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Abstract: We study the impact of the size of afirm’s board of directors on manageria incentives
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multiple objectives in the sense that each director has a different relative value for each task. We
show that the agent's incentives, and consequently firm value, are lower than they would be had
the board been smaller. Our empirical results are consistent with the model's predictions.
Specifically, wefind that board size is positively related to the number of socia objectives that a
firm pursues and is negatively related to managerial incentives. Further, managerial incentives
are positively related to firm performance. Our results are robust to the inclusion of various
board and firm control variables.
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Abstract: We study the impact of the size of afirm’s board of directors on manageria incentives
and firm performance. We present a model, where a risk-averse agent (the top management
team) performs multiple tasks for afirm that is controlled by a board of directors that reflects
multiple objectivesin the sense that each director has a different relative value for each task. We
show that the agent's incentives, and consequently firm value, are lower than they would be had
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board and firm control variables.



objectives, but rather that there are too many board members to effectively coordinate. Lending
support to this interpretation is the finding in Table 4 that it is board size that reduces incentives,
not the number of objectives that the firm pursues. There are two reasons why this interpretation
is not a full explanation for our results. First, Table 3 shows that objectives are positively related
to board size. While a reverse causality argument might explain this (larger boards pursue more
objectives independent of contracting, hence the results in Table 4), this leads to the second reason.
Why are more objectives associated with better firm performance? One could argue that more
successful firms can take on more objectives. Specifically, more successful firms grow, add more
board members, pay their top executives more (higher pay-performance sensitivity), and start
caring about other objectives because they have the luxury of doing so. But this then is difficult
to reconcile with larger boards being associated with reduced firm performance.

Nevertheless, to address the potential endogeneity of board size and pay-performance sensitiv-
ity generally and reverse causality specifically, we perform a three-stage least squares estimation
of the board size, incentives, and firm performance regressions. We estimate the following system

of equations:

Board;; = 3y + 3,0bji + ByLSalesy + B3LSales?, + B4Segis + B5Segdumiy + p, + 7; + €
PPS; = By + B1Board;: + ByIndiy + BsDivyld;: + B4 K Sir + ,65K522t + BeStdir + py + 7 + &4
Qit = By + B1PPSit + BoCF Ky + B3D Ay + B4 RDjy + B Rdumiy + BgSegit

+p5,Segdum;; + BgStdis + py + T + €5
(12)

Table 6 presents the three-stage least squares estimates of the structural equations. The results
provide support for our primary hypotheses in that firm objectives are positively related to board
size, board size is negatively related to pay-performance sensitivity, and pay-performance sensitivty
is positively related to Q. Consequently, multiple firm objectives lower firm value by increasing
the number of directors on firms’ boards, which lowers managerial incentives. While we believe
all of the alternative explanations have some merit, we do not view them as full explanations for

our results.
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6. Conclusion

In this paper, we study the effect of heterogeneity in firms’ board of directors on managerial in-
centives and firm performance. We present a model of common agency, where a risk-averse agent
performs multiple tasks for a firm that is owned by multiple principals who differ in the relative
value they place on each task. We show that the agent’s incentives, and consequently firm value,
are lower than they would be had the contract been offered by a single principal. We test these
predictions using data on managerial incentives from Standard and Poor’s ExecuComp dataset,
and data on board composition from firms’ proxy statement disclosures filed with the Securities
and Exchange Commission. We also supplement these data with firm performance data from
Compustat and data on firm objectives other than shareholder value maximization from KLD
Research and Analytics’ Socrates database. Our empirical results are consistent with our model’s
predictions.  Specifically, we find that board size is positively associated with objectives other
than shareholder value maximization. Board size is negatively related to managerial incentives.
Further, managerial incentives are positively related to firm performance and board size is nega-
tively related to firm performance. Our results are robust to the inclusion of various board and
firm control variables.

While our empirical results are consistent with the common agency model, we have only begun
to scratch the surface of the model’s implications for explaining board behavior. Our proxies for
board heterogeneity are rather crude. While it is certainly plausible that greater board size
reflects greater disagreement about firm objectives, it would be preferable to have direct measures
of differences in board members’ objectives. For example, European firms often have employee
union representation on the board, bank or debtholder representation on the board, and in some
cases, charitable foundation representation on the board. These data would provide a natural

laboratory to further examine the importance of common agency for boards of directors.
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7. Appendix

The first order condition for any task j is:

N

aj =2cxj+c¢ Z Tp- (13)
k=1,k#j

Solving all N first order conditions simultaneously, we get that the optimal action taken on task
jis:
N
Naj — Zk:l,k;éj Ok
(N+1)c

(14)

.’E]‘:

Here the — ZQLL k2; Otk arises because any work done on task k detracts from work done on task
j (due to the negative complementarity between all pairs of tasks) and ay, provides incentives to
work on task k.

We can also define the incremental utility the agent gets from contracting with principal ¢
relative to contracting with all of the other principals. We can write the aggregate contract

without principal ¢ as:

N
B = > Byand (15)
k=1,k#i
] N
ot = )
k=1,k#i

We can also write the actions taken on the j tasks (j € N) without contracting with principal 4

as (:rj_l) where:

—1 N —1i
i VO Dk O

J (N+1)c

Then the incremental utility that the agent gets from contracting with principal ¢ is:

N N c N N .
Ui = B+Zajxj—c2x?—§ Z Zkaj_§za?02 (16)
j=1 j=1 j=1,j#k k=1 j=1
N ‘ N ) c N N , N )
BT =D eyt e (1) g D v ey 5y (a5) o
j=1 j=1 j=1,j#k k=1 j=1

If principal ¢ does not contract with the agent, then principal ¢ receives in expectation:

. Naj' =N o
2o — i Zk}—l,k;ﬁl i (17)
E (N+1)c
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because principal i only cares about task i. If principal ¢ does contract with the agent, then

principal ¢ receives in expectation:
N
x;—w; =x; — —Zaijxj. (18)
j=1
Therefore the incremental utility principal ¢ gets from contracting with the agent is:
T —w; —x; (19)

We assume that there is a fixed participation constraint that the agent will be held to from her
relationship with principal i:

w; > ;. (20)

This allows us to write the agent’s wage from contracting with principal ¢ as:

N N N N
w; = Bi—i—Zaijxj:—Z Z aijj+ch2-+£ Z Zxkx]—i- Za

j=1k=1,k#i j= j= Lg;ékk 1
N N c N N - )
71 72 —1,.,—1 —1 2 —
—1—5 —CE 5 E g P —5 (ozj)o+ui
i=1 j=1 j=1,j#k k=1 J=1

and principal 4’s incremental utility from contracting with the agent as:

N
e xl—l—z Z QpjLj — sz _g Z Zxk%_gz (22)

=1 k=1,k#i j=1,j#k k=1 j=1

N N N

2
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j=1 j=1 J=1,47#k k=

Holding every other principal’s contract with the agent constant, we can solve for principal ¢’s

o - — T

optimal contract. Before solving for the optimal contract, we note that, by definition, no term

a; for all tasks j can appear in a;i. Further, this implies that no term «;; for all tasks j can

appear in any expression x;z Therefore, we can ignore these terms in the optimization (i.e., all
of the terms in the second line of the above equation). We also use the following derivatives to
help us solve for the optimal contracts:

6$i N

o (N+1)ec (23)
c’)mj - 1

dai  (N+1Dec

or; 1

doi;  (N+1D)e

or; N

80zij N (N+ 1)c
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Taking the first order condition for equation 22 with respect to «a;; gives us:

N N N
N N 1
0 = + Z (€77 Z ak]
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It is straightforward to see that the second order condition is also satisfied. Taking the first

26



order condition of equation 22 with respect to a; for j # ¢ gives us:
N

1 N
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The second order condition is also satisfied. ~Because the problem is symmetric for all N
principals, there exists a set of symmetric equilibrium contracts. Principal ¢ who cares about task
1 will offer incentives «ay;; for that task. This ay; will be symmetric for all principals ¢ € N. For
all other tasks j, j # 4, principal ¢ will offer incentives of ;. Again, this will be symmetric for
all principals i € N and tasks j € N, j # 4. This allows us to reduce N2 first order conditions to

2 first order conditions by imposing symmetry. The first order conditions are:

1 2
0= L (N = Nai + (N = 1)a; — cra® (N + 1) (N — 1)ag; + aq)) (37)
and
1 2
0= m (—1 — NOéij + (N — 2)04ij + o — cro (N + 1) ((N — l)Oéij + aii)) . (38)

Each principal offers the agent a contract of:

cro? (N2 — 1) +1
T d 39
“ cro?N(N+1)+1 o (39)

cro? (N +1)

Qi = Py N+ +1 for all tasks j # 4.
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Table 1

Descriptive Statistics for Variables Used in the Analysis
There are 2148 firm-year observations (842 firms) from 1998-2001.

Variable Mean Standard 1" Quartile ~ Median 3" Quartile
Deviation
Objectives 0.327 2.606 -1.000 0.000 2.000
Board Size 10.801 2.958 9.000 11.000 12.000
Independent Directors 66.207 16.875 55.556 69.231 80.000
Team PPS 4211 6.517 0.921 1.925 4.309
Tobin’s Q 2.273 2.119 1.172 1.554 2.499
Number in Team 5.146 0.792 5.000 5.000 5.000
Dividend Yield 1.562 1.561 0.045 1.267 2.377
Log(Sales) 8.160 1.311 7.229 8.187 9.059
Capital/Sales 0.452 0.582 0.138 0.242 0.484
Cash Flow/Capital 1.168 2.419 0.286 0.596 1.150
Debt/Assets 0.260 0.163 0.143 0.262 0.362
R&D/Capital 0.170 0.513 0.000 0.000 0.122
No. of Segments 1.905 1.525 1.000 2.000 3.000




Table 2

Descriptive Statistics for Variables Used in the Analysis

There are 2148 firm-year observations (842 firms) from 1998-2001. All cells contain Pearson correlations.

LSIZE IND TPPS Q NUMT DYLD LSALE KS CFK DA STD RDK SEG
Objectives 0.014 0.011 0.032 0.112 0.004  -0.040 -0.111  -0.128 0.021  -0.151  -0.107 0.074  -0.118
Log of Board Size 0.096  -0.244  -0.188 0.075 0.291 0.492 0.093  -0.008 0.190 0255  -0.283 0.118
(LSIZE)

% Independent -0.324  -0.094 0.091 0.273 0.134 0.059  -0.039 0.099 0.045  -0.018 0.056
Directors (IND)

Team PPS 0.099  -0.072  -0.212 0241  -0.114 0.039  -0.186  -0.209 0.021  -0.092
(TPPS)

Tobin’s Q -0.013  -0.286 -0.039  -0.165 0.087  -0.311 0.213 0328  -0.111
Q)

Number in Team 0.016 0.092 0.033 0.018 0.055 0.103 0.031 0.050
(NUMT)

Dividend Yield 0.088 0205  -0.111 0271  -0.176  -0.236 0.112
(DYLD)

Log of Sales -0.056  -0.006 0.168 0.649  -0.181 0.204
(LSALE)

Capital/Sales ratio -0.236 0.324 0.008  -0.147 0.046
(KS)

Cash Flow/Capital -0.025 0.089 0.195 -0.103
Ratio (CFK)

Debt/Assets ratio -0.001 -0.228 0.133
(DA)

Std. dev. of CDF 0.114 0.027
(STD)

R&D/Capital ratio -0.073

(RDK)!




Table 3
Effect of Firm Objectives on Board Size and Independence

Column 1 has the log of board size as the dependent variable and column 2 has the percentage of
independent directors on the board of directors as the dependent variable. All regressions contain
industry and year dummy variables and robust standard errors are reported in parentheses. 2148 firm-
year observations in all regressions.

Variable ) (2)
Constant 1.439 0.255
(0.144) (0.117)
Objectives 0.010 0.001
(0.002) (0.001)
Log(Board Size) -0.022
(0.017)
Dividend Yield 0.026 0.029
(0.004) (0.002)
Ln(Sales) 0.094 0.080
(0.036) (0.029)
Ln(Sales)* -0.001 -0.003
(0.002) (0.002)
Capital/Sales 0.045 0.021
(0.020) (0.015)
(Capital/Sales)’ -0.006 -0.000
(0.005) (0.004)
Cash Flow/Capital 0.002 0.001
(0.003) (0.002)
Debt/Assets -0.014 0.015
(0.035) (0.026)
CDF of Standard Deviation 0.055 -0.041
of Returns (0.037) (0.025)
R&D/Capital -0.058 0.016
(0.019) (0.008)
Missing R&D/Capital 0.042 -0.010
(0.013) (0.009)
No. of Segments 0.024 0.004
(0.004) (0.003)
Missing Segments 0.151 0.035
(0.019) (0.012)
F-Statistics 41.83 9.22

Adjusted R? 0.399 0.121




Table 4
Effect of Board Size on Pay- Performance Sensitivity

The dependent variable is the pay-performance sensitivity for the top management team. 2148 firm-year
observations. Industry and year-dummies are included in all specifications, but not reported. Robust standard
errors in parentheses.

Variable (@) 2 (€)) @)
Constant 25.105 21.315 27.930 8.596
(2.113) (5.912) (5.311) (11.617)
Objectives -0.053 -0.002 -0.034
(0.042) (0.040) (0.065)
Log(Board Size) -5.104 -3.637 -1.339
(0.549) (0.812) (0.690)
Percentage Independent -11.621 -9.841 -1.527
Directors (0.960) (0.919) (0.918)
Number in Team -0.242 -0.209 -0.031 0.554
(0.289) (0.285) (0.275) (0.103)
Dividend Yield -0.893 -0.524 0.006
(0.089) (0.088) (0.110)
Ln(Sales) -1.566 -0.462 -0.596
(1.453) (1.439) (2.644)
Ln(Sales)’ 0.059 0.022 -0.015
(0.081) (0.080) (0.154)
Capital/Sales -1.761 -1.413 -0.569
(0.564) (0.519) (0.971)
(Capital/Sales)’ 0.372 0.351 0.086
(0.168) (0.148) (0.172)
Cash Flow/Capital 0.002 0.019 0.006
(0.064) (0.061) (0.069)
Debt/Assets -4.492 -4.426 1.340
(1.005) 0.977) (1.195)
CDF of Standard Deviation of -5.094 -5.353 -0.765
Returns (1.379) (1.325) (1.857)
R&D/Capital -0.457 -0.507 -0.085
(0.258) (0.258) (0.673)
Missing R&D/Capital 0.300 0.360 -0.313
(0.502) (0.486) (0.862)
No. of Segments 0.293 0.153 0.054
0.117) (0.113) (0.126)
Missing Segments 0.223 1.086 0.642
(0.544) (0.573) (0.457)
F-Statistics 128.12 11.67 16.94 18.27

Adjusted R? 0.151 0.152 0.220 0.909




Table 5
Effect of Board Size and Pay- Performance Sensitivity on Q

The dependent variable is Tobin’s Q in all specifications. 2148 firm-year observations. Industry and year-
dummies are included in all specifications, but not reported. Robust standard errors in parentheses.

Variable @) 2 3)
Constant 6.198 7.903 5.393
(0.579) (1.493) (5.379)
Pay-Performance Sensitivity 0.018 0.024
(0.008) (0.012)
Objectives 0.094 0.046 -0.003
(0.014) (0.014) (0.030)
Log(Board Size) -1.413 -0.569 -0.601
(0.195) (0.189) (0.322)
Percentage Independent Directors -0.973 -0.263 -0.480
(0.246) (0.281) (0.426)
Number in Team -0.076 -0.033
(0.044) (0.048)
Dividend Yield -0.051 0.006
(0.019) (0.051)
Ln(Sales) -1.156 -0.014
(0.338) (1.224)
Ln(Sales)* 0.064 -0.026
(0.018) (0.071)
Capital/Sales -0.086 -1.669
(0.132) (0.449)
(Capital/Sales)’ -0.005 0.209
(0.024) (0.079)
Cash Flow/Capital 0.032 0.126
(0.027) (0.032)
Debt/Assets -2.323 -1.159
(0.281) (0.552)
CDF of Standard Deviation of 2.779 -1.446
Returns (0.366) (0.859)
R&D/Capital 0.497 1.878
(0.292) (0.312)

Missing R&D/Capital -0.363 0.155
(0.089) (0.399)
No. of Segments -0.177 0.034
(0.026) (0.058)

Missing Segments -0.855 0.043
(0.107 (0.212)

F-Statistics 41.11 24.05 6.00

Adjusted R’ 0.053 0.295 0.810




Table 6
Three-Stage Least Squares Estimates of the Relation between Board Size, Pay- Performance Sensitivity

and Q
2148 firm-year observations. Industry and year-dummies are included in all specifications, but not reported.
Variable Log(Board Size) PPS Q
Constant 1.397 7.419 1.568
(0.1306) (0.379) (0.364)
Objectives 0.010
(0.002)
Log(Board Size) -1.834
(0.184)
Percentage Independent Directors -1.565
(0.118)
Pay-Performance Sensitivity 0.289
(0.066)
Number in Team 0.072 -0.097
(0.024) (0.050)
Dividend Yield -0.209
(0.017)
Ln(Sales) 0.126
(0.033)
Ln(Sales)’ -0.002
(0.002)
Capital/Sales -0.675
(0.072)
(Capital/Sales)’ 0.131
(0.022)
Cash Flow/Capital 0.032
(0.017)
Debt/Assets -2.599
(0.262)
CDF of Standard Deviation of -1.262 2.379
Returns (0.118) (0.223)
R&D/Capital 0.597
(0.086)
Missing R&D/Capital -0.381
(0.1006)
No. of Segments 0.032 -0.194
(0.004) (0.033)
Missing Segments 0.175 -0.869
(0.016) (0.139)

System weighted R 0.407






