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We assess absolute magnitudes, relative importance, and intertemporal differences in firm, industry, and business group
effects in explaining the variance of Indian manufacturing firms’ profitability over the 26-year period between 1980–

1981 and 2005–2006. We stratify the data by institutional phases to place emphasis on the role of changing institutional
factors in an emerging economy: first as a regime of command and control transits to partial liberalization (between 1985
and 1991) and then to an open competitive market economy (after 1991); thereafter, financial reforms occur, followed
by legal reforms. We find that liberalization significantly affects and alters the relative importance of firm, industry, and
group effects. Firm effects are always important, whether in a command and control regime, with benefits accruing from
protectionism and political rent seeking, or in liberalized periods where firm-specific capabilities and dynamic efficiencies
are valued. Industry effects are significant in the command and control regime, when mandatory sector placement benefits
firms in industries with superior profits, and in the liberalized period, when the choice of the industry segment in which
to operate is open to firms. Thereafter, industry effects dissipate. Business group effects matter in explaining profitability
variances. Group effects’ magnitudes, however, do not change significantly over time.
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1. Introduction
The strategic management and industrial organization
economics literatures have focused on firm performance
as a key outcome (examples of the former include
Wiggins and Ruefli 2002, Hawawini et al. 2003, Bou and
Satorra 2007; Slade 2004 exemplifies the latter). Writ-
ing in both disciplines has evaluated firm average prof-
itability levels. In one view, industry effects matter more
in explaining average profitability differences between
firms; firms are lucky to have entered a profitable indus-
try by chance or politics. Having entered, they take
advantage of opportunities for exploiting market power.
Market structure-related factors influence firms’ prof-
itability levels. Higher concentration, driven by industry-
specific factors (Sutton 1991), facilitates market power
exercise by large firms, thereby generating superior prof-
itability (Slade 2004).

Alternatively, firm effects are posited to matter the
most in explaining profitability differences. Firms have
idiosyncratic skills, generating endogenous efficien-
cies that enable them to become profitable. This per-
spective on industrial organization and performance
(Mancke 1974) suggests that the positive relationship
between size, market structure, and average profitabil-
ity arises because larger firms are more efficient as a
result of endogenous factors. This increases industry

concentration and enables firms to earn higher prof-
its. Mueller (1977), reporting significant firm-level prof-
itability persistence over time, was among the first to
highlight the empirical validity of the endogenous firm
effect.

A literature has since evolved that gauges the relative
importance of firm versus industry effects in explaining
firm performance. Starting with Schmalensee (1985),
this literature focuses on the decomposition of profitabil-
ity variance so as to understand the magnitude of various
effects. Schmalensee (1985) seeks to determine whether
firm or industry effects play a larger role in describ-
ing the variance in profitability between firms; he finds
that industry effects are more significant in explaining
profitability variances. In this line of research, Rumelt
(1991) points to firm effects, encapsulating a variety of
endogenous competencies, as being larger in explain-
ing profitability variances, a conclusion Scott and Pascoe
(1986) also arrive at and a finding supported by other
scholars’ views (see Lippman and Rumelt 1982, Praha-
lad and Hamel 1990, Nelson 1991, Wernerfelt 1984).

The analysis of variance in firms’ profitability as a
research area has numerous contributions in the manage-
ment literature (see Powell 1996, Brush and Bromiley
1997, Mauri and Michaels 1998, McGahan and Porter
2002, Misangyi et al. 2006, Short et al. 2006). The
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literature has generated debate about which effects
are primary because there have been large differences
between studies on the size of firm effects and on meth-
ods questions. Several contributions have established
either industry or firm effects as being more signifi-
cant in explaining profitability variations across firms.
Yet both firm and industry effects are important (Chang
and Singh 2000). The resource and competence bases of
industries differ, whereas structural environment differ-
ences give rise to firm effects (McGahan 2004).

Recent analyses of average profitability-level differ-
ences exist for emerging markets (see Glen et al. 2001,
Chacar and Vissa 2005, Chen and Lin 2006, Diaz
Hermelo and Vassolo 2010). In the profitability variance
decomposition-based literature, recent extensions have
incorporated corporate (Chang and Singh 2000), business
group (Chang and Hong 2002), host country (Makino
et al. 2004), and home country (McGahan and Victer
2010, Diaz Hermelo and Vassolo 2012) effects. The con-
text for much of the work based on profitability variance
decomposition has been Western economies. McGahan
and Porter (2002, p. 849) state that “[t]he most direct
opportunities for further research reside in exploring new
data. Reliable and comparable data on the accounting
profits of firms in other parts of the world yield insight
on questions about the relationships between the national
economic environment and industrial performance.”

Across economies, institutional factors vary. Institu-
tions are generative forces defining the context. The role
of political factors is important across national domains
(de Figueiredo 2002). Along with economic environment
heterogeneity, political environment heterogeneity exists
(Murtha and Lenway 1994). The state directly influ-
ences firms’ behavior (Henisz and Zelner 2005, Spencer
et al. 2005). Nonmarket objectives support business
strategies (Hillman and Hitt 1999), and the role of polit-
ical factors is enhanced in emerging markets (Mudambi
et al. 2002, Mudambi and Navarra 2003, Henisz et al.
2005, Majumdar 2012). Profitability variance analyses
have been extended to South Korea (Chang and Hong
2002) and Taiwan (Lieu and Chi 2006). Recent analy-
ses of Latin American countries (Brito and Vasconcelos
2006; Diaz Hermelo and Vassolo 2010, 2012) take dif-
ferent institutional environment issues into account.

For emerging economies, a business group contin-
gency arises. Business groups are confederations of
legally independent firms. Although they play a role in
Western economies (Whitley 1992), they are an espe-
cially important feature in emerging economies (Leff
1978, Goto 1982). Groups’ roles allow affiliated firms to
overcome obstacles caused by missing markets and inad-
equate institutions characterizing emerging economies
(Leff 1978). For India, conflicting findings of posi-
tive (Khanna and Rivkin 2001) and negative outcomes

(Chacar and Vissa 2005) to group affiliation exist, war-
ranting group inclusion as an attribute explaining prof-
itability variance. In similar literature, there is one other
study of business group effects (Chang and Hong 2002).

We report the results of a study examining the prof-
itability variance of Indian firms. Using an extensive
data set on Indian firms, we evaluate the importance of
firm effects versus industry effects versus group effects
in explaining profitability variances for a substantial
panel of manufacturing firms over the 1980s, 1990s, and
2000s. Our study adds to a corpus of recent articles on
Indian firms (see Feinberg and Majumdar 2001, Chittoor
et al. 2009, Kumaraswamy et al. 2012) and contributes
to the literature by evaluating variances in firms’ prof-
itability, given changing institutional conditions.

Four recent studies (Makino et al. 2004, Brito
and Vasconcelos 2006, McGahan and Victer 2010,
Diaz Hermelo and Vassolo 2012) evaluate profitability
variances across countries and differing institutional con-
texts. In these analyses, data are stratified to parse differ-
ent factors to explain the findings. Data stratification is
a key characteristic, permitting nuanced interpretation of
factors giving rise to effects. In evaluating Indian firms’
profitability based on stratification, our analysis is in the
same spirit. We stratify our data temporally, according
to the changing institutional conditions.

Our article contributes to the evaluation of the impor-
tance of firm effects versus industry effects versus
group effects in India against the backdrop of economic
reforms in the late 1980s, the 1990s, and the 2000s.
We evaluate the extent to which firm effects are sig-
nificant, in an absolute sense and in relation to other
effects; whether industry effects are important; the extent
to which group effects are important; and whether the
magnitudes of firm, industry, and group effects have
changed over the periods of institutional transition.

Our analysis covers an important 26-year period from
1980–1981 to 2005–2006, when far-reaching changes
occurred in India’s economy. The period is stratified into
five phases. Each phase is distinct in terms of political
economy: (i) a five-year phase of command and control
(from 1980–1981 to 1984–1985), (ii) a six-year phase
of transition (from 1985–1986 to 1990–1991), (iii) a
five-year phase of liberalization (from 1991–1992 to
1995–1996), (iv) a five-year phase when financial sector
reforms were put in place (from 1996–1997 to 2000–
2001), and (v) a five-year phase when key legal reforms
were conceptualized and implemented (from 2001–2002
to 2005–2006). Our hypotheses are based on the institu-
tional conditions prevalent.

In the literature involving the decomposition of
business-unit profitability variance, when apportioning
variances to firm, industry, corporate, group, or other
effects, conclusions are based on the estimated effects
size. Analyses are descriptive (Schmalensee 1985). Only
one other study (Chang and Hong 2002) to our knowledge
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undertakes statistical inference. The statistical signifi-
cance of the magnitude of the different effects—whether
each effect is pronounced, whether any of the effects vary
over time, and whether one component is significantly
larger than another—is generally untested. We test for the
statistical significance of the estimated effects and also
statistically test for the effects’ differences over time.

The rest of this paper is organized as follows. Sec-
tion 2 contains a synopsis of the ideas presented pre-
viously in research. Section 3 discusses why shifts in
Indian policy impact firms’ underlying behavior and how
these shifts relate to the different effects that explain
profitability variance; several short hypotheses are devel-
oped. Section 4 contains our analyses, and §5 presents
our results. We present a discussion in §6 and conclude
in §7.

2. Literature
Starting with Schmalensee (1985) and Rumelt (1991),
researchers have tried to explain variances in firms’ prof-
itability in the United States. In one school of thought,
interindustry differences are the main sources of perfor-
mance variance (Schmalensee 1989), and firm-specific
characteristics are regarded as less important. Industry-
specific factors encapsulate features such as the industry
concentration level; industry consolidation versus frag-
mentation; minimum capital requirements, an important
entry barrier in some industries; or product differenti-
ation, also an entry barrier. Firm-specific characteris-
tics encapsulate firm resources, capital, technology and
human resources, marketing, service, management, and
production skills.

In the other school of thought, the orientation of a
firm’s behavior toward making choices and firm char-
acteristics such as resources, capabilities, and strategies
determine performance (Nelson 1991). Even in weak
profit-potential industries, star firms consistently outper-
form others. In high-profit industries, failures occur as
a result of firms’ mistakes. Two decades of research
have led to the consensus that industry factors explain
a small proportion of profitability variances. A larger
proportion of profitability variances is attributable to
firm characteristics.1 Theoretical developments postulate
that the firms’ underlying competencies that predicate
higher profits also lead to changes in industry condi-
tions. Differences in the resource and competence bases
of industries arise, influencing profits; structural environ-
ment differences and country-specific factors give rise to
firm effects (McGahan 2004).

Institutions define the atmosphere for activity conduct
for several generations. They vary across contexts and
time (de Figueiredo 2002). These variations are pro-
nounced in emerging markets (Mudambi et al. 2002).
The political economy environment is altered if the state
plays a direct role in influencing firms’ behavior (Henisz

and Zelner 2005). Institutions influence human behav-
ior (Barley and Tolbert 1997) by their logics, shaping
behavior via effects on individuals’ cognition (Friedland
and Alford 1991). Institutions influence firms’ responses
to pressures (Oliver 1991), and institutional changes sig-
nificantly influence how firms handle economic situa-
tions (Thornton and Ocasio 1999). Institutional changes
alter property rights (North and Thomas 1973), and
firms’ performance variations occur because of behav-
ioral influences of different regimes (Fukuyama 2011).

Institutions shape competitors’ incentives (North
1991). Governments control key economic sectors, per-
mitting the exercise of material power over the lives
of people (Earle 1997). Institutional barriers influence
investments in capital, technology, and the organization
of production (Parente and Prescott 2002). In addition,
government agencies use institutional review boards to
oversee the day-to-day activities of firms or provide
facilitating processes (Evans 1995). In an environment
with strong specifications of detailed business conduct
rules, including decisions about the explicit industry seg-
ment in which firms should participate (Marathe 1989,
Das 2002), firm behavior is oriented toward political
rent seeking (Bhagwati and Desai 1970) and politician
management (Fisman 2001, Das 2002). Resources are
directed toward political versus commercial activities
(Hillman and Hitt 1999). Firm effects identified in such
a regime can substantially relate to rent-seeking tasks
(Schuler et al. 2002).

An institutional context hindering efficiency in inputs
and outputs markets could generate increasing returns
to political behavior. Industry effects may be immaterial
in such a milieu. Hence, profitability variance explana-
tions in an economy such as India could tempered by
the degree to which firms have operated in a controlled
environment with strong barriers to entry and detailed
government control of business. If conditions change,
then profitability variances could be affected by both
newly emergent market forces and a command and con-
trol regime legacy (Jalan 2005).

Although we are concerned with firm versus indus-
try effects, we also address issues related to business
groups because these are consequential in emerging
markets (Khanna and Rivkin 2001). Business groups
form in such markets because of imperfect institutions
(Leff 1978). They appropriate scarce resources for group
firms, permit diversification via the use of group com-
pany funds, and create upstream and downstream verti-
cally related activities. Business groups are important in
controlled regimes (Chang and Hong 2002, Majumdar
and Sen 2007). According to Granovetter (2005), groups
do not emerge to solve problems, but rather because of
special skills and abilities of entrepreneurs, families, and
alliances to mobilize resources. Group membership can
be consequential. We account for business groups in our
analyses of profitability variances.
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3. Hypotheses
To understand how India’s policy changes during our
period of study affected firms’ underlying behavior and
how such shifts relate to the different effects that explain
profitability variance, we now examine the characteris-
tics of each phase.

3.1. Phases

Phase 1: Command and Control (1980–1981 to 1984–
1985). In India, the institutional framework until the
mid-1980s was one of detailed administrative day-to-day
direction of all aspects of firms’ operations and strategy
(Marathe 1989). Controls over firms’ operations of activ-
ities such as pricing and acquisition of raw materials,
distribution of the final product, and allocation of foreign
exchange within projects were pervasive, as were con-
trols over strategic issues such as whether firms could
enter certain industries (Bhagwati 1993).

Government policy during a control regime dictates
presence and competition in a given industry (Murtha
and Lenway 1994), creating important entry barriers
(Spencer et al. 2005). We expect industry effects to
be stronger, not weaker, in such controlled periods.
By managing entry, firms can enter and secure a position
in the industry rent chain. The government can man-
date that totally inexperienced firms enter a particular
sector. Available above-average industry rents may be
enjoyed by many firms by virtue of mere industry pres-
ence. Economic control means that a marketing orienta-
tion and efficient supply infrastructures are not required
of firms (Patel 2002), and inappropriately scaled firms
are allowed to operate (Little et al. 1987).

With price, quantity, and technology controls in place,
the impact of efficiency in influencing firm performance
disappears. Closed markets and supply policies influ-
ence firms to engage in rent seeking (Bhagwati 1993).
The competencies firms develop are in political and gov-
ernment activities management (Haksar 1993). A focus
on such activities by firms is consistent with the find-
ings of the literature (de Figueiredo 2002). Managing
the political economy is more important than managing
market or industrial processes (Hillman and Hitt 1999),
ensuring that returns to relationship management, which
firm effects capture, are larger than those for positioning,
which industry effects encapsulate.

Between 1980–1981 and 1984–1985, control policies
were dominant institutional features of the Indian econ-
omy. Rent seeking, an important phenomenon in Indian
business history (Roy 2006), has been for firms an all-
important and all-consuming activity to preempt licensed
capacity by manipulating the approval process and by
acquiring resources in short supply so as to undertake
business activities (Das 2002). Managing the political
economy is an important activity managers have to under-
take in a controlled regime. Top managers focus on deal-
ing with the senior personnel of various government

departments and agencies rather than on managing a busi-
ness (Haksar 1993). Industry-related factors, although
consequential, would relate to placement in an appropri-
ate sector by institutional authorities based on the rent-
seeking abilities of firms with political abilities to be well
positioned. We therefore hypothesize the following.

Hypothesis 1A (H1A). Firm effects are a significant
explanatory factor of profitability variance in the pre-
liberalization period of 1980–1981 to 1984–1985.

Hypothesis 1B (H1B). Industry effects are a signif-
icant explanatory factor of profitability variance in the
pre-liberalization period of 1980–1981 to 1984–1985.

Business groups are an important feature of a con-
trolled economy landscape (Leff 1978). Much of the
institutional management activities of Indian firms have
been conducted out of business group offices. In line
with Granovetter’s (2005) findings, these business group
offices have undertaken numerous activities to mobilize
resources and smooth the path of group companies in
getting operational mandates from the bureaucratic agen-
cies (Das 2002). Companies wanting to succeed in a
control era have devoted substantial resources and their
best people to institutional management tasks. These
tasks have been undertaken via business group office
establishments, including full-fledged teams given solely
to institutional liaison work and manned by the senior-
most staff of the business group or even senior and
trusted family members (Das 2002).

In the profitability variance explanation study similar
to ours (Chang and Hong 2002), large business group
effects are found not to be material for South Korean
firms, probably because group effects pick up resid-
ual endogenous effects not picked up by firm effects.
In an absolute sense, such group effects can be material.
They may not, however, dominate other effects, includ-
ing exogenous effects, as an explanatory factor for prof-
itability variances. We expect the following.

Hypothesis 1C (H1C). Group effects are a signifi-
cant explanatory factor of profitability variance in the
pre-liberalization period of 1980–1981 to 1984–1985.

Phase 2: Transition (1985–1986 to 1990–1991).
Indian liberalization policy after 1985 involved creat-
ing industrial capabilities, granting limited permissions
to purchase foreign technologies, allowing the estab-
lishment of plants at economic scale, and encourag-
ing the establishment of sunrise industries (Government
of India 1985, paragraph 7.42). These policies could
trigger behavioral changes (Barley and Tolbert 1997)
and encourage strategic adaptation (Kumaraswamy et al.
2012) such that both firm and industry effects could
be important profitability variance explanatory factors.
Capacity restrictions were to be relaxed, permitting firms
to enjoy scale economy benefits. The ability of firms to
shape industry structure, via appropriate investment and
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market development activities, was to be enhanced by
institutional changes.

Transitions from a controlled environment to a lib-
eralized environment require credible commitments by
governments (Henisz and Zelner 2005) so that firms can
alter their strategies. Adaptation to a new environment
requires some certainty (Kumaraswamy et al. 2012). The
initial implication of institutional transition for firms is
that past practices of managing the bureaucracy are less
critical than skills needed in making appropriate indus-
try entry choices; managing operations, production, and
marketing processes; and facing competitors’ pressures.
In other words, proper strategic management can take
place.

In India, this institutional transition phase quickly
turned to one of confusion. Firms faced both a con-
trolled regime and one where they were exhorted to alter
behavior so as to make Indian industry modern. This
process created a premium and additional requirements
for firm-specific skills in managing greater political and
economic complexities (Sengupta 1992). Attempts at
liberalization floundered (Tomlinson 1993). The uncer-
tain institutional climate could negate the benefits of
an industry presence so that industry effects might not
materially explain profitability variances.

Constraints on firms’ freedom to enter interesting mar-
ket segments remained. The domestic market remained
protected. Entry continued to be restricted by the licens-
ing system. Imports and capital issues controls remained.
These benefited entrepreneurs successful at managing
the political environment through business group offices.
Credible commitments to be made by government,
required for a successful transition, did not come forth
(Lal 1999). Indian markets were not made contestable
(Das 2002). We hypothesize the following.

Hypothesis 2A (H2A). Firm effects are a significant
explanatory factor of profitability variance in the transi-
tion period of 1985–1986 to 1990–1991.

Hypothesis 2B (H2B). The magnitude of firm effects
in the transition period of 1985–1986 to 1990–1991 is
larger than the magnitude of firm effects in the pre-
liberalization period of 1980–1981 to 1984–1985.

Hypothesis 2C (H2C). Industry effects are a signif-
icant explanatory factor of profitability variance in the
pre-liberalization period of 1980–1981 to 1984–1985, but
not in the transition period of 1985–1986 to 1990–1991.

Hypothesis 2D (H2D). The magnitude of industry
effects in the transition period of 1985–1986 to 1990–
1991 is smaller than the magnitude of industry effects
in the pre-liberalization period of 1980–1981 to 1984–
1985.

Hypothesis 2E (H2E). Group effects significantly ex-
plain profitability variances in the transition period of
1985–1986 to 1990–1991, but there is no difference in

the group effects’ magnitude in the transition period of
1985–1986 to 1990–1991 and the group effects’ mag-
nitude in the pre-liberalization period of 1980–1981 to
1984–1985.

Phases 3–5: Liberalization, Financial Reforms, and
Legal Reforms from 1990–1991 to 2005–2006. The next
15 years—that of Phases 3, 4, and 5—resulted in a
liberalized free market economy. Radical reforms were
initiated in 1991. The initial industrial reforms were
put through between 1991–1992 and 1995–1996. This
is called the liberalization phase. In the next phase,
between 1996–1997 and 2000–2001, financial sector
reforms, including tariffs, were initiated (Lal 1999). This
is called the financial reforms phase. Tariff and trade
reforms are a positive motivating factor for firms (Baggs
and Brander 2006). Between 1996 and 1998, there was
a certain amount of political uncertainty, and India had
three prime ministers in those years. Such uncertain-
ties may have impacted positive outcomes from earlier
liberalization (Guha 2007). After 2001–2002, and until
2005–2006, in the fifth phase, several vital legal and
sector-specific reforms were implemented in property
rights, foreign exchange rules (Majumdar 2008), compe-
tition policy, and industry regulations. This is called the
legal reforms phase. These reforms provided investment
incentives (Panagariya 2008).

The reforms have been an institutional discontinuity
(Majumdar 2012). Placing limits to entrepreneurs’ aspi-
rations had important consequences. Unless a desire to
increase material wealth was felt, businessmen would
not engage in activities yielding advantages with avail-
able opportunities because the psychological barri-
ers placed by institutions were so great (Nair 1962).
The reforms have made markets contestable (Bhagwati
1993), altered the psychological climate (Das 2002), and
motivated strategic adaptation and capability building by
firms (Kumaraswamy et al. 2012); a component of eco-
nomic freedom is enterprise freedom, the right to start
and support one’s own business initiatives, which per-
mits exploiting organizational idiosyncratic capabilities
(Majumdar 2012).

The enhancement of market contestability increases
customer choosiness (Fernandes 2006). A contestable
market permits firms’ initiatives to flourish rather than be
guided by a bureaucracy (Patel 2005). These processes
alter industry structure (Sutton 1991). The choice of an
industry segment to participate is an important dynamic
capability (Teece et al. 1997); an appropriate industry
segment choice can enhance industry effects in explain-
ing profitability variance in a liberalized environment.
In an industry relieved of artificial constraints, leading
to conduct of operations in relevant ways, liberaliza-
tion reestablishes a natural industry-specific economic
rhythm (Reid 1987). Specific industry-level forces, cre-
ated by firms’ cumulative actions (McGahan 2004),
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assert themselves, and their impact is felt on firms’
performance. Thus, industry effects are consequential in
profitability variance explanations.

Indian economy characteristics after the 1991 liber-
alization have included self-confidence recovery and an
entrepreneurship surge, which influenced investments by
firms in capability building to be efficient (Majumdar
2012) and in identifying industry niches yielding supe-
rior profits (Teece et al. 1997). Under such conditions,
success logic is dominated by economic forces and
not regulation. Both firm and industry effects matter in
explaining profitability variances after liberalization. It is
likely that the size of both effects would be larger than
during a control regime because positive motivations are
at play.

In such a milieu, group effects may wax and wane.
The role of government agencies as arbiters of all firms’
activities might disappear. The necessity of a group
structure for conducting activities (Khanna and Palepu
2005) might decay. As the burden of strategic choice
falls on firms, the role of government could be reduced,
making group presence for political activity irrelevant.
With strategic choices allowed, the laying at firms’ doors
of the cause–effect relationship in transactions could
engender business model rationality. This can promote
active engagement with the outside economic world
rather than engagement with the world of government
ministries and agencies, thus requiring a business group
structure (Majumdar and Sen 2007).

Economic freedom influences the exercise of human
agency (Sen 1999). Robust business models, based on
the capability to choose industries for participation, gen-
erate organizational success. This can imply that, sim-
ilar to Korean chaebols (Amsden 1989) and Japanese
keiretsus (Fruin 1994), in a liberalized era business
groups can act as resource allocators (Lamont 1997) over
many businesses and engender interbusiness skills lever-
age and capabilities transfer. After transition, business
group effects can reemerge as an explanation for prof-
itability variances. We expect the following.

Hypothesis 3A (H3A). Firm effects are a signifi-
cant explanatory factor of profitability variance in three
phases—liberalization between 1991–1992 and 1995–
1996, financial reforms between 1996–1997 and
2000–2001, and legal reforms between 2001–2002 and
2005–2006, respectively.

Hypothesis 3B (H3B). The magnitude of firm effects
in three phases—liberalization between 1991–1992
and 1995–1996, financial reforms between 1996–1997
and 2000–2001, and legal reforms between 2001–2002
and 2005–2006—is larger than firm effects’ magnitudes
in the pre-liberalization period of 1980–1981 to 1984–
1985 and in the transition period of 1985–1986 to
1990–1991.

Hypothesis 3C (H3C). Industry effects are a sig-
nificant explanatory factor of profitability variance
in the following three phases: liberalization between
1991–1992 and 1995–1996, financial reforms bet-
ween 1996–1997 and 2000–2001, and legal reforms
between 2001–2002 and 2005–2006.

Hypothesis 3D (H3D). The magnitude of indus-
try effects in the following three phases—liberali-
zation between 1991–1992 and 1995–1996, financial
reforms between 1996–1997 and 2000–2001, and legal
reforms between 2001–2002 and 2005–2006—is larger
than industry effects’ magnitudes in the pre-liberalization
period of 1980–1981 to 1984–1985 and in the transition
period of 1985–1986 to 1990–1991.

Hypothesis 3E (H3E). Group effects are a signifi-
cant explanatory factor of profitability variance in the
post-liberalization periods of 1991–1992 to 1995–1996,
1996–1997 to 2000–2001, and 2001–2002 to 2005–2006
for Indian firms.

Hypothesis 3F (H3F). Group effects decline in mag-
nitude between the transition phase of 1985–1986 to
1990–1991 and the liberalization phase of 1991–1992
to 1995–1996 but then increase in magnitude between
the liberalization phase of 1991–1992 to 1995–1996 and
the financial and legal reforms phases of 1996–1997 to
2000–2001 and 2001–2002 to 2005–2006, respectively.

4. Analyses
4.1. Data
To evaluate the above hypotheses, we use data from
the Reserve Bank of India (RBI) database on financial
accounts of nongovernment public limited companies.
The analysis spans 26 years from 1980–1981 to 2005–
2006. The RBI database on Indian companies has been
maintained by the RBI since 1950–1951 and is based on
companies’ financial statements. The data relate to pub-
lic limited companies, defined by the Indian Companies
Act of 1956. Some are stock exchange listed. The corpo-
rate sector accounts for most of industrial value addition
in India (Mazumdar and Sarkar 2008). The companies
represent 85% of the paid-up capital of 86 three-digit
industries (Feinberg and Majumdar 2001).2 The data are
presented in a common format across companies and
time (Augustine 2009).

Previous studies distinguish between business, corpo-
rate parent, and industry effects. We additionally eval-
uate time effects. The RBI database includes a small
number of diversified firms. Profits and other financial
characteristics for the different business units of these
firms are not separately reported in financial statements
for recording in the database. Data on business group
affiliation are collected from a separate database pro-
duced by the Centre for Monitoring Indian Economy
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(CMIE). The CMIE database has coverage for the later
years under study but does not include data for earlier
years. We identify firms belonging to 61 major business
groups, including the 50 leading business groups listed
in Khanna and Palepu (2005), and 384 group firms are
classified by their respective business groups, covering
8% of the firms in the sample and 12% of firm-year
observations. Since our sample firms do not change busi-
ness group affiliation, we nest firm effects within busi-
ness group effects over the periods.

Privately held limited companies’ data are not
released. State-owned enterprises are excluded from
analyses. We analyze the manufacturing sector. The
effect of the business cycle and factors such as credit
availability, impact of fiscal policy, and fluctuations in
interest and exchange rates is consistent across manu-
facturing firms. These are captured by time effects. Our
total firm-year observations are 37,642, including (1)
6,462 observations for Phase 1, (2) 9,034 observations
for Phase 2, (3) 7,076 observations for Phase 3, (4) 7,119
observations for Phase 4, and (5) 7,951 observations for
Phase 5. These data are classified into 28 manufacturing
industries. The percentage of each industry’s contribu-
tion to the sample for the periods is available from the
authors upon request. For example, the cotton textiles
industry accounted for 15.94% of the sample in the com-
mand and control phase but 6.21% of the sample in the
legal reforms phase.

4.2. Variables
Following the literature, we use return on assets (ROA)
as the profitability measure. We also use the operating
profit margin, the ratio of profits before depreciation,
interest, and tax to net sales (EBIDTA), as an alterna-
tive profit measure. The implications of EBIDTA are
similar to that of ROA. We report the ROA results.
The cross-sectional profitability distribution in various
industries shows substantial variance across industries
in 1980–1981, 1990–1991, 2005–2006, and intervening
years. The time series of average profitability is station-
ary across the industries, validating the use of linear
models.

In our data there is information on 11 industries that
have more than 1,000 firm-year observations in total.
The changing composition of the number of observa-
tions over the five phases shows the decline of some
industries in India and the relative rise of others in terms
of economic importance. Some of these 11 industries
are foods, oils, and fats, accounting in total for 1,697
observations and for 245, 396, 335, 359, and 362 obser-
vations over the five phases, respectively; cotton textiles,
accounting in total for 3,946 observations and for 1,030,
1,066, 717, 639, and 494 observations over the five
phases, respectively; and pharmaceuticals, accounting in
total for 2,007 observations and for 290, 416, 357, 363,
and 581 observations over the five phases, respectively.

The foods, oils, and fats industry has been stable, given
that it is a necessity goods industry, whereas the cotton
textiles industry has declined substantially, and the phar-
maceuticals industry has gained importance. Full details
are in Table 1. Table 1 displays the average profitability
per industry in each phase. To use the pharmaceuticals
industry example, average profitability has been 4.47%,
4.98%, 7.36%, 7.64%, and 8.79% over the five phases,
respectively. Our Indian industry coverage is extensive.

The change in average profitability over time domi-
nates the change in standard deviation of profitability in
most industries. The cross-sectional distribution of prof-
itability is negatively skewed for most industries and has
high kurtosis. Therefore, the Gaussian assumption, rele-
vant in estimating variance components, may be strong.
We validate our random effects estimates against fixed
effects models that are robust to non-Gaussian probabil-
ity distributions.

4.3. Estimation
We evaluate our hypotheses using variance decom-
position analysis and nested data models. Hierarchi-
cal modeling is appropriate for organizational research
(Klein et al. 1994, Griffin 1997, Hofmann et al. 2000).
We assess the performance of firms nested within
groups. For firms belonging to a group, the firm effects
are modeled hierarchically as being nested within the
corresponding group effects. Firms not belonging to
a group are nested within the category for non-group
firms. We test our hypotheses using variance decompo-
sition based on the following hierarchical linear model
of profitability r of company c in group g and industry i
at time t:

rgcit =�+�g +�cg +�i + �t + �gcit1 (1)

where � is the overall mean, and �’s, �’s, �’s, �’s,
and �’s are the group effects, firm effects nested within
groups, industry effects, time effects, and random errors,
respectively.

To infer the importance of the different effects, a ran-
dom effects assumption of independence between the
different effects and between the error and the effects
is made. Assuming unconditional independence may be
unreasonable. Independence can be conditional on the
inclusion of adequate interaction effects, as in the com-
ponents of variance (COV) or nested analysis of variance
(ANOVA) approaches, or adequate regressors or fixed
effects, as in the regression approach (Gelman 2005).

We test the validity of the random effects assump-
tion using the Hausman (1978) test, comparing random
effects estimates for each of the above effects with corre-
sponding fixed effects estimates. The null hypothesis—
that the random effects assumption is valid for each
of the four effects—is not rejected at the 5% signifi-
cance level. Consequently, we use the Gaussian random
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effects model with Gaussian errors for statistical infer-
ence. We estimate a hierarchical mixed effects model,
where regressors or fixed effects in the base model can
be conveniently combined with random effects decom-
position for the composite error (Searle et al. 1992).
Estimation is based on specialized software (Hofmann
et al. 2000, Rabe-Hesketh and Skrondal 2008).

The variance of rgcit , denoted by �2
r , is represented as

�2
r = �2

� +�2
� �� +�2

� +�2
� +�2

� 0 (2)

This linear split of �2
r into components corresponding

to different sources of variation enables us to assess the
importance of the various effects in explaining overall
variability in rgcit . The restricted maximum likelihood
(REML) approach (Rao 1997, Chang and Hong 2002) is
used for our analyses. Efficient iterative algorithms pro-
vide REML estimates (Hartley and Rao 1967, Gilmour
et al. 1995). The method is robust to sampling fluctua-
tions and violations of assumptions (for moderate sam-
ple sizes), and it allows the following kinds of infer-
ence: First, we estimate the contribution of each factor
to the overall variation in profitability, variance compo-
nents, both in absolute terms (�2

�1�
2
�1�

2
�1�

2
� , and �2

� )
and in relative terms (e.g., �2

�/�
2
r or �2

�/4�
2
r − �2

� 55.
Second, we evaluate the significance of the magnitude
of each variance component by testing hypotheses of
the form H02 �

2
k = 0 against the alternative H12 �

2
k >

0 for k = �1 4� � �51�, or �. Third, we test for transi-
tion over the period studied by testing hypotheses such
as H02 �

2
�1 t = �2

�1 t−1 against the alternative H02 �
2
�1 t >

�2
�1 t−1. These tests enable validation of the hypotheses.

Fourth, we assess the relative importance of different
effects by testing hypotheses such as H02 �

2
� = �2

� versus
H12 �

2
� > �2

� (see Brush and Bromiley 1997, McGahan
and Porter 2002).3

A concern is the nonindependence of firm, industry,
and group effects (Misangyi et al. 2006). This is impor-
tant when general linear approaches such as COV or
ANOVA are used, because these have limitations (Searle
et al. 1992). The REML approach negates the problems
associated with general linear approaches. The method
allows for the robust estimation of the variance com-
ponents while permitting hypothesis testing on compo-
nents’ magnitudes.4

5. Results
5.1. Basic Findings
The REML estimates of the magnitudes of the dif-
ferent effects and their standard errors for the entire
period (1980–1981 to 2005–2006) and for each of the
five phases—(a) command and control (1980–1981 to
1984–1985), (b) transition (1985–1986 to 1990-1991),
(c) liberalization (1991–1992 to 1995–1996), (d) finan-
cial reforms (1996–1997 to 2000–2001), and (e) legal

reforms (2001–2002 to 2005–2006)—are presented in
Table 2(a). The magnitudes of the firm effects are the
largest, in common with other studies, as an explanation
for profitability variances in Indian industry. This is true
whether the results for the entire period or for each of
the separate periods are assessed. For the overall data,
the magnitude of industry effects is not large. When sep-
arate data for the five phases are evaluated, the industry
effects magnitudes are larger than those noted for the full
data set. The variance of group effects is small overall
as well as for the five separate phases’ results. The year
effects’ magnitudes are similar to those of the industry
effects for the full data set as well as for the five separate
phases.5 In Table 2(b), we report the variance compo-
nent estimates for the five regimes as percentages of the
explained variance 4�̂2

r − �̂2
� 5.

5.2. Firm and Industry Effects
Table 2(b) shows that of the explained profitability vari-
ance, firm effects account for most of the explanation.
The estimates, however, reveal an altering balance
between firm and industry effects as the Indian economy
moved from a regime of regulation before 1984–1985
via a transition phase between 1985–1986 and 1990–
1991 to a free market system between 1991–1992 and
2005–2006. The role of industry effects in explaining

Table 2(a) Estimated Magnitude of the Different Effects
Explaining Profit Variance

REML estimates (std. errors)

Firm Industry Group Year Residual
effects effects effects effects variance

Overall period 880342 10995 20244 40072 1110568
420625 400825 410325 410185 400885

Phase 1 750395 70628 20593 60543 660327
430535 430515 410645 440675 410385

Phase 2 900022 20929 10906 10200 690760
430535 410675 410485 400795 410195

Phase 3 730588 40235 00890 00824 570970
430165 420045 400915 400625 410185

Phase 4 1120305 30396 20589 10929 960522
440735 410345 410815 410425 420025

Phase 5 1110394 30038 20104 30187 1400946
440995 410385 420275 420335 420775

Table 2(b) Share of Total Variance Explained

Share as a % of overall explained variance

Firm Industry Group Year Overall explained
effects effects effects effects variance

Overall period 9104 201 203 402 4604
Phase 1 8108 803 208 701 5801
Phase 2 9307 300 200 102 5709
Phase 3 9205 503 101 100 5708
Phase 4 9304 208 202 106 5505
Phase 5 9300 205 108 207 4509
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profitability variances in a command and control regime,
at more than 8.0%, has been partially driven by spe-
cial regulations for selected industries. With transition,
these special regulations have been eroded, and the share
of industry effects becomes 3.0%. The share of indus-
try effects increases to more than 5% in the liberaliza-
tion period. In a competitive marketplace—which insti-
tutional changes have brought about in India—the choice
of industry has an impact in explaining profitability vari-
ances. As markets become contestable, industry effects
play a larger role in explaining profitability variations.
Firm effects and possession of endogenous capabilities
remain important. This result is consistent with others in
the literature. Correct industry choice by firms (McGahan
2004) is equally important for sustainable profitability.

5.3. Group Effects
Group effects are small in magnitude. Prior research on
business groups (Khanna and Rivkin 2001, Majumdar
and Sen 2007) has established positive business group
impacts, but these studies have been based on regression-
based models evaluating profitability levels and not on
an evaluation of profitability variances. The other group
effects analysis using variance decomposition of prof-
itability (Chang and Hong 2002) finds group effects to
be large for smaller South Korean business groups. Con-
versely, for the top 30 business groups, popularly called
the chaebols and considered important participants in the
South Korean economy (Amsden 1989), business group
membership provides limited explanation for profitabil-
ity variances.

A methods issue may explain not finding large group
effects magnitudes. Not all firms in India belong to
groups. In fact, a relatively small number of firms in
an economy are group firms, though these firms account
for a large proportion of assets and revenues. We have
two categories of firms: group and non-group firms; we
nest firms in either of these categories. In our hier-
archical modeling, all observations will have a firm
and an industry identifier, but only a few observations
will have a group identifier. Thus, in a second-order
variance decomposition exercise, these relatively fewer
group effects will have been swamped by the numerous
firms that do not belong to any industry group.

We carry out additional procedures evaluating robust-
ness of group effects. Specifically, we conduct analy-
ses based on a selection model where our sample is
restricted only to group firms, together with a sample
selection correction based on the propensity of each firm
to belong to a business group. We first estimate a pro-
bit model for a firm’s affiliation to any business group,
using as covariates firm specificity and industry affil-
iation variables. Next, we conduct the components of
variance mixed effects analysis focusing on group firms
only. We include the inverse Mills ratio from a probit
analysis as an additional covariate to account for the

Table 3 Share of Variance Explained by Each Component for
Group Firms Only

Share as a % of explained variance
Overall

Firm Industry Group Year explained
Phase effects effects effects effects variance (%)

Overall period 6304 909 1803 804 2602
Phase 1 7109 000 1208 1503 4307
Phase 2 8808 500 601 002 5602
Phase 3 8707 309 504 300 4006
Phase 4 7101 802 1806 109 3108
Phase 5 9002 005 601 302 5602

selective sampling of group firms (Heckman and Todd
2009). This approach allows our analyses to obviate the
crowding-out effect of non-group firms and places focus
on the variation in group effects between different busi-
ness groups, retaining the effect of non-group firms in
the coefficient on the inverse Mills ratio. Our main find-
ings of significance in firm, industry, and group effects;
inter se differences; and intertemporal changes in the
effects are all confirmed. The variance of business group
effects is found to be important, relative to the effect of
non-group firms. For details, see Table 3.

Our findings are consistent with a portion of the
Chang and Hong (2002) findings. A part of the group
effects can be subsumed within firm and industry effects.
In India’s command and control regime, business group
offices will have managed government relationships and
the licensing process for particular industry sectors
and engaged in resource acquisition tasks with govern-
ment agencies (Das 2002, Haksar 1993). An acquired
industrial license will have been at the group level, but
implementation would occur in a specific industry, and
requisite operating resources would lie in a specific firm.
If the license acquired by the group office has been for a
profitable industry, and the business managed well, these
impacts will be picked up by firm and industry effects
as explanations for profitability variances.

Chang and Hong (2002) find that group effects dissi-
pate with time. Given what we know of India’s business
groups’ behavior, we expect them to redefine themselves
and start acting like corporate conglomerate offices in
undertaking resource allocation tasks and leveraging cor-
porate capabilities across group businesses, as occurs in
Japan (Fruin 1994) and South Korea (Amsden 1989).
Thus, group effects may be reasserted. As the Indian
economy has entered a free market regime, the govern-
ment relationship work carried out by business groups
is irrelevant. Both established entities and new busi-
nesses individually undertake the tasks of sensing the
environment, acquiring resources, and choosing appro-
priate sectors to enter. Although profitability variances
are explained by firm and industry effects, enhanced
group effects can imply that group offices change to
accommodate intragroup resource allocation and corpo-
rate capabilities leverage roles.
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5.4. Evaluating Magnitude of Different Effects
Past analyses of firm and industry effects compare the
magnitudes of different elements explaining profitability
variance. We test the significance of the estimated mag-
nitudes of the effects. This reveals whether a process of
random sampling, with zero variance, of the respective
effects has contributed to estimate values. Testing for the
significance of variance components is statistically chal-
lenging because the null hypothesis (that a component is
zero) places the true value of the parameter on the bound-
ary of the parameter space (Stram and Lee 1994). Hence,
the lack of inference procedures is a literature lacuna.

In the REML method (Rao 1997), standard error esti-
mates for the variance components are easily computed.6

We test the hypothesis H02 �2
k = 0 versus the alter-

native H12 �2
k > 0 for k = �1 4� � �51�, or �, which

is asymptotically equivalent to the Lagrange multiplier
test (Breusch and Pagan 1980). The test is robust to
departures from normality compared with the tradi-
tional Lagrange multiplier test (Koenkar 1981). This
test exhibits local asymptotic efficiency, and its asymp-
totic distribution can be adjusted for the null hypothe-
sis lying on the boundary of the parameter space. We
test the statistical significance of the size of the differ-
ent effects explaining profitability variance. Test details
are in the appendix. The results—that the magnitudes
of firm effects (�� ��), industry effects (�2

� ), and group
effects (�2

�) are zero versus the alternative hypothesis of
positive effects—are presented in Table 4.

Hypotheses 1A, 2A, and 3A evaluate whether the
firm effects’ magnitudes are greater than zero in the
command and control, transition, liberalization, financial
reforms, and legal reforms periods. The “Firm effects”
column in Table 4 shows that we reject the null hypothe-
ses (�2

� �� = 0) and accept the alternative that firm effects
are positive and significant. The significant firm effects
in the five periods suggest that managerial capabilities

Table 4 Summary Results of the Statistical Significance of Size Tests

Firm effects Industry effects Group effects
(H02 �

2
� �� = 0 (H02 �

2
� = 0 (H02 �

2
� = 0

Phase vs. H12 �
2
� �� > 0) vs. H12 �

2
� > 0) vs. H12 �

2
� > 0)

Overall period Reject H0 Reject H0 Reject H0

4000005 4000005 4000005
Phase 1 Reject H0 Reject H0 Reject H0

4000005 4000005 4000035
Phase 2 Reject H0 Reject H0 Reject H0

4000005 4000105 4000195
Phase 3 Reject H0 Reject H0 Reject H0

4000005 4000005 4000985
Phase 4 Reject H0 Reject H0 Reject H0

4000005 4000005 4000095
Phase 5 Reject H0 Reject H0 Reject H0

4000005 4000005 4000995

Note. Figures in parentheses are p-values.

matter at all times in India: under a controlled regime,
when rent seeking has been rewarded, under transition,
and under all liberalization phases when productive and
market-oriented performance is to be rewarded.

Hypotheses 1B, 2C, and 3C state expectations for the
magnitude of industry effects, in which we posit industry
effects to be positive in the command and control, liber-
alization, financial reforms, and legal reforms regimes,
but not in the transition regime. The “Industry effects”
column in Table 4 shows that we reject the null hypoth-
esis (�2

� = 0) for the command and control, liberaliza-
tion, financial reforms, and legal reforms regimes. Per
Hypothesis 2C, we do not expect to reject it for the tran-
sition regime. We do so, however, at a 5% level of sig-
nificance. At a lower level of significance, we would not
reject the hypothesis. These results support our expecta-
tions that industry effects are also of material magnitude
in explaining profitability variances at different points in
time.

Hypotheses 1C, 2E, and 3E relate to the magnitude
of group effects. We expect these to be nonzero and
positive for all of the five phases or regimes. We reject
the null hypothesis (�2

� = 0), as shown in the “Group
effects” column in Table 4. These results imply that
group effects are consistently significant in magnitude
in explaining profitability variances. Hypotheses 1C and
2E are supported at a 5% level of significance, but
Hypothesis 3E is supported at the 10% level. In the
liberalization and legal reforms phases, if we set a sig-
nificance acceptance limit of 5%, we reject the null
hypothesis. We do accept the null hypothesis at the 10%
level. These tests show that the group effects are material
in explaining profitability variances.

5.5. Evaluating Intertemporal Differences in
Magnitude of Various Effects

Given India’s economic transition, it is useful to assess
whether firm, industry, and group effects have changed
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significantly over time periods. This involves testing the
temporal stability of firm, industry, and group effects
(e.g., H02 �

2
�1 t1

= �2
�1 t2

versus H12 �
2
�1 t1

>�2
�1 t2

).
Table 5 reports tests of the intertemporal differences

in the magnitude of the different effects. Hypotheses 2B
and 3B state that the magnitude of firm effects will rise
steadily over the first three periods (�2

� ��1 t > �2
� ��1 t−15.

From Hypothesis 2D, we do not expect to find an increase
in the magnitude of industry effects between the com-
mand and control and transition regimes. In Hypothe-
sis 3D, we expect the magnitude of industry effects in
the liberalization, financial reforms, and legal reforms
regimes to be larger than those in the previous two
regimes. In Hypothesis 2E, we expect group effects not
to differ between the command and control and transi-
tion phases; in Hypothesis 3F, we expect group effects to
wane and wax between the initial phase of liberalization
and the subsequent phases of financial and legal reforms.

To test Hypothesis 2B, we note that the firm effects
magnitude in the transition period is significantly larger
than that in the command and control period, and we
reject the null hypothesis (�2

� ��1 t = �2
� ��1 t−15; see row A

under the “Firm effects” column in Table 5. In test-
ing Hypothesis 3B, we note that, unexpectedly, the firm
effects magnitude in the liberalized period is signifi-
cantly smaller than that in the transition period, reject-
ing the null hypothesis but in the opposite direction;
see row B. As we continue testing for Hypothesis 3B,

Table 5 Summary Results of the Intertemporal Changes in Magnitude Tests

Firm effects Industry effects Group effects
(H02 �

2
� ��1 t = � 2

� ��1 t−1 (H02 �
2
�1 t = � 2

�1 t−1 (H02 �
2
�1 t = � 2

�1 t−1

vs. H12 �
2
� ��1 t >� 2

� ��1 t−1) vs. H12 �
2
�1 t >� 2

�1 t−1) vs. H12 �
2
�1 t >� 2

�1 t−1)

A: Phase 1 to Phase 2 Reject H0 Reject H0 Do not reject H0

(0.002) (0.096)a (0.621)
B: Phase 2 to Phase 3 Reject H0 Do not reject H0 Do not reject H0

(0.000)a (0.311) (0.724)
C: Phase 3 to Phase 4 Reject H0 Do not reject H0 Do not reject H0

(0.000) (0.638) (0.193)
D: Phase 4 to Phase 5 Do not reject H0 Do not reject H0 Do not reject H0

(0.553) (0.573) (0.564)
E: Phase 1 to Phase 3 Do not reject H0 Do not reject H0 Do not reject H0

(0.649) (0.812) (0.814)
F: Phase 1 to Phase 4 Reject H0 Reject H0 Do not reject H0

(0.000) (0.091)a (0.501)
G: Phase 1 to Phase 5 Reject H0 Reject H0 Do not reject H0

(0.000) (0.077)a (0.566)
H: Phase 2 to Phase 4 Reject H0 Do not reject H0 Do not reject H0

(0.000) (0.416) (0.385)
I: Phase 2 to Phase 5 Reject H0 Do not reject H0 Do not reject H0

(0.000) (0.480) (0.470)
J: Phase 3 to Phase 5 Reject H0 Do not reject H0 Do not reject H0

(0.000) (0.692) (0.281)

Note. Figures in parentheses are p-values.
aNull hypothesis of no change in effect is not rejected against an alternative of increased effects

from one regime to the next but is rejected against the alternative hypothesis of a decrease in the
effect.

we find a rise in the magnitude between the liberaliza-
tion and financial reforms periods (see row C). In the
financial reforms to legal reforms period, there is no
material change in magnitude; see row D. In further test-
ing Hypothesis 3B, we note the firm effects magnitude
in the liberalized period is not significantly smaller than
that in the command and control period; thus the null
hypothesis is accepted; see row E. From rows F to J, we
note that for the last two phases, financial reforms and
legal reforms, firm effects’ magnitudes are significantly
larger than all other previous phases, and we reject the
null. The results indicate significant waxing and wan-
ing in the magnitudes of firm effects in explaining prof-
itability variances. They rise, fall, and rise again in their
impact in providing supporting explanations for firms’
profitability variances. The process of adaptation implicit
in the waxing and waning pattern reflects the impact of
the removal of constraints on commercial activity with
the advent of a free market economy.

The industry effects magnitude in the transition period
is significantly smaller than that in the command and con-
trol period, and we reject the null (�2

�1 t = �2
�1 t−15; see

row A under the “Industry effects” column in Table 5.
We had hypothesized no effect, but the steep rise in the
firm effect in the same period has been counterbalanced
by the significant industry effect decline. The magni-
tude of the industry effects in the liberalized period is
significantly larger than that in the transition period, and
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we reject the null; see row B. The results indicate an
increase in the magnitude of the industry effects after lib-
eralization. Industry choice matters in a changed institu-
tional climate, highlighting that liberalization leads to the
emergence of a competitive market structure where mar-
ket concentration, entry barriers, and other industry-level
effects can affect firms’ profitability variances. More-
over, we find no rise in the industry effects’ magnitude
between the liberalization and financial reforms periods
(see row C). In the financial reforms to legal reforms
period, there is no material change in magnitude (see
row D). The industry effects magnitude in the liberal-
ized period is not significantly smaller than that in the
command and control period, and we accept the null; see
row E. From rows F and G, we note that for the last
two phases (that of financial reforms and legal reforms),
industry effects magnitudes are significantly smaller than
in the command and control phase, and we reject the
null hypothesis at a 10% level of significance. From rows
H–J, we note no material differences in industry effects
for the periods covered in these cells. The results indicate
a significant drop in the magnitudes of industry effects
in explaining profitability variances, then a later recovery
that is not enough to get back to the magnitude of the
effect in the earlier command and control phase.

Hypotheses 2E and 3F relate to intertemporal differ-
ences in group effects, in which we have suggested a
waning and waxing effect. Rows A–J under the “Group
effects” column in Table 5 display the various test
results. There are no significant differences in the mag-
nitude of the group effects between one period and
the next. Although the waning and waxing effects are
notable for the size of the magnitudes, these effects are
not statistically significant.

5.6. Evaluating Inter Se Differences in Magnitude
of Different Effects

We test whether the firm, industry, and group effects
are equal in magnitude. The alternatives are that the
magnitude of firm effects is larger than that of industry

Table 6 Summary Results of Inter Se Size Difference Tests

Firm vs. industry effects Firm vs. group effects Industry vs. group effects
Phase (H02 �

2
� �� = � 2

� vs. H12 �
2
� �� >� 2

� ) (H02 �
2
� �� = � 2

� vs. H12 �
2
� �� >� 2

� ) (H02 �
2
� = � 2

� vs. H12 �
2
� >� 2

� )

Overall period Reject H0 Reject H0 Do not reject H0

(0.000) (0.000) (0.565)
Phase 1 Reject H0 Reject H0 Reject H0

(0.000) (0.000) (0.086)
Phase 2 Reject H0 Reject H0 Do not reject H0

(0.000) (0.000) (0.328)
Phase 3 Reject H0 Reject H0 Reject H0

(0.000) (0.000) (0.084)
Phase 4 Reject H0 Reject H0 Do not reject H0

(0.000) (0.000) (0.369)
Phase 5 Reject H0 Reject H0 Do not reject H0

(0.000) (0.000) (0.378)

effects, the magnitude of firm effects is larger than that
of group effects, and the magnitude of industry effects
is larger than that of group effects in explaining prof-
itability variances. Tests are conducted separately for
the five phases. We test hypotheses about the equality
of the firm and industry effects against the alternatives:
H02 �

2
� �� = �2

� versus H12 �
2
� �� > �2

�. The results are
shown in Table 6.

We evaluate whether the firm effects’ magnitudes are
greater than industry effects in the overall period as
well as the five separate phases. The “Firm vs. indus-
try effects” column in Table 6 shows that we reject the
null hypothesis (�2

� �� = �2
�5 and accept the alternative

that firm effects’ magnitudes are larger than industry
effects in all periods. We test whether firm effects are
larger than group effects and whether industry effects are
larger than group effects. The null hypothesis that firm
effects equal group effects (�2

� �� = �2
�5 is rejected for

all periods. Firm effects are always more significant than
group effects. The null hypothesis—that industry effects’
magnitudes are larger than group effects (�2

� = �2
�5—

is not rejected overall but is rejected for the command
and control regime at a 10% significance level. The null
hypothesis is not rejected in the transition period but
is rejected for the liberalization phase at a 10% signifi-
cance level. For the financial and legal reforms phases,
the null hypothesis is not rejected.

Summing up, firm effects are always larger than
industry and group effects, a result consistent with the
literature. Industry effects are more significant in the
command and control phase, when institutional place-
ment in specific industry sectors might have mattered,
and in the liberalization phase of early free market econ-
omy dynamics, when firms would have maneuvered for
initial favorable industry positions.

6. Discussion
6.1. Contributions
Our research makes several contributions. In the anal-
ysis of firms’ profitability variances, we account for



Majumdar and Bhattacharjee: Institutional Change and Manufacturing Sector Profitability Variances in India
522 Organization Science 25(2), pp. 509–528, © 2014 INFORMS

intertemporal institutional factors. We account for how
institutional changes may impact the various explana-
tory effects of firms’ profitability variances. In transition
economies, the role of government policies influences
the strength of various effects. We analyze this possi-
bility by separating out data for Indian firms into five
periods, each capturing a different institutional phase in
Indian industrial history. We find evidence from India
that liberalization significantly affects the relative impor-
tance of firm, industry, and group effects in explaining
firms’ profitability variances. Firm effects are always
important, whether in a command and control regime
with benefits accruing from protectionism and political
rent seeking or in fully liberalized periods where firm-
specific capabilities and dynamic efficiencies are valued
above others.

Intertemporally, we find firm effects rise, fall, and
rise again as institutional forces change conditions and
enhance market contestability. As markets become dom-
inant in resource allocation relative to government, the
role of managerial competencies, an implicit factor
encapsulated by firm effects, becomes more important
in explaining profitability variances. Firm idiosyncratic
factors are vital in managing complex market economies
(Teece et al. 1997) compared with managing the politi-
cal economy, not that they are or have been unimportant
in a controlled regime.

With respect to industry effects in India, these matter
when we analyze profitability variances in a command
and control regime. During this period, mandatory sec-
tor placement by government licensing authorities places
some firms in industries with superior profits. These
profits are enjoyed by firms, resulting in industry effects’
magnitudes being a significant explanation for profitabil-
ity variances. The impact of industry effects is reduced
in significance in the transition period, perhaps because
the firm effects become more important in managing a
confused institutional situation. These industry effects
reappear significantly in a liberalized regime, when a
complete policy shift makes entry fully free. In such a
regime, the choice of which industry segment in which
to operate is open to firms and carries a premium in
explaining firms’ profitability variances. As transition
gives way to financial and trade policy reforms, fol-
lowed by legal and sector-specific regulatory reforms,
the industry effects dissipate. This dissipation indicates
that firms in India, having chosen an appropriate indus-
try segment to enter, have started leveraging endoge-
nous capabilities, as denoted by significant firm effects,
to enjoy sustainable performance. Also, latter-period
microeconomic incentives influence firms deeply.

There is a mutually reinforcing interplay between firm
and industry effects. Both firm and industry factors can
be important as explanations for profitability variances
(Chang and Singh 2000). Because the resource and com-
petence bases of industries differ, these differences may

generate large-magnitude firm effects. Because structural
environment differences arise, these differences give rise
to firm effects as firms employ endogenous capabilities
to position themselves within industry structures differ-
ing from one another (McGahan 2004). In a contestable
market (which India experienced after 1991), mutually
reinforcing interplays between firm and industry effects
are intensified.

We find business groups also matter in explaining
profitability variances. Although we do not note sig-
nificant intertemporal magnitude differences, the group
effects are significant in each phase. In India, business
group formation has occurred because of close political
ties formed by business leaders and politicians. The busi-
ness group phenomenon in India reflects such groups’
emergence in a command and control era, not for han-
dling economic problems but for mobilizing resources
via the abilities of entrepreneurs to exploit family ties
and alliances (Granovetter 2005). We observe a positive
magnitude for group effects during the command and
control regime; these effects ought to be trivial in a lib-
eralized regime. One reason is that during the command
and control regime, groups engage in resource appro-
priation, rent seeking, politician management, and non-
market activities. After liberalization and reforms, such
activities are curtailed.

We observe positive group effects even after liberal-
ization. This might occur because the nature of Indian
business groups may have changed. In a free mar-
ket economy, business group offices have taken on the
tasks of intrabusiness resource allocation and the lever-
age of corporate capabilities, which are tasks taken on
by the corporate central offices of conglomerates in
Western economies and in the headquarters of South
Korean chaebols and Japanese keiretsus. These specu-
lations about the changing role business groups play in
India and their influence on firms’ profitability variances
can be evaluated in subsequent research.

A notable feature of our study is analyses based on
stratified data. Such stratifications highlight the ways in
which firms have behaved over the different phases of
institutional change. The institutional changes may not
have affected all firms similarly. Recent research strat-
ifies the data to understand the factors giving rise to
the different effects in non-Western environments. Strat-
ification has been based on variables such as indus-
try type (Brito and Vasconcelos 2006), performance
(Diaz Hermelo and Vassolo 2012), country identity and
stage of development (Makino et al. 2004), and multi-
nationality (McGahan and Victer 2010). We stratify the
data by institutional phases, and robustness tests support
our findings across the various phases of institutional
change.

6.2. Other Issues
To retain focus on a discussion of firm, industry, and
group effects, we avoided going into detail about time
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effects. Nevertheless, they do matter. The year effect
explains more, then less, and then more of the prof-
itability variance over time. Time effects encapsulate the
properties of the generic business environment affecting
all firms. They capture several elements related to busi-
ness cycles, macroeconomic factors, and political events
affecting the whole economy, but they are not firm or
industry specific. Major institutional changes, such as
the one that India has experienced, increase environment
volatility and generate shocks.

With greater economic volatility, firms may not be
able to handle the exigencies; hence, time effects can
explain a greater amount of the profitability variance as
institutional changes unfold. Such a finding helps sup-
port a proposition that dynamic capabilities are firms’
abilities to deal with rapidly changing environments
(Teece et al. 1997). Economic conditions have been
cyclical for India, with increased volatility impacting
the decisions and performance of firms. Indian firms’
endogenous capability pools may have been augmented,
but the capabilities that have been so engendered have
not always been leveraged, as reflected by the waning
and waxing of time effects.

Other than Schmalensee’s work (1985), to our knowl-
edge, the industrial organization economics field has
not analyzed profitability variances. Conversely, man-
agement scholarship has taken the profitability variance
approach to undertake analyses. Profitability variance
decomposition permits assessment of how much each
effect matters (Schmalensee 1985) versus undertaking
analysis in levels and evaluating significance of the
structural coefficients. The literature has asked whether
firm effects, industry effects, or other effects are impor-
tant. We explain why the estimated firm, industry, or
group effects have arisen; assess the magnitude of these
effects; and conduct statistical inference tests. In con-
ducting statistical assessment of magnitudes over unique
time periods, we augment the procedural dimensions of
contemporary analysis.

6.3. Literature Comparison
The recent literature focuses on stratification to assess
what factors give rise to variances. We compare the
quantum and nature of variances for some studies and
ours. In Table 7, we provide a chart in which we review
six studies. We consider firm, industry, group, and year
effects, but not foreign capital effects. A consideration
of foreign capital effects on firms’ profitability patterns
is an important topic in its own right and is left for
future coverage. In their analyses, Chang and Hong
(2002), Makino et al. (2004), and Brito and Vasconcelos
(2006) evaluate country, foreign capital, and business
group effects but do not consider firm effects. Lieu and
Chi (2006) evaluate business unit, corporate, industry,
industry-year, and year effects. Makino et al. (2004) con-
sider foreign capital and country effects in their analysis;

McGahan and Victer (2010) consider country, country-
industry, and country-year effects as profitability vari-
ance explanatory factors; and Diaz Hermelo and Vassolo
(2012) consider firm, industry, country, and year effects,
but not business group effects, as explanatory factors.

The results point to varieties of effects that span
geographies, industries, and time periods. The magni-
tudes of comparable effects are consistent across the
studies. There have been no dramatically diverse results,
and hence scope for controversy has abated. Our anal-
yses are temporally extensive. India has gone through
fundamental institutional transitions over the 26 years
we study. A conclusion of our analyses is the waxing
and waning of different effects, contingent on chang-
ing institutional conditions. This contingency can be the
subject of additional research. As other countries under-
take institutional changes, how these play out in shaping
firms’ profitability variance determinants across coun-
tries remains a fertile research area.

6.4. Future Research
Research on the relationships between the national eco-
nomic environment and industrial performance is impor-
tant. In transition economies, the capabilities required
by firms to manage the market economy are consider-
ably different from those required to manage the polit-
ical economy. Firm effects are always important. As
the environment changes, so too will firms’ capabili-
ties. Follow-up research tracking the changes in specific
capability investments within firms, and then evaluat-
ing their impacts on firms’ profitability variances, will
provide granular facts for major contexts. Indian perfor-
mance change patterns can be generalized in understand-
ing performance change in similar emerging economies
as these economies become globally dominant.

As countries reform their economies, profitability
rates across countries may converge. Whether conver-
gence occurs is an important question at the heart of
cross-country performance research, as countries such as
China, India, Malaysia, and Vietnam become global eco-
nomic players. Dynamic aspects of performance analysis
in transition contexts lead to several questions on emer-
gent industrial performance. Market forces unleashed by
liberalization can accelerate a shakeout of businesses
unable to adapt. Thus, profitability may converge to the
industry-specific returns level. This means that industry
effects can lessen or become insignificant with liberal-
ization and economic reforms as competitive markets
emerge and concentrated market structures disappear.

Our analyses found the waxing and waning of effects.
Important questions arise: Do all effects dissipate over
time? Do they stay similar across time periods? If they
dissipate, what is the decay rate? Theory is needed to
address these questions, as firms and countries catch up,
forge ahead, and then leapfrog other firms and countries
in economic performance. One issue relates to analysis
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across sectors. Emphases have shifted from manufac-
turing to services and from developed economies to
emerging economies. Sector-oriented profitability vari-
ance analysis, conditioned on institutional factors evalu-
ating the importance of firm, industry, and time effects,
is important because underlying sector economics are
distinct. How linkages between the services and manu-
facturing sectors influence firm profitability variances is
also germane.

7. Conclusion
Using a data set of Indian firms, providing in aggre-
gate 37,462 observations and spanning a 26-year period
between 1980–1981 and 2005–2006, we assess the rel-
ative importance of firm, industry, and business group
effects in explaining manufacturing firms’ profitability
variances. Our analyses emphasize the role of institu-
tional factors against the backdrop of different stages
of economic reforms and liberalization. We evaluate
the changing balance between firm, industry, and group
effects as a regime of command and control transits to
partial liberalization, between 1985 and 1991, to a com-
petitive market after 1991; thereafter, financial reforms
occur, followed by legal reforms. We test the signifi-
cance of the magnitude of the different effects, the inter
se differences between various effects, and the changes
in magnitudes of different effects over time as institu-
tional change unfolds in India.

We find evidence that liberalization significantly
affects the importance of firm, industry, and group
effects in explaining firms’ profitability variances. Firm
effects are always important, whether in a command
and control regime with benefits accruing from political
rent seeking or in liberalized periods where firm-specific
capabilities and dynamic efficiencies are valued. In terms
of magnitude, the industry effect is statistically signifi-
cant in the command and control regime. Industry choice
also matters in the liberalized period, when entry is free.
The choice of the right segment to operate in carries
a premium in explaining firms’ profitability variances.
Thereafter, industry effects dissipate as firms, having
chosen appropriate entry segments, leverage endogenous
capabilities to enjoy sustainable performance. Business
groups consistently matter in explaining profitability
variances, but there are no significant intertemporal dif-
ferences in group effects. The results, which are in a
stream of contemporary work on emerging economy
firms, are important in understanding the process of
institutional changes and how they lead to industrial
performance and structure transformation in emerging
economies.
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Appendix. Statistical Tests Details
This test statistic to evaluate the significance of the size of the
different effects is given by

LM =
4¡ lnL/¡�2

a 5
2

−¡2 lnL/¡4�2
a 5

2

∣

∣

∣

∣

�2
a=0

∼
1
2
�2415+

1
2
I4051

where lnL is the logarithm of the restricted likelihood function
and I405 is the distribution of a random variable that takes the
value of 0 with probability 1. A standard likelihood ratio test
(LRT) cannot be applied here since the null hypothesis lies
on the boundary of the parameter space. The above test is a
modification of the LRT, the �̄ test. Such a test is valid in
this situation; see Self and Liang (1987) and Gutierrez et al.
(2001) for further discussion.

The test statistic to evaluate the inter se differences between
the different effects is given by

T =
f 4�̂2

�5− f 4�̂2
�5

√
I11 + I22 + 2I12

∼ N401151

where f 4x5 = ln4
√
x5 is a variance stabilizing transformation

for the variance components, �̂2
� and �̂2

� are the REML esti-

mates of the respective parameters, and I =
[

I11 I12

I12 I22

]

is the
asymptotic variance covariance matrix for 6f 4�̂2

�51 f 4�̂
2
�57.

The test statistic to evaluate the intertemporal differences in
the size of each of the effects is given by

T =
f 4�̂2

�1 t1
5− f 4�̂2

�1 t2
5

√

I11
t1

+ I11
t2

∼ N401151

where �̂2
�1 t1

and �̂2
�1 t2

are the REML estimates of the firm
effect variance components for periods t1 and t2, respectively.

Endnotes
1Macroeconomic factors and interaction between industry and
time, representing different cyclical patterns in different indus-
tries, can contribute significantly to profitability variations.
2Although proprietary, the database has been used for empir-
ical works on the Indian corporate sector. Two examples
include Cobham and Subramaniam (1998) and Feinberg and
Majumdar (2001).
3A standard LRT cannot be applied here since the null hypoth-
esis lies on the boundary of the parameter space. We use a
modified LRT, the �̄ test, which is valid in this situation.
4The REML estimators are robust estimators for variance
components analysis (Rao 1997, Pinheiro and Bates 2000).
They have a lower small-sample bias compared with other
approaches, such as ANOVA, COV, and maximum likelihood
estimation; the asymptotic standard errors of REML estimators
are easy to compute; and the approach does not produce nega-
tive variance components estimates. The independent Gaussian
random effects assumption can be validated using the Haus-
man (1978) test, which we carry out.
5The results for another profitability ratio, gross profit margin
on sales, are similar and not reported.
6The standard error estimates are used for hypotheses tests on
the variance components when the null hypothesis lies away
from the boundary of the parameter space. Testing for signif-
icance of random effects is a nonstandard problem since the
null hypothesis of zero variance of one or more random effects
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lies on the boundary of the parameter space. Standard hypothe-
ses testing techniques such as the LRT and Wald’s test break
down as the asymptotic �2 distributions of the test statistics
do not hold. Standard package p-values are not accurate for
these estimates (Verbeke and Molenberghs 1997).
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