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Figure 4.4 shows that the ratio of sales to assets for all sectors is 
relatively stable over the sample period.  The cyclical consumer goods 
sector (Group 4) has the highest ratio and the real estate (Group 9) the 
lowest.

Figure 4.4	 Industry average for sales to assets ratio (SASET)

SASET9901 = average sales to assets 1999-2001
SASET0204 = average sales to assets 2002-2004

Corporate governance and other variables 

The corporate governance and control variables are generally highly 
correlated with previous values of themselves.  There are also correlations 
between the different variables.  Large companies tend to have bigger 
boards and a higher proportion of independent directors.  Conversely 
large companies tend to have a lower proportion of shares in the hands 
of directors.  
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Performance measured by Q

Table 4.4 shows the extent to which the average level of Q is 
explained by corporate governance variables for the individual years, as 
derived from a multiple regression model.  The table shows the corporate 
governance factors such as independence and board size as measured 
in 1999 and subsequent years.  For each corporate governance factor 
the sign, either + or -, shows whether there is a positive or negative 
relationship for that factor explaining Q, and the asterisks show the 
statistical significance of each factor.  For example, the plus sign on 
independence for the year 1999 means that the greater the independence, 
the greater the value of Q.  The statistic ‘Adjusted R2’ measures how 
much of Q is explained by these factors.  Thus, taken on its own, the 
first line of the table shows that 35.6% of the variation in average Q 
has been explained and that the proportion of independent directors in 
1999 is an important factor in explaining the average performance as 
measured by Q over the 1999-2001 period.  However, the next two lines 
of the regression suggest that the proportion of independent directors 
in 2000 or 2001 is not important, but that board size and holdings by 
block holders are important.  In each year the size of the firm and its 
industry membership are important.  In the later period 2002-2004 (the 
last three lines of the table) the relationship between Q and corporate 
governance factors is much weaker - the Adjusted R2 is smaller and the 
corporate governance variables are at best weakly significant; nearly all 
of the explanatory power of the equations is due to size and industry.  
Moreover, although weakly significant in only one year, the sign on 
independence has changed so the influence of independence, if any, 
appears to have changed direction from one period to the next.
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Table 4.4 	 Average Q against board and ownership 

CG Const indep bsize dirw blok lfsize ic Adj.
R2

Expected 
sign + ? ? + - +

Q9901 1999 8.499
***

+1.696
***

-0.037 -0.009 -0.009 -0.516
***

+0.847
***

0.356

Q9901 2000 7.886
***

+0.532 +0.151
***

+0.001 -0.016
**

-0.612
***

+0.882
***

0.338

Q9901 2001 7.924
***

+0.243 +0.185
***

+0.008 -0.021
***

-0.627
***

+0.887
***

0.331

Q0204 2002 1.789
***

-0.284 +0.003 -0.002 -0.004
*

-0.118
***

+1.103
***

0.185

Q0204 2003 1.405
***

-0.328
*

+0.009 -0.001 -0.003 -0.094
***

+1.103
***

0.173

Q0204 2004 1.361
***

-0.310 +0.016 -0.005 -0.001 -0.096
***

+1.095
***

0.168

INDEP	 board independence	 BSIZE	 board size
DIRW	 directors’ ownership	 BLOK	 percentage of external block holdings
LFSIZE	 log firm size	 IC	 industry control

Q9901/0204	 average Tobin’s Q calculated as Market Value (Market Value of Equity plus minority 
interest plus Total Liabilities) divided by the Total Assets for three year period 1999 
to 2001/2002 to 2004.

***/ ** / * 	 denotes significant at 1% / 5% / 10% level respectively
CG	 year the corporate governance factors are measured

It is clear that the relationship of governance arrangements with Q 
are time specific at best.  Independence, which is predicted to be positively 
related to performance, has a negative sign in the second period.  The 
signs of board size are consistently positive but significant in only two 
periods.  The sign of the block holding variable is consistently negative 
which is counter to expectation, thus, the larger the blockholding the 
lower  Q.  The size of directors’ holdings (DIRW) is not significant and 
it changes sign.
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There is, however, a strong positive industry effect and, since Q 
incorporates expectations of future growth, a negative relationship with 
company size because large firms are less likely to have exceptional percentage 
increases in sales and profits than smaller ones.

Further analysis of the association between Q and corporate governance 
variables was carried out using three sub-periods and a two-year average for 
Q instead of three years.  The results provided the same patterns.

Performance measured by return on assets

When performance is measured using return on assets (Table 4.5), 
the association with corporate governance and control variables is weaker.  
Nevertheless, board independence and board size consistently have negative 
coefficients for both periods: less independent and smaller boards have 
better returns on assets.  Although Adjusted R2 is not large, both appear 
as significant in the second period.  In comparison with the results for Q, 
independence has a consistent sign throughout but the sign of board size 
becomes negative, with some level of significance, in four out of six periods.  
Size and industry continue to be significant but the sign of company size 
changes from negative to positive suggesting large companies had higher 
return on assets than smaller ones.  
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Table 4.5 	 Return on assets against board and ownership 

CG CONSTANT INDEP BSIZE DIRW BLOK LFSIZE IC ADJ.
R2

Expected 
sign

+ ? ? + ? +

ROA9901 1999 -0.097
**

-0.034 -0.002 +0.000 +0.000 +0.011
**

+1.019
***

0.105

ROA9901 2000 -0.145
***

-0.005 -0.005
**

+0.001
*

+0.000 +0.016
***

+1.031
***

0.123

ROA9901 2001 -0.174
***

-0.027 -0.002 +0.001
*

+0.000 +0.014
***

+1.133
***

0.106

ROA0204 2002 -0.201
***

-0.049
*

-0.005
*

+0.000 +0.000 +0.018
***

+1.053
***

0.153

ROA0204 2003 -0.174
***

-0.061
***

-0.004
*

-0.000 +0.000 +0.017
***

+0.774
***

0.136

ROA0204 2004 -0.172
***

-0.055
**

-0.005
**

+0.000 +0.000 +0.017
***

+0.794
***

0.129

INDEP	 board independence	 BSIZE	 board size 
DIRW	 directors’ ownership	 BLOK	 percentage of external block holdings
LFSIZE	 log firm size	 IC	 industry control 

ROA9901/0204	 average (operating income/total assets for three year period 1999 to 2001/2002 to 
2004

***/ ** / * 	 denotes significant at 1% / 5% / 10% level respectively
CG	 year the corporate governance factors are measured

Performance measured by sales to assets ratio

When performance is measured by sales to assets ratio the results are 
stronger (Table 4.6).  Board independence and board size again are negative 
and are significant in all but one case (board size in 1999).  Directors’ 
ownership and block holdings are positive  and are significant half the time: 
large shareholdings by directors or external  shareholders are associated 
with greater sales to assets ratios.
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Table 4.6 	 Average sales to assets ratio against board and ownership 

CG CONST INDEP BSIZE DIRW BLOK LFSIZE IC ADJ.
R2

Expected 
sign

+ ? ? + ? +

SASET9901 1999 -1.669
***

-0.416
**

-0.009 +0.011
***

+0.001 +0.137
***

+0.849
***

0.313

SASET9901 2000 -1.702
***

-0.326
**

-0.071
***

+0.009
***

+0.003 +0.181
***

+0.846
***

0.354

SASET9901 2001 -1.657
***

-0.559
***

-0.042
***

+0.003 +0.002 +0.161
***

+0.824
***

0.299

SASET0204 2002 -1.707
***

-0.370
**

-0.058
***

+0.005
*

+0.004
*

+0.171
***

+0.850
***

0.329

SASET0204 2003 -1.861
***

-0.339
**

-0.077
***

+0.006
*

+0.003 +0.203
***

+0.761
***

0.311

SASET0204 2004 -1.856
***

-0.464
***

-0.075
***

+0.003 +0.006
**

+0.193
***

+0.844
***

0.324

 
INDEP	 board independence	 BSIZE	 board size
DIRW	 directors’ ownership	 BLOK	 percentage of external block holdings
LFSIZE	 log firm size	 IC	 industry control

SASET9901/0204	 average ratio sales to assets for three year period 1999 to 2001/2002 to 2004 

*** / ** / * 	 denotes significant at 1% / 5% / 10% level respectively
CG	 year the corporate governance factors are measured

The strength and consistency of these results is intriguing.  On an 
industry by industry basis, it might be expected that sales to total assets 
is a reasonable measure of efficiency and it has been suggested (Ang, Cole 
and Lin, 2000) that it might be an indication of success in controlling 
agency costs.  If that is the case, it appears that smaller boards are to be 
preferred to more independent ones.
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Discussion of results

There is little evidence that companies with more independent 
boards perform better in terms of the market to book ratio (Q) or 
profitability (ROA).  If anything, independence appears to be negatively 
associated with performance.  Sales to assets ratio (SASET) and board 
independence have a negative and significant relationship throughout the 
sample period.  All performance measures have a strong and significant 
relationship with firm size and industry.  Large firms have better return on 
assets and sales to assets than small ones, but worse growth opportunities 
(Q).  Over the period, the board size variable shows a significant (1%) 
negative relationship with SASET1.

The relationship between board size and Q was explored further.  
For illustrative purposes, Figure 4.5 shows the regression using the log 
of Q and board size.  The following chart plots the results and shows 
that the relationship between board size and Q may not be uniformly 
increasing or decreasing.  The curve extrapolates for board sizes greater 
and smaller than those observed in the sample.

Figure 4.5 	 Q to board size Q to board size
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The figure shows that for the fitted relationship and within the range 
of board sizes observed in practice, there is an optimal size of seven or 
eight members.  An optimum may represent the balance between the 
increase in expertise and other benefits, as numbers increase, against 
the costs of coordination and delay in decision-making process, that 
also increase with board size.  Yermack (1996) studies a sample of US 
industrial corporations (1984-1991) and finds evidence of the same 
general shape of curve.  Too few companies had board sizes greater than 
13 to say whether the upturn beyond that size is true in practice.

A convergence of interests between managers and shareholders is 
expected when managers own some of a company’s shares.  As managerial 
ownership increases from zero, a firm’s performance improves, as managers 
are less inclined to draw away resources from value enhancement but, 
beyond a certain point, as boards become entrenched, performance may 
decline.  However, the results indicate that managerial ownership has 
a mixed and insignificant relationship with Q, a generally positive but 
significant relationship with ROA and a positive and generally significant 
relationship with SASET.  This is similar to the findings by Faccio and 
Lasfer (1999) that show a weak relationship between the firm value and 
managerial ownership.  Their sample is UK non-financial companies for 
a one-year period only (June 1996 to June 1997).  Directors’ ownership 
seems to result in improved efficiency, but the market is not willing to 
pay a premium for it.  

Outside owners with significant stakes can influence the behaviour 
of a firm’s board of directors.  In this study, the total of the ten largest 
holdings of more than 3% is used to measure the external block holdings 
(BLOK).  Block holdings is negatively associated with Q, and shows 
a significant relationship for three years; 2000, 2001 and 2002.  It 
has a positive association with SASET (significant in two years), but a 
mixed, insignificant relationship with ROA2.  The results do not provide 
support for the view that powerful external shareholders are effective in 
improving performance.
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Further analysis

Further possible kinds of relationship in the data were explored.  It 
is possible that performance may be affected by whether shareholdings 
are dominated by insiders (the board) or outsiders and whether the 
potential tension between the two groups is important.  To this end, the 
data on ownership was used to calculate which is the difference between 
the INOUT (% external block holdings and % directors’ holdings and 
TENS  (% block holdings multiplied by % directors’ holdings).  The 
rationale for the definition of TENS is that tension could be relatively 
high if both block holdings and directors’ holdings are relatively large, 
but not otherwise.  None of the results show any consistent relationships 
and the findings show no evidence that external shareholdings and 
directors’ holdings interact in either a beneficial way or a negative way.

It is possible that companies may alter their governance arrangements 
in response to past or anticipated performance.  In particular, it has been 
suggested that companies’ governance arrangements are not a cause of 
concern to external stakeholders while things are going well, but that 
if performance is poor, companies may react by appointing additional 
directors or increasing the independence of the board.  Such an effect 
would be a plausible explanation of a negative relationship between Q and 
independence.  To test for evidence of this, the change in independence 
(CINDEP) and change in board size (CBSIZE) were used against prior 
period performance as well as ownership and company size, board 
size (in the CINDEP calculation) and independence (in the CBSIZE 
calculation).  Again, no clear pattern emerged so there is no evidence 
that companies are changing their corporate governance arrangements 
as a result of prior performance.  It is possible that, in the evolution of 
governance arising from the Cadbury Report and Combined Code, poor 
performers were early adopters of the guidance.  In the more mature 
period investigated here, that effect, if it existed, may have disappeared.
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The analysis reported thus far assumes that corporate governance 
structure affects corporate performance.  Another possibility is that the 
corporate governance factors are interdependent.  It is also possible that 
the results, so far, are affected by the choice of sub periods or the choice 
of industry.  To test the extent of these effects, an approach using ‘lagged 
variables’ (adjusting time periods) was taken.  The results were consistent 
with the other results; interdependence does not seem to distort the 
results.  Appendix three sets out the technical detail of the approach.  

Industry factors 

The results so far show that size and industry are consistently 
important in explaining the performance of companies.  The size 
variable (natural log of sales) is well-established, widely used and very 
highly correlated with other plausible measures of firm size.  However, 
the variable for industry, ‘IC’, is not so widely used and contains some 
contribution from each firm’s own results.  To explore whether the results 
are sensitive to choice of measurement of the industry factor, another 
measure was also used.

As shown in Table 4.3, the sample is classified into ten industries; 
resources, basic industries, general industries, cyclical consumer goods, 
non-cyclical consumer goods, cyclical services, non-cyclical services, 
utilities, real estate and information technology.  There is little variation 
in corporate governance characteristics among the different industries, 
although utilities, non-cyclical consumers and resources companies have 
the most independent boards.  The same three industries, plus non-
cyclical services, have the largest boards.  Information technology, real 
estate and cyclical-services have the highest proportion of shares owned 
by directors and real estate general industries and non-cyclical services 
have the largest block holdings by outside shareholders.  Qualitatively 
similar findings were obtained by Lasfer (2006) although he excluded 
real estate companies from consideration.  For clarity of presentation and 
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to conserve statistical degrees of freedom, the number of industries was 
reduced to six: DIC02 (resource, basic industries, and general industries); 
DIC34 (Cyclical consumer goods, and Non-cyclical consumer goods); 
DIC56 (Cyclical Services and Non-Cyclical Services), DIC7 (utilities); 
DIC8 (real estates); and, DIC9 (information technology).  Companies 
were ascribed the value one if they belonged to that industry and 
zero otherwise.  No separate variable is included in the table for the 
information technology sector since membership is implied if the other 
industry variables have value zero.

Association with Q, ROA and SASET

The results of re-running the analysis against Q (see Table 4.7) show 
the same pattern of results for the corporate governance factors.  The 
fact that all the statistically significant industry control variables have 
negative coefficients indicates that the omitted industry (information 
technology) had high levels of Q, which is known to be the case for the 
period.  The results show that industry membership is important for 
performance as measured by Q.
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Table 4.7  Regression estimates of Q against board and ownership structure

CG Const INDEP BSIZE DIRW BLOK LFSIZE

Q9901 99 14.827
***

+1.739
***

-0.047 -0.009 -0.008 -0.638
***

Q9901 00 14.744
***

+0.525 +0.173
***

-0.001 -0.017
**

-0.771
***

Q9901 01 14.821
***

+0.372 +0.207
***

+0.006 -0.023
***

-0.786
***

Q0204 02 3.964
***

-0.133 +0.019 +0.000 -0.004 -0.168
***

Q0204 03 3.807
***

-0.188 +0.027 +0.000 -0.003 -0.155
***

Q0204 04 3.754
***

-0.203 +0.027 -0.004 -0.001 -0.149
***

DIC02 DIC34 DIC56 DIC7 DIC8 ADJ R2

Q9901 -3.121
***

-2.086
***

-2.503
***

-3.876
***

-5.453
***

0.366

Q9901 -3.354
***

-2.684
***

-2.618
***

-3.660
***

-5.942
**

0.352

Q9901 -3.402
***

-2.531
***

-2.584
***

-3.819
***

-5.948
***

0.341

Q0204 -0.343
*

+0.134 -0.063 -0.536
*

-1.261
***

0.167

Q0204 -0.442
**

+0.029 -0.156 -0.625
**

-1.379
***

0.156

Q0204 -0.482
**

-0.011 -0.184 -0.682
**

-1.366
***

0.152

INDEP	 board independence	 BSIZE	 board size
DIRW	 directors’ ownership	 BLOK	 percentage of external block holdings
LFSIZE	 log firm size	
Q	 Tobin’s Q calculated as Market Value (Market Value of Equity plus minority interest plus 

Total Liabilities) divided by the Total Assets with industry control of dummy variables
DIC02	 resources, basic and general industries equal to 1, others 0 
DIC34	 consumer goods equal to 1, others 0	
DIC56	 services equal to 1, others 0	
DIC7	 utilities equal to 1, others 0
DIC8	 real estates equal to 1, others 0
*** / ** / * 	denotes significant at 1% / 5% / 10% level respectively
CG	 year the corporate governance factors are measured
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Similarly when the analysis is performed with ROA and SASET a 
similar pattern of significance as in the previous analysis is discovered.  
Thus, the results do not change using a different definition of industry 
membership.  

Two year average

In view of the time specificity of the results, it is possible that 
the choice of sub-periods is important.  To explore this, the original 
regressions were repeated using two-year sub-periods.  This not only 
explores the sensitivity of the results to choice of average periods but also 
accords roughly with different market conditions; the market was at its 
peak in 1999-2000, declining in 2001-2002, and recovering in 2003-
2004.  Qualitatively similar results were obtained as before, indicating 
that the results were not sensitive to choice of sub-periods.

Summary

This chapter evaluates the relationship between some corporate 
governance factors and corporate performance.  Board independence, 
board size, directors’ holdings and block holdings are chosen for the 
companies’ corporate governance structures, while Tobin’s Q, return on 
assets, and ratio of sales to assets are used as the performance measures.  
The sample period is 1999 to 2004, divided into two sub-periods; 1999 
to 2001, and 2002 to 2004.  Previous research, (eg Agrawal & Knoeber, 
1996)) indicates that corporate governance factors are interdependent 
and that no one governance structure suits all firms.  For example, the 
structure of governance for a firm will depend on the firm’s economic 
characteristics, including industry and size.  
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The key findings of the various analyses reported in the chapter are:

•	 For Q (market to book ratio)

-	 Large companies tend to have smaller values of Q.

-	 Some evidence that more independent companies and companies 
with bigger boards had higher values of Q for 1999-2001, but 
a weaker relationship, if anything negative, in the later period.

•	 For ROA (return on assets)

-	 Companies with more independent or larger boards tended 
to have lower levels of return on assets.  The relationship was 
stronger in 2002-2004.

-	 Larger companies tended to have larger ROA in 1999-2001, 
but not in 2002-2004.

•	 For SASET (sales to total assets)

-	 A strong tendency for smaller companies and companies with 
more independent or larger boards to have lower SASET ratios.  

After controlling for size and industry the results show no clear 
pattern of relationship between governance and performance that is 
sustained in both sub periods, except in one respect.  There is a consistent 
and significant negative relationship between the ratio of sales to total 
assets and both the proportion of independent directors and board size.

The lack of relationship between governance and either a stock 
market based measure of performance (Q) or an accounting measure 
(ROA) is not unexpected as it would be unlikely that companies would 
consistently ignore an opportunity to increase shareholder value by 
rearranging their corporate governance.  The finding can be interpreted 
as providing support for existing governance arrangements.  If the 
Combined Code’s requirements for independent directors were imposing 
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significant net costs on companies, a stronger negative relationships 
between independence and performance might be expected than has been 
found.  There is also little evidence that ownership patterns are important 
in determining company performance or that large shareholders monitor 
managers in a way that results in improved performance.

Endnotes

1	 Qualitatively similar results were obtained by Bhagat and Black (BB) (2002). 
Among other things, this study extends and replicates BB in UK market 
conditions. Comparing the results reported by BB to the present study’s results, 
there are similarities but also some differences that may be due to different 
economic and regulatory environments and to time specificity. For example, 
BB find that board independence shows significant negative association with 
all three performance measures. The board independence in this study shows 
positive and insignificant relationship with Q for the first period (except for 
1999), but negative associations in the second period and with the other two 
measures (insignificant with ROA and significant with SASET). Otherwise the 
results are qualitatively similar to BB.

2	 Baghat and Black report a similar association between performance and large 
external shareholdings (measured as number of outside shareholders with more 
than 5%). Demsetz and Villalonga (2001) observe a similar relationship between 
Q and block holdings.  



5 	Risk and Corporate Governance

Introduction

There has been little previous research on risk and corporate governance, 
although there are grounds for expecting a relationship.  Corporate 
governance mechanisms are likely to affect the risks attached to corporate 
performance as well as performance levels.  

Effective monitoring of management decisions by independent 
directors should result in the rejection of strategic proposals that are 
high risk or which have been insufficiently thought through, even if 
that means, at times,  rejecting high risk projects that could turn out 
to be successful.  Moreover, insofar as shareholder value can be created 
by reducing a company’s systematic risk (Beta), effective independent 
monitoring should tend to be associated with lower levels of beta, other 
things being equal.

Similarly, if large boards are more effective as monitors than smaller 
boards, the same effect might be expected.  Where directors have a large 
proportion of their personal wealth invested in a company they can be 
expected to take less risky decisions, since they are unable to fully diversify 
the risks that they face.  Finally, large external shareholdings have both 
the incentive to monitor managerial strategy and the power to discipline 
managers who make poor decisions, leading to a greater level of caution 
in management decision-making.  That is to say, corporate governance 
factors are expected to be negatively associated with risk.  However, riskier 
firms may require more effective governance mechanisms.  

Few previous studies have examined the relationship between 
corporate governance and risks of various kinds.  Brown and Caylor 
(2004) found that US companies with weaker governance had higher 
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volatility and lower profitability and liquidity than other companies.  
Other studies have found similar results for US firms and it may be that 
the results are driven by the probability of a takeover rather than other 
factors (Ferreira and Laux, 2007).

Risk and governance

In this study risk was measured in three ways: total risk, systematic 
risk and a measure of sudden share price falls.  

Total risk and governance

Table 5.1 shows that, when the risk of a company’s share price is 
measured by the variance of returns (the total risk), none of the corporate 
governance factors are consistently significant.

Table 5.1 	 Regression of variance against board and ownership structure, 
firm size and industry control

Dependent 
variable

CG Const. INDEP BSIZE DIRW BLOK LFSIZE

VAR9901 99 0.003 -0.002 +0.000 -0.000 +0.000 +0.000

VAR9901 00 0.004 -0.002
*

-0.000 -0.000
**

-0.000 +0.000

VAR9901 01 0.004 -0.001 -0.000 -0.000
*

-0.000 +0.000

VAR0204 02 0.001 -0.001 +0.000
**

-0.000 +0.000 +0.000
*

VAR0204 03 0.003 +0.000 +0.000 -0.000 -0.000 +0.000

VAR0204 04 0.003 +0.002 +0.000 +0.000 -0.000 +0.000
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Table 5.1 	 Regression of variance against board and ownership structure, 
firm size and industry control (Cont.)

Dependent 
variable

DIC02 DIC34 DIC56 DIC7 DIC8 ADJ
 R2

VAR9901 -0.001 +0.000 +0.000 -0.002 +0.001 -0.014

VAR9901 +0.000 -0.000 +0.001 -0.001 +0.001 -0.004

VAR9901 +0.000 +0.000 +0.000 -0.002 +0.001 -0.017

VAR0204 -0.001 -0.002 +0.000 -0.003 -0.001 0.001

VAR0204 +0.000 -0.002 +0.000 -0.003 +0.000 -0.004

VAR0204 +0.000 -0.002 +0.000 -0.002 -0.001 -0.009

Industry:

INDEP	 board independence	 BSIZE	 board size
DIRW	 directors’ holdings	 BLOK	 percentage of external block holders
LFSIZE	 log sales proxy firm size

DIC02	 resources, basic and general industries equal to 1, others 0
DIC34	 consumer goods equal to 1, others 0 
DIC56	 services equal to 1, others 0
DIC7	 utilities equal to 1, others 0
DIC8	 real estates equal to 1, others 0
*** / ** / * 	denotes significant at 1% / 5% / 10% level respectively
CG	 year the corporate governance factors are measured

Systematic risk and governance

The most widely accepted model of stock market valuation is the 
Capital Asset Pricing Model which reflects the appropriate measure of 
risk for the holder of a diversified portfolio of shares.  The ‘systematic 
risk’ or Beta, is a measure of the undiversifiable risk of a company arising 
from the link between the share price movements of the company and 
the market generally.  This risk is important to general investors who 
hold a diversified portfolio of shares.  A stock whose returns tend to move 
more than the market as a whole will have a beta value greater than one, 
indicating that the stock is more volatile than the market.  Conversely, 
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if a stock’s returns tend to move less than the market, its beta value is 
less than one.  A stock with a high beta value is riskier than one with 
a low beta.  The beta is calculated as the covariance of a firm’s weekly 
returns with the market weekly return divided by the variance of the 
market weekly return.  The sample period, 1999 to 2004, is sub-divided 
into five over-lapping two-year periods.  Then beta is calculated for each 
periods as: BETA9900, the beta for the period of 1999 to 2000 and so 
on.  Regressions using the values of the governance and control variables 
are calculated for each year of the relevant period.

Table 5.2 shows that the coefficient of the independence variable 
is consistently negative, as expected, but only on three occasions is it 
significant and the results overall are not very good at explaining risk.  
Further exploration using two-stage least squares and alternative sub-
periods confirmed this finding. There is only one significant value for 
directors’ ownership and three for blockholdings.  Taken together, there 
is little evidence that companies with more independent boards, boards 
of a particular size, or companies with different ownership structures 
have a different systematic risk from other companies.  
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Table 5.2	 Beta against board and ownership structure, firm size and 
industry 

 
CG Const. INDEP BSIZE DIRW BLOK LFSIZE

BETA9900 99 0.322 -0.165 -0.002 -0.003 +0.001 +0.025

BETA9900 00 0.449 -0.293
**

-0.006 -0.006
**

-0.002 +0.018

BETA0001 00 0.579 -0.524
***

-0.019 -0.010 -0.003 +0.012

BETA0001 01 0.393 -0.204 -0.014 -0.004 -0.003 +0.033

BETA0102 01 0.669 -0.092 -0.009 -0.001 -0.006
*

+0.022

BETA0102 02 0.800 -0.158 -0.036 -0.005 -0.006
*

+0.039

BETA0203 02 1.173
***

-0.203 -0.014 -0.002 -0.006
***

-0.004

BETA0203 03 1.040
**

-0.156 -0.002 -0.001 -0.003 -0.003

BETA0304 03 0.737
*

-0.298 
*

-0.002 -0.003 -0.001 +0.012

BETA0304 04 0.877
**

-0.104 -0.012 -0.002 -0.002 +0.015
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Table 5.2	 Beta against board and ownership structure, firm size and 
industry (Cont.)

DIC02 DIC34 DIC56 DIC7 DIC8 ADJ R2

BETA9900 -0.022 +0.002 -0.008 -0.190 +0.063 -0.015

BETA9900 +0.064 +0.116 +0.080 -0.091 +0.151 0.011

BETA0001 +0.066 +0.087 +0.156 +0.016 +0.214 0.007

BETA0001 +0.050 -0.046 +0.035 -0.031 +0.171 -0.017

BETA0102 +0.028 +0.051 +0.058 +0.030 +0.230 -0.019

BETA0102 -0.064 -0.046 -0.018 +0.001 -0.171 -0.009

BETA0203 -0.153 -0.012 -0.106 +0.000 -0.064 0.007

BETA0203 -0.182 -0.113 -0.166 -0.012 -0.183 -0.020

BETA0304 -0.252
*

-0.163 -0.237
*

-0.098 -0.181 -0.007

BETA0304 -0.320
**

-0.233 -0.282
*

-0.171 -0.195 -0.014

Industry:

INDEP	 board independence	 BSIZE	 board size
DIRW	 directors’ holdings	 BLOK	 percentage of external block holders
LFSIZE	 log sales proxy firm size

DIC02	 resources, basic and general industries equal to 1, others 0
DIC34	 consumer goods equal to 1, others 0
DIC56	 services equal to 1, others 0
DIC7	 utilities equal to 1, others 0
DIC8	 real estates equal to 1, others 0
*** / ** / * 	 denotes significant at 1% / 5% / 10% level respectively
CG	 year the corporate governance factors are measured

One of the functions that corporate governance may serve is that 
of reducing the probability of large adverse share price movements or 
‘nasty surprises’, such as occur when firms fail or major strategic errors 
are revealed.  The research seeks to identify large adverse share price 
movements, if there were any.  In order to do this, for each company the 
lowest quarterly return in each year is calculated using a weekly return 
index.  This calculation provides six minimum return figures for the 
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sample period; minimum return for 1999, 2000, 2001, 2002, 2003, and 
2004.  The effect of the calculation is to identify any quarterly period in 
which companies had particularly large negative returns.

Table 5.3 shows that a reasonable amount of the lowest total return 
is explained, but most of it is, as usual, due to industry and size.  The 
sign of independence is predominantly negative, with some significance 
in only two out of six periods.  If anything, therefore, there is a tendency 
for companies with more independent boards to suffer greater adverse 
returns than otherwise; this tends to refute the suggestion that companies 
with more independent boards are less likely to suffer relatively large 
negative returns.

Table 5.3 	 Annual lowest total return against board and ownership 
structure, firm size and industry 

Dependent 
variable CG Constant INDEP BSIZE DIRW BLOK LFSIZE

NTR99 99 -0.450
***

-0.047 +0.003 +0.000 -0.001
***

+0.002

NTR00 00 -0.616
***

+0.010 -0.007
**

+0.000 +0.000 +0.013
**

NTR01 01 -0.986
***

-0.026 -0.009
**

+0.000 +0.000 +0.037
***

NTR02 02 -0.657
***

-0.070
*

-0.005 -0.001 +0.000 +0.015
**

NTR03 03 -0.392
***

-0.086
**

+0.003 -0.002
**

-0.001
*

-0.003

NTR04 04 -0.621
***

-0.042 +0.001 +0.000 +0.001
*

+0.022
***
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Table 5.3 	 Annual lowest total return against board and ownership 
structure, firm size and industry (Cont.)

Dependent 
variable

DIC02 DIC34 DIC56 DIC7 DIC8 ADJ 
R2

NTR99 +0.087
***

+0.128
***

+0.092
***

+0.238
***

+0.191
***

0.201

NTR00 +0.215
***

+0.204
***

+0.202
***

+0.232
***

+0.298
***

0.220

NTR01 +0.330
***

+0.335
***

+0.290
***

+0.380
***

+0.509
***

0.416

NTR02 +0.180
***

+0.224
***

+0.146
***

+0.294
***

+0.352
***

0.220

NTR03 +0.192
***

+0.184
***

+0.140
***

+0.287
***

+0.236
***

0.148

NTR04 +0.134
***

+0.157
***

+0.128
***

+0.206
***

+0.261
***

0.235

NTR 	 lowest total return for the year	 INDEP	 board independence
BSIZE	 board size	 DIRW	 directors’ holdings
BLOK	 percentage of external block holders	 LFSIZE	 log sales proxy firm size

Industry:

DIC02	 resources, basic and general industries equal to 1, others 0
DIC34	 consumer goods equal to 1, others 0
DIC56	 services equal to 1, others 0
DIC7	 utilities equal to 1, others 0
DIC8	 real estates equal to 1, others 0
*** / ** / * 	denotes significant at 1% / 5% / 10% level respectively
CG	 year the corporate governance factors are measured

Does poor performance cause governance changes?

It is possible that poor performance causes firms to adjust their 
governance structure as a means of diverting criticism (MacNiel and Li, 
2006).  Although this study has not shown evidence of this occurring, 
additional work on the relationship between annual lowest total return 
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and the governance arrangements were carried out using independence 
and change in independence (Tables 5.4 and 5.5).

The results in Table 5.4 are interesting.  Although relatively little 
is explained overall (6.6% to 12.4%), larger companies have more 
independent boards, companies where directors own a large proportion 
of the shares have less independent boards and companies with larger 
boards have a lower proportion of independent members.  

Table 5.4 	 Board independence against lag annual lowest total return, 
board size and ownership structure

Dependent 
variable CG Constant NTRn-1 BSIZE DIRW BLOK LFSIZE

INDEP00 00 -0.507
***

-0.343
***

-0.004 -0.005
***

-0.001 +0.020
**

INDEP01 01 -0.367
***

-0.072 -0.011
*

-0.004
***

+0.000 +0.028
**

INDEP02 02 -0.291
*

-0.102 -0.016
**

-0.005
***

+0.000 +0.023
**

INDEP03 03 -0.683
***

-0.391
***

-0.014
**

-0.004
***

-0.000 +0.042
***

INDEP04 04 -0.505
***

-0.111 -0.015
**

-0.005
***

+0.000 +0.047
***



90 Corporate Governance and Corporate Performance

Table 5.4 	 Board independence against lag annual lowest total return, 
board size and ownership structure (Cont.)

Dependent 
variable DIC02 DIC34 DIC56 DIC7 DIC8 ADJ R2

INDEP00 +0.025 +0.102
*

+0.097
*

+0.211
**

+0.146
**

0.116

INDEP01 -0.035 +0.030 -0.014 +0.057 +0.039 0.066

INDEP02 +0.007 +0.129
*

+0.061 +0.049 +0.076 0.084

INDEP03 +0.053 +0.129
*

+0.053 +0.229
**

+0.132
*

0.124

INDEP04 -0.030 +0.013 -0.033 +0.040 +0.037 0.120

NTRn-1	 lowest total return for the previous year	 INDEP	 board independence
BSIZE	 board size	 DIRW	 directors’ holdings
BLOK	 percentage of external block holders	 LFSIZE	 log sales proxy firm size

Industry:

DIC02	 resources, basic and general industries equal to 1, others 0
DIC34	 consumer goods equal to 1, others 0
DIC56	 services equal to 1, others 0
DIC7	 utilities equal to 1, others 0
DIC8	 real estates equal to 1, others 0
*** / ** / * 	 denotes significant at 1% / 5% / 10% level respectively
CG	 year the corporate governance factors are measured

It is no surprise that larger companies have boards that are more 
independent, since large companies are generally more mature and 
more subject to scrutiny from analysts.  The strong negative relationship 
between independence and directors’ ownership suggests that directors 
who own a significant stake in a company are reluctant to be monitored 
by outsiders, indicating a possible weakness in governance1.  The negative 
relationship with board size arises because of the effective requirement 
for a minimum of three independent directors, who thus make up a 
larger proportion of a small board than of a big one.



91Risk and Corporate Governance

The lack of a relationship with block holdings suggests that large 
external shareholders rely on their own influence, rather than on 
independent directors, to monitor and control management.

The sign of the relationship with lowest returns in the previous 
period is consistently negative and are highly significant in two of the 
five periods.  This might be thought to indicate that companies that 
performed badly responded by appointing additional independent 
directors.  However, when changes in independence are analysed (Table 
5.5) the explanatory power is low and, on the two occasions when return 
variable is significant, the coefficients have opposite signs.  Overall this 
does not provide evidence that companies react to adverse results by 
adding independent directors to the board.

Table 5.5 	 Change in board independence against lag annual lowest total 
return, board size and ownership structure

Dependent 
variable CG Constant NTRn-1 BSIZE DIRW BLOK LFSIZE

CINDEP1 00 0.059 -0.069 -0.007 +0.000 +0.000 -0.003

CINDEP2 01 0.029 -0.113 -0.004 +0.000 +0.000 -0.002

CINDEP3 02 -0.044 -0.010 -0.010
**

-0.001 +0.000 +0.008

CINDEP4 03 -0.252
**

-0.149
**

-0.001 +0.001 +0.001 +0.021
**

CINDEP5 04 0.108 +0.157
***

-0.001 -0.001 -0.001 +0.007
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Table 5.5 	 Change in board independence against lag annual lowest total 
return, board size and ownership structure (Cont.)

Dependent 
variable DIC02 DIC34 DIC56 DIC7 DIC8 ADJ R2

CINDEP1 +0.080
*

+0.139
***

+0.103
**

+0.005 +0.149
***

0.022

CINDEP2 +0.043 +0.047 -0.005 +0.005 +0.008 -0.009

CINDEP3 +0.043 +0.080 +0.056 -0.020 +0.028 0.001

CINDEP4 -0.040 -0.076 -0.076
*

+0.076 -0.033 0.038

CINDEP5 -0.079
*

-0.128
***

-0.083
**

-0.192
***

-0.051 0.025

NTRn-1 	 lowest total return for the previous year	 CINDEP	 change in board independence
BSIZE	 board size	 DIRW	 directors’ holdings
BLOK	 percentage of external block holders	 LFSIZE	 log sales proxy firm size

Industry:

DIC02	 resources, basic and general industries equal to 1, others 0
DIC34	 consumer goods equal to 1, others 0
DIC56	 services equal to 1, others 0
DIC7	 utilities equal to 1, others 0
DIC8	 real estates equal to 1, others 0
*** / ** / * 	 denotes significant at 1% / 5% / 10% level respectively
CG	 year the corporate governance factors are measured

Summary

The Combined Code’s main principle is that every company should 
be headed by an effective board, which is collectively responsible for 
the success of the company.  In addition, the Code emphasises that 
non-executive directors are responsible for monitoring the performance 
of management and the reporting of performance.  If the reasoning 
behind the Code is well founded, it might be expected that the greater 
the compliance by companies, the lower their risk will be.  This chapter 
examines the link between the board structure using board independence 
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and board size as the governance mechanisms with companies’ risk 
profiles.

Risk is measured in three ways: variance of returns, beta and lowest 
total return.  The results show no evidence that companies that are 
highly monitored with a large proportion of independent directors, 
large boards or a large proportion of shares owned by block holder are 
less risky than others.  Larger companies have more independent boards, 
companies where directors control a large proportion of the shares have 
less independent boards, and large boards have a lower proportion of 
independent members.

 
Endnote

1	 A recent study by Lasfer (2006) tests whether high managerial ownership leads 
to management entrenchment, which consequently gives power to the CEO 
to create a board that is unlikely to monitor executives. His findings indicate a 
strong negative relationship between the managerial ownership level and other 
corporate governance factors, namely, the split of the roles of the CEO and the 
Chair, the proportion of NEDs and the appointment of NED as a Chair.





6 	C onclusions

Introduction

In the past two decades corporate governance has become a central 
issue in financial regulation.  This issue has again come to the fore 
with the recent global financial crisis.  This chapter summarises the 
overall results of the empirical research on the link between corporate 
governance structure, ownership structure and firm performance and 
risk.  In addition, the study also investigates the possibility that firm 
performance may affect the corporate governance structure.  FTSE 350 
index companies listed on 31 December 1999 and/or 30 June 2004 
form the population for the research.  The measures of firm performance 
and risk used in the research are market value to book value ratio (Q), 
return on assets, ratio of sales to assets, lowest total returns, and firms’ 
total and systematic risks (Beta).

Prior research

The review of the literature in chapter two shows that the results 
of previous research on governance and measures of performance have 
been mixed with either an inverse relationship or no relationship found 
between board independence and performance by the majority of studies.  
Most leading research has been based on US data or on the period of 
rapid changes in governance following the Cadbury report.  This report 
investigates the relationship between corporate governance and corporate 
performance in the UK in a later, more stable period.  Four questions 
are addressed: 
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•	 Is there an association between particular governance arrangements 
and firm performance? 

•	 Are governance arrangements interdependent with other factors? 

•	 Do poorly performing firms appoint additional independent 
directors? 

•	 Do companies with particular governance arrangements have lower 
levels of risk than others?

Results

Governance and performance

There were discernible trends in corporate governance over the 
period of the study with the independence of boards increasing and 
board sizes decreasing.  There were also relationships among corporate 
governance factors.  After controlling for industry it is found that 
large companies have more independent boards and companies that 
have a large proportion of shares owned by directors tend to have less 
independent boards.

Initially, three measures of corporate performance were examined  
- market to book ratio (Q), return on assets (ROA), ratio of sales to 
total assets (SASET) .  The three variables are interconnected with each 
other and the previous values of themselves.  Q and the other variables 
are strongly positively related to their values in previous periods.  That 
is to say a high value last year is likely to be associated with a high value 
in the current year. Q is also strongly related to the change in SASET 
over the previous year.  

Performance is volatile but governance changes slowly.  Performance 
is first investigated using two three-year sub-periods; 1999 to 2001, and 
2002 to 2004, and then over three two-year sub-periods (1999-2000, 
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2001-2002, and 2003-2004).  Much of the variation in performance is 
explained by industry membership.  For example, the highest Q level is 
for the information technology sector for the period of 1999 to 2001, 
whereas the highest ROA is for the general industries sector, and the 
cyclical consumer goods sector has the highest SASET.  

The results of the initial analysis are mixed and appear to be time 
specific.  There is little evidence that independence or board size is related 
to either Q or ROA, but they both have a strong negative association 
with SASET during both sub-periods.  All performance measures have 
a strong and significant relationship with firm size and industry.  Large 
firms have better return on assets and sales to assets than small ones, but 
worse growth opportunities (Q).

Are governance arrangements interdependent with performance and 
other factors?

The research also investigates whether corporate governance affects 
corporate performance or vice versa.  The results reported in chapter 
four show no evidence that interdependence is a problem for any of 
the variables; this tends to confirm the reliability of the initial analysis.  

Governance and survival

As might be expected, larger companies were more likely to 
survive in the FTSE350 index than smaller ones.  In the period under 
review property companies were more likely to survive, and technology 
companies less so.  Survival was not related to corporate governance 
characteristics.
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Governance and shareholder activism

Shareholder activism as measured by opposition to directors’ 
recommendations at AGM was greater during the period of market 
decline.  There were indications that companies that had high market 
to book values at the beginning of the period or which had large boards 
were more likely to be subject to shareholder opposition.

Governance and risk

Recommended corporate governance practices are at least as likely 
to affect companies’ risk profiles as their profitability or market to book 
ratio.  An effective board should be able to evaluate management’s 
strategies in order to reduce the number of risky decisions.  Larger 
boards, high managerial ownership and large external holdings also 
increase monitoring of risks and the incentives to take risky decisions.  
However, there was no consistent relationship between either total risk 
or systematic risk (Beta) and corporate governance arrangements.

Governance and poor performance

The research uses a novel measure of risk that seeks to capture sudden 
drops in share price (‘nasty surprises’) occurring over relatively short 
(12 week) periods.  The results do not show any strong and significant 
relationship with governance and, in particular, there is no evidence 
that companies with more independent boards are less likely to suffer 
price reversals.

Governance and other factors

Non-executives directors are not only expected to monitor 
management, but they should also be involved in formulation and 
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management of corporate strategy.  Previous studies have assigned four 
other main functions to the board of directors; (a) the agency/control 
function; (b) the strategic decision and policy support roles; (c) the 
resource acquirer role; and (d) to provide a link to a firm’s reputation.  
With their diverse experience, non-executive directors are in a position 
to contribute valuable expertise and wise counsel to a company.  Because 
independent non-executive directors are not involved in the day-to-day 
management, they should be better able to evaluate objectively strategy 
and executive decisions.

However, board characteristics may be related to firm performance 
or other firm attributes.  For example, if firms are under pressure to 
change governance arrangements, poorly performing firms may be ‘early 
adopters’ of new guidance.  

Further, during the period covered by the research, different stock 
market conditions were encountered at different times and thus a 
consistent relationship between governance and performance may not 
necessarily to be expected, partly because governance changes more 
slowly than markets and partly because companies trade-off governance 
arrangements according to their particular circumstances.

This research found no consistent relationship between governance 
structure (board and ownership structure) and companies’ market book 
value, accounting performance, stock return or risk.  Laing and Weir 
(1999) suggest that the general adoption of specific governance structures 
may not be appropriate for all firms.  Gordon (2007) calls this a process of 
‘sorting’ or optimal differences.  He argues that if there is ‘no one size fits 
all’ solution for board composition, board composition may reflect firms 
finding their own optimal insider/independent mix.  A higher fraction of 
independent directors may produce value-increasing outcomes such as 
improved monitoring, but there may well be costs.  For example, there 
may be difficulties involved in appointing a sufficient number of experts 
to monitor a large diversified company and larger boards may make 
worse decisions.  There is some evidence that companies find it hard to 
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appoint suitably qualified non-executive directors (Fraser and Henry, 
2003).  Weir and Laing (2001) suggest that non-executive directors, who 
are only employed on a part time basis, are likely to have other work 
commitments.  They may therefore be unable to devote sufficient time 
to each company to be effective monitors.  Non-executive directors may 
lack the expertise to understand highly technical business issues and may 
not possess sufficient information to make key decisions.  Furthermore, 
inside directors may contribute valuable advice and insights that are 
lost in a thoroughly independent board.  There was no evidence that 
the presence of powerful external shareholders resulted in improved 
performance.

The findings of this research confirm that companies with a high 
level of directors’ ownership have fewer non-executives (Lasfer, 2006; 
Dedman, 2000).  However, there is little evidence to suggest that poorly 
performing companies try to ward off criticism by appointing additional 
independent directors, as suggested by MacNeil and Li (2006).  There is a 
possible reconciliation of these findings; it is likely that poorly performing 
companies were ‘early adopters’ of governance recommendations and 
other companies came into line at a slower pace, but had done so by 
1999.  The finding that board sizes have been decreasing is possibly 
due to companies appointing independent directors as a reaction to 
the provisions of the Combined Code and then reducing board size to 
a more manageable level as opportunity arises.

Policy implications

The FRC conducts regular reviews of the Combined Code.  The last 
completed review was in 2007 and there is another ongoing in 2009.  Such 
reviews have found relatively little concern among respondents about 
the quality of governance in UK companies and respondents believed 
that governance, and dialogue between companies and shareholders 
had improved over a period of years.  This research finds little to refute 
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that view.  If there had been a clear positive relationship between, say, 
independence or board size and performance, then the conjecture that 
companies could increase their performance by appointing additional 
independent directors might have been sustained.  Alternatively, if 
governance arrangements were imposing significant unnecessary costs 
on companies, it is more likely that a negative relationship between 
governance and performance would be observed, as some companies 
might chose not to comply with guidance in order to report improved 
performance and avoid the costs of compliance.  The lack of a clear 
relationship between independence and performance suggests that 
companies are not too far from the optimum proportion of independent 
directors on their boards.

The negative relationship between share ownership by directors and 
independence of the board and (as other researchers have discovered) 
other recommended governance arrangements suggests that there should 
be more scrutiny of companies where the board may be entrenched by 
virtue of their shareholdings.

Concern with corporate governance arose partly because of 
corporate failures and gross strategic errors by companies.  Accordingly, 
a reasonable objective of good governance is to reduce the riskiness of 
corporate performance and the probability of ‘nasty surprises’.  The 
research shows that there is little evidence that governance arrangements 
are effective in reducing risks or large downside price movements.  
More research is indicated in this area together with a review of the 
training needs of independent directors in evaluating and challenging 
managements’ plans.
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Limitations and future research

No research can be comprehensive and this research addresses 
only some elements of corporate governance and is restricted to large 
UK companies.  Because of the Combined Code, and other regulatory 
factors, there is relatively little observable variation in the governance 
of companies.  Control for different biases in sample design, although 
at least as good as many other studies, may have been imperfect and 
alternative approaches might have produced different results.  

Future research could extend to smaller companies, where it is 
likely that there is more variation in governance and the possibility of 
non-linear associations between governance and performance could be 
explored further.  As noted above, more research into the relationship 
between corporate governance and the risk profile of companies is 
needed.  The recent increase in shareholder activism will provide the 
opportunity to research its impact in conjunction with governance.  The 
rise of private equity as both a new disciplinary mechanism and a new 
mode of ownership also opens up new directions for research.
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Appendix 1

Statistics relating to governance, index membership, corporate 
survival and inter-relationships of performance variables

Table 1 shows, for companies that were members of the FTSE 350 in 1999, 
factors associated with continued membership in 2004 and with survival 
as independent companies, whether still a member of the index or not in 
2004.  See chapter three for discussion of the results.

Table 1	 Survival against governance and other characteristics

Const INDEP BSIZE DIRW BLOK Sep
Chair

Q ROA SASET

Survive in 
FTSE 350

-1.043
***

-.031 0.016 0.003 -0.004
***

-0.079 0.012 0.348
 **

0.044

Survive as 
independent

-0.75 0.126 0.014 0.002 -0.003
***

0.007 0.008 0.236 0.039

LFSIZE Gear DIC02 DIC34 DIC56 DIC7 DIC8 ADJ 
R2

Survive in 
FTSE 350

.100
***

0.000 0.271
 **

0.239 0.333
***

0.253 0.594
***

0.366

Survive as 
independent

0.042
  *

0.000 0.112 .104 0.206
 **

0.067 0.288
  *

0.078

INDEP	 board independence	 BSIZE	 board size
DIRW	 directors’ ownership	 BLOK	 percentage of external block holdings
Sec Chair	 separation of chair & CEO	 LFSIZE	 log firm size
Q	 Tobin’s Q calculated as Market Value  (Market Value of Equity plus minority interest 

plus Total Liabilities) divided by the Total Assets

ROA	 return on assets
SASET	 sales to total assets ratio
Gear	 gearing ratio

Industry:

DIC02	 resources, basic and general industries equal to 1, others 0
DIC34	 consumer goods equal to 1, others 0
DIC56	 services equal to 1, others 0
DIC7	 utilities equal to 1, others 0
DIC8	 real estates equal to 1, others 0
*** / ** / * 	 denotes significant at 1% / 5% / 10% level respectively
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Table 2	 Correlations between corporate performances; Tobin’s Q (Q), return 
on assets (ROA), and ratio of sales to assets (SASET)

Person correlations
SASET99 SASET00 SASET01 SASET02 SASET03 SASET04 Q99 Q00 Q01

SASET99 1.00

SASET00 0.89 1.00

SASET01 0.70 0.78 1.00

SASET02 0.64 0.70 0.91 1.00

SASET03 0.61 0.66 0.86 0.95 1.00

SASET04 0.51 0.57 0.75 0.87 0.92 1.00

Q99 0.14 0.02 -0.02 -0.01 0.01 0.00 1.00

Q00 0.03 0.01 -0.04 -0.03 -0.04 -0.02 0.69 1.00

Q01 0.17 0.15 0.18 0.11 0.13 0.10 0.61 0.66 1.00

Q02 0.13 0.13 0.23 0.25 0.23 0.21 0.40 0.44 0.75

Q03 0.11 0.12 0.17 0.22 0.24 0.22 0.39 0.39 0.55

Q04 0.02 0.02 0.07 0.12 0.15 0.22 0.41 0.39 0.52

ROA99 0.43 0.35 0.30 0.26 0.24 0.24 0.29 0.05 0.24

ROA00 0.34 0.38 0.29 0.25 0.21 0.21 0.11 -0.15 0.21

ROA01 0.22 0.26 0.30 0.26 0.21 0.17 0.04 -0.04 0.26

ROA02 0.15 0.21 0.26 0.26 0.21 0.18 -0.09 -0.18 0.19

ROA03 0.14 0.18 0.24 0.25 0.20 0.12 -0.12 -0.15 0.15

ROA04 0.13 0.15 0.17 0.20 0.16 0.08 -0.08 -0.11 0.07
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Table 2	 Correlations between corporate performances; Tobin’s Q (Q), return 
on assets (ROA), and ratio of sales to assets (SASET) (Cont.)

Person correlations
Q02 Q03 Q04 ROA99 ROA00 ROA01 ROA02 ROA03 ROA04

SASET99

SASET00

SASET01

SASET02

SASET03

SASET04

Q99

Q00

Q01

Q02 1.00

Q03 0.78 1.00

Q04 0.62 0.79 1.00

ROA99 0.30 0.22 0.22 1.00

ROA00 0.26 0.06 0.09 0.80 1.00

ROA01 0.34 0.13 0.06 0.55 0.75 1.00

ROA02 0.32 0.11 0.03 0.43 0.60 0.73 1.00

ROA03 0.30 0.15 -0.06 0.41 0.51 0.73 0.82 1.00

ROA04 0.20 0.10 -0.12 0.38 0.43 0.72 0.62 0.91 1.00

Q	 Tobin’s Q calculated as Market Value (Market Value of Equity plus minority interest plus 
Total Liabilities) divided by the Total Assets

ROA	 Return on assets
SASET	 Ratio of Sales to Total Assets

Table two shows the correlation between the performance variables 
used in this research.  It shows substantial inter-temporal correlation 
for all three variables (SASET correlation is between 0.78 to 0.95; Q 
correlation is between 0.66 to 0.79; ROA correlation is between 0.73 to 
0.91).  These correlations decrease as time distance increases.  For example, 
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correlation of SASET99 (Q99) and SASET00 (Q00) is 0.89 (0.69), 
but SASET99 (Q99) to SASET04 (Q04) is 0.51 (0.41).  Correlations 
between different performance variables are, as expected, less.  In general, 
highest correlation between these performance measures is for the same 
period.  For example correlation between Q and SASET is highest for 
2002 (0.25), SASET and ROA is for 1999 (0.43), except that the return 
on assets for each year exhibits the highest correlations with Q in 2002 
and ROA03 and ROA04 have their highest correlations with the SASET 
variable in 2002.  There is negative correlation between ROA and Q00 
except for ROA99.  The same negative sign is shown between ROA02 
to ROA04 with Q99.

Table 3    Q regressed against change in SASET

Dependent 
variable Constant Qn-1

SASET
(SASETn-
SASETn-1)

Adj. R 
Squared F Statistics

Q00 -0.505 +1.401*** +4.693*** 0.513 168.288***

Q01 1.402*** +0.179*** +0.824*** 0.442 121.324***

Q02 0.721*** +0.419*** +0.599*** 0.571 203.211***

Q03 0.418*** +0.665*** +0.710*** 0.637 269.768***

Q04 0.228*** +0.993*** +0.630*** 0.645 271.742***

Q	 Tobin’s Q calculated as Market Value (Market Value of Equity plus minority interest 
plus Total Liabilities) divided by the Total Assets

SASET	 Ratio of Sales to Total Assets
*** / ** / * 	 denotes significant at 1% / 5% / 10% level respectively
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Similar correlation is shown among the average performance 
variables as the annual performance variables (Table 4).

Table 4   Pearson correlations for average performance variables

Q9901 Q0204 ROA9901 ROA0204 SASET9901 SASET0204

Q9901 1.000

Q0204 0.562*** 1.000

ROA9901 0.124 0.306 1.000

ROA0204 -0.109 0.133 0.626*** 1.000

SASET9901 0.056 0.150 0.389 0.204 1.000

SASET0204 -0.010 0.258 0.283 0.199 0.762*** 1.000

Q9901	 average Tobin’s Q calculated as Market Value (Market Value of Equity plus minority 
interest plus Total Liabilities) divided by the Total Assets for three year period 1999 
to 2001

Q0204	 average Tobin’s Q calculated as Market Value (Market Value of Equity plus minority 
interest plus Total Liabilities) divided by the Total Assets, for three year period 2002 
to 2004

ROA9901	 average (operating income/total assets for three year period 1999 to 2001
ROA0204	 average (operating income/total assets) for three year period 2002 to 2004
SASET9901	 average ratio sales to assets for three year period 1999 to 2001
SASET0204	 average ratio sales to assets for three year period 2002 to 2004
*** / ** / * 	 denotes significant at 1% / 5% / 10% level respectively

 





APPENDIX 2

Industry classification

The following table shows the number of companies in the final sample 
based on the FTSE Global Classification system.

Industry Code
Number of 
companies

Resources 00 25

Basic industries 10 47

General industries 20 32

Cyclical consumer goods 30 6

Non-cyclical consumer goods 40 36

Cyclical services 50 133

Non-cyclical services 60 18

Utilities 70 16

Real estate 80 22

Information technology 90 30

Total 365
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Checking for interdependence (endogeneity)

Previous studies

The following table provides a list of research in governance that has 
taken into account the interdependence problem.

Table 1  List of author(s) using simultaneous equations

Author(s) Method
Instrumental 
Variable(s) (IV) Issue

Justification for 
IV and extents of 
interdependence 
problem

Agrawal & 
Knoeber (1996) 

3sls Firm performance 
(Q) and control 
mechanisms

Governance and 
performance

Not available 

Cho (1998) 2sls & 3sls.  But report 
only 2sls because 2sls 
& 3sls give the same 
result qualitatively.  
Three specifications on 
simultaneous equations

Use lagged value of 
leverage to control 
for the possibility 
that financial leverage 
is endogenously 
determined.  Lagged 
Q was also used.  
(lagged values)

Ownership 
structure & 
corporate value

Not available.  
Cho noted that 
2SLS and 3SLS 
regression provide 
qualitatively similar 
results.  His primary 
result suggests that 
endogeneity affects 
the results of OLS 
regressions.  

Hermalin & 
Weisbach (1991)

OLS & 2sls Lagged variables Board 
composition, 
Ownership 
Structure and 
Performance

Use Hausman test



128 Appendix Three

Table 1  List of author(s) using simultaneous equations (Cont.)

Author(s) Method
Instrumental 
Variable(s) (IV) Issue

Justification for 
IV and extents of 
interdependence 
problem

Palia (2001) 2sls.  Estimate three 
different specifications 
for the simultaneous 
system; first 
specification does not 
include any control 
variables, second 
specification includes 
the control variables, 
third specification is 
expanded to include 
other variables that 
have been found 
statistically significant 
(capital intensity, free 
cash flow, board & 
ownership structure, 
CEO founder)

CEO experience, 
CEO quality of 
education, firm 
volatility and 
CEO age.  These 
variables are expected 
to be related to 
compensation.  These 
variables are chosen 
as the instrumental 
variables because other 
studies indicate that 
these variables to be 
related to the structure 
of managerial 
compensation.

Managerial 
compensation 
and firm value

Hausman &Taylor 
(1981) test.  Check 
for insignificant 
correlation between 
IVs and error 
term.  In addition, 
Palia provides an 
explanation
on why other 
governance 
variables were used 
as control variables 
instead of as IVs.

Himmelberg, 
Hubbard, & 
Palia (1999)

2sls Use log sales, log 
sales squared, std 
deviation and std 
deviation dummy as 
instrumental variables.

Ownership 
and firm 
performance

Discuss the difficulty 
in determining the 
instrument variables 
for managerial 
ownership

Barnhart & 
Rosenstein 
(1998)

2sls Four sets of 
instruments are 
developed for three 
endogenous variables 
(Q, OUT; board 
composition, and 
OWN)

Board 
composition, 
managerial 
ownership 
and firm 
performance.

Logit transformation 
is used when 
ownership and board 
independence is the 
dependent variable.

Bhagat & Black 
(2002)

3sls Normalised earnings 
per share, fraction of 
independent directors 
over the board size, 
and share ownership 
by all directors and 
officers.

Board 
independence 
and long 
term firm 
performance 

Not available
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Table 1  List of author(s) using simultaneous equations (Cont.)

Author(s) Method
Instrumental 
Variable(s) (IV) Issue

Justification for 
IV and extents of 
interdependence 
problem

Lasfer (2006) 2sls Firm size (ln(ME)), 
growth opportunities 
(Q), R&D/Sales, 
Capital intensity 
(fixed assets over total 
assets), and standard 
deviation of stock 
returns.

Managerial 
ownership and 
board structure

Not available.  
However, he 
noted that the 
endogeneity issue 
may not be directly 
accounted for in his 
research owing to 
unavailability of data 
that is specific to 
managers and/or the 
board.

Young (2000) Consider three 
endogenous variables; 
the number of 
executive board 
members, the level 
of managerial equity 
ownership, and the 
level of dividend 
payments.

IV not used.  
Univariate tests of 
sensitivity to changes 
in endogenous 
variables.

UK Board 
structure and 
governance 
arrangement

Not available

Vafeas (1999) 2sls Use univariate and 
multivariate tests

Board meeting 
frequency and 
firm performance 

Not available

Demsetz & 
Villalonga (2001)

OLS & 2sls Ownership structure 
is assumed to be 
endogenous.

Ownership 
structure and firm 
performance

Not available

Some research (Bound et al. 1995, Larcker and Rusticus; 2005) 
identifies problems in choosing instrumental variables, in particular the 
potential problem of using an instrument that is only weakly correlated 
with the endogenous explanatory variable.  Larcker & Rusticus (2005) 
suggest using the Hausman test for the existence of an endogeneity 
problem and the appropriateness of using OLS.  
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Instrumental variables

In order to determine the appropriateness of the two sets of 
instrumental variables, the correlation between the instrumental 
variables and error term from the second stage equation was measured.  
The instrumental variables should have no correlation with the error 
term.  The correlation results indicate that the first set of IVs (lagged 
endogenous variables and other predictor variables) are not correlated 
with the error term from the second stage equation, but generally the 
second set of IVs (lagged endogenous variables replaced by gearing 
ratio, earnings per share and research and development costs scaled by 
the sales value and other predictor variables) show a correlation of up 
to 27% with the error term.  

Based on the correlation between IVs and error term, the lagged 
variables are considered as the better IVs than the other three new 
variables (gearing ratio, research and development over sales, and 
earnings per share) added to the regression.  The instrumental variables 
will be considered more exogenous than the explanatory variables that 
are endogenous (in this study; INDEP and BSIZE) when its correlation 
to the endogenous variables is moderate to high (Larcker & Rusticus; 
2005).  The correlation of the explanatory variables to their lagged values 
between 73% to 81% for INDEP and between 52% and 86% for BSIZE.

The second possible set of instrumental variables was found to be 
inappropriate because their correlations with the endogenous variables 
(INDEP and BSIZE) were too weak and the residuals of the first stage 
regressions were not well behaved?

Results of two stage least squares (2SLS) regression

The 2SLS regressions were performed in two ways, with mutually 
consistent results.  The results are uniformly similar to the direct estimates 
using OLS that are reported in chapter four, as shown in the following 
three tables.
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Table 2 	 2SLS - Q regressed against board and ownership structure, 
board structure is assumed to be endogenous

Q CG IV INDEP BSIZE DIRW BLOK LFSIZE IC

9901 00 99 +*** - + -** -*** +***

9901 01 00 + +*** + -** -*** +***

0204 02 01 - - - -* -*** +***

0204 03 02 - + - - -** +***

0204 04 03 -** + - - -** +***

Instruments are the lagged values of board structure (INDEP and BSIZE) and the other exogenous 
variables, ownership and control variables  

INDEP	 board independence	 BSIZE	 board size
DIRW	 directors’ ownership	 BLOK	 percentage of external block holdings
LFSIZE	 log firm size	 IC	 industry control

Q	 Tobin’s Q calculated as Market Value (Market Value of Equity plus minority interest 
plus Total Liabilities) divided by the Total Assets

*** / ** / * 	 denotes significant at 1% / 5% / 10% level respectively

Table 3 	 2SLS - ROA regressed against board and ownership structure, 
board structure is assumed to be endogenous

ROA CG IV INDEP BSIZE DIRW BLOK LFSIZE IC

9901 00 99 - - + + +*** +***

9901 01 00 - -** + + +*** +***

0204 02 01 -** -** + + +*** +***

0204 03 02 - -** + + +*** +***

0204 04 03 -*** -* - + +*** +***

Instruments are the lagged values of board structure (INDEP and BSIZE) and the other exogenous 
variables, ownership and control variables

INDEP	 board independence	 BSIZE	 board size
DIRW	 directors’ ownership	 BLOK	 percentage of external block holdings
LFSIZE	 log firm size	 IC	 industry control
ROA	 return on assets
*** / ** / * 	 denotes significant at 1% / 5% / 10% level respectively
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Table 5.5 	 2SLS - SASET regressed against board and ownership structure, 
board structure is assumed to be endogenous

SASET CG IV INDEP BSIZE DIRW BLOK LFSIZE IC

9901 00 99 -** - +** + +*** +***

9901 01 00 -** -*** + + +*** +***

0204 02 01 -*** -*** +** + +*** +***

0204 03 02 -*** -*** +** + +*** +***

0204 04 03 -** -*** + +** +*** +***

Instruments are the lagged values of board structure (INDEP and BSIZE) and the other exogenous 
variables, ownership and control variables

INDEP	 board independence	 BSIZE	 board size
DIRW	 directors’ ownership	 BLOK	 percentage of external block holdings
LFSIZE	 log firm size	 IC	 industry control
SASET	 ratio of sales to assets
*** / ** / * 	 denotes significant at 1% / 5% / 10% level respectively
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