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Abstract

This paper investigates the link between economic de-atign-domestic as well as trade
de-regulation—and firm-level productivity using two urnéqdata sets. We use the industrial
licensing regime in India (operating from the 1950s onwpaasl its gradual relaxation during
the 1980s and 1990s to test whether industrial de-reguldkiat leads to more competition
domestically, affects firm-level productivity. To our knagge, ours is the only detailed data
set on Indian industrial policy. Our firm-level data for therjpd 1980-94 is a census of firms
in India and has been rarely used in literature. We also wséntbresting chronology of re-
forms in India (industrial de-regulation in the 1980s aradlér reforms in 1991) to test whether
industries that faced more competition domestically tangdrform better when facing for-
eign competition. Our identification strategy uses an irtgrarinstitutional feature of Indian
policy. Firms with assets below a certain defined rupee tlmldsvere exempt from licensing
requirements. This institutional feature provides us mfihdustry variation that allows us
to identify the interaction between de-licensing and ex@npstatus. We find that industrial
de-regulation during the 1980s led to a significant rise m firoductivity. Further preliminary
results suggest that there exists a strategic complenitgmtlationship between industrial and
trade policies—industries and firms that were de-licensed to perform better vis productivity
after trade liberalization. Our results are robust to treduision of a wide variety of firm and
industry fixed effects and controls for policies other tharidensing that may affect produc-
tivity. This paper contributes to the literature by being tinly detailed empirical analysis of
the industrial licensing regime in India, especially thelidensing that took place during the
1980s and by providing evidence of the crucial link betweadd and industrial de-regulation.
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1 Introduction

The impact of trade liberalization on growth, innovatiordgroductivity has been intensely de-
bated over the past few decades. This question is of immenseariance to large and developing
countries like India, China and Brazil that have recentliesed the world economy. One way in
which trade liberalization can impact growth and produttiis via the resulting increase in com-
petition faced by firms (for exampl&ollar and Kraay(2001), Frankel and Rome(1999, Sachs
and Warnern(1999). However, the question of whether competition itself amtes firm-level
incentives to innovate and grow more productive has beent@nud debate\ickell (1996). An-
other important viewpoint stresses the role of domestiitingons and conditions in the success of
trade reforms (for exampl&odrik and Rodrigueg2007)). This view avers that right institutions
and conditions domestically can allow the achievement pégor economic outcomes.

In this paper, we are interested in the impact of domestio@wic conditions and of trade
reforms on firm-level productivity for the case of India. Tsgecific economic condition that
we investigate is the level of competition that a particdilan or industry faces in the domestic
market. Then we assess the impact of competition from abfdael to trade reforms). So the
basic empirical questions that this paper tries to test &uat v8 the first, most proximate impact of
a rise in competitioras a result of industrial de-regulatiotmat a firm faces on a commonly used
measure of productivity-output per worker and further, tnbahe relationship between domestic
and foreign competitionZan the benefits from trade reform be enhanced by encouragng
competition within domestic industry?

As mentioned earlier, several large developing countreeg lrecently undertaken trade lib-
eralization and deregulation. Our case study-India-iqdarly interesting and relevant for two
reasons. Firstly, a very rigid and stern industrial licegsiegime was in operation for 40 years.
Entry to into manufacturing industry was not free (i.e. nas&d on market forces) and this in turn
lead to monopolistic distortions in almost all sectors. $heond feature that makes India a good
case study for the relationship between trade and industfiams is the interesting chronology
of reforms- industrial de-regulation in the 1980s and trederms in the 1990s. This chronology
of reforms allows us to distinguish between the two typegtdmms and to assess the relationship
between them.

It is important to note that though there have been seveundied of the impact of trade lib-

eralization in India on firm-level productivity (e.g<yishna and Mitr(1996), P. Balakrishan and



Babu (2000, Sivadasar(2003), this is the first attempt to assess the impact of the redafithe
1980s. None of the previous studies control for the changtsei 1980s and hence provide biased
estimates of the impact of trade reform. This issue is everenagportant in the light of a puzzling
empirical result. AsPanagariyg2002), Panagariyg2004) andDelong(2007) point out, reliable
productivity measures show a sharp rise in productivitgleand rates of growth prior to the trade
reforms of the 1990s.

We use two unique data sets on India to test our predictiohg. fifst data set on industrial
policy in India from 1970 onwards is to our knowledge, theyasdmprehensive data set on indus-
trial policy and one that allows econometric estimationhaf impact of deregulation. We are able
to identify which industry was deregulated in which yearlod 1970s, 1980s and 1990s. Further
we use a new plant-level data set for the period 1980-199& i$la census of firms in India and
has only recently been made available to researchers. Emeo$jpur data allows us to capture the
impact of the reforms of the 1980s and the 1990s.

The specific predictions we test are derived from theoryginrma(2005 we use a two sector
Schumpeterian growth model based/emhion et al. (2005, Aghion et al.(2003 and Acemoglu
et al. (2006 and we analyze firm-level incentives to invest in qualibfrancing technology. The
intermediate goods sector invests in technology and thé dimads sector production function
includes both the quantity and the quality of these inteiiated. In the benchmark cas&ghion
et al.(2003) the final goods sector is modeled as perfectly compet#tivein this case, a rise in
competition in the intermediate goods sector (modeled aschng in the price to cost margin)
always reduces firm-level incentives to invest in produttienhancing technology since the fall
in price reduces the surplus that a firm can appropriate.

However this case may not be appropriate for the case of.If&Bamentioned earlier, entry
into Indian industry was by no means free and the licensigmre created monopolistic distortion
in almost all sectors. In order to provide a richer charaxa¢ion of the economic environment
in India, we model the final goods sector as a monopoly. Theklgivery different results from
the benchmark case. Our first prediction is that given molstpodistortion in the final goods
sector, more competition in the intermediate goods seatodéled as a fall in the price that the
firm is able to charge for its product) can lead to rise in tetbgical investment by the firm and
hence to a rise in the productivity of the firm. The basic itaui behind this result is that once we
allow the final goods sector to control its output and heredetrived demand for the intermediate

goods, two forces operate on an intermediate goods firm. ©orik hand, a fall in the price that
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it can charge reduces the surplus that it appropriates froi@matechnology and hence reduces
investment in technology. But a lower price of its produdsea the ex ante derived demand for its
product from the final goods sector. This scale effect caatyel than the standard Schumpeterian
effect under the condition that the initial level of monaptt distortion in the intermediate goods
sector is higher than a threshold level.

Our theory also gives us an indication of the impact of a mseompetition from foreign pro-
ducers on the firm. Our second prediction is that under cectanditions, industries that face more
competition domestically tend to perform better in the fat&reign competition. That is, there
may be strategic complementarity between industrial dedegion and trade reform. The intuition
behind this result is that competition at home forces the farmake investment in productivity-
enhancing technology and that these investments preafierthto compete with foreign entrants.
The policy implication of this prediction is that it may begsible to raise the benefits from a trade
liberalization episode by first facilitating greater cortipen domestically.

Our identification strategy uses an important institutideature of Indian policy. Firms with
assets below a certain defined rupee threshold were exeamptlizensing requirements. Thus
in any industry, some firms are “non-licensed” or “exempih¢ge they are below the licensing
threshold). So in industries that were “de-licensed” by gbgernment, a firm is treated by de-
licensing reform only if it was large enough to be under Igieg at the time of the reform. This
institutional feature provides us within-industry vaigat that allows us to identify the interaction
between de-licensing and size.

Given the nature of the licensing regime in India, the coeffiton this interaction gives the
joint impact of two mechanisms through which de-licensingdnidia affected firm-level produc-
tivity. The first mechanism is the removal of direct, microeomic constraints on the firm (for
example, output limits) which impacted the ability of a firmkiecome more productive while the
second mechanism is the removal of entry restrictions omithgstry as a whole which impacted
the incentives of firms to become productive.

Our main result is that piece-meal industrial de-regutatitat took place in the 1980s has a
positive and significant impact on labor productivity. Fnt, preliminary results suggest that there
exists strategic complementarity between trade libeatibn in 1991 and industrial de-regulation.
That s, industries that were de-regulated tended to fatersgter the trade liberalization episode.

We conduct a variety of robustness tests. Firstly, we testngfication of our identification

assumption that for the group of industries where exemgtammn licensing was not granted, there
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should be no size-based response to de-licensing. Secavelgnalyze the distribution of assets
and the rates of growth of assets of exempt firms over liceasddle-licensed industries and show
that there was no difference between the response of exammgtifi the two types of industries.
This means that the argument that firms sort their assets@amzkhheir exempt status, based on
anticipations of reform may not hold. We also provide evikethat there was no bunching of
a large number of firms under the threshold and hence firms mardeliberately trying to stay
exempt from licensing requirements. Another test of ouniifieation assumption is that there
should be no variation in the response of firms to de-licenanound arbitrary thresholds and we
find that to be the case in our data. Our results are robusétmtiusion of a wide variety of firm-
level controls (ownership, organization, location (urtparal and state) and wage to rental ratio) as
well as industry-level controls (industry fixed effectstrgrior firms belonging to large houses etc)
that may affect firm-level productivity and/or be correthteith size. We also control for industry-
level time-varying factors (by including industry-yeardikeffects). Since our data does not allow
us to follow a firm over time, we use certain firm-level idewtifi to create a pseudo-panel. We are
able to identify several cross-sections of very similar §imour sample. Using the pseudo-panel
we check the robustness of our results to the inclusion oflenrel fixed effects.

De-regulation can change investment decisions and priwdydby many different mecha-
nisms. The one implied by our theoretical model is a redadtidhe price-cost margin of the firm
due to entry of new firms. Other mechanisms can include amisapacity utilization if the firm
had excess capacity prior to de-regulation, a change inapi¢at to labor ratio in case regulation
involved restrictions on the level of capital a firm could useroduction, a decline in corrup-
tion that releases resources to be used for productive pespetc. Though any full story about
the impact of a de-regulation episode should include det#ilthe mechanism through which
de-regulation affects the firm, in this paper we focus on thpact of de-regulation not on the
mechanisms through which this impact might occur.

The paper is organized as follows. Sectidmprovides a brief literature review. Sectién
provides details about industrial licensing in India. 8®tt describes our industrial policy data
set and the chronology of reforms as well as the firm-leved.dSectiorb presents the empirical

strategy. Section§ and 7 present the empirical results. Sect®noncludes the paper.



2 Literature Survey

Our paper contributes to two main strands of literature. fliisé strand focuses on the impact of
competition -domestic or foreign- on firm-level produdyvand incentives. The second strand
focuses on the impact of trade reforms on firm productivity.

There has been a stream of recent papers that examine ttiengtép between competition
and productivity. Heterogeneous firm models highlight h@mpetition could lead to higher ag-
gregate productivity levels by forcing the exit of unprotive firms and leading to reallocation of
resources from less productive to more productive firms,(elgpoenhayr(1992), Melitz (2003).
Representative firm models highlight broadly two chanreisugh which competition could affect
firm productivity: by providing better (worse) incentives inanagers and workers to reduce slack
and cut costs e.g;chmidi(1997) or by providing better (worse) incentives for innovatianfor
adopting new technologies e.g.ghion et al.(1999 andAghion and Howit(1992. This strand
of literature has examined the relationship between priodhiacket competition and innovation.
Aghion et al.(2007) analyze the interplay between innovation and product etanxmpetition and
finds that product market competition (that is, how subtglile two goods are in the consumers
demand function) enhances innovation in sectors where fivere already close to the techno-
logical frontier and discourages innovation in sectors iei@ms are below the frontierAgh
use a model of step-by-step innovation to find an invertedviped relationship between product
market competition and innovation. This is supported by det firms in the UKNickell (1999
reviews the studies that directly relate competition todpictivity and finds a generally positive
effect of competition on productivityojankov and Murrel(2002) review studies on the impact of
product market competition on productivity in transiticcoeomies and find that in general more
competition improves firm performancé.ghion et al.(2003, Aghion et al.(2004 and Aghion
et al. (2009 use a Schumpeterian endogenous growth model to deriventiaén theoretical pre-
dictions. This model consists of a perfectly competitivalfigoods sector and a monopolistically
competitive intermediate goods sector. They find that itréessthat were closer to the techno-
logical frontier pre-reforms tend to do better than othetuistries. Further, industries located in
states that have pro-business policies (for example, arlow@mum wage) tend to perform bet-
ter. Aghion et al.(2009dand Aghion et al.(2005 assess the impact of domestic deregulation on
industry productivity for the case of India and find that istlies that were deregulated tend to

have higher productivity.



Aghion et al.(2003, Aghion et al.(2009dandAghion et al.(2005 are of particular relevance
to our results. They assess the impact of the institution ioimum wage laws on firm-level
investment and use the 1991 trade liberalization in Indibitstrate how reform may have unequal
effects on industries and regions. Their main theoretiealits are that liberalization enhances
investment in industries that were initially close to thehteological frontier and that pro-worker
legislation lowers investment and this negative effectagnified by liberalization. Their empirical
results confirm the main predictions of the model.

This paper contributes to this strand of literature in twgsveFirstly, most theoretical models
do not try to model industrial policy in India and how thisedted market structure and hence
innovation incentives. The policy of close control of ptiwasector initiative was in place for
nearly 40 years and affected all aspects of productiontilision and even consumption. Our
model tries to capture the effect of policy on market streesand the predictions of our theoretical
model provide a richer characterization of innovation imoees.

In addition to this, we address the question of whether osulte regarding domestic de-
regulation are eroded or enhanced as a result of compefitonhigh technology foreign firms.
That is, what is the interaction between domestic competéind foreign competition?

Secondly, contrary té.ghion et al. (2003, Aghion et al.(2004) andAghion et al.(2005 who
assess the impact of deregulation on industry productwéyuse detailed firm-level data for the
15 year period. Further we have a detailed (and to our knayelethe only) data set on Indian
industrial policy from 1970 to 1994. Instead of analyzing fimpact of isolated reforms (for
exampleAghion et al.(2004) use deregulation in 1985) we are able to analyze the imgaait o
changes in industrial policy in the 1980s and 1990s. We pgewore details about our data in
Sectioné.

As in the case of increasing competition, theoreticallgéréiberalization could have both a
positive as well as a negative impact on productivity. Trhes eéffect of trade liberalization on
productivity is an empirical question. While the early eande was somewhat mixedypout
(1992), recent surveys byybout (2000 andEpifani (2003 conclude that the empirical literature
generally support a positive effect of trade liberalizatmn productivity. For the case of India,
several studies have used micro data to study the impacadé treform on productivity ((e.g.,
Krishna and Mitrg(1996), P. Balakrishan and Bal(z000) and have come to very different con-
clusions.Krishna and Mitrg1996 who use firm-level data for the period 1986-1993 from sdvera

industries and find strong evidence of an increase in cotipefias reflected in the reductions in
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price-marginal cost markups) and some evidence of an iser@ahe growth rate of productivity.
P. Balakrishan and Bal(2000 use a sample of 2300 firms over the period 1988-89 to 1997-98
to find no evidence of acceleration in productivity growthaagesult of the 1991 reformsDas
(2003 uses standard growth accounting on manufacturing inessduring 1980-2000 and finds
no evidence of change in TFP growth following the 1990Ssrme$o More recently;Topalova
(2003 has used a more sophisticated methodology for calculatioductivity and concludes that
reductions in trade protection lead to higher levels of patigity in Indian manufacturing over the
period 1989-2001. In a recent stugywadasa(2003 uses a comprehensive and highly detailed
firm-level data set and finds an 30 to 35% increase in meanhdrg productivity level in tariff
liberalized industries. There is also a 25% increase inegggge output growth and a 20% increase
in aggregate productivity growth following tariff liberahtion.

We contribute to this literature by providing reliable esdites of the impact of trade reforms
on firm-level productivityafter controlling for the effect of domestic de-regulatio®ther than
Aghion et al.(2004 who use limited deregulation data for one year of the 1980s¢e of the
papers mentioned above control for the industrial de-gggn that took place in India during the
1980s. Hence their estimates of the impact of the tradediization of 1991 may be biased since
some of the rise in productivity may have been due to de-atigul during the 1980s. Interest
in the reforms of the 1980Ss has recently been revived duepiazaling empirical result- As
Panagariyg2002), Panagariyg2004) andDelong(2007) point out reliable productivity measures
show a sharp rise in productivity levels and rates of growiibrpo the 1991 sweeping reforms. Ina
recent paperodrik and Subramanig2004) argue that the structural break in Indian growth came
in the early eighties because there was an attitudinal shithe part of the government towards a
pro-business approach rather than due to actual policygesdike de-licensing. However they do

not use data on policy reform to prove this hypothesis.

3 Background on Indian Industrial Policy

The licensing of industries was one of the major methodsérobprivate enterprize in India. The
mixed economy framework mandated a role for the privateosecHowever, it was felt that the
private sector would need encouragement to invest in theatds areas. Hence industrial licensing
evolved as a method to direct investment in desirable daest Details about the evolution of

the system are presented in Appendix Here we present a brief description of the system and



important changes.

A license was a document that permitted a firm to continuefbegduction in an industry.

It was issued by the Ministry of Industry in New Delhi. Undeetindustries (Development and
Regulation) Act 1951 (henceforth referred to as IDRA), alitbries (lefined as enterprises that
did not use power but employed more than 100 workers or em¢eipthat used power and em-
ployed more than 50 workerghat were already operating or wished to operate in a spddifit
of industries were required by the government to obtainenke.

The scope of a license was fairly broad especially from the 1860s onwards. Almost by
definition, the licensing regime controlled entry into thdustry and hence the amount of compe-
tition faced by a firm. Section 1 of Appendix goes into details about the considerations of the
licensing committee while debating a license. These weli@lgnenacro-economic in nature and
had little to do with the merits of the project. A license atgecified the amount of output that a
firm could produce. It was conditional on the proposed lacatf the project. Permission would
be required to change location. The exact nature of the iteme pproduced was also specified and
the firm needed to take permission or another license to ehlaisgoroduct mix. Even the kind of
technology and inputs that the firm could use in productibnygh not specified on the license)
was determined because the most crucial raw materialg, (séeeent, fuel etc) were controlled by
the government and the firm needed to get annual allotmetitesé for production.

However, the effect of a permanent license to produce (coedbivith a low threat of potential
entry) on firm-level incentives to reduce costs, moderrezémology, improve quality and engage
in monopolistic practices was raised by one committee aft@ther starting from 1965, a mere
15 years after licensing was implemented. One of the eadleservations were made by tihae
Monopolies Inquiry Commission 19@5kaired by K. C. Dasgupta.

“.....the requirement of law that new industries with calpiteer a specified amourEcould
not be started without a license is a formidable obstaclenmway of new entrepreneurs freely
entering the lists. .

Further,

“The system of controls on the shape of Industrial licensiogever necessary from other
points of views, has restricted the freedom of entry intaigty and so helped to produce concen-

tration” 2.

Dasguptq1969, page 7
2Dasgupty1969, page 8



Thus, the licensing regime in India affected firm-level protvity and costs through its control
on both the firm'sability and incentiveso innovate, reduce costs, adopt new technology etc. The
direct controls on outputs and inputs affected ability amel indirect control of entry affected
incentives. Even if the direct controls were not implemdritély due to corruption etc, the effect
of the indirect controls on incentives was very large. Lgiag restricted entry into most sectors
and created artificial monopolies and oligopolies. The ayerfour-firm concentration ratio in
Indian manufacturing in 1981 was 54.2% compared to 32% ferus in 1977. Even among
developing countries, India seems to be closer to Poland¥%4n 1988) than Brazil (32% in
1988).

4 Data

The data used in this paper comes primarily from two sourtesrder to measure changes in
the competitive environment faced by a firm (the right haml# sxplanatory variable), we have
collected a detailed data set of industrial policy in Ind@adur knowledge, the only one existing)
from the 1970s onwards. Using this data, we can identify widour-digit industry underwent
reform (freedom from licensing requirements) in each ydahe 1970s, 1980s and 1990s. The
main source of data was internal government publicatioms rastifications. Some commonly
available publications like the Economic Survey were akseds Common publications, however,
do not reveal the level of detail about the conditions undeictvfirms were eligible to avail of
certain policies. Study of government notifications, memtosprovided insight into the ideology
of policy-makers and provided rich detail that we exploibur identification strategy.

Itis important to note that this is the first attempt to calkeed compile data on Indian industrial
policy for the period 1970-1995 in a manner that allows ecoetic estimation of the impact of
policy changes. One reason for this is that detailed datadumstrial policy pre-1991 are available
only in obscure government notifications which are not gasibilable. Secondly, in the literature
on India, the reforms of the 1980s are usually dismissed@srmll and scattered to have had a
significant effect on anything. There has not been a singi@ldd empirical study of these early
reforms. As mentioned earlier, the reforms of the 1980Se baen of great interest lately. Reliable
productivity measures for India show a sharp rise in pradlifgtievels and rates of growth prior
to the 1991 sweeping reforms.

In the 1980s, the government started relaxing the licenstggne by “de-licensing” certain
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industries. From the late 1960s onwards it was starting talgar that the strangle hold of reg-
ulation on Indian industry was fatal for it and many assesgmef the system in the 1960s and
1970s advocated relaxation of regulations. Certain attempre made in the 1978s But it was

in the 1980s that any significant change in the working of gfstesn occurred. Tablé shows the
percentage of manufacturing output and value added thade+isensed in each year of the 1980s
and 1990s. We also show the percentage of factory outputa@nd added that was de-licensed (
factories are defined as firms not using power and 100 or mopdogees and firms using power
employing 50 or more employees) since under the IDRA 195ly,these factories were under the
ambit of licensing.

This piece-meal approach to reforming industrial policgtooued through the 1980s. In 1991,
the Indian economy faced a balance of payment crisis and avasd to take loans from interna-
tional organizations. Under pressure from these orgaoizstthe biggest de-licensing episode oc-
curred. Almost all industrial licensing was removed (ottiemn for 16% of manufacturing output).
Along with this, there was across the board reductions iffdaand rationalization of non-tariff
trade barriers. The rupee was de-valued by 22% (from Rs.&faist the dollar to Rs. 25.8). The
sheer scale and scope of the reforms were so large that thisrepisode has been the one that
has caught the imagination of policy-makers and reseasciie.

Table1 brings forward two important points that challenge the pigahs of other studies on
India. The firstis that with respect to the percentage of rfeanturing output that they affected, the
reforms of the 1980s were quite significant. Cumulatived@aof output and 23.6% of value added
in 1990 had been de-licensed. Hence, studies that ignor&3®® changes in the licensing regime
provide misleading estimates of the impact of the 1991 <risSsecondly, de-licensing in 1991
was not “across the board” as is the common assumption in shadies. 16% of manufacturing
output and value added were still under compulsory licappwst-1991. Some of these industries
were gradually de-licensed in 1993 and 1994. But studiesigimare the actual chronology of
de-licensing post-1991 also overstate the impact of thd téSis.

To measure the left-hand side variable-productivity offthra- we use a rich and rarely used
unit-level database. The source for unit-level data fos #tudy is the Annual Survey of Indus-

tries conducted by the Central Statistical OrganizatioBQ(; a department of the Ministry of

3The first “de-licensing” of firms was done in 1966 and by 196D téms were de-licensed. However in 1973,
these industries were licensed again and it was only in 18@6the second phase of de-licensing began when 21
industries accounting for 3% of manufacturing output wexdidensed.
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Programme Planning and Implementation, Government ohind@he survey covers all factories
registered under the Factories Act 1948 (defined as unittogimpg 20 or more workers). Note that
the survey covers only the formal sector in Indian manufagu The ASI frame can be classified
into 2 sectors-the census sector and the sample sectos. ibitite census sector (all factories with
more than 100 workers) are covered with a sampling proltglmfione while units in the sample
sector are covered with probabilities one-half or onedthir

This rich unit-level database has been rarely used in tilezasince it has only recently been
made available to researchers in electronic format. A itguaper that has utilized this database is
Sivadasar(2003 who calculates the impact of the trade and foreign investmeforms that were
done in 1991 on total factor productivity in Indian manutacig. Most other papers (for example,
Aghion et al.(2009)) use ASI data at the industry-state level.

We obtained this data for the 14 year period 1980-81 to 1924FBe length of our data allows
us to cover all the reforms of the 1980s as well as the majormeepisode of 1991. The data is
reported on a financial year basis. That is, 1980-81 refeifsetperiod between 1 April 1980 and
31 March 1981.

For our analysis, we use all unit-level data on all factoagslefined by the Industries (Devel-
opment and Regulation) Act 1951 since these units were the tirat came under the ambit of
industrial licensing. These are units that employ 50 or maoekers and use power in the produc-
tion process or units that employ 100 or more workers witlibetaid of power. The non-factory
units that we exclude are large in number (an average of 3@¥ecawr time period) but account for
only 14% of total output and 18% of employment in registerethafacturing.

Since we use log of output per worker, observations for wthehoutput or worker figures are
less than or equal to zero are excluded from the analysishé&nA2000 firms are listed as being
closed in the year of the survey and these are also excludedtfre analysis.

The basic characteristics of the data that we use for ouysisare summarized in Takle As
mentioned earlier the census sector of the ASI compriseritd employing 100 or more workers
while our subset consists of units employing 100 or more exxkvithout power and 50 or more
workers with power. Thus, nearly 80% of our data has a samplinbability of one. On average
there are around 15000 units a year corresponding to a gapute 20000 units. Note that the
sampling scheme changed in 1987. In all our analysis, wehwelgservations using the multiplier
or the inverse sampling probability to adjust for samplinggtiency. Summary statistics of our

key variables are presented in TaBle
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Real output is measured as value of total output measure2bid-24 prices. The deflator used

is the sector specific wholesale price indexabor is measured as the number of employees.

5 Identification Strategy and Estimation Equation
5.1 Estimation Equation

The prediction from our theoretical model that we want to iethat a more competitive domestic
environment forces firms to raise their investment in praitg-enhancing technology and hence
leads to higher productivity. As explained in Secti®mhe industrial licensing regime in India
affected market structure and market power of firms opegatithe manufacturing sector, mainly
through restriction of entry. It also affected investmeargantives of firms via its control of firm

output, location, raw material usage etc. Thus, a removiatefsing requirements from an indus-
try led to a more competitive, market-driven environmenfteAcontrolling for industry and year

effects, the estimation equation that this translatesigjiven by
Yijts = Bo+ O + O + B1Dejt +NXijts + Eijts (1)

HereYijjis is the log of output per worker for a factoryroducing in industryj, located in state
at timet. Dej; is an indicator that takes in a value of one in all years grehsn equal to yedrif
industry j was de-licensed in year aj, & are industry and year effects. The veckfs contains

other firm, industry and state level controls. We explairséheontrols in detail in Sectidn 5.

5.2 Identification Problem and Strategy

There are important reasons why the estimation of Equdtioray not give unbiased, consistent
estimates. Note that main explanatory varidbég varies at the industry level. Political economy
factors like political affiliation, lobbying power etc arésa at the industry-level and these might
affect whether industry j gets de-licensed. Industry-yiead effects may capture some of these
un-observables. However, in order to get reliable estismateneed within-industry variation.

The other reason has to do with the nature of the reforms at&B@s. The reforms of the 1980s
have been characterized by some as “reforms by stealth’reTWas no consensus for economic
reforms in the 1980s. It is clear from policy documents thatgovernment was at pains to portray

the changes of the 1980s as a continuation of the existingrsy®ven though these were dramatic

4Source: various issues of the Reserve Bank of India Bulletin
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changes that veered away from the high-regulation, setiadiradigm in operation). Under these
circumstances it is possible that the government was chgasdustries for de-regulation based
on certain characteristics that either raised the charfdée success of the reforms (for example,
picking high productivity industries) or that minimizedcsal costs in case of failure (for example,
picking high technology industries to minimize employmefiécts).

Our identification strategy uses important institutioredttires of industrial policy in India.
Firms that had assets in plant and machinery, land and hgiléiss than a certain amount were
free (“exempt” in official parlance) from industrial licang requirements. This was an important
component of the government’s strategy to promote the draftsmaller firms that would be
main engine of employment generation in the manufactumaetps. These firms would also satisfy
consumption needs of the economy and would be a mechanigpngadseconomic growth to far-
flung regions of the country. Further, this was also a pragnagicision so that the administrative
burden of the licensing regime did not grow too large. By the41960s, as the manufacturing
sector took off, there were reports of long delays in the goaticenses. By giving exemption to
some firms, the intent was to lessen the sheer volume of apiplis that the licensing authority
had to process. Note that these exempt firms could enter ardtegn any industry and without
restrictions on output or investment as long as they stagéalbthe threshofd This meant that
in each licensed industry there is a group of firms that is makeu licensing. We call these the
“exempt” firms.

Further, in the 1980s certain industries were “de-licehsdthat is, all firms (irrespective of
whether they were exempt or not) were freed from licensimgiirements in these industries. In
terms of our identification strategy, this means that frorB4l®&nwards all firms in certain “de-
licensed” industries were not under licensing requirement

Keeping in mind the institutional features of industriallipp in India, in each de-licensed
industry there is a group of firms that are not affected by #ierm since they were not under
licensing to begin with (the exempt firms). So the industryimch a firm produces as well the
firm’s exemption status jointly determine the firm’s exp@star de-licensing.

To sum up, a firm is treated by de-licensing reform in industig yeart if

e IndustryA was de-licensed in year

5In some cases, certain additional conditions like uppeitsimn foreign exchange requirements for the project
needed to be fulfilled in order for the firm to be “exempt”. Bagse conditions were by and large easy to fulfill and
according to officials, a large number of firms were able te @a#tvantage of this scheme.
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e The firm was under licensing to begin with. That is, it was n@inged an exemption from

licensing.

The criterion for exemption was in terms of the original repalue of plant and machinery,
land and building owned (or proposed to be owned) by the firhis definition was constant for all
industries. That is, an exempt firm in industkywvould face the same threshold as an exempt firm
in industryB. Over our sample period 1980-1994, the rupee value of tHisitien was changed
twice-in 1983-84 and 1990-§1From the period 1980-81 to 1982-83, a firm whose assets it pla
and machinery were worth less than of equal to Rs. 30 millias defined as small. In 1983-84
the threshold was increased to Rs. 50 million and in £9@0Rs. 150 million. Note that inflation
in the price of land or machinery would not change the exemoptéxempt status of the firm since
this was based on the original or book value of assets (no¢cuvalue).

However, this “exemption” from licensing was not availabdefirms in a group of industries
referred to as Schedule IV and Schedule V industri8shedule IV included industries like textiles
produced on power looms that were items of mass consump@@nvehose production, pricing
and distribution the government wanted close control. 8aleeV industries were the industries
that were deemed to be using “scarce” raw materials (imgantelomestic). So in these industries,
all firms were under licensing. We do not include these imilesstn our main estimation equation
but we use them to provide a test of our identification assianpt

Thus the actual equation that we estimate is
Yijts = Bo+aj + & + B1Dejr + BoNotExempt + BsDejt NotExempt + nXijis + €ijts ~ (2)

Here NotExempt takes on a value of one when the firm is not exempt from licensaguire-
ments. Our identification strategy allows us to deal with pheblem that industry-level un-
observables may makeej; correlated with the error term. If we suppose that there were
observable factors that determined whether industry A vealicgnsed in year t, as long as these
factors were industry-specific they should be sameafbfirms within industry A. That is, a ex-

empt firm NotExempt=0) in industry A has the same un-observables as does a manpgfirm

6In May 1990, in an Industrial Policy statement the governimaised the exemption limit to Rs. 500 million.
However, in November 1990 a new government came to power waiplil-May 1991, the foreign exchange crisis
was taking hold. Given these two factors, the implememaifdthe May 1990 statement in actual practice is in doubt.

"Ministry of Industry Notification S.0O. 328(E) dated 23 Apti®83

8Economic Survey 1990-91

9Government of India, Ministry of Industry Notification 165€1973. S.0. 98(E)/IDRA/29B/73/1 specifies these
industries and the subsequent changes to these lists wibrergih from amendments to this notification as well as
other notifications and press notes issued by the government
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(NotExempt=1) in industry A. Thus, any variation in productivity aralthe threshold for licens-
ing should come from de-licensing. Thus, co-efficigfnon the interaction of size and de-licensing
-DejtNotExempt- is identified.

As mentioned in SectioB, the licensing regime affected both the ability as well as itht
centives of a firm to invest in productivity. The controls ¢ve tamount of output, the location of
the plant, the technology used etc directly controlled thiétg of a firm while controls on entry
into an industry affected incentives. When an industry wadicknsed, both these controls were
removed simultaneously. In this context, the coeffici@éntaptures the impact of the relaxation
of both direct and indirect controls on firms. Thatftg,measures the impact of de-licensing on a
non-exempt firm’s productivity because of relaxation ofpuif locational and other constraints as
well as the impact on productivity due to more competitiod arhigher threat of potential entry.

The first mechanism-relaxation of direct controls on théditglmf a firm—makes sense since
only the not exempt firms were under the burden of fulfillinggrous conditions on output, lo-
cation etc while exempt firms were not (as long as they maiathassets below the government
definition). Thus, there is differential impact on these types of firms within an industry of
de-licensing.

The argument with regard to the second mechanism-higheattif potential entry—is more
nuanced. One might argue that if there were no barriers ty @sta small, exempt firm while
there were huge barriers to entry as a large, not exempt firitiné form of the cost of procuring
a license) then no firm would want to enter as a not exempte lang in the pre-reform period.
All firms would enter small and would grow until they reach theeshold amount of assets. This
means that de-licensing will not increase entry into the&ksaof not exempt firms while exempt
firms have free entry both pre- and post-reforms. If this wiaee case then our identification
strategy does not capture the impact of entry de-regulatiaime productivity of firms.

However, the argument above assumes that there are no acasigeting as a small, exempt
firm. This assumption is not likely to be true because a liedagproduce was only one in a whole
package of permissions and permits that a firm needed to getlar to commence production.
For example, in order to get exemption firms needed to agrae tpper limit on foreign exchange
requirements. Further, on the basis of the recommendataale by the licensing committee, the
firm had to get allotments of essential raw materials fronmtla@ocommittee that was in charge
of allocations. Similarly, the firm needed to go through aasafe procedure to get permission to

procure foreign exchange and to import any raw materialsamhimes. Further, the firm needed to

16



get financing for its project but applied to financial indlibmsafter getting all the required permits
and licenses. All these procedures and permissions werelikely to be more difficult and costly
for a small firm. So if a firm decided to enter the industry aslkrtige firm not only suffered the
loss of economies of scale but also faced additional codisiofy small. Thus, while there were no
explicit entry barriers into the exempt category of firms tther accoutrements of the licensing
and trade regime created entry barriers and it is by no melaviswus that a firm would always
want to enter small in size, pre-reforms. This means thdiceesing of an industry reduced entry
barriers for both of exempt as well as not exempt firms andahaémpirical strategy catches these
effects.

Our identification strategy has been used extensively iretladuation of social programs in
developing countries. Similar strategies have been ustipublic finance literature to evaluate
the effect of public policies.Rosenzweig and Wolpi(lL989 first proposed the use of fixed ef-
fects methods for evaluating the impact of public programdedveloping countriesGertler and
Molyneaux(1994) applied these methods to the problem of estimating themretio family plan-
ning programs by controlling for unobservable region-#ecultural and religious normguflo
(2000 uses this strategy to evaluate returns to a school-bgjildingram in Indonesia. She uses
variations in program intensity over regions as well as tite @f birth to identify individuals who
would be most affected by this program. Children who wererdtebow the school-going age at
the time the program was implemented will benefit more thaldi@m who were older. Further,
this difference is higher in regions that received more sth@\ngrist and Evan¢l996 use a sim-
ilar strategy to identify the effects of state abortion refe on labor market outcomes. The causal
relationship they want to identify is between teen-childfgg and labor market outcomes. They
create an instrument for teen child-bearing that is an actéyn of the state of birth and the year
of birth. The latter captures the exposure that a woman melde(i teen years) to liberal abortion
environment. So women with more years of exposure to a lilgnaronment are less likely to
be teen-mothers than women with less years of exposure. Voulas difference is likely to be
more in states that reformed their abortion laws. More ridgeviisaria (2004 uses this strategy
to identify the effect of judicial quality on economic outnes. The sources of variation in her ap-
plication are the monetary threshold for claims to be elefbr these tribunals, and the staggered
introduction of debt-recovery tribunals across Indianesta

The Indian reforms of the 1980s are well-suited to the useetifeffects methods because the

variations in the regulatory environment come from a wellkted series of reforms. This makes
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it possible to test an implication of the identification asgdion that any variation in performance
of firms due to de-licensing should come around the actuahpiien status. We use a group
of industries where all firms were under licensing i.e. no fimas granted an exemption. For
this group of industries, since the threshold for exemptimhnot apply, the co-efficient on the
interaction ofDej; andNotExempt should be insignificant. That is, there should be no vanmatio
in the response to de-licensing around the exemption thlésfhe results of this specification

test are reported in Appendix

5.3 Exogeneity of Exemption Status

In order to get unbiased and consistent estimates from Equatwe need to make sure that the
sources of variation in our data are exogenous. The first iasi$ that of omitted variable bias that
may make the de-licensing dummy endogenous. To solve thais@en institutional feature of
Indian policy making, as explained in the previous section.

However, a second source of bias arises from the possithiityfirms may be endogenously
choosing their exemption status (i.e. the size of theirtassglant, machinery, land and building)
based on anticipations of de-licensing. Suppose that thie pesefit to a firm for choosing a low
level of capital comes from the fact that the firm is free frooeihsing requirements. Then if the
firm is truly constrained by the threshold and is anticipgiile-licensing of its industry (when it
will loose its privileged status) it will increase its cagdieven if that means that it is above the
threshold.

There are several reasons why an exempt firm will want to asaéts capital if it anticipates
de-licensing. The first is that if the main reason why the fisthk@eping a low capital stock is to
escape from licensing then as soon as this privilege is rethdkie firm will no longer benefit from
constraining its capital and hence will want to expand. Aeoteason is that de-licensing means
that the firm will be competing in an environment of free erftoy larger firms (remember that
exemption was only for “smaller” proposals). In order to gate it might be necessary to take
advantage of economies of scale and that might entail isgrgats assets. In the sections below
we investigate the possibility that firms chose their asgesticipation of de-licensing of their
industry. If this is the case, there should be a differendbeérdistribution of firms over industries.
Industries that were de-licensed should have a lower ptigpoof exempt firms (as these firms
raise their assets in plant, machinery, land and buildircgbge they no longer stand to gain from

having low assets). Further, the rates of growth and levielssets of exempt firms should be
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higher in de-licensed industries post-reform.

The first important point to note about de-regulation refenm India is that there was an

exogenous break in the pattern of de-regulation in 1991. dJpOB1, de-licensing was done in

a piece-meal manner-a few industries each year. The extéhe dalance of payment crisis in

1991 and the conditions attached with foreign loans wereptet®ly exogenous. By far the largest

de-licensing episode occurred in 1991. Thus, it seems elglithat firms would be choosing

their assets endogenously with respect to the de-licensid®91. Thus, in our discussion of

endogeneity of exemption status we focus on de-licensirspdps in the 1980s.

With regard to the reforms in the 1980s, we conduct a numbeesis of the exogeneity of

exemption status, in terms of size of assets. An analysiseofiata reveals little evidence of firms

choosing their assets (and hence their exemption statasyicipation of de-licensing.

(@) Inthe industries that were de-licensed during the 198@sproportion of exempt firms was

(b)

(©)

0.95 pre-reform (1980-83) and it fell to an average of 0.98rduthe reforms (1984-89).
This pattern was identical to that in industries that weredeslicensed in the 1980s (here the
proportion of exempt firms fell from 0.97 to 0.95). That isgtte was no sudden inexplicable
decline in the proportion of exempt firms post-reform. Samlil, the average annual rate of
growth of the number of exempt firms also maintained its patkeross industries (It rose
from 1.6% to 2.4% in the de-licensed industries and from%ité 0.5% in the still-licensed

industries.).

In Table4 we investigate the pattern of the average annual rates oyt assets in plant,
machinery, land and building across exempt firms. We seevihdé the rate of growth
of the mean is higher in de-licensed industries as comparéidensed industries, the top
25% of firms grew faster in licensed industries than in dedsed industries during 1984-
89 (12.97% as compared to 10.53%). This is contrary to whavadd find if firms were
choosing their assets based on reforms. Similarly in th&@8p of firms, the rate of growth
of assets is slightly higher for exempt firms in licensed stdes. Thus, in firms that were
closer to the threshold-and hence more likely to be endaggynchoosing size- there is little

or no difference in the behavior of growth of assets.

In Figurel we investigate the distribution of exempt firms over asseisdustries in two

year-1983 (the year preceding the first deregulation epjsaid 1988 (the year immediately

19



after the reforms of the 1980s). Within each graph the safiel tepresents the year 1988
while the dashed line represents the year 1983. We see thdisthnibutions are very similar
in de-licensed industries as compared to licensed ingsstiihis is especially true towards

the end of the distribution i.e. nearer to the threshold.

Note that there is a large mass of firms with very little assefdant, machinery, land and
building. To get a clearer idea of the effect of reforms ondiséribution of assets, in Figufe
we present the distribution assets of firms with assets bBlswA.5 million (ie. the really
small firms) and in Figur@ the distribution of assets of firms with assets greater trea
million but less than the threshold amount of Rs. 50 miftftariWe see that the distribution of
really small firms (Figure3) in de-licensed industries is quite different from the dlsttion

in licensed industries especially in the lower range. Big difference is constant over time
i.e. it holds for both years. Towards the end of the distrdoytin both types of industries,
the density is higher in 1988 as compared to 1983.

In Figure 2 again we see that the distribution of assets is very sinmldicensed and de-
licensed industries especially as assets rise. Towardsetiaening of the distribution (i.e.,
for firms with assets close to Rs. 4.5 million), licensed stdies tend to have a higher
density in 1988 while de-licensed industries tend to hawetadensity. But the important
point to note is that this difference crops up very far frora threshold of Rs. 50 million.
For firms closer to the threshold and hence more importanisavith regard to the potential

problem of endogeneity, the distributions are very similar

Thus we see that the behavior of exempt firms with respectdetasn plant and machinery,
land and buildings is not different over de-licensed anersed industri¢s. Hence the argument

that firms may choose size in anticipation of de-licensingsdaot seem to hold in our data.

(d) Other evidence against this argument arises from arysisadf whether the threshold (on
assets in plant, machinery, land and building) implemebiethe government was binding

for exempt firms. If there was a large mass of exempt firms tlea¢wn or slightly below the

1%e choose the threshold of Rs. 4.5 million since this caiegtion was used by the government to define “small”
firms. These firms were given special assistance and enarugag from the government. In this respect it is inter-
esting to analyze the behavior of these firms. We also andlywebehavior of exempt firms around randomly chosen
thresholds and our findings are similar. There is littleafi#nce in the behavior of exempt firms (no matter how far
from the actual threshold) across licensed and de-liceinsketries.

1\we also analyzed the distribution of other firm charactiesdtke assets in plant and machinery and employment
over exemption status and industries. Here too we find tleapé#tterns are very similar in de-licensed industries as
compared to licensed industries.
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threshold and were maintaining low levels of assets dediegr then the magnitude of the
endogeneity problem is bound to be quite large. However ademgonstrate in Appendix
B, we do not find any evidence of bunching below the threshaldidensing. We do not
find a large mass of firms directly below the thresRéldThe threshold is binding only
for the top 1% of firms (that too with a utilization rate of or8(%) and utilization rates
drop of sharply for the other percentiles. Further, themoigvidence to suggest that firms
directly above the threshold (and hence, licensed) weliagdo raise their assets in plant

and machinery-another indication that the asset limitshtmgt be constraining.

5.4 Comparability of non-equivalent groups

Our empirical strategy depends on the difference in perdmece between exempt and not exempt
firms in response to de-licensing. However exempt and nahpkérms are different in a crucial
dimension—size. Hence we are concerned that there may &evattiables, other than de-licensing
that may lead to any differential response between exentphanexempt firms. In order to check
the equivalence of these two types of firms, we conduct asefisimple tests.We find that in
terms of trends of major variables as well as the evolutiothefdistribution of major variables,
not exempt and exempt firms behave in a similar manner p&atlgun the pre-reform period. That
is, there are differences in exempt and not exempt firms laitthiese differences do not change
over time or due to any other variables in the pre-reformquerin Figure6 we show the trends in
average output per worker for exempt and not exempt firms. dsam see, exempt firms exhibit
the same broad trends in productivity over time as not exdimps particularly in the pre-reform
period (1980-84).

Further our analysis of the trends in productivity for exerupd not exempt firms over various
dimensions (industry, location, ownership etc) showsllo#h types of firms tend to more together
over time. For example, in Figu&we show the time trends in productivity for exempt and not
exempt firms for two-digit industries and in Figurdor firms with different ownership structures.
These figures reveal that the basic trends in productivityef@mpt and not exempt firms are

broadly similar along several important dimensions patédy in the pre-reform period 1980-84.

12In AppendixB we also conduct this analysis for the capital to labor ratid find that there is no bunching of
firms around the average capital-labor ratio (as impliechgythreshold) within an industry and year.

13This point should not be taken to imply that the licensingmagjitself was not binding since firms were not trying
to escape it. As pointed out in Secti@nthe licensing system controlled two things at the firm-levéirms ability
(via control of the amounts of capital, output etc) and a finegntives (via control of entry into the industry).
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Thus, exempt firms can be used as a comparison group for notpgxgms. There are ex ante

differences in the levels of productivity but these are galheconstant over time.

5.5 Controls

In this section we talk about the controls that are inclugetieXj; variable in Equatior2. We use
our industrial policy database to control for policies timaty affect the ability and/or incentives of

the firm to raise its productivity.

e Policies regardinglominant firms and firms belonging to large and/or foreign owred
industrial houses Control of large private industry was an important objeetf policy
in India. The main objective was to prevent the concentnatibeconomic power in a few
private hands. Since the inception of the licensing systartain large industrial houses
were considered dangerous and hence all licensing prapiosal these houses were treated
with suspicion. In 1973, the government streamlined itscpes regarding large industrial
houses and announced a list of industries in which largecamfoleign owned houses were
allowed to operate. We control for this list of industries in which large andforeign

owned houses were allowed to operate. We define

1 ifindustry j was open for large houses in year
Largej; =
0 otherwise
e Controls for theownership and organization structure of the firm. Controls for these are
included since the ability to take productivity enhanciregidions and the flexibility that a
firm has in adapting to a changed policy environment may dgpenwhether the firm is

owned by the government or by the private sectbr.

e Thelocation of a firm is another important variable that maybe correlated wghpito-
ductivity or its size. In addition to controlling for the $ain which a firm is located, we
also control for whether it was located in an urban, rural etropolitan area. It is pos-

sible that the level of infrastructure that are availablatfirm is different if it is located

14Figures and data with respect to other dimensions like iocabrganization etc available upon request.

15Even in these industries, the stated policy was one of grater for non-large firms. If a large house wanted to
set up a firm in an industry not on this list then it would havenalertake an export obligation of 60-75% of output.

18For ownership, there are 6 categories-owned by centralrgoment, owned by state government, jointly owned
by state and central government, wholly privately owneihtjsector firm with majority private ownership and joint
sector firm with majority public ownership. Organizatiortlides individual proprietorship, joint family run, other
partnership, public limited firm, private limited firm, pubkorporation, co-operative society and other.

22



6

in an urban area as compared with a rural area and this in tagmencorrelated with the
productivity of the firm. We definerban = 1 if firm i is located in urban area, 0 else and

metrq = 1 if firm i is located in metropolitan area, O else.

One issue that we are concerned with isrdlationship between the size of the firm and
the productivity of the firm . In particular, productivity of the firm as measured by otitpu
per worker may be determined by its size. If we were to measiaeeby output then this
would be true by definition. Our definition of size howeverpased on the assets of the
firm in plant and machinery. But it is still possible that outtger worker (our measure
of productivity) is affected by capital per worker (for expl®, in any linear homogenous
production function) and so size (and hence exemptionstand productivity are directly
related. We cannot directly put the capital-labor ratio um estimation equation (since the
variableNg; is a function of capital). So we need a proxy for the capitdhbmr ratio in our

estimation equation.

We use the average price of capital relative to price of labar state s in year t. We use
the deflator for net fixed capital formation (with base 1993:9as a proxy for the price
of capital. In our unit-level data we have the wage bill ashaslthe number of workers
employed by each unit. So we are able to impute the annual wagethat a firm has
to pay. Since this wage rate is in nominal terms we deflate thabit has base 1993-94
(similar to our measure for price of capital). The reason wieyuse state-year averages of
this cost ratio is because firm level cost ratios might be gadous with technology and
productivity choices of the firm. Further, labor laws (foaexple, minimum wage) and their
implementation is at the state level. So the average castaaptures the major institutional

features of the labor market in India.

Results

6.1 Main Results

In Table5 we present our baseline results for the estimation of Equati In each specification

we have included all the controls mentioned in the previ@esien. These regressions are within-

industry. That is we are estimating a firms performance agavtbeage performance of the 4-digit

17Source: National Account Statistics
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industry to which the firm belongs. We have also included el state fixed effects. Standard
errors are clustered around four-digit industry. Columri Table 5 shows the results of our main

specification on the sample of factories, excluding Schetiiland Schedule V industries. Thus
we see that on average firms that were not exempt from licgiasid were in de-licensed industries
had 16.1% higher labor productivity. Our estimate is sigatffit at the 5% level. That is, industrial
de-regulation leads to a significant rise in the firm proougti

In Column 2 of the table we present regression results fopdreod 1980-90. Note that an
important point of our analysis is that the reforms of thed®Bave been unfairly ignored by the
literature. So it would be interesting to see the impact ofthpiece-meal reforms on productivity,
not the path-breaking reforms of 1991. We find that the awefag that was treated with de-
licensing during the 1980s did better than a non-treated fiffawever this effect is significant
only at the 17% level. Thus, the reforms of the 1980s did hameesimpact on firm productivity
but this effect was small. Note that the total impact of delising 1 + B3) is very small for the
period 1980-90. One possible rationalization for this $imgbact on productivity during the 1980s
could be the lack of an enabling environment. That is, a nsgoimestic competition can change
the incentives of the firm to raise its productivity but thifeet is reinforced by other factors. One
such important factor that we will investigate is competitirom abroad i.e. trade reform.

However, different industries may have very different praiility paths and that our coefficient
may be capturing some of this time-varying heterogeneityCdlumn 3 we check the robustness
of our results to the inclusion of 3-digit industry specifibé trends in addition to year effects. In
Column 4 we report the results for the year 1980-90 aftewticlg industry-specific trends. We
see that the interaction term is considerably lower in ntaghei and is significant at the 10% level.
Thus, even after controlling for time-varying growth paitnglifferent industries, we find that firms
that were affected by de-licensing had higher labor pradiizthan firms that were not affected.
For the 1980s, the coefficient on the interaction is posdive insignificant.

Thus our baseline results support our intuition and thefirsdiction from our theory-firms in
more competitive, deregulated industries tend to havednighoductivity. An important point to
note from Tables is that in all the specifications, the average impact of dersing on all firms
in the industry (the coefficient obejt) is negative. That is, industries that were deregulate@ hav
lower productivity on average compared with industried there not deregulated. It is the not

exempt firms (that were under licensing) that see a rise inpheductivity after de-licensing. But
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in almost all cases, the total effe@ (+ Bg) is positive’e,

From Table5, the role of exemption status also becomes clearer. In @lspiecifications the
coefficient oolNotExempt is large and positive. That is, not exempt firms had highedpctvity
than exempt firms. This could be a reflection of the econonfissale enjoyed by larger firms.

As a quick check of the validity of pooling exempt and not epéfirms in one regression,
we also estimated Equatich(not reported, available by request) for the individualug® of
exempt and not exempt firms. The coefficient on the reformateiis positive and significant
for not exempt firms while it is small and negative for the epéfirms. This is consistent with
our findings in the pooled sample that not exempt firms whicrewsader licensing to begin with
perform better after de-licensing in their industry as caned with exempt firms in their industry.

In AppendixC we show the results of the basic regression for Special tndas These were
industries in which there was no distinction between exeamgt not exempt firms. This allows
us to test an implication of our identification strategy ttiagre should be no variation in the
performance of exempt and not exempt firms due to de-licgridfipecial industries. We find that
this is the case in our data.

In AppendixD we provide details of another specification test. One inapilon of our iden-
tification assumption is that if we choose arbitrary thrédbdor exemption from licensing, then
we should not find any variation in the response of firms toickenking around these arbitrary
thresholds. That is, if the true threshold matters thenaamny chosen thresholds should not. We
find that this is true in our data. The significance level ofititeraction coefficients when plotted
against distance from the actual threshold takes a befleshBhat is, the interaction between de-
licensing and the random threshold (both above and belowadhl threshold) is insignificant far
from the actual threshold and rises in significance as weoagprthe true threshold.

Our baseline results are robust to a variety of checks whiehpeesented in Tablé. One
of the first things that we may be worried about is the posgibif sample selection. In our
main regressions we are excluding firms in Schedule IV anddustiries. It is possible that the
Schedule 1V and Schedule V industries (which did not havengtens from licensing for any
firms) may have special characteristics that may be coehaith size or with productivity. As

we see in Appendix (Column 2, TableC.1), the coefficient on the interaction of de-licensing

18The fact thaf; is negative in all the specifications might point towardsfte that the government was choosing
low productivity industries for de-licensing. This meahsitt our coefficients may still be biased due to industry-
specific un-observables. However industry-year fixed &ffean capture these omitted industry-level factors and our
results are robust to these effects for the 1980s as welralsddull time span 1980-94 (Columns 1 and 2 of Ta)le
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with exemption status for non-schedule 1V and V industrgesignificant and positive even when
we include Schedule IV and V industries separdtely

In Table6, Columns 1 and 2 we subject our results to a strict check. Weaair satisfied that
industry-specific time trends capture all the industryedjpe heterogeneity that we may falsely
attribute to reforms. Hence we include 2-digit industrayeffects into our main regression as well
as in the regression for the years 198¢%9®e find that magnitude of the interaction coefficient
is lower than the baseline specification but it is still quatee and significant at the 10% level. For
the period 1980-90, the coefficient on the interaction igtp@sand significant at the 19% level.
There is also a possibility that our results may be drivendiyes outliers. Column 3 of the table
shows the results of our main regression when we winsorzedpendent variable by 1%.

When we control for industry-year effects (Talflg we are worried that the time paths of
growth might be highly dissimilar across industries and wshwto control for that. In Column
4 of Table6 we subject our result to a stricter check. We include ingustate-year effects.
Our concern is that industries in different states may hafferdnt time paths of growth. This
could be due to different growth paths of infrastructureaficial markets, labor laws, wage to
rental ratios etc in different states. These factors magcathe incentives and the ability of firms
located in different states differently. If de-regulatedustries are disproportionately located in
states that have higher growth rates of these variablestbenaybe falsely attributing this to the
reforms (rather than to the growth of these variables). Wethiat after controlling for three-way
3-digit industry, state, year effects the average affeéitedl (with Ng;Dej; = 1) still has higher
productivity than others. Further note that in this speatfan the average impact of de-licensing
(B1) is positive. Thatis, after controlling for industry-stagear interactions all firms in de-licensed
industries performed better than firms in licensed indestriThis means that the total impact of

de-licensing B1 + B3) is quite large.

6.2 Controlling for firm-level un-observables

A very important source of bias in our co-efficient estimates/ be due to reverse causality. The

main causal story that we want to tell is that the produgtieit a firm that was under licensing

1we also tried regressions including non-factories in thepa. Our results are robust to the inclusion of these
firms.

20We also test our results using 4-digit industry effectsriatéed with year effects. Note that this means that the
coefficient onDej; is not identified. However the interaction teidej: + Neg; is identified and the coefficient on it is
0.15 and is significant at the 1% level.
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requirementsNotExempt = 1) and was in an industry that was de-licensed by the govarhme
will be affected by de-licensing. However, it may be that enfof a particular productivity may
chose to be exempt from licensing. That is, firms that havedmductivity may have a systematic
tendency to stay exempt from licensing requirements sihat keeps them protected from the
larger, licensed firms. Then, since low productivity firme ahoosing to be “non-treated” firms,
we will see a large effect of de-licensing even if it did notéa large impact. Thatis, our estimates
of the impact of de-licensing are biased upwards.

On the other hand, it is also possible that low productivit;né chose to be under licensing
even though there are constraints. This is because a liteqseduce was permanent and entry
into an industry was not governed by market conditions. Tthase would be a high chance of a
low productivity firm surviving and even making super-notmefits without inducing entry from
competitors. In this case, treated firms in our sample aresyaically low productivity and this
will bias our estimates downwards.

Another story we can think of is that firms with low manageaility chose to be under
licensing since they know they will not be able to compete im@e competitive environment.
Again, if we are not able to control for these firm-level efethen our estimates may suffer from
omitted variable bias.

Ideally, we would like to verify that the results reportecoab are robust to the inclusion of
firm-level fixed effects. That is, we would require infornmation firm identity and the ability to
follow a firm over time. In our data we can theoretically id§n200,000 observations over time
(those belonging to the census sector). However, we haveeaest provided with firm identity
numbers by the ASI. But we do have rich data on a variety of faemtifiers and we try to use
those data to construct a firm identity number.

We use information on 6 firm-level identifiers:

[ —

. Four-digit industry of production;

2. State where firm is located;

3. Whether located in rural, urban or metropolitan area;
4. The year that the firm started production;

5. The ownership structure of the firm (government owned, llhwivately owned or joint

sector)
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6. The area in which a firm is located.

There are other firm-level identifiers that could be used fileeorganization structure of the
firm (proprietorship, co-operative society, private cagimn etc) and a finer division of the own-
ership structure (whether owned by the state or centralrgavent). However we do not use these
since they might change over time for a given firm. Thus, itdsgible that a firms organization
changes over time from a joint family proprietorship to asate limited company or that a wholly
central government owned firm becomes a joint partnership thie state government. However,
it is unlikely that a government owned firm (either state antca government) will change to a
wholly private firm over time.

The six variables that we have chosen are available for 228)®servations. Note that our
sample of 200,000 observations also includes firms that wlesed during the accounting year.
We cannot use these firms in our estimation since output aptbgment figures are not available
however we include closed firms while creating the firm-ledehtifier. This means that the same
identifying number is assigned to a firm that is in the data rdiucing in yeat, is closed for
production in yeat + 1 but enters production again in year 2.

Using these identifiers, we are able to uniquely identifyrappnately 33,207 firms. For the
other firms, there are multiple identity numbers within egelr and we drop those firms. Further
note that each of these firms does not exist every year. Thaeifiave only surviving firms in
our sample. Our total sample size is 140,562 including ddisms and 100,000 excluding closed
firms.

We are still concerned whether we are capturing the same fiemtioe. 1t may be that another
firm with very similar characteristics existed in the sangar and in later years we are capturing
that firm. To check for this we use two pieces of informatiammirour data set- the opening and
closing stock of fixed capital owned by the firm. Suppose that fi ended year 1980 with Rs. 1
million of capital stock. Then we check whether the firm idiged as 1 in 1981 started with capital
stock close to Rs. 1 million. This cross-check supports oor ientifier.

Our main concern is that this may not be a random sample. Saewide some descriptive
statistics of our panel of firms as compared to all factoriegyure 4 shows the distribution of
productivity in exempt and not exempt firms for the pseudogband the full sample firms. The
black solid line represents unique firms while the red datihedepresents the all firms. As we can

see that the distribution of productivity is very similar fath types of firms over exemption status.
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Any difference between unique firms and all factories arestant over exemption status and hence
will get canceled out. For example, the sample of unique finas higher productivity for both
types of firms-exempt and not exempt from licensing requineis In Figures we investigate the
distribution of assets (in plant, machinery, land, buiggifor exempt firm over de-licensing reform
in the full sample and in the pseudo-panel. Within each gthphsolid line represents the year
1988 while the dashed line represents the year 1983. Congptis graph to Figuré (that was
drawn for the full sample) we can see that the behavior of @tdinms over licensing reform and
over time is the same for the full sample as for the pseud@ipan

The results of the estimation of Equati®on uniquely identified firms are presented in Column
1 of Table7. We estimate a within-firm regression with year dummies aadard errors clustered
around 4 digit industry. The coefficient on the interactibexemption status with de-licensing is
positive and significant at the 5% level. That is, firms thatereeated with de-licensing reform
(they were not exempt from licensing and were in industrieg tvere de-licensed) performed
5.7% better on average than non-treated firms, conditionfitm-level factors (the total impact of
deregulation on not exempt firmsfis + B3). In Column 2 of Table&’ we include 2-digit industry-
year fixed effects to capture different growth paths of défe industries and we find that similar
to our baseline results, the coefficient on the interactomtis lower in magnitude. The average
treated firm did 7.7% better than a non-treated firm, evem eftetrolling for firm-specific factors
and for industry-year interactions. In Column 3 of the tabke present the results for the year
1980-90. The coefficient on the interaction if 0.079 and gm#icant at the 10% level. That is,
after controlling for firm-specific factors, we find that trefarms of the 1980s had a positive and

significant impact on the firms that were affected by thesarnes.

7 The Relationship between Trade and Industrial Reforms
7.1 Does Deregulation Matter?

As mentioned earlier, one important feature of the Indiaseda the interesting chronology of
reforms. In the 1980s, policy was geared towards de-rdgglatdustry to reduce administrative
burden as well as unnecessary checks on firm-level decisaiingn There was little interest in

trade reforms and the changes in trade policy that occurezd primarily of the nature of stream-
lining of the system, rationalization of administrative@pedures etc. It was only in 1991, under

pressure from international organizations, that the fitsps were taken towards trade reforms.
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Following the industrial policy statement of August 199%iere were across-the-board tariff cuts
bring down the average un-weighted tariff to 66%

Given this chronology of events an important question thetea is what happened to the
industries that were deregulated in the 1980s post-traiwem@ In this section we will try to
assess the impact of the 1991 changes in industrial andpiddées on firm-level productivity.

In Column 1 of Table3 we present a simple estimate of the post-1991 performaniverds in
industries that were de-licensed in the 1980s .

D80y — 1 ifindustry j was de-regulated in year< t of the 1980s
0 otherwise
That is, theD80j; variable is the same as thej; variable. We simply don’t include the industries

that were deregulated in 1991 and 1993. Our estimation equiat

Yiis = O+ & +Yj + BoD80jt + B1NotExempt + B2Pos9l (3)
+B3D80;NotExempt + B4D80;N ot ExemptPos9 1
+BsD80;Pos9l; + nXits + Ejts

The coefficientfp, 31 andB3 have the same interpretations as in Equafioithe coefficient on
NotExemptD80j; is the impact of de-licensing on the firms that were affected b The coeffi-
cient4 then measures impact of deregulation (conducted in thes)@80the affected population
of firms in the post-trade reform period (Post-1991). Colunai Table8 shows that this estimate
is positive and significant. That is, the average produgtiof affected firms (not exempt from
licensing and in de-licensed industries) in the post-trafierm period was 8.4% higher than that
of firms that were not deregulated during the 1980s. To gehsesef the impact of deregulation
and trade relative to general macroeconomic trends we aksept the coefficients on the year
dummies below Tabl8. In the second column of the table, we include the vari&l#e; + Pos©1;.
We are worried that without this term, the coefficientidotexempD80;Pos®©1; might be cap-
turing differential trends in productivity in de-licensedtiustries, post 1991. As Column 2 shows,
the coefficienf4 declines in magnitude after we control for this and signiftct the 16% levél.

In Column 3 of Table3, we check the robustness of our results by running within-fegres-

sions using our pseudo-panel. Note that even after comigdtr D80; Pos91;, there is 13% higher

2IThe strength of pre-reform trade barriers and hence theesobghe reforms can be gauged from the fact that
according toPanagariyg2004), in 1990-91 the highest tariff rate stood at 355%, the singvlerage of all tariffs at
113% and the import-weighted average of tariff rates at 87%.

22\We do not include an interaction dfot Exempt andPosB91; since size-based exemption of firms from licensing
provisions was no longer a government policy after the rafoof 1991.
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productivity for firms that were deregulated in the 1980gh@ post-1991 period. This confirms

our main result that firms that were affected by de-licendungng the 1980s performed better than
other firms in the post-1991 period. This points towards aglementarity relationship between

trade and industrial policy. That is, a rise in domestic cetitjpn raises the marginal response to
a trade reform episode.

To assess the immediate and medium-term impact of trademefan Column 4 of Tabl&
we split the post-trade reform period into two subperiodse WéfineTradel = 1 if year is
1991 or 1992, 0 otherwise, andbade2 = 1 if year is 1993 or 1994, 0 otherwise, and interact
NotExemptD80j; with both of these variables. As we can see from Tahl¢he immediate
short-term impact of the trade reforms was higher proditgtior firms that were affected by
de-licensing during the 1980s while the medium term impadhsignificant. As we get more
firm-level data for the post-1991 period, we might be able reoadfirmer conclusion about the

short-, medium- and long-term impact of these reforms.

7.2 Testing Predictions from Theory

Our theoretical modelsharma(2005) postulates a two-step relationship between trade and in-
dustrial policies and the innovation incentives of the fiffhe first is the link between trade policy
and innovation incentives. The second is the link betwedunstrial policy (deregulation) and the
response of innovation to trade reform.

The link between trade policy and innovation incentives éslrated by the technological status
of the industry. Specifically, trade liberalization encages innovation in industries that are more
advanced technologically and discourages innovationherahdustries. The intuition for this re-
sult is that not-so-advanced industries know that theywatlbe able to compete with foreign firms
(assumed to be very advanced) and would prefer to cut thesekby not investing in technology.
On the other hand, advanced industries realize that they d@ood chance of deterring entry by
foreign competitors if they invest in technology and mantagegecome productive enough to deter
entry by foreign firms.

The second link is that between industrial policy and iniova Our theory postulates that
there is a relationship between trade and industrial pdieis their effect on a firm’s incentives

to invest in innovation. That is, under certain conditohsn industry that faces more domestic

23The condition is that there is a high degree of monopolissitodtion prior to industrial deregulation. That is, the
price-cost margin of the industry is above a certain levdlisTondition will be true for industries that were subject
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competition will have a higher marginal response to the &ighreat of entry following a trade
liberalization episode. A technologically advanced irtduwill raise its investment in productivity
in response to a more competition from abroad, but this respwill be higher when he faces more
competition at home.

This strategic complementarity relationship means thadpctivity will be higher in industries
that are initially more competitive (in the case of Indiagda industrial deregulation that removed
barriers to entry into industry) and now face a higher thodagntry from foreign competitors.
Further given the relationship between the technologiatine of the industry (advanced or back-
ward) and trade reform, this positive relationship betwieenstrial deregulation and trade reform
rises as the industry becomes more advanced i.e. improvweshnology. This translates into a
prediction of higher productivity in industries that wererdgulated in the 1980s and had higher
productivity (i.e. were more advanced), in the post-199ioge

There are two points to note about our result. The first is wwtdo not explicitly model
trade. That is, the trade reform is modeled as a rise in tleatlof entry from foreign competitors
and advanced industries react by competing while backwathdsiries by retreating. That is, the
only impact of trade that we are interested in comes throhghesultant increase in competition.
The second point to notice is that in our case, industriagégigation was followed by a rise in
competitiondue to a trade reform episode

Thus, an interesting test of our predictions from the thestie following. Do industries that
were affected by the first rise in competition during the 1980d were technologically advanced
as a result of that, become more productive after the sed¢s@thrcompetition during the 1990s?

We try a direct test of our theoretical prediction by anatgzihe performance of firms in
industries that were deregulated in the 1980s, in the pexftedt 1991. Note that de-licensing in
the 1980s occurred in the years 1984, 1985, 1986 and 198heStiod 1988-1990 can be used
to measure the medium-term impact of de-licensing in therdss of trade reform. The period
1991-94 can be used to measure the immediate impact of theerieéorm episode.

Now we include a variable to indicate the technologicalustaif an industry. We define the

technological status of an industry based on its performanthe years 1983 and 1988. We define

Initial 1 industry j has higher productivity in 1988 compared to 1983
nitial j =
0 otherwise

to industrial licensing since by default, entry into theustlty was determined exogenously and was not a result of
market forces.
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Our regression equation, which we estimate for the peri@&84®34, is given below

Yijts = Bo+ & + {j + Yol nitial jPos91; + y; D80; + y.D80; Pos9; (4)

+y3D80;jIntial jPosOl; 4 NXijts + Eijts

Hereyijis is the productivity of firm i industry j at time t, located inasé s. The coefficient on

Initial jPos©9l; is a test of our prediction that technologically advancedlustries perform better

after a trade reform episode. The coefficient80;Intial jPos©; is a test of our prediction that

the marginal response to trade reform rises as the industgsfmore competition domestically.
Thusys > 0 will confirm our prediction that industries respond morgragsively to trade reform

if they face more competition domesticaify We includeD80; to control for any special features
that these industries may have. We includ@0;Pos91; to control to allow for heterogenous
response to the macroeconomic shock in the deregulatedtnneki

In Table 10 we present the estimates of this equation for the period -Bd88In Column 1
we control for 2-digit industry-year effects (to controlr fome-varying heterogeneity in indus-
try growth paths), state effects and firm-level controle ldwnership, organization, location etc.
These are within-industry regressions. We use 4-digit shgueffects and sinc®80; varies at
4-digit industry,y; is not identified. However the coefficient of interest is itiiged. As Column 1
showsyjs is positive and significant. Thus, industries that wereeatpitated in the 1980s and were
technologically advanced did better in the period of higmpetition following trade reforr?.

An important point to note from Column 1 is that the coeffitien y, is negative and in-
significant. That is, industries that were deregulatedrgutihe 1980s on average performed the
same or worse in the post-1991 period. However the impalt86k in the post-1991 period is
Y2 + Yz Initial j. Thus an advanced industry that was deregulated in the 1880478% higher

productivity on average in the post-1991 period (sigces not significant).

24n our definition of the initial productivity status of thedastry there is an implicit assumption of spill-overs from
deregulation. As mentioned earlier, only Not Exempt firmsenender the ambit of licensing and hence were affected
by de-licensing. Since we define Initial using the averagalpctivity of an industry, both exempt and non-exempt
firms are included in the calculation of Initial. Thus, thepiioit assumption is that there were spill-overs from the
de-licensing of Not Exempt firms on the productivity of Exdnfipms. This could be because Exempt firms were
forced to deal with free entry in all types of firms, not jusé tBxempt ones. This means that industries where the
Exempt firms also became more productive after de-licersiagnore likely to have done well between 1983 and
1988.

25|n the context of our discussion of the definition of Initi#tis result implies that industries where even the
Exempt firms became more productive after de-licensingirmgiaverage industry productivity, did really well after
trade reforms. Thus, the impact of trade reforms is enhawbeah there are productivity spill-overs to firms that were
not affected by de-licensing.
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Note thatyp is negative. That is, industries that were doing well dutimg 1980s performed
worse after trade reforms. However, the total impact ofdregforms isyp + y3 for advanced
industries that were deregulated during the 1980s and gshi®sitive. One possible reason for
the negative impact of trade reform on advanced industoeddcbe that there is no notion of
comparative advantage in our model and estimation. It isiptesthat some industries may be
technologically advanced prior to trade reform but theylagasle after trade reforms since they
do not have a comparative advantage in that product. As aatawvea differentiated product
model such as ours, some goods in all industries could bereafter trade reform unless firm
productivity falls too low and it cannot can not overcomeaaling cost.

In Column 2 we present results for when we control for 3-digitustry rather than 4-digit.
The purpose of this is to be able to identify the coefficienD@®;. This analysis bears out our
basic results. The coefficieg is positive confirming the strategic complementarity rielaghip
between trade and industrial policy. The total impact oedetation during the 1980s was to raise
the post-1991 productivity of those industrigs-€ y2) by 6.6%.

It is interesting to note that our results are very similathie ones presented here when we
try a very different measure of whether the firm is advancedodf Rather than comparing inter-
temporal advance in the technical status of the industrycamepare average productivity of each
industry with the maximum productivity in that industry inet year 1988. That is, we take into
account not only the highest productivity in an industry &b the dispersion of firms according
to productivity, within the industry. And our main resulbat industries that are more productive
and were deregulated during the 1980s performed betterthéeeforms of 1991 holds. That is,
this very different measure of distance from the technalalgirontier also provides evidence of
the strategic complementarity relationship between teattkindustrial policy. However here too
we get the puzzling result that industries that are clostirgdrontier, perform worse after 191

Our preliminary and simple tests show that firms in industtigat were de-licensed in the

26A possible explanation for this result is a composition @ffeOur measure of the technological status of the
industry takes in to account average industry productizitgy compares it with the maximum industry productivity.
Suppose that firms are heterogenous in productivity withimdustry and there are fixed and variable costs to export-
ing (aMelitz (2003 set-up). After trade reforms, firms with the lowest prodhitt exit (or supply only the domestic
market) while the highest productivity firms expand andrtteor productivity rises. Keeping in mind our definition
of the frontier, in an industry where there are many proaedirms, trade reform could lead to a decline in recorded
productivity since these firms lose sales to foreign vagetiln an industry with a large dispersion of productivity,
the least productive firms exit while the most productive §irexpand and record even higher output per worker.
Thus industries that are “advanced” see a decline in prodiyoivhile the “backward” ones see a rise in productivity.
This point again reveals that integrating an explicit tramt@el into our model might yield interesting and important
predictions
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1980s and hence faced a more competitive, market-oriemt@cbament in the 1980s performed

better after a trade reform episode as compared to firms irstnds that were not de-regulated in
the 1980s. Thus the strategic complementarity relatigngbstulated by our theory seems to hold
for the case of India. Future work that ties together our mh&adth a trade model may shed more

light on the our model and predictions.

8 Conclusions and Future Work

In this paper we use two unique data sets, the instituticeatufes of Indian policy and the in-
teresting chronology of reforms in India to address two essuThe first is whether industrial
de-regulation that increases the level of competition &i@tm has to face leads affects firm-level
productivity. We find the answer to this is affirmative. Comiiing our intuition as well as predic-
tions from our theoretical model we find that firms that werfe@g&d by de-licensing had higher
labor productivity than non-affected firms. Thus more cofitip& spurs firms to perform better.
We solve the problem of industry-level omitted variablest tinay bias our estimates by using the
fact that some firms were exempt from licensing. By differegover these two types of firms we
are able to get consistent, unbiased estimates of the iropesfiorms.

The second issue that we address is whether there is a nslaifpdoetween industrial deregula-
tion and trade reform. Given the chronology of reforms indnavhat happened to the productivity
of the firms that were in industries deregulated during th@0%@after the trade reforms of 1991
We find that firms in industries that were de-licensed in th&0E%nd had higher productivity as a
result of that tended to have higher productivity post-1991

Our results are robust to the inclusion of a wide variety ofifiand industry-level controls and
fixed effects. One implication of using fixed-effect methtalassess the impact of reforms is that
we can test an implication of our identification assumpfionthe set of industries were exemption
from licensing was not available there should be no vamaitiothe performance of firms due to
de-licensing around the threshold for licensing-and we tivad this assumption holds. In another
specification test, we check for the significance of randochlysen thresholds for licensing and
find that only the official threshold matters with respect ifedential performance in exempt and
not exempt firms. Further we find no evidence of bunching of dimnound the threshold for
licensing and no evidence of firms choosing their exemptiatus based on anticipations of de-

licensing reform. We also construct a panel of firms to testrbustness of our estimates to the
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inclusion of firm fixed effects.

Our results have interesting policy implications. An imjamit one is that domestic competitive
environment can be used to prepare firms in the economy fde treforms. Under competition
from high-productivity foreign firms, domestic firms thatarot productive may want to cut their
losses and not invest in productivity-enhancing technplétpwever a rise in the level of domestic
competition can spur these firms to make investments in tdogwy prior to facing competition
from abroad and hence prepare them for an even more competitvironment.

There are several important issues that remain to be angwabit the Indian reforms. The
first is the debate about unexplained rise in the total faotoductivity of Indian manufacturing
prior to the reforms of 1991(elong (2001), Panagariyg2001), Panagariyg2002), Panagariya
(2004). Our estimates of labor productivity reveal that thereswiae in productivity during the
1980s and that this was the result of de-licensing. We caneixthis study to other measures of
productivity and assess whether total factor productioge as a result of de-licensing.

Another issue is that of the mechanism through which dexfivey affected firm productivity.
It may be possible to delineate the roles of firm-level inc&stto invest in technology as a result
of more competition from firm-level ability to invest in tewblogy as a result of de-regulation.
Licensing curbed the ability of the firm because many firnel@ecisions (location, amount pro-
duced etc) were decided by licensing authorities. We hatagdldé information on these policies
and analysis may shed more light on the issue of ability veentives as well as on the role of
locational or output constraints.

We can test another prediction from our theoretical modsilttie productivity is affected by the
level of competition in your own sector as well as the levat@ipetition in your upstream sector.
The intuition for this result is that a reduction in the moalgtic distortion in the upstream sector
raises the bargaining power of the downstream sector, @pit to recoup more of the surplus
from its investment in technology. Thus, even if the doweestn industry is not deregulated there
should be arise in its productivity if its principal upstneauyer is deregulated. Using input-output
matrices for the 1980s and 1990s we can identify the priadpling sector for each industry and
test this prediction.

We also plan to assess the impact of a firm’s technologicals{as opposed to an industry’s
technological status) on its response to more competitimm fabroad. For this, we can use our
pseudo-panel of firms to identify those firms that saw an smeen their productivity between

1980 and 1990 and showing that they experience an increge®dhuctivity after 1991 greater
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than the ones that did not see a rise in productivity betw®&0 And 1990.
Finally, as mentioned earlier it might be very informativedanteresting to try to incorpo-
rate a trade model into our simple theoretical frameworkriteo to gain more insight in to the

mechanisms through which trade can affect firm-level pradiyg
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Tables

All Output Factory Output All Value Added Factory Value Adte

1984 7.00 7.10 10.00 10.10
1985 18.30 20.30 27.70 29.00
1986 3.80 3.60 3.70 3.70
1987 26.50 27.90 32.70 32.50
1991 59.10 58.30 56.90 56.30
1992 0.00 0.00 0.00 0.00
1993 2.60 2.80 3.20 3.20

Table 1: Percentage of Output and Value Added De-licensedch year. Source: Annual Survey
of Industries; "Guidelines for Industry”, Ministry of Indtry (various issues) and own calcula-
tions. Note: Factories are defined as enterprizes usingrdovilee production process and 50 or
more workers or enterprisers not using power in the prodaogirocess and 100 or more workers.
According to the act under which licensing was promulgatddadlia, these factories were the ones
under licensing.

Year \ Inverse of Sampling Probability
1 2 3
1980 13,345 2,880
1981 13,746 2,910
1982 14,771 2,913
1983 13,883 2,319
1984 13,398 2,240
1985 13,785 2,439
1986 13,747 2,236 O
1987 11,080 2 2,786
1988 11,183 1 2,804
1989 11,195 186 2,880
1990 10,894 321 2,801
1991 11,202 353 2,752
1992 11,739 289 3,183
1993 11,915 312 3,413
1994 12,607 349 3,380

OO OO0COoOOo

Table 2: Characteristics of the data
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Variable Mean Std. Dev.
Not Exempt Firms (Observations=12825)

Ln (Output per Worker) 8.6 1.113734

Real Output (1993-94 Rs.) 1.25E+07 2.95E+07

Book value of Assets in 4.45E+08 1.98E+09

Plant, machinery, land and building (Rs.)

Employees 1814.088 3369.832
Exempt Firms (Observations=286567)

Ln (Output per worker) 7.22921  1.452706

Real Output (1993-94 Rs.) 591649.6 1333756

Book value of Assets in 6612464 1.53E+07

Plant, machinery, land and building (Rs.)

Employees 219.8095 683.028

Table 3: Summary Statistics for All Factories. Factoriesa@gfined as enterprizes using power in
the production process and 50 or more workers or enterpniaessing power in the production
process and 100 or more workers. According to the act undetwilsensing was promulgated in
India, these factories were the ones under licensing. Nemex firms are those that were under
licensing, exempt firms are those that were granted an examfpbm licensing based on the size
of their assets.

Exempt Firms in Licensed Industries

Mean Median 7% Percentile

1980s 16.99 17.13  17.77

1980-83 26.26 29.73  23.81

1984-89 6.70 1152 12.97
Exempt Firms in De-licensed Industries
Mean Median 7% Percentile

1980s 1545 14.09 15.96

1980-83 20.04 16.96  19.39

1984-89 7.05 10.88 10.53

Table 4: Average Annual Rates of Growth of Assets(%). Scleetliand V industries are not
included here. Assets refers to the book value of assetamt,phachinery, land and building.
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Note: For Table$ to 10, *** refers to significance at the 1% level, ** to 5% and * to 10%
level. Controls are ownership, organization, locatiorheffirm, whether large firms were allowed
to enter the industry, wage to rental ratio. The dependardhe is log(Output per worker). Each
observation is weighted by its sampling probabilijotExempt = 1 if firm was under licensing
requirementsDe;j; = 1 if industry was de-licensed in year t. For all regressidasdard errors are
clustered around 4-digit industry.

Baseline  Baseline Industry-trend Industry-trend

1980-90 1980-90
NotExempt 0.593***  0.587*** 0.607*** 0.598***
[0.100] [0.096] [0.096] [0.096]
De -0.055*** -0.093** -0.064*** -0.067**
[0.021] [0.042] [0.020] [0.033]
De*NotExempt 0.161** 0.148 0.132* 0.102
[0.078] [0.112] [0.073] [0.114]
Constant 6.252***  6.428*** 6.187*** 6.412%**
[0.150] [0.209] [0.134] [0.170]
Observations 172297 125898 172297 125898
R-squared 0.51 0.52 0.51 0.53
Industry-Trend No No Yes Yes
(3-digit)
Industry FE Yes Yes Yes Yes
(4-digit)
State FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes

Table 5: Baseline Results. These regressions do not inGaldedule IV and Schedule V indus-
tries.
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Ind-Year Ind-Year Winsorised Ind-State

Effects 1980-90 -Year Effects
NotExempt 0.612*** 0.595*** (0.590***  0.673***
[0.097] [0.098] [0.093] [0.022]
De -0.008 -0.015 -0.01 0.338***
[0.024] [0.029] [0.023] [0.037]
De*NotExempt 0.128* 0.128 0.113* 0.094***
[0.070] [0.109] [0.067] [0.032]
Constant 6.260*** 6.608*** 6.270**  6.415***
[0.148] [0.220] [0.153] [0.037]
Observations 172297 115357 172297 172297
R-squared 0.51 0.53 0.52 0.62
Industry-Year Yes Yes Yes No
(2-digit)
Ind-State-Year Effects No No No Yes
Industry FE Industry FE  Yes Yes Yes
(4-digit) (4-digit)
State FE State FE Yes Yes Yes
Year FE Year FE Yes Yes Yes

Table 6: Robustness Checks. These regressions do noten8tidedule IV and V industries.

Base Industry-Year 1980-90
Effects

1 2 3
NotExempt=1 0.126*** 0.141*** 0.109***

[0.032] [0.033] [0.036]
De=1 -0.048* -0.03 -0.0405

[0.024] [0.026] [0.034]
De*NotExempt 0.105**  0.077* 0.079*

[0.044] [0.040] [0.048]
Constant 7.323***  7.370*** 6.81***

[0.053] [0.072] [0.071]
Observations 94714 94714 68348
R-squared 0.05 0.07 0.06
Number of group(id23) 33207 33207 26065
Industry Effects Yes Yes Yes
State Effects Yes Yes Yes
Year Effects Yes Yes Yes
Industry-Year Effects No Yes Yes

Table 7: Results for Pseudo-Panel of firms. These are witlimregressions. In columns 2 and 3
we include 2-digit industry effects interacted with yedeets.
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Baseline Baseline Pseudo-Panel Medium &
Robust Short run
NotExempt 0.644*** 0.644*** (0.150*** 0.644***
[0.094] [0.094] [0.027] [0.094]
D80 0.027 0.013 -0.082*** 0.027
[0.032] [0.030] [0.031] [0.032]
NE*D80 0.058 0.066 0.054 0.058
[0.112] [0.112] [0.035] [0.112]
NE*D80*Post91 0.084*  0.067  0.137***
[0.046] [0.048] [0.045]
D80*Post91 0.038 -0.002
[0.035] [0.041]
NE*D80*Tradel 0.141%**
[0.046]
NE*D80*Trade2 0.042
[0.058]
Post91 0.788*** (0.784*** (0.426***
[0.126] [0.128] [0.035]
Tradel 0.856***
[0.118]
Trade2 1.053***
[0.141]
Constant 6.259*** 6.258*** 7.210*** 6.258***
[0.148] [0.148] [0.020] [0.148]
Observations 172297 172297 95639 172297
0.51 0.51 0.04 0.51
2-digit Industry-
Year effects Yes Yes Yes Yes
Industry Effects  4-digit 4-digit 4-digit 4-digit
State Effects Yes Yes Yes Yes

Table 8: Impact of Trade Reforms. These regressions do ohtda Special industries. t repre-

sents significance at the 16% level.
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Baseline Baseline Pseudo-Panel Medium &
Robust Short run
1981 0.126*** 0.126*** 0.050*** 0.126***
[0.035] [0.035] [0.016] [0.035]
1982 0.096** 0.096** 0.050*** 0.096**
[0.042] [0.042] [0.015] [0.042]
1983 0.194*** 0.194*** (0.076*** 0.194***
[0.050] [0.050] [0.023] [0.050]
1984 0.442*** 0.443*** (.135*** 0.442%**
[0.093] [0.092] [0.024] [0.093]
1985 0.562*** 0.564*** (.233*** 0.562***
[0.098] [0.097] [0.034] [0.098]
1986 0.595*** (.597*** (.254*** 0.595%**
[0.113] [0.111] [0.031] [0.113]
1987 0.582*** (0.585*** (.250*** 0.582***
[0.106] [0.104] [0.029] [0.106]
1988 0.737*** 0.740*** (.315*** 0.737***
[0.132] [0.131] [0.031] [0.132]
1989 0.784*** 0.787*** (0.405*** 0.784***
[0.116] [0.114] [0.032] [0.116]
1990 0.710*** 0.712*** 0.455*** 0.710%***
[0.078] [0.077] [0.029] [0.078]
1991 0.068** 0.068** 0.029 0.068**
[0.032] [0.032] [0.026] [0.033]
1992 0.070** 0.054** -0.022 -0.068**
[0.031] [0.030] [0.020] [0.032]
1993 0.074** 0.074** -0.027 -0.190***
[0.030] [0.029] [0.017] [0.032]
1994 0.265*** 0.264*** 0.029 0.068**
[0.052] [0.052] [0.026] [0.034]

Table 9: Year Effects in Trade Regression
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Within 4-digit industry  Within 3-digit industry

Initial*Post91*D80 0.178** 0.511%**
[0.074] [0.121]
Initial*Post91 -0.084** -0.161**
[0.042] [0.063]
D80 0.477***
[0.156]
D80*Post91 -0.113 -0.411***
[0.071] [0.110]
Constant 6.567*** 6.546***
[0.202] [0.199]
Observations 75476 75476
R-squared 0.46 0.44
2-digit Industry Year effects Yes Yes
Industry Effects 4-digit 3-digit
State Effects Yes Yes
Year Effects Yes Yes

Table 10: Impact of Trade Reforms on Advanced Industrieses€hregressions do not include

Special industries.
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A Background on Industrial Licensing in India

A.1 The Procedures

After independence from the British in 1948, India adoptediged economy framework. The
main pillars of this framework were a major role of the puld&ctor in economic development
and control of private industry. These principles were fiediin the Industries (Development
and Regulation) Act of 1951 (referred to as IDRA from now otnder this act, the central
government was given the right to issue licenses to firmsritereng or for continuing production
in manufacturing and certain basic industries were reskfiorghe public sector. That is, no private
firm could produce in those industries.

The main aim of licensing was to direct investment of “presibcapital into the desired indus-
tries. Policy-makers at that time felt that private indystould not be trusted to invest in strategic
and/or important industries like machine tools, steel, @nchemicals etc and would probably
invest in quick-return industries like consumer goods. IQiee the licensing regime was used to
fulfill a variety of policy purposes like encouragement taadlrscale firms, control of large firms to
prevent concentration of economic power in a few hands apdaimote even growth in all regions
of the country.

A license was a document that permitted a firm to continuefq@gduction in an industry. It
was issued by the Ministry of Industry in New Delhi. Under tBRA, 1951 all factoriegdefined
as enterprizes that did not use power but employed more tB@nwbrkers or enterprizes that
used power and employed more than 50 work#ra) were already operating or wished to operate
in a specified list of industries were required by the govesnimo obtain a license. The point
of licensing was to direct investment into desirable dimt and hence the Act specified a list
of important industries in which licensing would exist. Bleandustries are referred to as “First
Schedule” industries.

All applications for license were debated upon by the Licap€ommittee consisting of of-
ficers from the administrative ministry (Ministry of Indug}, the Planning Commission and rep-
resentatives of other government departments and thetbDir€eneral of Technical Development

(DGTD). This was the nodal body for technical recommenatetiolt gave recommendations to
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the licensing committee on crucial aspects of the projettes€ recommendations included the
optimal size of the project, the technology to be used in tlogept, the amount of raw materials-

domestic and imported-required etc. The DGTD also grantedia allotments of raw materials

once the license was granted. The licensing committeergearas at the end a long chain of

clearances that a firm had to obtain.

If the project was approved by the Committee then the firm wastgd a “Letter of Intent”
valid for one year. If the firm was able to show sufficient pexg in the implementation of the
project then it was issued a license. If production commeéraéhin two years of the issue of the
license then the license was permanent. Otherwise theskoeas revoked.

Conversations with officials who were on the licensing cottewei during the 1980s revealed
that the most important concern for the licensing committéde debating a particular case was
the demand-supply situation of the gooflhe government maintained highly detailed records of
the exact production of the good that was already takingep{alt registered/licensed units were
required to submit detailed monthly production reports) aa had information on the supply of
the good. Information about capacity utilization of existiplants and demand projections from
the Planning Commission were used to compute the demanafttie equation. The applicant
was also required to give demand projections for the prodtidtwas felt that there was enough
existing capacity to satisfy demand then the applicatios regectedrrespective of the quality of
the proposed good and the nature and productivity of thenteldyythat was proposed to be used.
That is, the new project was not assessed on the merit ofiigeaicy, productivity or quality.

Another important facet was thgpe of the good There was a disdain for variety in policy-
makers of the time. Competition was thought to be wastefdl ldehru once remarked “Why
do we need nineteen brands of toothpaste?” as reportéakby20002’. This was especially
true for “luxury goods”-those which were deemed to be unssagy and could not be afforded
by the masses-like air conditioners, cosmetics etc. Amathportant consideration wamport
and foreign exchange requirement& large number of applications were rejected because they

required “too” much foreign exchange.

2'page 153.
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A.2 Scope of Licensing

The scope of a license was fairly broad especially from thee 1860s onwards. The conditions
that a license specified were many. It specified the amountitpiud that a firm could produce. It
was conditional on the proposed location of the projectnission would be required to change
location. The exact nature of the item to be produced wassgsoified and the firm needed to
take permission or another license to change its product muen the kind of technology and
inputs that the firm could use in production (though not dpetion the license) was determined
by the Licensing Committee and the DGTD. This was becausenibst crucial raw materials
(steel, cement, fuel etc) were controlled by the governnaglt the firm needed to get annual
allotments of these for production. Further a whole sepdieénse was required for any machine,
equipment , components or raw materials that needed to berieth Even for that, the DGTD
and the licensing committee made recommendations to th#aC&wods Licensing Committee
about the nature and quantity of imports to be permitted.

According toMarathe(198928, the initial purpose of licensing was not to take over decisi
making from the firm. It was basically meant to guide invesitnélowever, the precarious foreign
exchange position in the 1960s meant that imports and hdéacggn exchange needed to be
controlled stringently. In order to obtain a license to intpaw materials or components, it became
necessary for the firm to specify in much more detail the qtyeawd the exact nature of the good it
would produce (in an example fromarathe(1989, the firm would need to specify that it planned
to produce multi-spindle lathes instead of simply machowds). This was because import licenses
would be granted only for the exact components needed fugdatCapacity constraints also started
to be important in the licensing process because of the meegtrict imports. These details were
primarily administrative in nature and had no business agalldocument like a license but over
time, administrative convenience prevailed.

As the licensing mechanism became a tool for dealing witlbleras of administrative allo-
cation of foreign exchange, the interpretation of variolasises of the IDRA became more and
more strict and rigid. Even though the act itself took a lahMew of “substantial expansion”

of production (under this clause the firm needs to take paiomsto substantially expand pro-

28pages 85-86.
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duction), gradually capacity limits started being spedifom licenses and over time, maximum
capacity became equated with maximum production perméssibarathe(1989 attributes both
foreign exchange constraints as well as the control syseeuwtirig off of itself for the fact that by
the 1970s,

..... the judgement of the Government and Planners on qumsssiuch as the size, the nature
of the equipment, the process and sometimes even the attysital location of a unit often

prevailed over the judgment of the entrepreneur concefRad.

A.3 Implementation of the License Raj

An important point that arises given the strict nature of ¢baditions that a firm was obligated
to follow is whether the firm had any incentives to follow tbosonditions. Conversations with
government of India officials who had been members of thenitey committee in the 1970s and
1980s as well as officers of the DGTD reveal that surprisirthlgre were very little direct checks
on the factory to see whether the conditions were beingfatier not. That is, at first glance a
license was a toothless piece of paper and there was no mschamake the entrepreneur follow
its conditions. As a reminder, a license restricted entty an industry, the amount produced by
the firm, the product mix of the firm and sometimes, the locatibthe factory.

The main way in which licensing requirements were impleraéntere by an even more po-
tent force than physical inspections. This force was thetfzat all essential raw materials for
production- steel, cement, coal, fuel, furnace oil, rajwweagon movements, licenses to import
equipment and raw materials etc- were not freely availahléhie market Each and every firm
was allotted a certain amount of these inputs each year loastie output limits specified on their
license. Thus, it was very difficult for the entrepreneur toduce over the limit on his license
since basic raw materials were allotted to him based on temdied amount. Further licensing
officials also reveal that during the actual licensing pssdiere was almost no verification of the
details provided by the entrepreneur. If he stated that laistpvas located in district A then this
was taken as given. However once the license was granteti@edtrepreneur was petitioning the

DGTD to allot him his quota of raw materials for the year, eand every aspect of the project was

2\jarathe(1989, page 88
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thoroughly scrutinized to check whether conditions wetesBad. Further any direct assistance
from the government (in the form of inputs, credit etc) Iégabligated the firm to send detailed
monthly production reports to the DGTD. These reports wese scrutinized for discrepancies.

Even though production without inputs allotted by the goweent would be difficult, it was
not impossible since there was a black market for these snptihis raises the possibility of
entrepreneurs obtaining a license and then never goingtbdabke DGTD for allotment of inputs.
This way they could locate anywhere and produce whatevgriaated. Government officials
were unwilling to put a number on the percentage of licersdérs that were forced to come back
to the DGTD for inputs and other permissions required fodpation. But when pressed, they
revealed that 95% of license holders who wanted to commeramuption within two years of
issue had to come to the DGTD for some allotment or the othémauld have to pass a highly
rigorous investigation of their project.

Officers gave an example of their power over the licensedrolehen questioned about the
possibility that a lot of license-holders could have opeslainder the radar and flouted the license
conditions. Suppose an entrepreneur was issued a liceatsspécified that he was allowed to
produce 10,000 units of a good per year. He would need cemeéntilt the plant where production
would take place and he would need equipment. The allotnoéotsment and equipment that were
made by the government were based on 10,000 units. So tleyfaauld be so small that it could
not accommodate another machine even if the entrepreneuialla to obtain it from the black
market.

A different perspective on this issue is available from salvgovernment of India reports. It
was starting to become obvious in the 1960s itself that ttenBing regime was not able to fulfill
its primary objective-to direct investment in desired difens. Several committees and study
groups were established during the 1960s and 1970s thaegttiee impact and performance of
the licensing regimeHazari (1967), Dutt (1969, Ramakrishng1979 etc) also concluded that
there was little follow-up of licenses to ensure that thejguts were taking off. For example
the Dutt Committee Report concluded that the licensingesydtad failed to prevent growth of
capacity in less essential industries and could not be ¢x@é¢o ensure the creation of capacity in
the more essential ones.

The Study Group on Industrial Regulation and Proceduneder G.V. Ramakrishné&@makr-
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ishna(1979) in its report stated thatEinstalled capacity was in several cases more than targeted
capacity and in many more cases significantly lower than dingeted capacity3C. It also went
on to observe that

“....the penal provisions of the Act have also not been véggtefe in enabling the enforcement
of the conditions of industrial licenses. In many cases whetual production exceeds the licensed
capacity by several times, it has not been possible eftdgtio use these provisions to bring such
production in conformity with industrial licenses issued.

It must be noted however, that these reports were compaaipgoity created under the licens-
ing regime to targets specified in the five year plans. Thaeis;ess capacity” as compared to
what the planners expected was needed. This is no way medrh#hexisting firms had a free
hand in determining their production levels or that thers ¥rvae entry into any industry. That is,
even if the firm was producing more than the amount specifigth®ticense, it is by no means
clear that it was producing its optimal quantity given theastraints on obtaining inputs.

The constraints that the licensing regime imposed on preduwere severe. It was under
the pain of imprisonment that a firm could produce above theusrhspecified on its license.
A firm producing plastic buckets needed permission if it vednto produce plastic toys instead.
Availability of crucial raw materials was at the mercy of tB&TD and was done on the basis
of the capacity specified on the license. There is also analcdeidence of shortages of many
commodities. For example there was a ten year waiting lissémoters and yet the owner of
the largest scooter company was hauled up about why he wds@ng more than his licensed
capacity®2. One of India’s largest industrialists remarked in 1969 tha

“l cannot decide how much to borrow, what shares to issue, ait wtice, what wages or
bonus to pay and what dividend to give. | even need governpeemtission for the salary | pay to
a senior executive®,

The reports that were commissioned in the 1960s and the 18vV@al a crucial pointwhether
or not the licensing Raj was able to control capacity, it wasstcertainly able to control entry

into an industry In this respect licensing provided industrialists withraag deal of protection.

3%paragraph 1.20
3lparagraph 1.21
32Das(2000), page 175
33Das(2000), page 168
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Evidence of this started to emerge early in the licensingwegand theThe Monopolies Inquiry
Commission 196%as one the earliest committees established to look ingo ffinough the pur-
pose of the commission was to look at the practices of ceftaige industrial houses”, it gave
broad recommendation regarding concentration and mopguoeler in Indian industry. Based on
interviews with a wide spectrum of Indian industry as welbaslysis of detailed questionnaires
that were sent to firms, it stated that

“.....the requirement of law that new industries with calpiteer a specified amourEcould
not be started without a license is a formidable obstaclenmway of new entrepreneurs freely
entering the listg. 34,

Further,

“The system of controls on the shape of Industrial licensiogdver necessary from other
points of views, has restricted the freedom of entry intaigty and so helped to produce concen-
tration”3°,

The Committee also mentioned the issue of high costs of ptaduin Indian manufacturing
and averred th&tThe cost of production remains high due to the fact that tap$ihave not exerted
themselves sufficiently......secure in the belief thatérnatbsence of competition from abroad there
was little risk of losing their market dominancé®.

TheHazari Committee 1967-Hazari(1967)) also found evidence of industrialists pre-empting
licenses. That is, a firm would send multiple applicationsttie@ same product. This ensured that
it would be granted at least some of the planned capacityahitbm, keeping out rivals. In no
uncertain terms the committee remarked that

“The obligation on all units have fixed assets more than Rsal@islto take out a license for
new articles-applications which can be rejected out of handhe ground of sufficientcensed
(not necessarily actual) capacity keeps at bay existingdarndertakings which might have the
capacity to offer competitive products by feasible diviaration. Enterprize plus imaginative un-
derstanding of licensing formalities thus enables the [gahlarge industrialist] to foreclose the

market”3’

$4Dasguptd1965, page 7
35Dasgupt(1965, page 8
36Dasgupta1969, page 142
$"Hazari(1967), paragraph 13.5
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In conclusion, it seems that licensing was quite succegsfotoviding firms protection from
entry into the industry even if the stern conditions on céyamnd output were not always imple-
mented.Once a firm obtained a license, it held at best a monopolistitat worse, an oligopolistic
position in the industryEven the threat of potential entry was low since there wgyents of firms
pre-empting capacity. That is, once a firm was granted ade@ma particular item it would file
multiple applications under different names so that all“flanned production capacity” in that
item was under its control. This phenomenon has been memutiby some of the government
reports as well as anecdotal accounts. Government offigilats scrutinized these applications
report seeing as many as seven identical applications éosdme item on the same day. Even the
spelling mistakes in the applications were identical.

Thus, the licensing regime in India affected firm-level protvity and costs through its control
on both the firm'sability and incentiveso innovate, reduce costs, adopt new technology etc. The
direct controls on outputs and inputs determined ability e indirect control of entry determined
incentives. Even if the direct controls where not implereerftlly due to corruption etc, the effect
of the indirect controls on incentives was very large as@vidrom the fact that each and every
account of that time attributed the high costs, obsoletentelogy and low productivity of Indian

industry to the lack of competition, among other factors.

B Behavior of Non-licensed Firms

In this appendix we analyze our unit-level data in greatéaitleln particular we investigate the
behavior of non-licensed firms across de-licensed anddegmndustries. Our main conclusion
from this analysis is that there is little evidence of theimldahat firms may choose their size

(defined by assets in plant, machinery, land and buildinghiicipation of de-licensing.

B.1 Nature of Asset Limits

In order to show that firms were not choosing size endogendhspelicy during the 1980s, we
first demonstrate some statistics. The first and importaimt g® whetherthe limit on assets in

plant and machinery was bindirfigr a non-licensed firm. If the definition is not truly bindittgen
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the magnitude of the problem of endogeneity is bound to be TalleB.1 shows the utilization
rates of non-licensed firms in various percentiles belowthieshold.

We see that for the entire period, the top 1% of non-licensetsfivere using on average only
80% of the rupee amount that was allowed to them. This ratpsdoff sharply as the top 5% of
firms use only 42.3% and the top 25% of firms use only 7.3% ofttheshold.

That is, the threshold is binding only for the top 1% of firmsiethrepresent a very small
number of firms compared to the total number of non-licengetsfi Further they represent a very
small percentage of the total output of non-licensed firm4 885, the top 1% of firms accounted

for 6.5% of output).

Year Mean Assets in Plant, Machinery, Utilization Rates @ffissible Limit

Land & Buildings (Rs.) within Percentiles of Threshold
99" o5  9gh
1980 2.00E+06 74.70 36.00 18.70
1981 2.09E+06 78.70 38.30 19.40
1982 2.25E+06 79.30 41.30 21.90
1983 3.58E+06 77.00 37.80 20.80
1984 3.99E+06 78.80 41.40 24.40
1985 4.05E+06 79.20 42.20 24.00
1986 4.50E+06 82.20 45.80 27.20
1987 4.76E+06 84.40 48.60 28.00
1988 5.16E+06 86.80 51.80 31.60
1989 5.31E+06 86.40 52.80 32.40
1990 9.83E+06 72.70 34.30 18.60
1991 1.06E+07 76.00 36.90 20.30
1992 1.15E+07 78.00 39.40 22.30
1993 1.23E+07 80.70 42.30 24.10
1994 1.37E+07 81.30 45.60 27.80

Table B.1: Utilization Rates for Exempt firms

B.2 Distribution of Firms Around the Threshold

Another way in which we can check whether the asset limitevi@nding on non-licensed firms
is by number of firms that were on or directly below the asseitlilf the limit was binding and
firms were deliberately choosing to be under the threshoddskmould see a large mass of firms

on or just below the limit. In TableB.2 andB.3 we present the frequency distribution of firms in
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bands around the threshold. In TaBl&, each column shows the number of firms that were x%
below the specified asset limit and in TaBle3, the number of firms that were x% above the asset
limit.

Column 2 of TableB.2 shows that the number of firms that were 1% below the rupeshbté
was few in number in absolute terms as well as relative todta¢ humber of small firms. However
one could argue that this might be because of indivisibditynvestment in plant and machinery.
Thus we present the number of firms that were within 5, 10, 20emen 50% of the rupee thresh-
old. Even when we take firms that were spending more than 80&teothreshold amount (the
column marked 20%) we find that they accounted for only 2% efttitial number of small firms
during the 1980s. Thus there is not much evidence of bundrimgnd the threshold for licensing.

Comparing Table8.3 andB.2 we find that the frequency distribution of firms is very simila
above and below the threshold. Suppose in general firmsrgoefemain small and hence, under
the licensing radar. But once a firm crosses the thresholitritentive to invest a lot in plant and
machinery. That is, once it is categorized as licensed bgtwernment then it is in its interest to
increase its assets in plant and machinery as much as it wWintsmeans that we should find that
there aren’t too many licensed firms that are really closda¢othireshold. But we see that there
are as many firms in bands above the threshold as there awe helcther, licensed firms that are
1% above the cut-off constitute on average 0.9% of the tatadber of licensed firms (on average
over the entire period). The corresponding figure for noefised firms that are 1% below the
threshold is 0.04%. If it were true that firms were choosingetaain small then the figures should
be reversed. That is, the percentage of firms directly belt@athreshold should be much larger
than the number of firms directly above the threshold.

Another point to note is that the rate of growth of the numHbddirms that are 1% below the
threshold (Column 2 of TablB.2) is almost always higher than the rate of growth of the number
of firms that are 20, 50, 80% below the threshold (Column 6) el & the rate of growth of all

non-licensed firm¥. This again points to the fact that firms were not delibeyaselppressing

38We also analyzed the rates of growth of assets in each baow ke threshold and we find that the rate of growth
declines as the amount of assets that a firm holds declineat iFhfirms spending 80% of the threshold amount
had higher rates of growth compared to firms spending 50 or GD#te threshold amount. This means that larger

non-licensed firms were growing faster. This would not haserbtrue if firms were deliberately trying to keep assets
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their investment in plant and machinery in order to remaioWwehe threshold.

We also conducted similar experiments for the capitaldlahto implied by the threshold for
licensing in order to test whether exempt firms choose thagital-labor ratio in response to the
anticipation of deregulation? Analysis of data reveals this is not the case. When we compare
the behavior of Exempt firms across deregulated and regliladieistries, pre and post reforffis
we find that the distribution of capital-labor ratio is veiyngdar across the two sets of industries
(de-licensed and licensed) in both periods (pre and postes). That is, there is no systematic
tendency towards using the capital to labor ratio as a meamartls preparing for anticipated

deregulation.

Year Cumulative Distribution of Firms in Bands Below the it
1% 5% 10% 20% 50% 80% 90% Total

1980 3 36 63 249 636 2298 3549 18,530
1981 5 38 74 292 727 2375 3680 18,947
1982 8 34 74 304 848 2714 4145 19,815
1983 5 33 61 281 694 2518 3833 17,960
1984 8 35 76 339 774 2692 4072 17,213
1985 3 35 73 346 793 2787 4256 17,895
1986 7 37 91 378 918 3015 4616 17,371
1987 9 46 114 413 1021 3367 5147 18,439
1988 10 66 138 457 1190 3501 5470 18,425
1989 9 84 147 509 1240 3887 5876 18,875
1990 5 20 56 252 622 2565 4060 19,389
1991 7 34 68 271 717 2739 4370 19,512
1992 8 44 86 337 884 3149 5025 21,024
1993 12 57 99 389 995 3445 5467 21,787
1994 9 54 109 429 1132 4023 6149 22,252

Table B.2: Distribution of Firms Below the Threshold for krtsing

low.
39Figures and tables available from author upon request.
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Year Cumulative Distribution of Firms in Bands Above the ©fit
1% 5% 10% 20% 50% 80% 90% Total

1980 3 27 49 183 309 503 517 575

1981 3 20 46 218 350 569 590 619

1982 8 42 69 251 441 713 741 782

1983 3 31 76 225 366 522 542 581

1984 4 35 70 244 409 602 622 686

1985 10 39 88 264 452 685 711 785
8

1986 38 82 2890 495 787 814 887
1987 12 52 88 346 598 931 962 1,031
1988 11 52 93 350 589 965 1005 1,192
1989 13 50 98 348 632 1021 1066 1,346
1990 7 33 54 185 316 462 473 565
1991 6 39 82 243 374 550 565 674
1992 8 45 93 258 452 679 699 867
1993 8 54 102 279 490 764 794 1,026
1994 10 65 123 351 585 914 958 1,232

Table B.3: Distribution of Firms Above the Threshold for &rtsing

C Specification Test using Special Industries

In TableC.1we report the results of our falsification regression udiagroup of special industries
in which no firm had exemption from licensing. An assumptiéroor identification strategy is
that the coefficient on the interaction of exemption statg @e-licensing should be insignificant
for this group of industries. In Column 1, the coefficients &lom estimation of Equatio on
the group of industries were exemption from licensing watsavailable (the Schedule IV and V
industries). As we see the co-efficient on the interactiodesficensing with exemptions status is
not significant. That is, there is no exemption-based respom de-licensing in these industries.
This shows that our identification assumption holds.

However we might be worried that this is not a powerful testeithe number of observations
is small as compared to the full sample. Note that the magdaitan the interaction coefficient is
large in magnitude.

Another area of concern could be the schedule IV and Schadidelustries may not have
enough variation in productivity as compared to other itdes (where exemption from licensing
was allowed) and this might affect the power of our specificatest. However the coefficient of

variation in log output per worker is 17% for Schedule IV anthdustries as compared with 20%
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for other industries.
In Column 2 of TableC.1 we present another specification test. We estimate moditije-E
tion 2 for all industries (including schedule IV and V industries)Ve defineSpecia = 1 if

industry j was included in Schedule IV or V in yegrO otherwise and estimate

Yiits = Bo+aj + & + B1Dejt + BoNotExempt + BzDejt NotExempt (C.1)

+B4Special + BsDejt NotExemptS pecial + nXijis + &ijts

That is, we include the special industries (without exeomptrom licensing) into our main regres-
sion and allow them to have a different intercept and slop®agpared to the other industries. By
pooling all industries we increase the power of our test. fiflsething to notice is that coefficient
on the interaction of exemption status and de-licensingiig small in magnitude and insignificant
for the special industries. Further we find that we acceptiipothesis thas + 35 =0 i.e. we
accept the hypothesis that there is no variation in the padace of firms in de-licensed industries

around the threshold for licensing, for the set of industvidaere this threshold was not relevant.

Only Special Industries  All industries

NotExempt 0.637*** 0.613***
[0.094] [0.083]
De -0.001 -0.042*
[0.070] [0.025]
De*NotExempt 0.107 0.146**
[0.107] [0.065]
Special 0.072
[0.068]
Special*De*NotExempt -0.011
[0.079]
Constant 6.252*** 6.285%**
[0.150] [0.151]
Observations 172297 206640
R-squared 0.51 0.51
Industry FE Yes Yes
(4-digit)
State FE Yes Yes
Year FE Yes Yes
F-test on restriction
Bz+PBs=0 1.85

Table C.1: Falsification Test using Special Industries.c&peefers to Schedule IV and V indus-
tries that did not have size-based exemption from licensing
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D Specification Test using Various Thresholds for Exemption

In this appendix we check our specification using variousgholds for exemption. Our identi-
fication assumption implies that there should be variatiothe response of firms to de-licensing
around the actual threshold for licensing. For all otherdigptical thresholds, the interaction
coefficient between de-licensing and exemption statusldhmuinsignificant.

In order to conduct this specification test we use the folhgninethodology. The actual ex-
emption threshold is in nominal rupees and this nominalevabas changed twice over our time
period. Given the span of the data and possibility of inflatilwe can not use absolute deviations
from the actual threshold to generate our hypotheticaktiotls.

We generate our hypothetical thresholds in the following.wor each year and conditional
on actual exemption status, we sort firms according to thssiets in plant, machinery, land and
building. Then we take the rupee amount below which theré.@% of the firms in that year and
assume those firms are Exempt from licensing requiremehtst i, we take the 10percentile as
our first threshold. This means that 10% of actually Exemptdiare treated as Exempt and 90%
of actually exempt firms are treated as Not Exempt. Simildhy next threshold is defined as the
rupee amount of the #dpercentile and hence 20% of actually Exempt firms are tresdkempt
and the other 80% are shifted into the Not Exempt categorys Bt the 9 percentile, we treat
90% of actually Exempt firms as exempt and 10% of actually gtdimms as Not Exempt.

Similarly we sort the firms above the actual threshold in ga&r according to their assets and
take the various percentiles as our cut-off points. Thudithecut-off above the actual threshold
shifts 10% of the actually Not Exempt firms as Exempt, the sdat-off shifts 20% of actually
Not Exempt firms into the Exempt category etc.

Thus we continually shift firms from the Not Exempt categarpithe Exempt category as we
approach the actual threshold and then go beyond it.

We defineNE(x)y = 0 if firm i is in the X" percentile in year t, 1 else and estimate the equa-

tion below for different values of x

Yijts = Bo+aj + & + B1Dejt + BoNE(X)it + BaDejt NE(X)it + N Xijts + Eijts (D.1)

Note that in this specification test we only include the ye#80-91. This is because size-
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based exemption from licensing was completely removedhdutie 1991 reforms. That is, all
firms in licensed industries were licensed and all firms ididensed industries were de-licensed.
This means that this robustness test is valid only for theagen which exemption from licensing
is an issue for firms.

In Table D.1 we present the coefficients, standard errors, t-statiatickz-statistics for the
interaction termDejNE(x)it. If our identification strategy is correct then the intei@actterms
should be insignificant far from the actual threshold andukhbecome more significant as we
approach the threshold from either side. As can be seentdraation coefficient is not significant
at either extremes and rises in significance as we approadhtéshold. Further as can be seen
in FigureD.1 (given below) where we plot the coefficient estimates and tenfidence interval
on distance from the actual threshold, the confidence iateifthe coefficients is very large at the
extremes and narrows as we approach the actual threshd@tlisTthe coefficients are much more
precise near the actual threshold than away from it.

Coefficient on Interaction and Confidence Intervals

\ / \\.,___l__ -— ~

T T T
0 50 100 150 200
% of firms treated as affected

Coeff — -—— Lower bound
— -=— — Upper Bound

Figure D.1: Coefficient on Interaction and Confidence Iraésv
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% of actually Exempt firms Coefficient on Standard

z-statisti-statistic

treated as Not Exempt Interaction Error

90 0.13987 0.08183 1.709286 1.71
80 0.0328603 0.056206 0.584645 0.58
70 -0.0035671 0.040994 -0.08702 -0.09
60 -0.01859 0.036891 -0.50392 -0.5
50 -0.0031225 0.035701 -0.08746 -0.09
40 0.0197247 0.036726 0.537079 0.54
30 0.0452736 0.033586 1.347974 1.35
20 0.0713353 0.031008 2.300567 2.3
10 0.1040062 0.043816 2.373698 2.37
Actual threshold 0.1489872 0.08268 1.801976 1.8
110 0.1189155 0.079071 1.503915 1.5
120 0.1238649 0.077874 1.590587 1.59
130 0.1161601 0.078147 1.486438 1.49
140 0.0997598 0.077873 1.281056 1.28
150 0.113357 0.077358 1.465358 1.47
160 0.1195946 0.081337 1.470359 1.47
170 0.1067452 0.083844 1.273135 1.27
180 0.0878918 0.092328 0.951953 0.95
190 0.0876862 0.108197 0.81043 0.81

Table D.1: Coefficient on Interaction for Various Thresisold
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