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Abstract: The purpose of the paper is to develop a risk measure in the form of a risk index and a
governance index as an indicator of the quality of governance structure. Using the Delphi technique,
two indices are developed (risk index and corporate governance index (CGI)); subsequently, using the
10-year (2005–2015) data of top Indian Public Sector Undertakings (PSUs) and diff-GMM regression
(to deal with endogeneity), indices have been validated. Though the data set may appear old, it has
only been used to test the risk index and analyze the results. Empirical evidence on indices indicates
that Indian PSUs have ‘moderate’ risk levels and ample scope for improvement in their governance
structure. Further, a positive relation between governance index and returns and negative relation
between risk index and returns lend credence to the indices developed in the study. Notably, the
governance index appears to be a moderating variable in the relationship between risk and return. It
is perhaps the first study to put forth a comprehensive measure of risk to measure risk levels of PSUs
and prescribe a measure of the quality of governance structure. While constructing the CGI, certain
non-compliances were observed, even in terms of mandatory requirements, such as the proportion of
PSUs may take independent directors. The new datasets may further check for compliance and its
effect on the results. Such infringements call for stringent penal provisions and better monitoring of
PSUs. Further, if the normative frameworks are adhered to as per the study by the Securities and
Exchange Board of India (SEBI) and Ministry of Corporate Affairs (MCA), more effective and efficient
decisions with lower risks, and hassle-free management resulting in better return on assets and return
on equity.

Keywords: public sector undertaking (PSU); state owned enterprise (SOE); risk; governance; risk
governance; performance measurement; performance management; diff-GMM

1. Introduction

Public sector undertakings (PSUs) are not mere profit-maximizing economic units but
a thread that seamlessly ties together the social fabric, forms the cornerstone of economic
development, and facilitates self-reliance (Pollitt 2017). Consequently, the performance
measurement and management of PSUs assume paramount importance. However, am-
biguous objectives (Pollanen 2005), lack of robust governance structures (Almqvist et al.
2013; Hughes 2017), and ineffective control systems in PSUs (Burkert et al. 2011) have been
causes of concern for researchers and practitioners alike. These chronic causes called for
‘new’ public management practices (Hood 1991).

New public management (NPM) started to gain currency in Asian markets in the
aftermath of the 1997 Asian financial crisis. Widespread reforms in terms of privatization,
‘agencification’, decentralization, and performance management were observed across
Asian countries, such as Indonesia, Japan, Malaysia, China, etc. (Koike 2013).
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Though, owing to the limitations of NPM, particularly those related to the effectiveness
of governance (Christensen and Laegreid 2007), post-NPM reforms came into being. Post-
NPM reforms improved governance repertoire by providing governance frameworks to
govern inter-organizational actions more effectively (Christensen 2012). It also led to
the emergence of ‘New Public Governance’ (NPG) (Almqvist et al. 2013). Core of these

http://www.bsepsu.com/historical-disinvestment.asp
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(Van Thiel 2015). These boards assume greater importance as they are one of the instruments
that principals can use to monitor the agent’s performance (Beasley et al. 2006). In addition,
the view based on stewardship theory highlights the role of the board as a partner to help
improve the organization’s performance (Davis et al. 1997). Further, in the democracy
perspective, the board represents society and the general interest. Another model based on
stakeholder theory assumes that board members represent specific interests. In the most
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evolving (Kennerley and Neely 2002; Johnson 2005), ‘devising good indicators of quality is
still hard’ (Zineldin 2006). Initially, financial indicators were more prevalent, but gradually
other indicators (e.g., quality) were introduced. This has led to a proliferation of indicators
(Modell 2004; Carlin et al. 2004) but not always an improvement in the quality of the
indicators themselves (Lemieux-Charles et al. 2003). As a result, there are four types of
indicators: output based, welfare based, performance based and composite indicators that
combine all three (Stevens and Zimmerman 2006). Further, Macpherson (2001) states that
the most useful numbers are those pertaining to planning, prediction, and budget.

Several authors have proposed various frameworks to assess organization’s activ-
ity, few being performance prism (Neely and Adams 2001) or the Balanced Scorecard
(Kaplan and Norton 1996). Rouse and Putterill (2003) provide a critique of these frame-
works and outlines an alternative framework consisting of multi-dimensional views and
evaluation frameworks to reflect the variety of stakeholders. However, there is no single
framework that suits all organizations (Pun and White 2005). Further, choosing an inappro-
priate measure may lead to goal-incongruence and exploitation of organizational resources
(Alexius et al. 2014).

It is in this context that Rangan (2004) and Kaplan (2001) advocate that goal clarity
and measurability of results are of foremost importance to preventing the diffusion of
organizational energy. Effective programs and their efficient implementation could be
achieved by focusing on controls, i.e., focusing on either output controls, action controls,
or clan controls or a mix of these. Output-based controls or performance measurement
have been a subject of great debate, resulting in a shift towards outcome-based measures
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board or governance for performance management in PSUs remain an under-researched
area. It is in this background that few Asian countries have now begun the ‘institutionaliza-
tion’ of performance management, yet most governments attempt to apply ‘result-based
management’ (Koike 2013).

The problems associated with performance management are more profound in devel-
oping economies, such as India, due to lethargic bureaucracy, patrimonial culture (Koike
2013), red-tapism, and nepotism. Therefore, several researchers have attempted to examine
the performance of Indian PSUs, particularly Central PSUs. Singh and Chittedi (2011)
observed a significant improvement in the performance of PSUs in the post-liberalization
era. Similarly, Gupta et al. (2011a) noted a significant improvement in the performance of
PSUs that entered a Memorandum of Understanding with the government. In contrast, dis-
investment did not lead to desired outcomes (Gupta et al. 2011b). Interestingly, Ramamurti
(1987) documents that most Indian PSUs consider commercial profitability as the measure
of their success. He observed that the profit motive in India was stronger than in countries
with mixed enterprises or which are more right-winged.

Müller (2000) suggests that the under-performance of PSUs may be attributed, to
a marked extent, to the entailing complex governance structure. The complications are
intensified with the interference of the government (Simpson 2014). For instance, the top
three Indian PSUs accounted for 74.35% of the total loss of all PSUs in 2011–2012. These
companies have been incurring losses consecutively since 2009. A survey by Gupta et al.
(2011a) leads to a recommendation that directors of PSUs should not involve themselves in
the day-to-day functioning of the organization.

In contrast, China has come a long way, considering its experience with privatization.
China’s ‘open policy’ of the 1980s to improve the efficiency of state-owned enterprises
was based on the twin pillars of privatization and consolidation. Privatization led to
productivity gains of over 170 per cent in Chinese firms (Huang et al. 2020). Apart from
this, it is also argued that, apart from privatisation, focus on building core competencies
of the Chinese state-owned enterprises also played an effective role (Barney 1991, 1995;
Cheng and Bennett 2006).

Despite several studies attempting to measure performance measurement, there is
no conclusive evidence on the effects of performance measurement (De Bruijn 2002). On
the one hand, it brings transparency (Osborne and Gaebler 1992) and helps in shaping
accountability (De Bruijn 2001); on the other hand, it prompts game-playing (De Bruijn
2003) and blocks innovation (Smith 1993). To overcome these issues, De Bruijn (2003)
suggests an outcome-based measure of performance instead of an output-based measure
and has defined the rules of the game.

Therefore, in view of the above and the state of Indian PSUs, it seems imperative
that a framework/model is developed that leads to better utilization of resources of PSUs,
resulting in improved firm performance (Maheshwari and Ahlstrom 2004).
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indicators of various risks. Following this stream of thought and taking inspiration from
the work of Tamari (1966), development of a risk index (more appropriately, an ‘exposure
index’) has been attempted in this study. This may also be viewed as normative ‘tolerance
limits’ for various risks.

In the construction of the risk index, the initial step would be to identify the risks
that affect a PSU. Logically, the ‘one size fits all’ analogy of considering all the possible
risks would not be appropriate since every company is unique in terms of features such as
organizational features, culture features, risk appetite, tolerance, and management practices.
Therefore, based on literature and expert opinion, only those risks have been focused upon,
which are believed to be pervasive and material. Committee of Sponsoring Organization of
Treadway Commission (COSO) also propagates management by exception. In operational
terms, the focus should be on the most important risks only. Accordingly, the following
risks were identified for the study: accounting risk, attrition risk, competition risk, credit
risk, customer satisfaction, interest rate risk, liquidity risk, market risk, operational risk,
risk of overdependence on a product or division, risk related to innovation, solvency risk,
and taxation risk. Due to unavailability of accurate and reliable data on some of the risks,
only the following eight risks could be considered for the construction of the index: market
risk, accounting risk, competition risk, contingency risk, credit risk, liquidity risk, operating
risk, and solvency risk. Muzzy account-1vailabilitr sAaSU. Logically Lfu0.
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Table 1. Risks and their corresponding scales used in the construction of the risk index.

Market Risk
(Col. 1)

Accounting
Risk (Col. 2)

Competition
Risk (Col. 3)

Contingency
Risk (Col. 4)

Credit Risk
(Col. 5)

Liquidity
Risk 1 (Col. 6)

Liquidity
Risk 2 (Col. 7)

Operating
Risk (Col. 8)

Solvency
Risk 1 (Col. 9)

Solvency Risk 2
(Col. 10) (Col. 11)

Beta (�) Auditor’s
Opinion

Growth/Decline
in Market

Share

Inverse of
Contingency

Coverage
Ratio (ICCR)

Credit Risk
(CR)

Inverse of
Acid-Test

Ratio (IATR)

Modified
Defensive
Interval

Ration (MDI)
(in Days)

Degree of
Operating
Leverage

(DOL)

Total Debt to
Equity

Shareholders’
Funds (TD/E)

Inverse of
Interest

Coverage Ratio
(IICR)

Assigned
scores

0 < � � 0.95 Unqualified Growth 0 < ICCR � 0.1 0 < CR � 0.3 180 < MDI DOL � 0 TD/E � 0.33 1

0.667 � IATR
� 0.8 IICR < 0.33 1.25

0.95 < � � 1.05 Emphasis of
matter

0% < Decline
� 20%

0.1 < ICCR �
0.25

0.3 < CR �
0.55

90 < MDI �
180 0 < DOL � 1.5 0.33 < TD/E �

0.5 2

IATR < 0.4 0.33 � IICR <
0.5 2.5

1.05 < � � 2 Qualified 20% < Decline
� 35%

0.25 < ICCR �
0.5

0.55 < CR �
0.75 30 < MDI � 90 1.5 < DOL � 3 0.5 < TD/E �

0.6 3

0.4 < IATR �
0.667 OR 0.8 <

IATR � 1
0.5 � IICR � 1 3.75

2 < � � 4 Adverse 35% < Decline
� 50% 0.5 < ICCR � 1 0.75 < CR �

0.95 15 < MDI � 30 3 < DOL � 5 0.6 < TD/E �
0.75 4

4 < � Disclaimer 50% < Decline 1 < ICCR 0.95 < CR 1 < IATR 0 < MDI � 15 5 < DOL 0.75 < TD/E 1 < IICR 5
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3.2. Development of a Corporate Governance Index

Corporate governance may be defined as the system by which companies are directed
and controlled (
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Table 2. (a) Summary of variables used to construct risk governance index (RGI) and scores assigned to them. (b). Scores in context of voluntary committees.

(a) Summary of variables used to construct risk governance index (RGI) and scores assigned to them.

Number of
Board of
Directors
(Col. 1)

Board Diversity
in Terms of

Gender (Col. 2)

Proportion of
Non-Executive

Directors
(Col. 3)

Executive/Non-
Executive
Chairman

(Col. 4)

Proportion of Independent
Directors on Board (PoID) (Col. 5)

CEO Duality
(Col. 6)

Chief Risk
Officer (CRO)

(Col. 7)

Whistleblower
Policy (Col. 8)

Risk
Management
Committee

(Col. 9)

Compulsory
Committees

(CC) (Col. 10)
(Col. 11)

Number of
board of

directors (BOD)

Proportion of
female directors
on board (PoF)

Proportion of
non-executive
directors on

board (PoNED)

Status of
Chairman

When the
Chairman is an

executive
director

When the
Chairman is a
non-executive

director

CEO duality Appointed CRO
Implemented

a whistleblower
policy

Existence of
a Risk

management
committee

Number of CC Assigned scores

0 < No. of BOD
< 3 No female 0 < PoNED <

1/2 0 < PoID < 1/2 0 < PoID < 1/3 Yes Yes Yes At least 1 CC is
not in place 1

No. of BOD = 3 2

0 < PoF < 1/3
OR PoF > 1/2 2.5

No. of BOD >
15 PoNED = 1/2 Executive

Chairman PoID = 1/2 PoID = 1/3 Yes 3

1/3 < PoF < 1/2 3.5
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4. Data and Methodology
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Table 3. Description of Variables and their measurement.

Variable Definition Measurement

ROA Return on assets Net profit after tax+ Interest/Average total assets

ROE Return on equity
Net profit after tax� Preference dividend�
Dividend distribution tax/Equity shareholders’
funds

RI Risk index As developed in Table 1

CGI Corporate governance index As developed in Table 2a,b

AGE Age Number of years since the inception of company

SIZE Size Natural log of net total assets of company

GROWTH Growth CAGR of sales on year on year basis

Recession dummy
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Table 5. Results of (Arellano-Bond) GMM estimation of ROA and ROE on risk index and CGI.

Variables ROA ROE

ROA (�1) 0.4471 ***

(0.0324)

ROE (�1) 0.4694 ***

(0.1987)

CGI 0.0047 * 0.0013 *

(0.0001) (0.0003)

Risk index �0.0428 *** �0.0941 ***

(0.0145) (0.02317)

Age �0.0061 �0.0022 **

(0.0009) (0.0009)

Growth �0.0059 ** �0.0001

(0.0005) (0.0021)

Size �0.0261 *** �0.0317 ***

(0.0007) (0.0019)

Recession dummy �0.0068 *** �0.0124 ***

(0.0031) (0.0058)

Constant 0.3507 *** 0.4242 ***

Number of
observations 216 205

Number of
instruments 37 36

Statistic

Wald Test �2(7) 8354.54 *** 4610.80 ***

Sargan test �2(35) 30.82417 28.71551

Autocorrelation First order �2.2102 ** �2.4392 **

Second order 1.3721 0.06342
Note: ***, **, * denotes significance at 1% level, 5% level, and 10% level, respectively.

The results also indicate that there is a negative association between risk index and
returns. In other words, those PSUs which have lower risk in terms of the normative
framework (developed in the paper) can generate higher returns. A recession dummy
is negatively related to ROA and ROE at 1% significance level, indicating returns are
negatively impacted during a recession. The null of the Wald test was rejected in all
estimated models, so all coefficients are different from zero. These results not only validate
the framework used to develop the risk index but also provide a yardstick for PSUs to
benchmark their risk-taking if they want to maximize their ROA and ROE.

6. Additional Analysis and Tests of Robustness

The results above primarily indicate the effect of CGI when RI is zero and vice-versa.
However, such a model seems unrealistic as both the forces, quality of governance structure,
and risk levels are operational at any given point in time. Therefore, it seems reasonable
to examine the effects of possible interaction between the two variables. A preliminary
graphical investigation of CGI and RI with respect to returns revealed distinctly non-
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Table 6. Additional analysis and tests of robustness.

(1) (2) (3) (4)

Variables ROA ROE Std deviation Ave Return

ROA (t � 1) 0.3208 ***

(0.0208)

ROE (t � 1) 0.1257 ***

(0.0101)

Std deviation
(t � 1) 0.5288 ***

(0.0187)

Ave return
(t � 1) �0.4195 ***

(0.0049)

RI �0.4504 *** �0.0064 * 0.0275 * �0.1363 ***

(0.0998) (0.0007) (0.0424) (0.0211)

CGI �0.3453 *** �0.0608 * �0.0606 *** �0.0978 ***

(0.0708) (0.0021) (0.9644) (0.0174)

RI*CGI 0.7345 *** 0.1133 * 0.1354 *** 0.2125 ***

(0.1652) (0.0347) (0.0611) (0.0309)

Age �0.0001 �0.0177 *** �0.0018 0.0009 ***

(0.0008) (0.0022) (0.0004) (0.0001)

Size �0.0457 ** 0.0369 *** �0.0118 *** 0.0006 ***

(0.0058) (0.0080) (0.0024) (0.0011)

Growth �0.0037 *** 0.0016 �0.0155 *** 0.0039
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Table 6. Cont.

(1) (2) (3) (4)

Variables ROA ROE Std deviation Ave Return

(0.0017) (0.0049) (0.0021) (0.0003)

Pre-recession �0.0037 *** �0.0106 *** �0.0072 *** �0.0059 **

(0.0010) (0.0021) (0.0018) (0.0007)

Constant 0.7255 *** 0.5090 *** 0.2288 *** 0.0253 *

(0.0446) (0.1426) (0.0276) (0.0068)

Number of observations 222 222 221 221

Number of instruments 42 44 44 44 44

p-value p-value p-value

Wald test χ2(8) 12,227.1 12,169.1 39,298.7 94,116.05

Sargan test χ2(35) 30.387 28.65 33.0054 30.4958

Autocorrelation First order �1.9569 * �1.2816 * �2.9059 ** �2.6667 ***

Second order 1.2236 0.7456 0.5338 �2.4016
Note: ***, **, * denotes significance at 1% level, 5% level, and 10% level, respectively.

This paper thus provides evidence that the companies that do well in terms of the
risk index and governance index developed in the paper are able to demonstrate better
performance. Such benchmarks/models/frameworks may be prescribed for PSUs to ensure
effective and efficient work on their part. Though the frameworks seem to be practical,
caution needs to be taken while implementing them.

8. Concluding Observations

PSUs are the catalyst in the socio-economic development of emerging economies, such
as India. Yet, the mere incorporation of PSUs is not a guarantee for social and economic
returns. This paper shows that maintaining a high-quality governance structure in the
face of high risk is the key to generating higher returns. The governance- and risk-related
dimensions dealt with in the paper are, in fact, complementary to the perspective set
out by new public management. In this light, the paper is perhaps the first of its kind
in general and in the context of a prominent emerging economy (India) that provides
and validates a risk index and governance index. While constructing the CGI, certain
non-compliances were observed, even in terms of mandatory requirements, such as the
proportion of independent directors. Such infringements call for stringent penal provisions
and better monitoring of PSUs. Further, if the normative frameworks are adhered to as per
the study by the Securities and Exchange Board of India (SEBI) and Ministry of Corporate
Affairs (MCA), PSUs may take more effective and efficient decisions with lower risks, and
hassle-free management resulting in better return on assets and return on equity.

Finally, we would like to mention the primarily empirical limitations of this research.
Risks, such as risks related to innovation and technological changes, could not be considered
due to the unavailability of data. Though the data set may appear old, it has only been
used to test the risk index and analyze the results. Further, being exploratory in nature, the
indices have scope for improvement. The new datasets may further check for compliance
and its effect on the results. We strongly believe that cross-country analysis based on these
indices may help evolve these frameworks and would make a tangible contribution to the
paradigm of new public management.
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