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A common assumption is that firms owned by the state perform poorly
compared with firms in the private sector. Most studies that make such
claims are problematic, because they are based on analysis of publicsector firms operating as either monopolies or duopolies. This makes it
difficult to disentangle the effects of ownership and monopoly on firm
performance. In this article, we argue that state ownership influences
firm performance, measured as RETURN ON ASSETS and RETURN
ON SALES, only when property rights devolve fully to the state. Data
from 1,100 firms listed on the Bombay Stock Exchange are analyzed,
and a spline regression model is advocated for cross-sectional data where
linearity exists within but not across categories. Controlling for a number
of firm- and environment-specific factors, we conclude that firms in
which the state does not have majority shareholding indeed outperform
firms in which the state has a majority of shares, though the former, too,
do not yield positive returns on either assets or sales.
Introduction
In its heyday, state intervention in the economy of developing countries
took two broad forms. The state regulated the private sector, provided
subsidies, and offered incentives to some sectors over others. Stateowned firms also produced industrial, consumer, and agricultural goods.
Critics of these roles of the state argued that state regulations introduced
distortions in the economy and generated welfare losses.1 Relying on
property-rights theories of the firm, some scholars also claimed that private firms outperformed state-owned firms.2 Reporting the results of
more than 90 studies on firm performance, A. R. Vining and A. E.
Boardman note that ‘‘ownership does matter and there is strong evidence
of superior PC [private corporations] performance.’’3
Numerous analyses of the performance of state-owned enterprises
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have addressed the relationship between state ownership and performance but have focused their analysis solely on state enterprises that are
either natural monopolies or regulated duopolies.4 Because the research
on SOEs (state-owned enterprises) ‘‘involve[s] contiguous, spatial (usually national) monopoly SOEs, e.g., post offices . . . obviously, these
studies cannot tell us much about ownership effects as there is no variation in ownership.’’5 These studies also do not ‘‘address whether public
firms will be as efficient as private firms in competitive environments.’’6
As such, it is difficult to assess whether the poor performance of these
SOEs is due to the absence of competition or to ownership by the state.7
Most analyses of the influence of state ownership on firm performance also do not take into account the institutional framework in which
these firms operate. It is not clear a priori what level of ownership will
allow an owner control over strategic decisions concerning a firm. In this
article, we argue that the institutional framework translates shareholding
to property rights.8 Insofar as the poor performance of state-owned firms
is attributable to an attenuation of property rights, it is important to be
able to demarcate property rights clearly. This, as D. North has argued
forcefully, cannot be done outside an institutional framework.9
Like most developing countries, India has a long history of state
intervention in the economy. In 1944 the ‘‘Bombay Plan,’’ drawn up by
the leading industrialists of India, advocated an activist and leading role
for the state in industrial development, in view of limited private and
corporate savings in India. Soon after independence, in 1956, India
adopted a ‘‘command-and-control’’–oriented, mixed-economy regime.
This regime had distinct characteristics: a private economy functioning
within an extensive set of government regulations and a number of SOEs
operating in key sectors of the economy. The nationalization of banks
and the insurance industry in the late 1960s and early 1970s increased
the extent of state intervention in the economy. The supply of long-term
debt capital, too, became the exclusive province of the state, because
most of the financial institutions that supplied capital were state owned.
Although efforts to liberalize the economy were first made in the early
1980s, it was only the reforms initiated in 1991 that finally led to a reduced role for the state in the Indian economy. Since then, there has been
a move toward a market-based economy in which private and foreign
capital is expected to play a significant role. There have been standard
criticisms of the state ownership of firms in India—that it has lead to
inefficient, bloated, and loss-making enterprises.10
State ownership of firms in India, however, also extends to mixed
enterprises operating in competitive industries. Shares of these firms are
traded on the Bombay Stock Exchange. This article, drawing on a large
sample (1,100) of Indian firms firms listed on the Bombay Stock Exchange will demonstrate that, even for mixed enterprises, the proportion
of shares owned by the state does indeed influence the performance of
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the enterprises. Mixed enterprises perform poorly when property rights
devolve to the state, because the state has the capability to make strategic
decisions about the allocation of resources within these firms. These
findings suggest that state ownership could be a key problem even for
mixed enterprises in developing countries. In the following section, current theories on the impact of state ownership on firm performance are
discussed. We argue that the translation of shareholding to control over
a firm is determined by the institutional framework within which firms
operate. In Section III, a spline regression model, which takes account of
institutional differences, is specified, and various firm- and environmentspecific controls are also introduced into the model.
II. Theory and Institutional Issues
A form of state intervention that has been criticized is government ownership of firms. State-owned firms do not perform as well as private firms
do largely because property rights are more attenuated in an SOE than
in a privately held firm.11 Nontransferable ownership of state firms also
‘‘rules out specialization in their ownership’’ and ‘‘inhibits the capitalization of future consequences into current transfer prices and reduces
owners’ incentives to monitor managerial behavior.’’12 Attenuation of
property rights can also be a problem for private firms, although some
of it may be obviated by the takeover market, which reduces managers’
incentives to free ride through increased monitoring by owners.
Empirical support for the poorer performance of state firms relative
to private firms, however, is relatively limited, especially for developing
nations. Most research addresses the ‘‘relationship between performance
and ownership in certain limited contexts’’ and does not concern itself
with whether state firms ‘‘will be as efficient as private firms in competitive environments.’’13 The issue that is important to determine is, if state
firms perform poorly in areas where they are monopolies, how much of
the reduced performance of state firms is the result of ownership compared with operation as monopolies? This is an especially salient question because there is evidence that, ‘‘given sufficient competition between public and private producers (and no discriminative regulations
and subsidies), the difference in unit cost turns out to be insignificant.’’14
Insofar as most studies have also not been able to disentangle the interactive effects of regulation and ownership, claims about the influence of
ownership on performance have to be qualified.15
Studies that examine the relative performance of government and
private firms exist.16 Examining the performance of government and
private firms in Indonesia and Tanzania, R. Funkhouser and P. W.
MacAvoy, and K. S. Kim argue that private firms outperform government firms.17 However, both studies are based on very small samples.
Kim examined 35 firms (23 in the private sector and 12 in the public
sector) and Funkhouser and MacAvoy collected data on 64 public-sector
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companies and between ‘‘30 [and] 40 observations’’ in the private sector.18 Boardman and Vining used a larger sample, 500 of the largest nonU.S. industrial firms, firms that could be either state-owned, mixed (state
and private ownership), or private corporations.19 Boardman and Vining
conclude that, ‘‘after controlling for a wide variety of factors, large industrial MEs [mixed enterprises] and SOEs perform substantially worse
than similar PCs [private corporations].’’20
For Boardman and Vining and others, ownership is clearly defined.
In their framework, it is clear whether a firm is privately owned or a
mixed or a state-owned enterprise.21 Ownership, however, is not clearly
definable in all cases. Consequently, the effects of state ownership on the
performance of enterprises may be difficult to determine precisely. The
issue is to determine at what level of shareholding the state (or any other
owner) can exercise strategic control over a firm. Is control over 20% of
the shares enough, or is owning 30% shares necessary?22 What level of
state ownership is sufficient to influence firm performance?
Boardman and Vining provide a typology for disentangling the impact of different levels of concentration of private and state shareholding
on monitoring managers for mixed enterprises.23 They conclude that
mixed enterprises are more likely to ‘‘experience higher managerial discretion and less efficiency than are private firms, but this is the case only
when the government does not have a small proportion of shares and the
shares of private owners are concentrated.’’24 Boardman and Vining do
offer a useful first step toward the problem of translating ownership to
control. The institutional framework within which firms operate provides, we believe, a sharp analytic tool to distinguish between different
levels of shareholding by clarifying at what level of shareholding control
devolves to a shareholder.25 The institutional literature offers insights
into translating levels of shareholding to control.26 Most firms operate
within an institutional context, and these institutions define the level of
shareholding at which property rights will devolve to a shareholder.27
National regulations define the institutional framework within which
property rights operate for shareholders who have made investments in
the share capital of firms. Country-specific regulations, particularly with
respect to the legal issues affecting ownership, have an impact on the
relationship between state ownership and firm performance.
In India, government regulations can help us distinguish between
various kinds of ownership and at what level of shareholding what degree of control passes to a shareholder. Put simply, institutions translate
shareholding to control. Shareholders who own less than 26% of the
shares can be considered passive investors. Once a shareholder has more
than 26% of the shares, the shareholder can block special resolutions,
thereby giving the owner of shares an opportunity to exercise control
over some aspects of a firm’s operations. Majority shareholding, of
course, provides the shareholder with control over most of the firm’s ac-
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tivities. We could expect mixed enterprises, in which the state can exercise some control, to perform poorly. The poor performance can be attributed to the fact that in mixed enterprises in which the state owns
either a majority of the shares or can block special resolutions, the disposal of resources and capital assets is not an issue, and since neither is
takeover, the pressures to monitor are absent and managers can free
ride.28 In firms in which the state is merely a passive investor and does
not exercise strategic control, firm resources and capital assets can be
sold more easily. Managers in these firms also are unable to free ride to
the same extent, because private owners are more likely than bureaucrats
to be careful monitors of managers.
While the state is an investor in most firms, the extent of control
the state can exercise is implemented via the percentage of equity that
the state holds in a firm. The extent of shareholding by the state can be
divided into three categories. The state may be considered a passive investor when it owns less than 26% of the shares. At the 26% level of
shareholding, the firm can be considered to be in the mixed sector,
though operational control could rest with the private investors. Controlling 26% or more of the shares also allows a shareholder to obstruct special resolutions that are necessary to make significant strategic changes
and the passage of which, under the Indian Companies Act of 1956, requires that 75% of the shareholders vote in favor of such resolutions.
Holding a majority of shares, that is 51% or more, transfers control over
most aspects of a firm’s operations to the state.
At each of these different levels of ownership the state can exercise
varying degrees of control over a firm; hence, if state ownership does
indeed induce poorer performance, there should be significant differences associated with different levels of ownership. In summary, three
categories of state ownership of firms in India can be defined: first, investment below 26%; investment between 26% and 50%; and investment
greater than 50%. As property rights devolve to different owners in each
of these cases, the three levels of state investment should have varying
influences on firm performance in India.
III. Empirical Analysis
A. Data
To evaluate the effect of different levels of state ownership on the economic performance of firms, this study uses firm-level data for 1,100 Indian firms listed on the Bombay Stock Exchange. None of the firms in
which the state held more than 50% of the shares was a monopoly. All
firms were in competitive industries.29 Information on firm performance
was extracted from the profit-and-loss accounts and balance sheets of individual firms, as were data with respect to asset utilization, exports and
imports, and financial performance ratios. The data were collected from
multiple sources. The Center for the Monitoring of the Indian Economy
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provided initial data. Thereafter, details on ownership and some aspects
of firm behavior and performance were collected from the Bombay Stock
Exchange and the office of the Registrar of Companies in the Department of Company of the Ministry of Law, Justice and Company Affairs
of the Government of India. The principal limiting factor was the availability of data on ownership, as these data were not readily available for
all firms. In conjunction with the guidance provided to us by officials of
the Department of Statistical Analysis and Computer Services of the Reserve Bank of India, we were able to collect ownership data for the firms.
The data collected are cross-sectional and not time-series in nature,
largely because of difficulties with obtaining ownership patterns. Ideally,
data collected on changing patterns of ownership and firm performance
over a long time period are likely to yield richer findings. The large and
heterogeneous cross-section of firms in the dataset, however, allows us
to control for firm-level, industry-wide, and institutional effects. This is
especially important, because the lack of efficient controls has been a
lacuna of past studies.30 The variables used in the study are listed in
table 1.
B. Measures of Firm Performance
As with similar work studying the impact of ownership on firm performance, two different variables are used: RETURN ON ASSETS and
RETURN ON SALES.31 As in the West, these measures are used by the
stock market to appraise firm performance. Apart from profitability, another key measure of firm-level performance is productive efficiency, or
the ability of firms to convert resource inputs into outputs. To compute
productive efficiency indices, it is necessary to have data available not
only on the value of outputs but also data on the different inputs used
by firms. Since our data base did not include any information on the
number of employees, we do not have a key variable required to undertake traditional productive efficiency calculations.
C. Independent Variables
Institutional constraints imposed by the Indian government imply that
the influence of state ownership on firm performance has to be assessed
at three levels: first, for firms with less than 26% state shareholding; second, for firms with 26% or more of shares owned by the state; and, third,
for companies in which the state is a majority shareholder. The data that
we acquired on shareholding report the percentage of each firm’s shares
that is owned by the state, with information that allows us to classify
firms according to the three levels of state shareholding.
D. Controls
A key methodological weakness of much of the earlier literature, especially that assessing the performance of state-owned firms in India, is
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TABLE 1
Description of Variables
Variable
Dependent variables:
RETURN ON ASSETS
RETURN ON SALES
Independent variables:
GOVERNMENT
GOVERNMENT—MID
GOVERNMENT—HIGH
SIZE
AGE
DIVERSITY

EXPORT SALES
IMPORTS
NET FIXED ASSETS
QUICK RATIO
INVENTORY
SALES GROWTH
ADVERTISING
WAGES AND SALARIES
MARKETING
DISTRIBUTION
DEBT EQUITY
FOREIGN OWNERSHIP
EXCISE
TIME

Description
Profit after taxes as a ratio of total assets
Profit after taxes as a ratio of net sales
Government shareholding
Government shareholding between 26% and 50%
Government shareholding of 50% or more
Log of sales
Number of years since incorporation until the date
for which data are reported
Index taking on the values between 0 and 2 to
denote the extent of diversification of each firm
into different business areas (0 ⫽ single-product
firms; 1 ⫽ multiple activities in related areas; 2 ⫽
widely diversified firms)
Ratio of exports to total sales of each company
Ratio of imports to total operating expenses
Ratio of net fixed assets to total assets
Ratio of cash and other short-term realizable assets
to total current liabilities
Ratio of inventory investment to investments in total
assets
Ratio of current year’s to previous year’s sales
Ratio of advertising expenses to total operating expenses
Ratio of wages and salaries paid to total operating
expenses
Ratio of marketing expenses to total operating expenses
Ratio of distribution expenses to total operating
expenses
Ratio of total debt to total equity
Dummy variable, taking the value of 1 if the firm is
classified as having foreign shares.
Ratio of excise duties paid to total sales
Dummy variable, taking the value 0 for the years preceding 1991 and 1 thereafter

that the analyses were based either on case studies or on a simple, often
nonparametric, comparison of the performance of a private subsample
versus a state subsample, without controlling for other relevant factors.
In addition, earlier work in this area compares the relative impact of state
and private ownership by basing findings on analyses of industry-level
or plant-level data, to make the case that a private firm may turn out to
be a better performer. The problem with such analyses is obvious, in that
they lead to an ecological fallacy whereby either plant-level data, collected from census records, or industry-level data are used to draw conclusions about the performance of individual firms. Ownership is principally a firm-level and not an industry or plant-level concept.32 Therefore,
the correct unit of analysis should be the firm. There is, also, a problem
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with either plant-level or industry-level analysis, in that neither unit of
analysis permits control for a number of firm-specific factors that have
to be taken into account in explanations of performance. The approach
used in this article is different because the focus is at a relevant unit of
analysis, the firm.33
In addition to focusing on the firm, this study controls for a variety
of industry- and environment-specific factors. We introduce a number of
controls, all of which can influence either positively or negatively a
firm’s ability to generate above-average levels of performance. Because
there is no fully developed theory or a standard model that explains differences in firm performance, we have chosen a wide a set of variables
that have been identified as important in influencing firm performance.
The size of a firm is known to affect a firm’s performance in many
ways. Key features of a large firm are its diverse capabilities, the ability
to exploit economies of scale, and the formalization of procedures. These
characteristics make the implementation of operations more effective and
allow larger firms not only to generate greater returns on assets and sales
but also to capture more value as a proportion of the value of production
than is possible for smaller firms. Alternatively, larger firms could be
less efficient than smaller firms because of the loss of control by top
managers over strategic and operational activities within the firm.34
SIZE is an important control variable for another reason. While our
data are cross-sectionally extensive, we do not have the ability to measure a firm’s market power or the level of concentration in the industries
in which the firms in our sample operate. This is a major limitation of
the data, and we cannot include controls for market-structure factors that
are important determinants of economic performance. SIZE reflects the
ability of firms to attain economies of scale as well as market power.35
Finally, the inclusion of SIZE allows us to avoid the criticism directed
against much empirical work in this area. H. Short notes that ‘‘a major
criticism that can be levied at the majority of the empirical studies is that
they tend to concentrate on large firm samples, rather than taking a broad
cross-section of firms of different sizes.’’36
The age of a firm is an important determinant of performance. The
industrial organization literature suggests that older firms are more experienced, enjoy the benefits of learning, and can, therefore, be relatively
superior performers compared with newer firms. On the other hand, early
economic literature and current sociological writing suggest that older
firms are prone to inertia, and bureaucratic ossification that goes along
with AGE makes older firms less flexible.37 As with SIZE, there is no
consensus on the impact of AGE on a firm’s performance, though there
is agreement that AGE is a critical variable.
The quantum of diversification of business activities by a firm also
affects its performance.38 Related diversification is one way of exploiting
a firm’s excess capacities and may lead to better performance for the firm
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as a whole.39 On the other hand, unrelated diversification away from the
core activities of the firm can lead to lower than average performance
because it leads to a dissipation of energies and resources into areas that
demand more than necessary attention.40 In some cases, unrelated diversification can lead to the acquisition of novel capabilities, the benefits of
which can be leveraged back into the original line of business activity.
In India, industrial policy regimes have led firms to undertake a broad
range of relatively unrelated diversification forays.41 The effects of such
business diversity have to be controlled for and their impact assessed.
Hence, DIVERSITY is introduced as a regressor.42
Exposure to foreign trade is assumed to exert pressures on firms to
attain superior performance. Firms that have relatively greater levels of
export sales face competitive pressures from firms in overseas markets
and, necessarily, have to be efficient and produce high-quality output in
order to meet these challenges. Export pressures thus raise competitive
intensity and reduce x-inefficiencies in firms.43 India has traditionally
been an export-pessimistic country, and Indian firms’ share of global foreign trade has been minuscule.44 Indian firms that have been involved
in exports are also likely to be more progressive and risk-oriented, with
relatively better performance patterns than those of firms producing
solely for the Indian domestic market. Consequently, EXPORT SALES
is introduced as a regressor in the model.
Imports of finished products into a particular domestic industry also
reduce x-inefficiencies in domestic firms in that industry as a result of
the greater competitive pressures facing the domestic firms.45 There is no
theory, however, that suggests whether the level of imports undertaken
by individual firms is likely to affect performance. In India, institutional
factors underlying import policies have led to the emergence of a rentseeking class of firms, because finite import quotas have hitherto been
the norm, with import trade-control policies instrumental in influencing
Indian firms’ behavior.46 Quota-based imports may allow a firm to raise
profits through rents, and any analysis of firm performance should control for the imports made by a firm.
A number of industry-related characteristics influence firm performance.47 The first is capital intensity. Evidence points to the fact that
firms with greater levels of state ownership may be less capital intensive
than domestic firms are, and the net fixed assets of a firm could therefore
be an important determinant of firm performance.48 In some industries,
the ability to turn over working capital rapidly can influence performance
positively, since greater utilization of liquid and, especially, cash resources are attained. QUICK RATIO captures the relative ability of firms
to generate cash and other liquid assets as a proportion of their outstanding current liabilities, and a higher value of this variable can reflect both
industry conditions as well as latent firm-level cash-management capabilities.
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INVENTORY and SALES GROWTH are variables that capture aspects of industry-level characteristics as well as general business-cycle–
related conditions that influence individual firms. In addition, the overall
economic environment may be such that during one period inventory
holdings may be higher than they are in others, and SALES GROWTH
may also be negative. These business-cycle influences affect all firms,
and the two variables simultaneously help to control for industry-level
as well as business-cycle factors.
ADVERTISING, MARKETING, and DISTRIBUTION help to
control for operational aspects that can affect firm performance. A large
literature has shown advertising and firm-level performance to be positively related; in addition, state-owned firms relative to private firms
show a strong predilection for undertaking less advertising.49 In the Indian context, weak marketing and distribution skills have been attributed
to state-owned firms. Another control variable introduced is the wages
and salaries paid by a firm. In general, we can expect higher wages and
salaries to result in lower returns on assets and sales.
A number of institutionally related variables have to be introduced
in order to control for their effects on performance. First, in India high
leverage, or debt-equity, ratios are the norm, since the state has stepped
in as a provider of long-term capital for large industrial projects because
equity markets were underdeveloped and the quantum of personal savings inadequate.50 In theory, principal-agent reasoning suggests that the
greater the level of debt, the greater the amount of lender monitoring
and, therefore, the better will be the firms’ performance.51 In India, such
principal-agent concepts have been reversed, in spite of the presence of
a large quantity of debt, as a result of insufficient monitoring by the government-owned lenders, which has allowed industrialists to earn large
rents on low personal investments. There are no incentives to attain superior performance, and the debt-equity ratio of a firm is negatively related
to performance.52
Indirect taxes consist of a major source of revenue for the Indian
government, and firms act as tax collectors by recovering excise duties
from the final customers and passing them on to the government authorities. There is a very large variation in indirect tax rates in India, and the
presence of such wide variations affects performance. Further, the role
of a firm as a tax collector can lead to lowering of incentives to maximize profits because the firm is really an indirect revenue-raiser. Therefore we introduce EXCISE as a control variable.
The final controls introduced are for time and foreign ownership.
Since our ownership data cover the period 1989–94, we can expect that
firm profitability would be higher in the postliberalization era; hence, the
effects we get should not be attributable to the time factor. TIME is constructed as a dummy variable taking on the value of 1 for the postreform
period, that is, after 1991. Because foreign firms are expected, in general,
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to outperform domestic firms and because many of the firms in our dataset had some foreign shareholding, FOREIGN OWNERSHIP was introduced as a dummy variable.
E. Model Estimation
In India, as we noted, there are three critical levels of state shareholding:
less than 26%, between 26% and 50%; and greater than 50%. These
ownership levels give state shareholders different levels of control over
the firm. A general problem arises as a result. There cannot be a linear
function that best represents the data; rather, the ownership-performance
relationship is likely to be nonlinear. Although linearity is theoretically
attractive, in view of institutional considerations underlying the ownership-performance nexus, linearity is empirically untenable.
One way to determine the influence of these different categories or
levels of state ownership is to estimate the independent impact of the
various categories of state ownership through a series of separate estimations or through a series of dummy variables, which is tantamount to estimating separate regressions for each ownership category.53 These approaches, however, rule out any continuous movement from one
ownership category to another and also do not use all the information
contained in the data for model estimation.54 An alternative approach
builds a relationship between the various categories through a series of
linear segments but forces them to meet at the end points of each category of ownership. This approach is captured by a class of models called
‘‘spline’’ or ‘‘kinked-regression’’ models.55
Spline regression was originally used for time-series regression
models, in which the dependent variable could have time-varying relationships with the independent variables.56 A spline model is equally appropriate for cross-sectional analysis, especially when the key independent variable is continuous with very definite breaks or kinks, and
there have been a number of uses of spline-regression models for crosssectional data.57 Spline models may also be appropriate for variables such
as education, for example, in which clear breaks may be identified between the influence of a high-school and college education on income
but in which within each category (for example, individuals with only a
high-school education) the relationship of the independent variable to income may be linear. W. H. Greene, whose formulation we follow below,
uses another sociological variable, AGE, as an appropriate example for
spline regression.58
The general function to be estimated is
PERFORMANCE ⫽ α 0 ⫹ β 0 STATE ⫹ ␤X ⫹ ⑀

if STATE ⬍26,

(1)

PERFORMANCE ⫽ α 1 ⫹ β 1 STATE ⫹ ␤X ⫹ ⑀

if STATE ⱖ 26 and ⱕ50,

(2)

PERFORMANCE ⫽ α 2 ⫹ β 2 STATE ⫹ ␤X ⫹ ⑀

if STATE ⬎ 50,

(3)
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where STATE is the level of state shareholding or ownership and represents the control variables.
The values for the various categories of ownership, or the threshold
levels of ownership, are called ‘‘knots.’’ The knots are determined on
the basis of the discussion, with natural kinks in the data being provided
by the government regulations. As a result, we have two knots at 26%
and a greater than 50% state shareholding.
The function can be specified with dummy variables:
d 1 ⫽ 1 if STATE ⱖ t 1 ,

(4)

d 2 ⫽ 1 if STATE ⬎ t 2 ,

(5)

where t 1 ⫽ 26 and t 2 ⫽ 50. Combining all three equations yields
PERFORMANCE ⫽ β 1 ⫹ β 2 STATE ⫹ γ 1 d 1 ⫹ δ 1 d 1 STATE

(6)

⫹ γ 2 d 2 ⫹ δ 2 d 2 STATE ⫹ ␤X ⫹ ⑀.
To ensure continuity, the segments should be joined at the knots, or
β 1 ⫹ β 2 t 1 ⫽ (β 1 ⫹ γ 1) ⫹ (β 2 ⫹ δ 1)t 1

(7)

and
(β 1 ⫹ γ 1) ⫹ (β 2 ⫹ δ 1)t 2 ⫽ (β 1 ⫹ γ 1 ⫹ γ 2) ⫹ (β 2 ⫹ δ 1 ⫹ δ 2)t 2 .

(8)

These represent linear restrictions on the coefficients. Collecting terms
in (7) and (8), we obtain
γ 1 ⫽ ⫺δ 1 t 1

(9)

γ 2 ⫽ ⫺δ 2 t 2 .

(10)

and

Inserting (9) and (10) in (6), we obtain
PERFORMANCE ⫽ β 1 ⫹ β 2 STATE ⫹ δ 1 d 1 (STATE ⫺ t 1)
⫹ δ 2 d 2 (STATE ⫺ t 2) ⫹ ␤X ⫹ ⑀.

(11)

Introducing these constraints adjusts the intercepts so that slopes for the
various categories join at the knots. The variables used in the analysis
are listed in table 1.
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TABLE 2
Weighted Least Squares Regression Results
Dependent Variable:
Return on Assets
Coefficient Estimate

Standard Error

5.334
⫺.053
⫺.071
⫺.569**
2.076**
⫺.056**
.199
.039*
1.234
⫺.064**
.354
⫺.112**
⫺.001
.118
.099
⫺.257**
⫺.453**
⫺.933
⫺.1029**
⫺.834
.127
8.21 (19, 1016)

2.111
.043
.059
.099
.322
.016
.607
.020
2.303
.022
1.219
.031
.001
.251
.105
.127
.113
1.004
.038
1.081

Constant
GOVERNMENT
GOVERNMENT—MID
GOVERNMENT—HIGH
SIZE
AGE
DIVERSITY
EXPORT SALES
IMPORTS
NET FIXED ASSETS
QUICK RATIO
INVENTORY
SALES GROWTH
ADVERTISING
MARKETING
DISTRIBUTION
DEBT EQUITY
FOREIGN OWNERSHIP
EXCISE
TIME
R2
F
* P ⬍ .10 (two-tailed).
** P ⬍ .05 (two-tailed).

IV. Results and Implications
The estimation results are reported in tables 2 and 3.59 As the results
show, state ownership does affect firm performance, but different categories of ownership differ sequentially from one another regarding their influence on RETURN ON ASSETS and RETURN ON SALES.60 With
respect to returns on assets, which we believe is critical insofar as it measures whether an investment yields adequate returns or not, state ownership below 26%, which we classify as GOVERNMENT, and government ownership greater than 26% but less than 50%, which we classify
as GOVERNMENT—MID, do not have a significant impact (where significance is at least at the 5% level using a two-tailed test) on firms’ returns on assets. When levels of state ownership exceed 50%, classified
as GOVERNMENT—HIGH, thus permitting the state to exercise control, the relationship between the level of state ownership and returns on
assets turns negative and significant at the 5% level using a two-tailed
test. The results for returns on sales, which are more a measure of the
firm’s performance in the market place, are not different. Government
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TABLE 3
Weighted Least Squares Regression Results
Dependent Variable:
Return on Sales
Coefficient Estimate

Standard Error

2.906
⫺.078
⫺.056
⫺1.141**
2.993**
⫺.060**
⫺.857
.078**
1.458
⫺.046
7.682**
⫺.129**
⫺.005**
.188
.099
⫺.484**
⫺.573**
⫺1.543
⫺.164**
⫺1.495
.163
10.88 (19, 1009)

2.976
.062
.084
.168
.459
.020
.866
.029
3.334
.031
1.808
.044
.001
.356
.105
.181
.162
1.512
.052
1.513

Constant
GOVERNMENT
GOVERNMENT—MID
GOVERNMENT—HIGH
SIZE
AGE
DIVERSITY
EXPORT SALES
IMPORTS
NET FIXED ASSETS
QUICK RATIO
INVENTORY
SALES GROWTH
ADVERTISING
MARKETING
DISTRIBUTION
DEBT EQUITY
FOREIGN OWNERSHIP
EXCISE
TIME
R2
F
* P ⬍ .10 (two-tailed).
** P ⬍ .05 (two-tailed).

control, when the state has a majority of the shares, also generates a negative and significant impact on returns on sales.
What these results suggest is that increasing levels of state ownership indeed do have a clear negative and significant influence on various
dimensions of firm performance, especially when state investment
crosses a certain threshold. This threshold is defined by the propertyrights regime, when the state is a majority shareholder. It is interesting
to note that, even when property rights do not devolve clearly to state
shareholders or in firms in which the state is merely a passive investor
and where there is less likely to be an attenuation of property rights,
there are fewer monitoring problems, and managers are not inclined to
freeride, firms are not necessarily profitable. Conversely, when property
rights and control over resources do devolve to the state, there is a clear
attenuation of property rights, and these mixed enterprises do not perform as well as private enterprises do.61
V. Conclusions
The results of the study, based on an analysis of data for more than 1,000
Indian firms, support the view that, after controlling for a number of crit-
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ical firm- and environment-specific factors, state ownership has either no
or a negative impact on the performance of a mixed-enterprise firm that
operates in a competitive environment, as far as returns on assets and on
sales are concerned. Firms in which property rights devolve clearly and
unambiguously to the state shareholders are definitely poorer performers
than firms in which the state cannot exercise effective control. In addition, the results suggest that firms in which control does not fully devolve to the state also do not perform as well. With state control comes
a clear attenuation of property rights that does not occur at lower levels
of state shareholding.
For the policy maker, these results indicate clearly that the role of
mixed enterprises in economic development has to be reconsidered.
Mixed enterprises, instead of state-owned enterprises, are advocated by
some to be the appropriate engines for economic development. P. Evans’s discussion of the success of the Korean information technology industry points to the key role that the state played by not intervening in
the operation of firms.62 In Korea, the state invested in information technology firms but allowed control over key aspects of the firms to be retained by the private partners. Our results, which are not based on a single industry case study but instead rely on a cross-section of firms and
industries, suggest that this is not the case. Mixed enterprises in India do
not yield positive returns to the investments made by the state and, in
fact, such enterprises have a negative impact if the state can exercise
some control. If the Indian state as a passive investor does not receive
positive returns on investments, the rationale for resting economic development on mixed enterprises is not justified. This, of course, raises another question. What is the opportunity cost for the state of investing in
mixed enterprise firms from which it cannot draw positive yields? Although our research does not enable us to answer the question fully, it
does provide evidence that even when the state is a passive investor there
is no clear evidence that the investment will generate sufficient returns.
Therefore, we must conclude that the idea of mixed enterprises should
be reconsidered and, if necessary, abandoned.
Notes
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