data, however, even it requires a loaténtion and care to derive those. For the
purpose of this study, | have relied on the methmylo suggested by Dholakia (1985) (See
Appendix 1).

Using the national level values of andx based on Dholakia (1985), | proceeded to measure
the total factor productivity growth (TFPG) for #fle states, for all the years from 1980 to 2006.
| used equation 4 to arrive at the estimates ofQ.FP used net capital stock at real (1993-94)

prices, and no. of workers employed as capitallabadr variables in the equation 4.

Further, 1 have estimated the level of total fagbooductivity, following the trans-log index
procedure, developed by Jorgenson and Nishimiza8)1@nd extended by Hulten et. al. (2006).
This method computes total factor productivity acle state in some base year as the output of
the state relative to the output of all-India, léks inputs in the state, relative to all-India,

weighted by the relative cost shares:

In——=t=In=t— 7, InkK;
n —w InL,

Ly
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_ (wr )

O]
Where ¥ 2 ’ L 2

o

However, due to the lack of state level data oatingt factor shares, | have assumed that factor
shares remain constant across states, and appdiesgiine national level figures.

Since total factor productivity is an index numbiénmust be normalized to the base value of
some year and place. Following Hulten et.al. (30DBave assumed 1980 as the base year, and
average level of total factor productivity acrosates is taken as the base value. Using these
values, | have converted the total factor produtgtivalues for all states in 1980 to indexed

values. These values are then grown at the avarageal growth rate of TFPG.

4.2 Measuring the impact of Agglomeration economies on Total factor

productivity:

After arriving at the estimates of TFP, | proceedstimate the elasticity of output with respect
to agglomeration parameters. The parameters cditiequ3 are estimated by regressing the
annual estimates of total productivity levels bwtsf on each states own agglomeration

parameters, time, and a constant term.

Continuing from equation 3, | take logs and write:

InTP;; =InA + VieUsr s

=

Or more specifically

TPy =IAy + Yy Ui + Var- Uit + Vai Divie + Br. LQuy

L e—
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Where i, t, and k denote state, year, and sectspertively. U represents the level of
urbanization, Div represents diversity index, L@resents location quotient of the sector in the

statey;’'s andp are coefficients of urbanization and localizatemonomies respectively.
5 Results and Discussion:

The parameters of the above equation are estimaiaed the sample of 675 observations — 27
years and 25 states for 2 main sectors, manufagtuand services. Service sector is further
divided into 3, namely (i) Trade, hotel, and restats; (i) Transport, storage, and
communication; and (iii) other services — includingnking and financial services; real estate,
ownership of dwellings, and business services; @raic administration and defense. A fixed
effect approachwas used to allow for differences in the initial/éls of technical efficiency
among the states. After an initial positive conitibn to TFP, urban population scale may also
represent diseconomiesn terms of congestion, and rising land cost [i@ay 1979). | have also
included square of the level of urbanization in @stimation, as a factor of agglomeration, to
capture the diseconomies. Sector wise resultsragepted in table 5.1.

With regard to agglomeration economy of urbanizgtioexamine the estimated coefficients
andy, for the 4 sectors included in the analysis. Frobbet®.1, it can be seen thatis positive

for transport, and other services sectors, whiig iitegative for manufacturing and trade sectors.
A coefficient of -0.09 for manufacturing sector gagts that a one percent increase in level of
urbanization results in 9% reduction in level ofatofactor productivity. However, | have
included an urban square term in the regressioogpture the non-linearity of the relationship.
For manufacturing sector, urbanization economieasmed by level of urbanization depict a U

shape (figure 5.1).

® The appropriateness of fixed effect approach was verified by the use of Hausman test, results of which are not
presented here.

7 According to Mills (1967), “...as the city’s population grows, efficient production of goods requires the use of
somewhat more land as well as somewhat higher structures. At least this is true of any production function that
has diminishing returns to factor proportions. Consequently, as a city grows, it moves out as well as up, and this
entails diseconomy in transportation resources.”

—
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Table5.1: All states- Panel data estimation
Other
Manufacturing Trade Transport Services
1.570 1.426 -1.292 0.79
1 Intercept (9.83)* (12.48)* (-6.79)* (6.35)*
-0.090 -0.032 0.0645 0.0218
2 Urban (-10.52)* (-5.16)* (5.34) (3.47)*
0.0012 0.00011 -0.001 -0.00036
3 Urbanization square (11.22)* (1.45) (-6.19)* (-4.12)*
0.773 0.375 2.0121
4 Diversity (5.01)* (3.33)* (7.86)*
-0.230 -0.170 -0.584 -0.19
5 Localization (-4.38)* (-6.20)* (-12.09)* (-8.19)*
R_square 0.7923 0.8748 0.8040 0.9134

Note: *and ** show significance at 1% and 5% levaspectively. Figures in parentheses are valuéstafistic

Figure 5.1 shows the results of estimation, whe@ednd diversity index are kept constant at
their average levels. It is clearly visible frometliigure that although there are negative
externalities for manufacturing sector initiallyffea achieving a threshold level of urbanization
equal to 37-38%, there are positive returns to nidagion, in terms of increasing level of total
factor productivity. For the initial 10% level ofrhanization, the elasticity of total factor
productivity with respect to level of urbanizatiles between 8.2-6.4%. It reduces to 4.2%-1.9%
when level of urbanization increases from 20% t&63@\fter 37-38% level of urbanization,
there are positive externalities up to 2.9% asllef’e@rbanization reaches 50%. At a lower level
of urbanization, other supporting services do reMetbp much to help in cost reduction. Besides
the local labor market is also not concentratedughao provide the benefits of competition.
This shows that manufacturing units benefit by fogain very large urban areas, and not in

small cities.

For trade sector however, both the urban and uslhjaare coefficients are negative, showing a
continuous decline in the level of total factor gwotivity with increase in urbanization. This

shows that there are negative externalities fromcentration to trade sector. The elasticity of

L e—
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total factor productivity with respect to level ofbanization reduces with increase in level of
urbanization. For the initial 10% level of urbartipa, the value of this elasticity lies between
3.1%-2.9 percent. However, it reduces to 2.5% 89was the level of urbanization rises from
30% to 40%. Results from other empirical studieppsut these findings. Combes (2000)
suggests that higher levels of concentration predaformation spill-over and larger input and
output market size. This is important for tradisbmnanufacturing more than services such as
metal-working, smelting, automobile industry, maaaifiring of machine tools etc. These

industries require specific inputs, and their beyae also specific.

Mitra (2000) analyzes agglomeration economies italtdactor productivity for Indian
manufacturing industry. He found that for the mactifiring sector overall, there is a U shaped
relationship between level of urbanization and Itdéctor productivity. Magnitude of the
coefficient of level of urbanization found by Mit2000) is -0.035, and that of square of level of
urbanization is 0.00011, values which are consisigth the estimates. At the sub-sector level
Mitra (2000) found that the relationship holds ga&ctors such as woolen textiles, jute textiles,

machinery other than transport, and rubber, patm]eand coal products.

For transport and other services sectors, reldtipnsetween urbanization and level of total
factor productivity represents an inverse U shapgufe 5.%). This means that initially these
sectors benefit by locating in smaller cities, at by very large metropolitan areas. Initially, at
lower levels of urbanization, existence of thesesises generates information spillovers, and
backward-forward linkages with other activities.eféfore, the level of elasticity of total factor
productivity with respect to level of urbanizatibes between 6.3% to 4.6% for transport sector
and 2% to 1.2% for other services, as level of nidzion increases up to 10%. However, at
higher levels of urbanization, negative impacts cohgestion, such as high costs due to
competition for skilled labor, exhaustion in terofgproduct and process innovations etc. lead to
reduction in level of total factor productivity. Ftransport sector, the negative elasticity lies
between 0.2 to 3.3% when level of urbanizationease past 32-33%, and reaches 50%. For

other services, the negative elasticity for simikarge of urbanization is 0.01% to 1.3%.

® For other services sector, | have used equation without diversity index as a parameter of agglomeration to
control for multi-co linearity.

—
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These results for service sector are supportediunyies from Combes (2000) and Rattso and
Stokke (2010). Combes (2000) found impact of agei@tion economies declining with
increasing concentration. He explains,” dispera¥ects of price competition on output are
reflected in services like wholesale trade, thedi@ohan business, renting of personal goods, and
insurance. High competition among firms means hidaed-rent or higher wages for skilled
labor; this decreases the local firms’ survivakraSimilarly, Rattso and Stokke (2010) found
lower economies of urbanization for service sedtorregions in Norway. They conclude,”
urbanization benefits to service sector expansirennat much. Consumption led expansion of

urban services (as in Norway) carries limited aggtcation effects.”

Urbanization economy with respect to diversity asifive for all the sectors. This shows that
increase in the level of diversity leads to bacldvand forward linkages, and information
spillovers cause technological progress to happstef. However, for trade sector these results
are contradictory, as a higher level of urbanizatioll lead to greater diversity, and the signs of
the coefficients of these two with respect to levietotal factor productivity for trade sector are

opposite.

Positive diversity economies for manufacturing se@re supported by Jacobs (1969) as he
mentions that knowledge spill-over are more pegnisacross industries. Glaeser et. al. (1992)
also support this hypothesis for U.S. manufactudata at city level. They have found that it is
diversity which leads to high employment growth mmanufacturing industry rather than
specialization. Paci and Usai (2006) found positaxernalities of diversity for productivity

growth in Italy for manufacturing as well as seevgectors.

Combes (2000) has found positive diversity extétiealfor services as well as industry, and the
magnitude of these is higher for the former tham Itter. He explains, “In services, inputs are
fairly diversified, and outputs are not specifiogi@en sectors or given type of consumers. Firms
consequently benefit from facing a great varietg@dtors located in the same place, because of

both supply and demand linkages.”

Results of estimation for localization economies similar across sectors. For all the sectors in
the study, there are negative localization econsn@efficient of location quotient parameter

bears negative sign in all the sectors. Howevduevaf the coefficient lies between the highest -
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0.584 for transport sector, to the lowest -0.13dkbrer services sector. Several empirical studies
have found specialization diseconomies, e.g. Giagtsal (1992), Combes (2000) etc. Combes
(2000) explains that for most of the services {ré¢tade, consulting, financial and insurance
services, education and social work) and some @& thanufacturing industries (e.g.
pharmaceutical industry); the negative specialirateffect can be explained in terms of a
product’s life-cycle. Products or here more pattdy services, first develop at a few places,
and then diffuse across space.” For other manufagtusectors he explains,” these sectors
usually have a declining share in employment, aghdr specialization reflects lower flexibility
and adaptability of products, and regions with Ipwpecialization are better able to reconvert

their activities.”

Figure 5-1: Total factor productivity and level of urbanization
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Similarly, Graham (2009) found negative elastiaitly localization for labor productivity in
service sector (especially retail and public s&sjcHe suggests that the reason could be intense
price competition due to localization, resultingess turn-over per unit sold. He further suggests
that these results might also reflect reduced tecygl®f these services to localize. He asserts,
“Retail and public services tend not to have strmglencies towards localization for the reason
that they have to serve a market dispersed acgptdithe geography of the population. So they

will tend to benefit from concentration of peopéirer than like activities.”

6 Conclusion:

In this paper, | have attempted to establish thistexce and estimate the magnitude of
agglomeration economies across sectors in Indiavé used level of urbanization and diversity
as measures of urbanization, and location quotiaat® measure of localization, to test for
transmission of spatial externalities across spddee estimation analysis is based on a general
production function model, using growth accountirgmework for 25 states in India over 27
years, across 4 sectors.

Results support the hypothesis that urbanizatiem@nies tend to exist, and vary significantly
across sectors. For service sector, the econorgisison a lower level of urbanization, whereas
for manufacturing, these economies are presenthagteer level. | find positive urbanization
externalities for manufacturing, transport, storaged communication, and other services
sectors, in varying magnitudes. The elasticity raidoictivity with respect to diversity is positive,
however, the magnitude varies across sectors. attettiat | do not find positive localization
economies for services seems reasonable becawsgesesuch as banking, real estate, business
services, etc. often locate close to the consuaret,have typically low tendency to localize. A
further state level estimation of these econonsesarranted with adequate length of data over-
time, so that the regional differences in the magla of these externalities, and their resulting

impact on regional growth differential can be briougut.
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Appendix 1: Measuring factor shares at the state level

Dholakia (1985) describes why it is different tgbpthe growth accounting framework to inter-
region, within a country comparisons, as againstititernational comparisons, because in the
former case, there is a common national markefaictors of production. Especially, capital as a
factor of production can be assumed perfectly neoliithin a country. Therefore, it can be
assumed that marginal product of capital remainfum across states in India. Labor mobility
however, is somewhat restricted by cultural antitutgonal barriers. As a result, wage rate vary
significantly across regions, depending on avenageluctivity of labor among other factors
such as qualitative differences. However, sevenapiecal studies have shown that average
productivity of labor is an important determinaritveage rate. Dholakia (1985) has therefore
assumed that marginal product of labor varies ptapwately to average product of labor, an

assumption, which leads to a constant labor shamss states in India.

| have tested the assumptions above, with croggmaetata for 25 Indian states included in the
study, over the period 1980-81 to 2006-07. Theimpiahry test supported both the hypothesis
for Indian data. Therefore | used the constanttiveashares of labor and capital for further

analysis. Relative share of lab@) (s 0.4798, and relative share of capital is () 8.5202.
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Appendix 2: Measurement of labor and capital inputs

State capital stock

State level data on capital employed in producisamot available in public domain in India. Past
studies have relied on individual scholars’ effaad®stimate capital stock at the state level. From
1988, Central Statistical Organization (CSO) hastetl publishing capital stock data for the
Indian economy as a whole at the sectoral levett Buch estimates were provided in 1988,
pertaining to the year 1981. | have made use of dHilndia data to come up with state level
capital stock estimates across sectors. The crun@dérlying assumption that | have to make is
that the sectoral capital-output ratio remains same for all the states in India in each year. |
have tried to widen the sectoral classificationnasch as possible, in order to increase the
representation of the true characteristics of tbets. However, | admit that it is a heroic

assumption to make, and limits the accuracy andhiéty of results.

| have obtained net capital stock data from Nafigk@ounts Statistics published by CSO for
the years 1980-2006, and converted it to 1993-#epr| then calculate the capital-output ratios
(CORs) for all the sectors in all years for theidimdeconomy, and apply these sectoral CORs to
estimate the net capital stock data at state evearious sectors. The estimates thus obtained
are used in the general production function estonab estimate total factor productivity index.
The sectoral classification used for estimatingaagtital stock is as follows: (1) Agriculture; (2)
Forestry and Logging; (3) Fishing; (4) Mining andi€pying; (5a) Manufacturing Registered;
(5b) Manufacturing Unregistered; (6) Constructi6r); Electricity, Gas, and Water supply; (8a)
Railways; (8b) Transport by other means; (8c) Sferd8d) Communication; (9) Trade, hotels,
and restaurants; (10) Banking and insurance; (143l Rstate, ownership of dwellings, and
business services; (12) Public administration, @efénse ; (13) Other services.

Labor input:

Data for labor input at state level in India is igadsle from two main sources, census studies,
undertaken in every 10 years, and survey reportdaifonal Sample Survey Organization
(NSSO). Generally, in growth accounting studiebptainput is measured as total man-hours

worked, which is considered to be a more realigtid accurate measure than the number of
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workers employed. However, actual employment figuye an annual basis covering all sectors
of the economy and number of hours or even day&edoare not available in India, even at all-
India level. Annual employment figures are publdlomly for the organized sector; number of
person-days worked is available only for manufaotumdustries, only from the Annual Survey
of Industries. As part of the NSSO surveys, aveagson-days employed data is available only
for usually occupied workers, as per the data ctdke through the daily status approach.
However, that data is also not reliable for genegadin annual series, largely due to the presence
of self employed and unpaid family workers in thdihn economy. Due to these limitations, in
the present study, estimated number in the workfisaused as the measure of the quantity of

labor input.

The data available from the two above-mentionedcssushows wide variatiohs Three census
results are available for the period of the curstatly, in 1981, 1991, and 2001. The definitions
of main, marginal and non-workers were same actiesse censuses. However, in order to
ensure the inclusion of unpaid family farm workeh® phrase “including unpaid work on farm
or in family enterprise” was added from 1991 onvga(8ivasubramonian, 2004). There were
differences in the geographical coverage also. @ed981 was not conducted in Assam, and

Jammu and Kashmir was not included in 1991.

Within the period of this study, five survey remftom NSSO are available, in the years 1983
(38" round), 1987-88(4% round), 1993-94(50 round), 1999-2000(%5 round), and 2005-
06(62" round). Out of the three approaches used by N$B@dta collection, the usual status
approach (or activities of the previous year) issidered as comparable to the census results

(Sivasubramonian, 2004).

As per the analysis, done by Sivasubramonian (20@4yker population ratios as per the
successive census results, show a declining trendei years 1971, 1981, and 1991, and then

return to the previous levels of 1961. These residtnot match with the NSSO estimates, which

° For a detailed discussion on these differencesSaesubramonian (2004).

—
W.P. No. 2011-01-08 Page No. 24



IIMA e INDIA
S Research and Publications

are consistent with the 1961 census. Visaria (1988 pointed out, “it hardly needs any
persuasion to accept that the estimates of WPRkl ¢mt be fluctuating downwards in the
Census years 1971, 1981, and 1991, and returnittgetéormer level, comparable to the 1961
Census, whenever NSSO conducted its quinquenmatgsl There is little doubt that the NSS

investigators have done better than more thananillensus enumerators.”

In view of this, the present study uses the NSSnates from the five quinquennial surveys.
Based on these periodic estimates, using intepg@artes of growth, annual estimates of the

number in the workforce have been obtained.

The age composition of the workforce could not basidered in the present study, due to
inconsistency of the data availability across NS8@brts. The reports in 1983 and 1987-88 do

not report the age-distribution of workforce at ttate level.
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