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Abstract

The recent literature has documented surprising differences in firm-level performance
within countries and between developing and developed countries. The recent literature
looking at developed economies highlights cluster policies and international trade
shocks as potential mechanisms that boost productivity and quality upgrading of a
firm’s products. There is limited evidence in the literature examining these from a
developing country perspective where cluster policies and international trade shocks.

In this thesis, we use a firm-level data set to answer three sets of questions: (i)do
agglomeration economies in the form of localization, urbanization, and
competitionincreasethe productivity and markups of firms; (ii) does the bilateral trade
agreement between Pakistan and China enable firms to change their product mix and
quality of their products;(iii) do agglomeration economies in the form of localization
and urbanization economies attract new firms to locate in an area. Our analysis focused
on firms from the province of Punjab in Pakistan.

We do not find evidence of agglomeration externalities improving the productivity of
firms though we do find that firms in agglomerated regions have higher costs, and these
firms also charge higher prices and increase markups. We also find that due to the free
trade agreement Pakistani firms added more products because of lower Chinese tariffs.
Additionally, firms improved product quality, lowered prices, and increased the quality
of their inputs as a result of lower Pakistan tariffs on imported Chinese inputs. Finally,
we find that firms are attracted to areas where other firms are engaged in similar
activities.

Thesis supervisor: Dr. Azam Chaudhry
Supervisor’s Title: Professor and Dean of the Faculty of Economics at the Lahore
School of Economics
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Introduction

1. Introduction

Firm performance has direct implications for the overall growth of an economy.
Higher productivity potentially allows firms to produce a higher level of output with the
same level of inputs and earn higher revenues which in turn can lead to higher GDP.
However, the recent literature has documented surprising differences in firm-level
performance within countries and between developing and developed countries
(Syverson, 2011; Hsich and Klenow, 2009). The productivity gap between firms in
developed and developing countries has found to be especially substantial and the recent
literature has focused on both the obstacles and opportunities in bridging this gap.
Evidence shows that firms are much less productive in developing economies than in
advanced economies with as some of the research has found that (according to 2014 data)
productivity (as measured by total factor productivity) in the US was 1.7 times larger
than in Mexico, and 2.6 times larger than in India (Feenstra et al., 2015). Firms are also
constrained in terms of their ability to innovate, exploit new technologies, move toward
producing more sophisticated products. diversity their product mix and react to the local
and international. The literature highlights several obstacles facing firms such as weak
institutions, lack of infrastructure, limited access to finance, bad management practices,
difficulty in technology adoption, infrastructure, international supply chains, and
misallocation of resources from less productive to more productive firms (Syverson,
2011) and many of these can be more severe in the case of developing countries.

Pakistan’s manufacturing sector growth has stagnated over the last six decades

(1960-2012) with manufacturing growth averaging approximately 6.3 percent over this
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time. However, over the same period. many economies in the same region grew more
rapidly, an example of which is China which being experienced GDP growth of 9.1
percent between 1970-2009 (CIA World Fact Book). While the research recognizes that
growth manufacturing sector can have a multiplier effect on overall growth and
employment there has been little in the way of a coherent strategy besides discussions on
the need for firms to move up the value chain (Afraz, Hussain, and Khan, 2014).

One policy that has been aggressively pursued by the Pakistani government over
the last two decades is the development of industrial zones. Policy makers have seen
industrial zones as a way for agglomeration economies to spur the entrance of new firms,
improve firm productivity and improve the quality of their products. The analysis of
agglomeration economies is especially interesting in the case of Pakistan since the
country is characterized by naturally occurring industrial clusters which vary significantly
in age (from a few decades old to almost a century old) and the number and nature of
firm clusters are growing over time. Also, since the country faces some of the same
problems as many developing economies, such as weak formal institutions, less efficient
markets, costly research and development, weak contract enforcement, and binding
financial constraints, agglomeration economies may not only lead to firm growth but may
also lead to higher productivity, higher markups, reduce costs, and attract new firms. In
first past of the thesis, we aim to understand if agglomeration economies are crucial for
firms in developing country context. Our study has important implications for economic
development and public policy in the context of a developing country in particular, and
for industries characterized as low-skilled or less technologically advanced in general.

This also has implications for government policy aimed at countering regional disparity
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in developing countries. We believe that this has promising implications for industrial
policy aimed at building industrial zones and special economic zones in developing
countries”.

There has also been a policy focus in Pakistan on engaging in bilateral trade
agreements to improve firm performance in terms of their productivity and quality of
products to help firms climb the quality ladder and shift focus from low value-added
goods to higher value-added goods. Pakistan and China signed a bilateral trade agreement
to reduce tariffs on both sides. In the second part of the thesis, we study how a
developing country like Pakistan is affected by a trade agreement with China.As China
continues to cultivate economic ties with developing countries, it is important to gauge
the economic impact of wide-ranging trade agreements on firms in these countries.

The research in this dissertation aims to understand firm dynamics by focusing on
three core questions: (i) Does spatial proximity plays a role in making firm’s more
productive and generating higher markups®? What are the potential channels which are
driving these? Is there heterogeneity in our findings between newer or older clusters? (ii)
Do tariff reductions enable firms to change their product mix and move to higher quality
products? Which particular type of tariff reductions derive these results? (iii) What are
the factors that attract firms to locate in specific areas?

Industrial clusters are generally regarded as good for the productivity, growth, and
development of a region for both rich and poor countries. The conventional economic

wisdom dates back to Marshall’s (1902)’s influential work which viewed industrial

® However, it could be interesting to determine how naturally occurring clusters develop and there could be
potentially different benefits from government developed clusters to those of natural ones.

*The agglomeration literature cites greater competition as a potential feature of cluster, which would lead to
lower mark-ups but we are trying to understand if collusion or other benefits of agglomeration increase
them.

L8]
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clusters as productivity-enhancing through pro-competitive pressures they may foster.
According to the New Economic Geography literature, localization externalities (often
referred to as Marshallian externalities) operate through input markets, labor markets, and
knowledge spillovers. The externalities were considered to be a key factor in the success
of Silicon Valley (Marshall, 1920). Localization externalities are believed to raise the
productivity of firms directly, or indirectly through increasing profits by reducing costs or
raising the price firms can charge for their products (Fafchamps and Said El Hamine,
2017). The diversity of industries within a region generates urbanization economies
(Rosenthal and Strange, 2001; Combes, et. al., 2011) and inter-industry agglomeration
economies connected with variety (Jacobs, 1984; Glaeser, et. al., 1992; Cainelli and
Tacobucci, 2012) further emphasized by Jacobs (1984) who puts forward the argument
that industrial diversity generates pecuniary externalities in the form of output and input
linkages and transfer of ideas and technologies. Industrial clusters may indeed be cost-
reducing and productivity enhancing, but there is an even older concern — dating back to
at least Adam Smith — that gathering competitors in the same locale could instead lead to
non-competitive behavior.

It may seem paradoxical that multiple producers in the same area would lead to
non-competitive behavior rather than increased competition, but proximity facilitates
easy communication and observation, which are theoretically (e.g., Green and Porter
(1984), in the case of tacit collusion) and empirically (Brooks, Kaboski and Li, 2016;
Marshall and Marx, 2012; Genesove and Mullin, 1998) associated with collusive
behavior. Thus, one will not be surprised that spatial proximity can also support

cooperative arrangements that would translate in reducing their costs or charging higher
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prices resulting in extracting higher markups by firms. There is extensive theoretical and
empirical literature documenting both the positive and negative externalities arising from
agglomeration economies (for a detailed review see: Rigby and Essletzbichler, 2002;
Duranton and Kerr, 2015; Rigby and Brown, 2015; Duschl, et. al., 2015; Grillitsch and
Nilsson, 2017).

Evaluation of naturally occurring agglomeration externalities and their effect on
firm productivity and markups are particularly relevant to Pakistan's manufacturing firms
as Pakistan is still at a stage of development where it can benefit from agglomeration
economies. Using unique firm-level panel data, we contribute to the existing literature by
evaluating the impact of natural agglomeration on total factor productivity, markups,
costs, and prices while controlling for unobserved heterogeneity across firms for
manufacturing firms in Punjab, Pakistan. In the first chapter of this thesis, we test
multiple hypotheses: first, we evaluate how much a firm benefits in terms of productivity
when other firms from the same sector or another sector are located nearby. Second, we
test whether agglomeration gives firms a cost advantage. Third, we aim to understand
how agglomeration affects a firm’s ability to extract markups. Third, we try to understand
the role of agglomeration externalities in determining prices and costs which could be the
potential mechanism through which markups might be affected.

The literature linked to industry dynamics has considered the allocation of
resources as an important topic relevant to a firm’s entry and exit decision. However, it
abstracts from the reallocation decisions of output made within multiproduct firms when
firms adjust their products by adding or dropping products(Eckel and Neary, 2010;

Bernard, et. al., 2010). There are substantial gains in aggregate output when policy
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reforms, such as international trade liberalization, or changes in market fundamentals
induce a reallocation from low- to high-performance firms within industries. The recent
literature adds a new dimension by incorporating reallocation of output within a
multiproduct firm through changes in product mix in response to changes in the
economic environment (Goldberg, et. al., 2010; Topalova & Khandelwal, 2010; De
Loecker, et. al., 2016; Brandt, et. al., 2017; Copestake, 2020).There could be several
possible mechanisms through which trade policy can affect firms. Due to increased
import competition, domestic firms may act defensively by switching product if faced
with low-cost imports or may focus on their ‘core competencies’ by dropping their least-
productive products and increasing sales per product when facing increased competition
from imports (Eckel & Neary, 2010). Increased import competition can pressure
domestic firms into improving their efficiency (Holmes & Schmitz, 2001; Nishimizu &
Robinson, 1984) and encourage them to exploit economies of scale. Import competition
may further lead to a reallocation of resources if high-cost producers are forced to exit the
market, which frees up resources for the efficient firms that survive (Roberts & Tybout,
1991). The other possible mechanism could be the creation of export opportunity which
enable firms to move towards a few successful products and focusing on these selected
products enables them to survive and grow or expanding their scope or changed their core
products as an offensive strategy translating into higher productivity (Eckel and Neary,
2010; lacovone and Javorcik, 2010). Lower input tariff increased access to cheaper
imported raw material and greater competition in domestic input markets translates into
substantial increases in product varieties and quality across firms as a result of cheaper or

previously unavailable imported inputs (Goldberg, et. al., 2010; Topalova and
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Khandelwal, 2011; Brandt et al., 2017; Bigsten, Gebreeyesus and S6derbom, 2016; Amiti
& Konings, 2007).

The second paper of this thesis draws on an existing extensive theoretical and
empirical literature on multiproduct firms which builds on theories of industry dynamics
by modeling endogenous product selection of firms (Bernard, Redding and Schott,
2007).We use a newly constructed panel dataset for firms in Pakistan, drawing on data
from the Census of Manufacturing Industries (CMI) from before and after the
implementation of the Free Trade Agreement (FTA) between Pakistan and China. Our
research adds to a thin but growing literature that disentangles the quality and
productivity gains that arise from reductions on tariffs on final and intermediate inputs
due to bilateral trade agreement (Amiti & Konings, 2007; Brandt et al., 2017; Copestake,
2020; Lovo & Varela, 2020)—both important channels through which China’s
integration with the global trading system has affected firms in developing countries.
Additionally, by looking at the trading relationship between China and a developing
country, this paper analyses the potential benefits of cheaper and higher-quality Chinese
inputs for industrial upgrading, which is broadly applicable to many developing
countries. Specifically, we test (a) the impact of this trade agreement on firm-level
outcomes, and (b) disentangle the impact of greater access to export markets (due to
lower foreign tariffs on exports) from the impact of greater competition in domestic
markets (due to lower domestic tariffs on imported products) and greater competition in

input markets (due to lower domestic tariffs on imported raw materials).

The concentration of industrial activity occurs widely across economies with

well-known examples from developed economies, like the computer industry in Silicon
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Valley (Sorenson and Audia, 2000), and in developing economies, like the surgical goods
and sports goods industries in Sialkot, Pakistan (Atkin et al., 2015a; Nadvi, 1999). The
industrial organization literature highlights agglomeration as one of the main factors
attracting new firms in an area which is supported by the empirical literature. The
empirical literature documents benefit from localization economies in the form of input
sharing (because of accessibility to suppliers and mutually enforced contracts), labor
pooling (because of the availability of specialized labor), and knowledge spillovers
(because of shared information about products, production process, innovations, existing
and new technology, marketing agendas, and research and development) (see Parr, 2002;
Marshall, 1920). The literature also documents the benefit of urbanization economies as
the presence of diversified suppliers, specialized labor and suppliers, market mechanisms,
transportation facilities, infrastructure, and community facilities, which make certain
areas more attractive for new firms to enter (Parr, 2002). Along the same lines, Sorenson
and Audia (2000) found that new entrepreneurial activity is likely to take place in areas
of geographic concentration while literature also document that new firms enter when
they anticipate a developed market, existing suppliers, and the availability of low-cost
factors of production. A common thread running through much of the empirical literature
is that most of the research studying where firms decide to locate has focused on
developed economies (Glaeser and Kerr, 2009; and Rosenthal and Strange, 2010).
Regional economic characteristics and governmental policies have also been found to
make a difference in the location decision of firms. Otsuka (2008) found that various
location factors significantly affect the formation of new establishments in a particular

region, including market demand, agglomeration, market conditions, and factor cost.
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Reynolds et al. (1994) found that government policies attract new firms to a particular
area through government spending on local infrastructure and the provision of direct

assistance to firms.

In the third chapter of this thesis. we empirically estimate the relationship
between agglomeration forces i.e., localization and urbanization economies, and the
formation of new firms using industry district-level data from Punjab, Pakistan. We test
two hypotheses: First, do new firms in an industry choose to locate in an area where there
is a similar industrial activity? Second, do new firms chose to locate in an area where
there is diverse industrial activity? We do this by analyzing the effects of agglomeration
on the arrival and scale of operations of new firms at the district level in 2010,
incorporating industrial controls and socioeconomic characteristics at the district level

using a combination of firm-level data and household survey data.



Maryiam Haroon

References
Amiti, M., & Konings, J. (2007). Trade liberalization, intermediate inputs, and

productivity: Evidence from Indonesia. American Economic Review, 97(5). 1611-
1638.

Afraz, N., Hussain, S. T., & Khan, U. (2014). Barriers to the growth of small firms in
Pakistan: A qualitative assessment of selected light engineering industries. The
Lahore Journal of Economics, 19, 135.

Atkin, D., Chaudhry, A., Chaudry, S.. Khandelwal, A., & Verhoogen, E., (2015b).
Organizational barriers to technology adoption: evidence from soccer-ball

producers in Pakistan. NBER Working Paper No. 21417. doi: 10.3386/w21417.

Bigsten. A., Gebreeyesus, M., & Séderbom, M. (2016). Tariffs and firm performance in
Ethiopia. Journal of Development Studies, 52(7), 986—1001.

Bernard, A. B., Jensen, J. B., Redding, S. J., & Schott, P. K. (2007). Firms in
international trade. Journal of Economic Perspectives, 21(3), 105-130.

Bernard, A. B., Redding, S. J., & Schott, P. K. (2010). Multiple-product firms and
product switching. American Economic Review, 100(1), 70-97.

Brandt, L., Van Biesebroeck, J., Wang, L., & Zhang, Y. (2017). WTO accession and
performance of Chinese manufacturing firms. American Economic Review,

107(9), 2784-2820.

10



Introduction

Brooks. W. I., Kaboski, J. P., & Li, Y. A. (2016). Growth Policy, Agglomeration, and
(the Lack of) Competition (No. w22947). NBER Working Paper Series. National

Bureau of Economic Research.

Cainelli, G., & lacobucci, D. (2012). Agglomeration, Related Variety, and Vertical

Integration. Economic Geography. 88 (3), 255-277.

Central Intelligence Agency. (2009). The CIA world factbook 2010. Skyhorse Publishing

Inc..

Copestake, A. (2020). Multi-product firms, networks and quality-upgrading: Evidence
from China in India (Working Paper No. 1659). San Rafael, CA: Forum for
Research in Empirical International Trade.

Combes, P. P., Duranton, G., & Gobillon, L. (2011). The Identification of Agglomeration

Economies. Journal of Economic Geography, 11 (2), 253-266.

De Loecker, J., Goldberg, P. K., Khandelwal, A. K., & Pavenik, N. (2016). Prices,
markups, and trade reform. Econometrica, §4(2), 445-510.
Duranton, G., & Kerr, W. R. (2015). The Logic of Agglomeration (No. W21452).

National Bureau of Economic Research

Duschl, M., Scholl, T., Brenner, T., Luxen, D., & Raschke, F. (2015). Industry-Specific

Firm Growth and Agglomeration. Regional Studies, 49(11), 1822-1839.

Eckel, C., & Neary, J. P. (2010). Multi-product firms and flexible manufacturing in the

global economy. The Review of Economic Studies, 77(1), 188=217.



Maryiam Haroon

Fafchamps, M., & El Hamine, S. (2017). Firm Productivity, Wages, and Agglomeration

Externalities. Research in Economics, 71(2), 291-305.

Feenstra, R, R Inklaar and M Timmer (2015), The next generation of the Penn  World
Table. American Economic Review. 105(10), 3150-3182.

Genesove, David, and Wallace Mullin. 1998. Testing Static Oligopoly Models: Conduct
and  Cost in the Sugar Industry, 1890-1914. RAND Journal of Economics,

29(2): 355-377.

Glaeser, E. L., Kallal, H. D., Scheinkman, J. A., & Shleifer, A. (1992). Growth in

Cities. Journalof Political Economy, 100 (6), 1126-1152.

Glaeser, E. L., & Kerr, W. R., (2009). Local industrial conditions and entrepreneurship:
How much  of the spatial distribution can we explain?. Journal of Economics

& Management Strategy, 18(3), 623-663. doi: 10.1111/5.1530-9134.2009.00225 x

Green, E. J., & Porter, R. H. (1984). Noncooperative Collusion Under Imperfect Price

Information. Econometrica: Journal of the Econometric Society, 87-100.

Grillitsch, M., & Nilsson, M. (2017). Firm Performance in The Periphery: On the
Relation Between  Firm-Internal Knowledge and Local Knowledge

Spillovers. Regional Studies, 51(8), 1219-1231.

Goldberg, P. K., Khandelwal, A. K., Pavenik, N., & Topalova, P. (2010). Multiproduct
firms and product turnover in the developing world: Evidence from India. The

Review of Economics and Statistics, 92(4), 1042-1049.

12



Introduction

Hsieh, C. T., & Klenow, P. J. (2009). Misallocation and manufacturing TFP in China and

India. The Quarterly journal of economics, 124(4), 1403-1448.

Holmes, T. J., & Schmitz, J. A., Jr. (2001). A gain from trade: From unproductive to
productive entrepreneurship. Journal of Monetary Economics, 47(2), 417-446.

lacovone, L., & Javorcik, B. S. (2010). Multillproduct exporters: Product churning,
uncertainty and export discoveries. The Economic Journal, 120(544), 481-499,

Jacobs, J. (1984), Cities and the Wealth of Nations, Random House, New York.

Lovo, S., & Varela, G. (2020). Internationally Linked Firms, Integration Reforms and
Productivity.

Marshall, A. (1920). Principles of Economics: An Introductory Volume. Royal Economic
Society(Great Britain).

Marshall, Robert, and Leslie Marx. (2012). The Economics of Collusion. MIT Press.

Nadvi, K. (1999). Shifting ties: Social networks in the surgical instrument cluster of
Sialkot, Pakistan. Development and Change, 30 (1), 141-175. doi: 10.1111/1467-

7660.00110

Nishimizu, M., & Robinson, S. (1984). Trade policies and productivity change in semi
industrialized countries. Journal of Development Economics, 16(1-2), 177-206.

Otsuka, A. (2008). Determinants of new firm formation in Japan: A comparison of
the manufacturing and service sectors. Economics Bulletin, 18(4), 1-7. File
URL:

http://economicsbulletin.vanderbilt.edu/2008/volume 1 8/EBOSR30002A.pdf.



Maryiam Haroon

Parr, B. J., (2002). Missing elements in the analysis of agglomeration economies.
International ~ Regional  Science Review, 25(2), 151-168. doi:

10.1177/016001702762481221.

Reynolds, P., Storey, D. I., & Westhead, P. (1994). Cross-national comparisons of the
variationin  new  firm formation rates. Regional Studies, 28(4), 443-456.

doi:10.1080/00343409412331348386.

Rosenthal, S. S., & Strange, W. C. (2001). The Determinants of Agglomeration. Journal

of Urban Economics, 50(2), 191-229.

Rosenthal, S. S., & Strange, W. C. (2010). Small establishments/big effects:
Agglomeration, industrial organization, and entrepreneurship. Agglomeration

Economies, The University of Chicago Press, (pp.277 — 302).

Roberts, M. J., & Tybout, J. R. (1991). Size rationalization and trade exposure in
developing countries. In R. E. Baldwin (Ed.), Empirical studies of commercial
policy (pp. 169-200). Chicago, IL: University of Chicago Press.

Rigby, D. L., & Essletzbichler, J. (2002). Agglomeration Economies and Productivity

Differences in Us Cities. Journal of Economic Geography, 2(4), 407-432.

Rigby, D. L., & Brown, W. M. (2015). Who Benefits from Agglomeration? Regional

Studies, 49(1), 28-43.

Syverson, C. (2011). What determines productivity? Journal of Economic

literature, 49(2), 326 -65.

14




Introduction

Sorenson, O., & Audia, P. G. (2000). The social structure of entrepreneurial activity:
Geographic concentration of footwear production in the United States. 1940-

19891, American Journal of Sociology. 106(2), 424-462. doi: 10.1086/3169.

Topalova, P., & Khandelwal, A. (2011). Trade liberalization and firm productivity: The

case of India. The Review of Economics and Statistics, 93(3), 995-1009.

15




Agglomeration, total factor productivity and markups

2. Paper I: Measuring the Impact of Agglomeration Economies
on Naturally Rising and Declining Manufacturing Sectors in
Pakistan

Section 2.1: Introduction

Economic theory has focused on the impact of industrial clusters on productivity and
growth for both developed and developing countries. The conventional economics wisdom dates
back to Marshall's (1920) view of industrial clusters as productivity-enhancing because of the
pro-competitive pressures that they foster, and more recent economic thought has also proposed
that clusters can have a positive impact. At the same time, some of the literature has focused on
how clusters can foster non-competitive behavior (Brooks, Kaboski, and Li, 2016). In this paper,
we explore productivity, costs, and markups, i.e. efficiencies and competition in agglomerated

areas, and whether these are different for younger vs. older clusters.

The theoretical literature is well developed and has identified positive (for example,
shared infrastructure) and negative (for example, congestion) externalities (Fafchamps and Said
El Hamine, 2017). However, empirical evidence on the precise nature of agglomeration
externalities remains inconclusive. This paper draws an attention towards these externalities and
its role in productivity, costs and markups of firms. The New Economic Geography literature
highlighted the role oflocalization economies (often referred to as Marshallian externalities) and
urbanization economies in determining productivity, costs and markups. The literature highlights
that these externalities can raise the firm's productivity directly; or indirectly through increasing
profits by reducing costs or raising the price of firms for their products (Fafchamps and Said El
Hamine, 2017). Localization economies generate three sources of economies through which are

labor pooling, input sharing and knowledge spillovers which are predicted to be facilitated in
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concentrated regions and raises productivity and could lead to cost benefits. Spatial proximity
also helps in informational spillovers, in particular, in the form of business opportunities or
market-relevant knowledge which can led to costs advantages, productivity and setting prices
(Rauch and Casell, 2003; Fafchamps and Minten, 2002). Pecuniary externalities have also been
proposed as possible explanation for spatial concentration (Fujita, Krugman and Venables, 1999)
and improving productivity or reducing costs for firms, for instance, in thick or large labor

markets it is easier for firms to find specialized workers (Glaeser et al. 1992).

In addition to localization externalities, the literature has also emphasized the importance
of urbanization economies (Rosenthal and Strange, 2001; Combes, et., al., 2011) and inter-
industry agglomeration economies connected with variety (Jacobs, 1984; Glaeser, et al. 1992;
Cainelli and lacobucci, 2012). Jacobs (1984) proposed that it is the diversity of industries within
a region, which is the source of externalities since firms borrow ideas and technologies from
each other. Industrial diversity generates pecuniary externalities such as output and input
linkages directly impacting productivity. Forward and backward linkages is another proposed
benefit in spatially concentrated regions which are crucial for firm development and functions
Hirschman (1958). For instance, greater number of firms might foster entry of intermediate
inputs in nearby areas thereby, generating specialization gains (Ciccone and Matsuyama,
1996).The empirical literature documenting both the positive and negative externalities arising
from agglomeration economies presents mixed evidence (for a detailed review see: Rigby and
Essletzbichler, 2002; Duranton and Kerr, 2015; Rigby and Brown, 2015; Capasso, Stam, and
Cefis, 2015; Duschl, et al. 2015; Fontagné and Santoni, 2016; Grillitsch and Nilsson, 2017;

Howell, et al. 2016).
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The Schumpeterian literature has also discussed the impact of agglomeration. Most of
this work has looked at how competition creates incentives for firms to invest and innovate,
reducing costs and lowers prices (Porter, 1990). This literature has discussed how spatial
proximity can foster competition, which can reduce the costs of inputs. While much of the
literature looks at the positive impacts of agglomeration, another strand of the literature (dating
back to Adam Smith) discusses how gathering firms in the same geographic area can lead to non-
competitive behavior. Proximity facilitates communication and observation, which has been
theoretically (e.g., Green and Porter (1984) and empirically (Brooks, Kaboski and Li, 2016;
Marshall and Marx, 2012; Genesove and Mullin, 1998) shown to lead to collusive behavior. This
collusive behavior can enable firms to pay less for inputs and set higher prices to extract higher

markups.

This paper contributes to the existing literature in multiple ways: first, we construct a
unique firm-level panel dataset for manufacturing firms in Punjab, Pakistan. This data also
allows us to use actual product level prices to compute productivity and markups, which is
largely not possible in the literature because of the unavailability of data. Second, our analysis
adds to the relatively limited literature on the impact of agglomeration in developing economies;
finally, in this paper, we explore a new dimension of agglomeration by looking at how
agglomeration externalities can differ based on the cluster development time. Here we can
exploit the fact that as developing countries grow there are two types of clusters: on one hand we
have well-established clusters and on the other hand we have newer clusters that are in the

process of developing. Using data from clusters in Punjab, Pakistan we look at the overall impact
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of agglomeration on productivity, costs, prices, and markups of firms in Punjab, Pakistan. We
then decompose clusters into two types: firms from older clusters and firms from newer clusters

and see if there is a differential impact of agglomeration on the same variables”.

Our findings suggest that that localization has a negative correlation with the productivity
of firms and these results are driven by the firms in older clusters. On the other hand, we do not
find consistent evidence of urbanization economies with productivity. In terms of costs, prices
and markups we find that urbanization increase both costs and prices of firms from newer
clusters. These new cluster firms also benefit from higher marks up as opposed to older clusters
whose cost prices and markups are unaffected by agglomeration. This seems to imply that the
impact of agglomeration rather than being constant over time varies across sectors within a

country that is in different stages of development.

Section 2.2: Why is Pakistan an interesting case?

While many researchers have analyzed the impact of agglomeration on firm-level
outcomes in developed economies, there is significantly less literature on clusters in developing
economies. What makes Pakistan an interesting case for a study of agglomeration externalities is
that it is characterized by naturally occurring industrial clusters which vary significantly in age
(from a few decades old to almost a century old) and the number and nature of firm clusters are

growing over time.

One reason for this continued growth in clusters is that there is still significant scope for

firm growth in Pakistan. The overall agglomeration index (based on urbanization) suggests that

* A detailed review of existing literature provides a comparison of cluster at different stages of development and its
impact (Basant, 2002).
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the country has not yet reached a stage where congestion hinders firm growth (World
Development Report, 2009). Also, there are still significant geographical areas that have less
firm-level activity. Looking at the level of the geographical spread of activity in Punjab,
Pakistan, one can observe that most of the firms are concentrated in the central part of the region
(see Figure 2.1) and unequal distribution of activity across districts in Punjab with Central
Punjab which includes Lahore, Faisalabad, Sialkot emerging as the main hub of activity in
Punjab. Another interesting observation is that different industries exhibit different levels of
concentration with some more spread across districts in Punjab and others exhibiting higher
concentration (see Figure 2.2). Historically, some of the most concentrated industrial clusters are
sports and athletics goods, scientific instruments, glass and glass products, pottery and china
products, iron and steel industries, wearing apparel, and pharmaceutical industry whereas the
least concentrated industries are footwear manufacturing, animal feed, non-ferrous metals,
petroleum refining, petroleum products, and coal and beverage industry (Burki and Khan, 2010).
Some industrial clusters in Pakistan such as Sialkot's surgical instruments cluster have deep local

roots dating back to the 1800s (Nadvi, 1998).

But cluster growth in Pakistan is not only because of the geographic opportunities. Since
the country faces some of the same problems as much developing economics, such as weak
formal institutions, less efficient markets, costly research and development, weak contract
enforcement, and binding financial constraints, agglomeration economies likely continue to play

a key role in firm growth.

More readily available intermediate inputs or complementary factors to support

production also create a more favorable environment for firms to operate. For small-scale firms,
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the adoption of new technologies tends to be difficult while undertaking research and
development is costly, so those firms are very likely to benefit by locating in agglomerated areas.
The literature on Pakistani clusters has also shown that firm proximity alternates for strong social
and business networks (Nadvi, 1999) and that these networks enable firms to charge higher

prices and benefit from lower costs.

Since there has been continual growth in the number of clusters, we find a situation
where there are older clusters (such as the Surgical cluster in Sialkot that was established more
than a century ago) as well as newer clusters (which have been established in the last few
decades). The existence of older and newer clusters potentially allows us to see if the impact of
agglomeration varies as clusters become older or if this impact stays relatively constant across

different types of clusters.

Section 2.3: Data

In our analysis, we make use of two extensive firm-level datasets for Punjab, Pakistan to
test the relationship between agglomeration externalities, markups, and productivity. Our
primary data source is the Pakistan government’s Census of Manufacturing Industries (CMI) for
two time periods i.e., 2005-06 and 2010-11 for the Punjab province of Pakistan, which contains
data on 3,528 manufacturing units, representing approximately 35-40% of firms in Punjab’. We
focus on Punjab since it is the largest province in Pakistan population-wise and is responsible for
nearly half of the manufacturing value-added in the country (Pakistan Bureau of Statistics). Also,
the firm-level data from the other provinces are either unavailable or not representative. Using

the Punjab CMI data, we create a unique two-period panel of firms. Since the data on these firms

% We used 2006 and 2011 datasets as the recent data of Census of Manufacturing Industries is not publicly available.
The recent survey was conducted by a private agency and access to it for private researchers is not possible yet.
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did not have common identifiers across years, we matched firms across the years. After matching
the firms, we were able to create a balanced panel and an unbalanced panel of firms and for this

paper, we utilized the balanced panel.

The dataset has information regarding firm-level output, prices, revenue, fixed assets,
labor, wages, raw material usage, the value of raw materials, capital, investments, number and
types of products produced, quantity and value of each product produced, ownership structure,
firm location, city, province, and district. The advantage of this data is that we can observe actual
the price of each product a firm produces. This allows us to calculate firm-level productivity and
markups using panel-data based approaches that address many of the econometric concerns that
exist in much of the empirical literature that looks at developing countries. We make use of firms

having single plants and not having multiple plants.

Our empirical analysis also uses data from the Government of Punjab’s Directory of
Industries (DOI) for 2002, 2006, and 2011 to calculate various measures of agglomeration. The
DOI is an extensive firm-level data set, which collects information on all firms in Punjab with
more than 16,000 firms in each year, but the dataset does not contain detailed information on
these firms. It has information on each firm’s year of establishment, employment level, district,
industry, and address. Using the addresses given in the data, we computed the longitude and
latitude for each firm which allowed us to calculate distances between firms. Combining the two
datasets enables us to provide deeper insights into the geographical characteristics of economic

activity in Punjab.

We are also able to classify clusters in terms of older and newer industrial clusters. For

this, we follow the methodology developed by Burki and Khan (2010) who classify industrial
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clusters into old and newer as old clusters as those who had high concentration levels in the pre-
1990’s period while classifying newer clusters as those clusters with low concentration levels in
the pre-1990’s period. One of the interesting features of these industrial clusters is that the older
clusters are mostly more localized historically and have concentrated in a particular district.
Some of the main sectors that make up the older clusters include sports and athletics goods,
scientific instruments, glass and glass products, pottery and china products, iron and steel
industries, wearing apparel, and pharmaceuticals. The newer clusters are primarily made of firms
involved in footwear manufacturing, animal feed, ice factories, non-ferrous metals, petroleum
refining, petroleum products, and coal and beverages. Authors like Burki and Khan (2010) and
Atkin, et. al., (2017) also discuss how the newer cluster firms tend to more capital intensive, use

more updated technology in their production processes, and produce higher quality goods.

Section 2.4: Methodology
We adapt a model similar to Martin, et al. (2011) in which they use a firm-level Cobb-

Douglas production function of the form:
Qupre= A KBl @.1)

where Q;y,is the output of firm 7 of industry y in region r and time ¢, A;y,is the total factor
productivity of firm i of industry y in region r and time /, Kjy, is the capital stock of firm 7/ of
industry y in region r and time ¢ and Ly, is the labor offirm i of industry y in region » and time 7.

We estimate the firm-level production function developed by Levinsohn and Petrin’s (2003) and
Wooldridge (2009) to calculate TFP using semi-parametric methods. To estimate total factor

productivity, we used value-added, output, and revenues as an outcome to predict the TFP for



Agglomeration, total factor productivity and markups

each firm.

The authors assumed TFP of firm i is dependent upon local conditions or characteristics
of a regionand firm level characteristics. The local conditions of an area have been incorporated

using agglomeration externalities. Thus, the TFP function can be written as:

Aiyrt = (Ag.gyrt) (Xiyrt) (2-2)

In this specification, TFP of a firm is a function of agglomeration in industry y region r

and time ¢ and firm-level characteristics represented as X;y,. After a logarithmic transformation

we can write the models specified in equations (2.2) as:
Qiyrt = akiyrt-l' ﬁliyrt + Qiyre (2-3)
Aiypre = Aggiyrt + Xiyre T Vigre (2.4)

We analyze the impact of agglomeration on the productivity of firms using a two-step
estimation strategy. In the first step, we use equation (2.3) to estimate the firm-level production
function used by Levinsohn and Petrin (2003) and Wooldridge (2009) to calculate TFP using
semi-parametric methods. To estimate total factor productivity, we used the value-added, output,
and revenues to predict the TFP for each firm. In the second step, we find the correlation of
computed firm-level productivity with various agglomeration externalities and other firm-level
controls’. In addition to analyzing the correlation of agglomeration with TFP, we will estimate

the correlation with markups by replacing the dependent variables in equation (2.4). We

® Qur estimations include firm-level controls including physical capital, ownership structure, and regional four sub-
divisions of Punjab.
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employed the methodology developed by De Loecker and Warzynski (2012) to estimate mark-
ups’. This paper overcomes the problem of missing price data of output and uses actual prices to

compute markups. From the computed input-output elasticity, we calculated markups.

We incorporate agglomeration in various forms. Following Combes, et. al., (2004), we
incorporate the local environment through measures of localization (localization in industry y
region » and time) and urbanization (urbanization in region r and time f) and competition
(competition in industry y region r and time 7). We will measure localization using the total size
of a sector in a region (L,,,) which a summation of employment in industry y region r and time
t. Urbanization or diversity is measured in three ways: the total employment in a particular
region, the total number of sectors present in a region, and the diversity index. The total
employment in region (L,,) is the summation of employment in region » and time . The total
number of sectors (S,;) is the summation of the total sectors present in region r, and time 7. The
greater the number of sectors in a region, the more diversified it is. The diversity index

(Div,;) faced by each firm in region » and time ¢ is defined as:

i

FRY
i LAY
Zyﬁ”( Lye )

Ditty = (2.5)
Lastly, competition is incorporated in our model by using the total number of firms in the
sector and a competition index. The total number of firms in the sector y region » and time ¢ is

denoted by (Ny,). The competition index (Cy¢) in sector y region # and time 7 is defined as:

7 We obtained the markup from the firm’s cost minimization problem by substituting in estimates of the output
elasticity of a variable input and the disturbance that separates actual from planned output.
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Cyrt N (2.6)

L N7
eriy,-t(%)
(where L, is the employment of each firm x)

Our agglomeration measures are absolute and not relative measures. The literature does
not consider one measure superior to another through one of the criticisms of absolute measures
is that they do not account for area size. In light of such concerns, we also use a relative measure
for localization and urbanization. We define relative measure for localization as location quotient
{(employees in region r and industry y)/(total employees in industry y)} and relative measure

for urbanization {(employees in region r)/(total employees inPunjab)}.

The recent literature also pointed out that the level of aggregation of data plays a crucial
role in identifying the impact of agglomeration as these externalities are more often present as
the level of geographical aggregation decreases (Beaudry and Schiffauerova, 2009). Since most
of the literature has focused on analyzing agglomeration externalities at an aggregated level
using provinces or districts as their unit of measurement, we expect that the agglomeration and
productivity relationship is dependent upon the choice of aggregation of variables. Some of the
recent research has adapted a distance-based methodology since this is likely to provide a more
complete and unbiased analysis of the location patterns of industries (Lang, et. al., 2015). In line
with this research, we calculate our agglomeration measures using 10, 5, and 2-kilometer radii

which are used in our robustness tests.

The recent literature has also tried to move away from crude measures relying on
economic density to measure agglomeration. With the development of economic geography

literature, Duranton and Overman (2002) presented criteria for an index of spatial concentration
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which relies on a distance-based approach rather than selecting district states as their unit of
measurement which is likely to suffer from statistical bias induced by the choice of spatial unit.
Following this, we will also use the 'M function' proposed by Lang, Macron, and Puech (2009). It
can be calculated as the ratio of neighboring firms belonging to industry 'y’ within radius 7' over
the number of all firms within that distance. This is then averaged across the industry and is
compared to the ratio of all firms in the industry 'y' over the total number of firms in Punjab. To
control for the concentration within the plant and accounting for the size of each firm, we attach
weights and use the number of employees rather than the number of firms. We calculated the M

function using 10, 5, and 2-kilometer radii which we again use in our robustness tests.

There could be unobserved factors that can affect TFP across regions and firms, which
might be correlated with our main agglomeration externalities. Using firm-level panel data
allows us to address this issue by using firm-level fixed effects, which will take into account all
firm-specific characteristics that are invariant across time. Our analysis will also control for
unobserved heterogeneity using firms and year-fixed effects. Simultaneity bias can also be a
problem because while higher agglomeration might make firms more productive, it is also
possible that the presence of more productive firms in an area might cause other firms to locate
nearby which increases agglomeration. In order to address this potential simultaneity bias, we
instrument agglomeration measures with their lagged values. Lastly, we also aim to analyze the
differential impact of agglomeration for the above-mentioned variables for firms in the older and

newer clusters.

Section 2.5: Data Description

A preliminary analysis of the dataset (see Table 2.1a) shows some interesting facts about
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the distribution of firms. On average there are approximately 717 workers in each sector in a
district with an increase from 2006 to 2011. Overall, there is a relatively high level of activity in
gach district with an average of 60,284 workers and 77 five-digit sectors operating in each
district, though the index of diversity is relatively low. On average there are approximately 14
firms operating in each sector within a district in 2011 while the number of firms in each sector
in a district in 2002 is much higher with an average ot around 39 firms. We also observe that the
competition index has decreased from 2002 to 2011. We look at the same statistics using 4 and 3
digit industrial classification and observe that as one moves to broader industrial classifications,

the activity in each seems to be greater in quantity and lower in dispersion.

We also plot the total factor productivity of firms for the older and newer clusters in 2006
and 2011 in Figures 2.3 and 2.4. The plots of productivity distributions in 2006 show that the
productivity of firms in the older and newer clusters are not significantly different in 2006. The
productivity plots for 2011 show that firms in older clusters have slightly higher average
productivity.

In table 2.1d, we look at the breakdown of firms in the older and newer clusters. Here we
see that the number of newer clusters is almost three times the number of older clusters and the
average number of firms per newer cluster is significantly higher than the average number of

firms per older firm cluster.

Section 2.6: Findings and Analysis

We start with a standard analysis by testing the impact of agglomeration on productivity,
markups, costs, and prices for all the firms. We then split the sample into firms from newer and

older clusters and test to see the differential impact of each of these variables on productivity.
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Subsection 2.6.1: Impact of agglomeration in the aggregate sample

i.  Impact of agglomeration on firm productivity

Table 2.2 presents estimates of the correlation between total factor productivity and
agglomeration. The estimations used TFP estimates from Levinsohn and Petrin (2003) and

Wooldridge (2009).

Our findings suggest that when we look at all the firms together, the density of economic
activity from the same sector is not found to have any effect on the productivity of firms which is
mostly consistent across all specifications. These results contrast with much of the existing
literature which found that the elasticity of productivity with respect to the size of the city or
industry lies between 3% to 8% (Martin, Mayer, and Mayneris, 2011; Henderson, 2003;
Rosenthal and Strange, 2003). This seems to imply that in the case of Pakistan, localization

(Marshallian) externalities do not play an important role in improving the productivity of firms.

Surprisingly, we find that greater numbers of sectors present do improve firm-level
productivity, which means that firm-level productivity improves if an area has more sectors
operating nearby. One possible explanation for this could be that a greater number of sectors in
an area might enable firms to benefit from diversified input and output suppliers which facilitates
the transmission of ideas and technologies. Our findings are in line with what has been
hypothesized by Jacobs (1984) and are in contrast to those found in the literature (Fafchamps and

El Hamine, 2017; Glaeser, et. al., 1992; Henderson, 2003).

The presence of higher competition in closer proximity does not have an impact on firm-

level productivity. This is in contrast to the results of Henderson (2003) who finds that greater
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competition has strong productivity effects, though Henderson’s (2003) results were for high-
tech and not machinery-based industries that make up the majority of the Pakistan manufacturing
sector. One reason why we find no significant impact may be because most Pakistan industries
tend to be characterized by low technology (relative to the international technology frontier)
which does not spillover between firms. Or it could be that this variation is due to firm size as

large firms tend to use higher technology than small firms. [Table 2.2 near here]

ii.  Impact of agglomeration on markups

After testing the impact of agglomeration on productivity, we then test the impact on
markups. Table 2.3 presents estimates of the correlations between mark-ups and agglomeration

using a discrete space approach.

We find that firm's markups are increasing in localization externalities which suggests
that if a firm is in closer proximity to other firms in the same sector, they are able to extract
higher markups. The possible explanation for this could be because firms might be able to set
higher prices collectively or pay lower costs since firms might be benefiting in sales, hiring, and
input purchasing or price setting. Higher markups hint towards the possibility of collusion
between firms since geographical proximity might enable easy cooperation and coordination thus
enabling them to act jointly and exercise greater power. Our findings are robust to relative
measures of agglomeration externalities. We do not find any impact of urbanization or

competition externalities on firm-level markups [Table 2.3 near here].

iii.  Are higher markups due to higher prices or lower costs?

In order to understand the mechanism through which firms might be able to extract
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higher markups in more agglomerated regions, we test whether higher markups are through cost
advantage in agglomerated regions or is it through higher prices. Table 2.4 presents an estimate
of the relationship between agglomeration and costs and Table 2.5 presents estimates for price

and agglomeration.

In Table 2.4, we present estimates for three different types of costs: labor costs (column
2), raw material costs (column 3), and total costs (column 1). We find that the greater is the
density of the same sector activity in an area, the higher are total and raw material costs (but not
labor costs). One of the interpretations could be that high-quality goods require high-quality
inputs which suggests that high cost in agglomerated regions reflects the use of high-quality
inputs resulting in producing high-quality output (Kugler and Verhoogen, 2012; Atkin et. al.,
2014). Also, greater competition among firms or a greater number of firms in an area results in
lower total and raw material costs. This could be because a greater number of firms in the
industry enable raw material supplying firms to enjoy economies of scale. The greater density of
activity from other sectors and the more the diversified an area is in terms of the number of

sectors, the lower is the total and raw material costs. [Table 2.4 near here|

Table 2.5 presents estimates for the relationship between agglomeration and the prices of
the product. We use the weighted average price of products that a firm produces and the price of
the highest revenue-generating product®. We don't find any significant relationship between the
weighted average product price and any of our agglomeration measures (columns 1 and 2). We
also find that the greater density of a sector enables a firm to charge higher prices for its highest

revenue-generating product. This is in line with literature on collusive pricing behavior in

¥ We also estimated our model using quality adjusted prices and results are similar to the ones found for weighted
average prices.
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agglomerated regions (Brooks et al. 2017) which suggests that firms in closer proximity are more
likely to collude that is firm charge higher markups under cartel decision than when firms

operate independently. [Table 2.5 near here]

This suggests that the benefits firms were deriving in extracting greater markups are

coming from cost-benefit and part of it is coming from higher prices.

Subsection 2.6.2: Differential impact of agglomeration across older and newer
clusters

The analysis above follows the standard methodology for estimating the impact of
agglomeration on firm-level variables like productivity, markets, prices, and costs. When we
look at all of the firms together, the results imply that localization has a negative impact on
productivity and that localization leads to higher prices and costs. In this section, we divided the
firms into firms from newer clusters and firms from older clusters to see if there is a differential
impact of agglomeration. Table 2.6 presents decomposed estimates for the relationship between
agglomeration measures and productivity, markups, raw material costs, labor costs, and prices

separately for older and newer clusters. [Table 2.6 near here]

i.  Impact of agglomeration on firm productivity

Our initial results suggested that localization has a negative relationship with total factor
productivity and estimates from table 2.6 (column 1) suggest that these results are being driven
by firms in older clusters. Or in other words, localization has a negative impact on the
productivity of firms from older clusters, but this impact does not exist for firms in newer
clusters. This result may be due to the fact that older cluster might be using older technology or

traditional practices which makes them unable to benefit from economies of scale (Basant,
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2002).

On the other hand, our results show that firms in the newer clusters have lower
productivity if the total employment in an area is higher (column 2). One of the possible reasons
could be that newer cluster firms tend to employ more labor and also tend to use higher
technology; so it is possible that the higher the level of total employment in an area, the more
difficult it is for newer cluster firms to attract and keep better-trained labour which in turn
impacts productivity’. At the same time, we find that firms from newer clusters have higher
productivity if there are a greater number of sectors present in an area. In this case, it is possible
that the greater number of total sectors reflects a higher level of economic activity in an area

which allows firms in the newer cluster to benefit from economies of scale.

ii.  Impact of agglomeration on markups

Our results also show that the greater the number of same sector firms in an area
(represented by localization) then the higher the markups for firms in newer clusters (column 4),
One possible explanation for this could be that the firms in the newer clusters tend to produce
higher quality output which may provide them with greater market power. We also find that
firms from newer clusters can extract higher markups if there are more sectors nearby; this could
be because the total number of sectors represents the size of the local market, and a larger local

market enables the newer cluster firms to extract higher markups.
iii.  Are higher markups due to higher prices or lower costs?

The disaggregated results also show that firms in newer clusters have to pay higher raw

? These are the possible explanations of our results; however, we are not formally testing for these.
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material and labor costs in the presence of greater localization economies which indicates
diseconomies from localization (columns 6 and 8). This is consistent with our aggregate
estimates and shows that the aggregate results are driven by firms in newer clusters as opposed to
older clusters. This result makes sense since it is very possible that the firms from newer cluster

have to compete with each other for higher quality raw materials which drive up their costs.

Another interesting finding is that firms in newer clusters have higher costs but they are
able to charge higher prices as a result of localization. This again seems to be a reflection of the
possibility that firms from newer cluster produce higher quality products are able to gain some

market power which enables them to charge higher prices.

On the whole, our results seem to imply that the impact of agglomeration rather than
being constant across different types of clusters tends to vary across clusters depending on the

development, stage, and type of cluster'’.

Subsection 2.6.3: Robustness and additional checks

i.  Impact of agglomeration on productivity

In this section, we present use an alternative technique to test the robustness of our
results, Table 2.7 presents the results with agglomeration measured by m-function and Table 2.8

presents the decile estimates for the agglomeration and productivity relationship.

a. Robustness checks for total factor productivity and agglomeration

Since we do not have the entire history or profile of these cluster it is difficult to attribute the effects to the stage of
cluster alone and there could be other factors such as cluster or sector-specific factors, the age profile of the firms,
the infrastructure in the clusters, the connections to road networks which could also potentially affect our main
oufcomes.
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We estimate our model using different specifications to check the validity of our results.
Our robustness includes estimations using different measures of agglomeration which includes
relative measures of localization and urbanization (presented in Table 2.2 column 2 and 4) and
an agglomeration index measured through the m function (presented in Table 2.7) and
disaggregated analysis for newer and older clusters (presented in Table 2.7a). The findings also
remain consistent when we employed alternative measurement techniques for measuring
productivity (presented in Table 2.2 columns 3 and 4). They are also robust to using the data for

private firms only and for single product firms only.

b. Do agglomeration externalities differentially impact the productivity of low, medium and

high productivity firms?

In order to understand the importance of agglomeration economies for firms in ditferent
ranges of productivity distribution, we then examine whether it is low, medium, or high
productivity firms that benefit most from agglomeration externalities. Since our initial
estimations did not provide any conclusive results for agglomeration economies thus, we looked
at the type of firms that are likely to benefit from these economies. Table 2.8 reports regression
estimates from decile regressions where the deciles are based upon total factor productivity. We
used an agglomeration index based upon m-function for these estimations for 5 kilometers
radius. Our findings suggest that agglomeration economies are not beneficial for the total factor
productivity of firms. We could not find any significant correlation of agglomeration economies
with total factor productivity for firms lying in any of the firm's product range. In addition to
analyzing the agglomeration economies, we analyzed whether localization economies have a role

to play for firms lying in different ranges of the productivity distribution. We find that there are
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benefits of localization to firms lying in the medium range of the productivity distribution. The
highest productivity firms are not affected by greater total activity and this may be because these
productive firms are more focused on internal processes and are less affected by other firms. This
provides us with the evidence that the presence of local industry is beneficial for some firms in

the medium range of productivity distribution [Table 2.8 near here].

ii.  Impact of agglomeration on markups

Table 2.9 presents regression estimates for the agglomeration and markups relationship
using a continuous space approach with agglomeration variables measured within 10 and 5-
kilometer radii rather than at the district level. Table 2.10 presents the results with the
agglomeration measured by the m-function and Table 2.11 presents the decile estimates for the

agglomeration and markups relationship.

a. Do agglomeration externalities operate in narrowly defined geographical areas?

When we consider agglomeration externalities in closer proximity using 10 and 5-
kilometer radii, we find the magnitude of localization economies has increased and the strength
of the localization economies has increased as well. This suggests that localization economies are
more local and greater proximity of the sector enables firms to set or extract higher markups.
However, we also find that greater competition between firms decreases markups. This suggests
that greater competition decreases the ability of firms to act collusively or extract higher

markups. These results are robust to both 10 and 5-kilometer radii [Table 2.9 near here].
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b. Robustness estimations of mark-ups and agglomeration

Finally, we estimate our model using different specifications to check the validity of our
results. Our robustness estimations use different measures of agglomeration which include
relative measures of localization and urbanization (presented in Table 2.3 column 4 and 8) and
the m-function based agglomeration index (presented in Table 2.10). The disaggregated analysis
for newer and older clusters using m-function is presented in Table 2.10a. The results do not
significantly change, and the results are also robust when we only use data for private firms
(Table 2.3 column 3, 4, 7, and 8) and for single product firms only (Table 2.3 column 2 and 6).
Our estimations measuring agglomeration using an m-function also provide strong evidence of
agglomeration economies (Table 2.10). Finally, we also use different ways of calculating TFP by
using the methods developed by Levinshon and Petrin (2003), Wooldridge and Olley and Pakes

(1996) [Table 2.10 near here].

c. Do agglomeration externalities differentially impact low, medium and high mark-ups

Sfirms?

We also explore whether there is heterogene