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 This paper examines the moderating effect of technology intensity on the relationship between
executive compensation dispersion (ECD) and firmperformance in Chinesemanufacturing indus-
try. And themultiple linear regression results do confirm that the relationship between the two is
sensitive to technology intensity. Specifically, for the publicly listed manufacturing companies
with lower technology intensity in China, ECD plays a tournament role and motivates top man-
agers to achieve higher performance. However, for the publicly listed manufacturing companies
with higher technology intensity, ECD does not show any significant effect on firm performance.
Our finding suggests that technology intensity negatively moderates the relationship between
ECD and firm performance which can reconcile the extant disagreements on performance conse-
quences of ECD among scholars to a large degree.We also draw a conclusion thatfirmswith better
performance and higher technology intensity tend to have smaller ECD. Meanwhile, the relation-
ship between technology intensity and firm performance is, on average, negative.
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1. Introduction

Executive compensation is the key topic of corporate governance in China which is receiving more and more attention from
scholars across the world (Lam, McGuinness, & Vieito, 2013). Of all the important dimensions of executive compensation,
i.e., executive compensation level, executive compensation–performance sensitivity, executive compensation dispersion (ECD) and
executive–employees compensation gap, research conclusions on ECD in present literature are the most controversial. ECD,
sometimes also termed as executive pay gap or CEO pay gap, mainly refers to the compensation difference between CEO and the
other top executives, which also simultaneously reflects the compensation change caused by executives' promotion (Lee, Lev, &
Yeo, 2008). ECD itself and its effect on firm performance express the distribution pattern and distribution efficiency of total executive
compensation, so it can be argued that ECD actually reflects bothmechanisms of benefit incentive and career advancements (Hu, Pan,
& Tian, 2013). ECD has key effects on top managers' behavior and attitudes, which would make great significance to improve organi-
zational performance. According to the opinion of Henderson and Fredrickson (2001), there are two main competing theoretical
views on the topic of performance consequences of ECD, respectively organizational justice theory proposed by Adams (1963)
from the behavioral view and tournament theory proposed by Lazear and Rosen (1981) from the economic view. Tournament theory
argues that lager ECD can improve firm performance significantly due to the tournament incentive effect of ECD (Hu et al., 2013;
Laura, 2000; Lee et al., 2008; Melton & Zone, 2000), while organizational behavioral theory argues that larger ECD would lead to ex-
ecutives turnover (Bloom &Michel, 2002) and poor firm performance (Siegel & Hambrick, 2005) due to executives' feelings of being
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exploited or sense of unfairness caused by pay inequality within top management teams. Though the two theories both have con-
firmed that the substantial influence of ECD upon firm performance does exist, it is obvious that, at present, scholars have not reached
a consensus on the nature of the influence, i.e., positive performance consequences or negative performance consequences of ECD are
still unclear.

Based on the previous literature, it can be found that ECD is a double-edged sword which can improve or harm firm performance.
Thatmeans the functionmechanism of ECD's performance consequences is complicated and it is difficult to grasp accurately. Logically
inferring, ECD does have both positive effect argued by tournament theory and negative effect argued by behavioral theory on firm
performance simultaneously, and each effect has its prerequisites for reaching a dominant position compared with the other effect.
That is to say, different contingent factorswillmoderate the relative strength of the two opposite effects. Under certain condition, pos-
itive effect due to interpersonal competition and material incentive derived by higher ECD will overcome the negative effect, just as
the facts that have been confirmed by the tournament theory literature; On the other hand, under other conditions, negative effect
due to counterproductive behavior and dissatisfaction derived by higher ECD will exceed the positive effect, just as the results that
have been proved by the behavioral theory literature. Consequently, for scholars, it is critical to find out such contingent factors
and further investigate its moderating effect on the relationship between ECD and firm performance. This study takes technology in-
tensity as the critical contingent variable and tries to discuss themoderating effect of technology intensity on the relationship between
ECD and firm performance.

2. Literature review and hypothesis

2.1. Performance consequences of ECD in economic view

Traditional economic theory argues that agent's compensation should be determined according to hismarginal output by the prin-
cipal in order to make agent reach his optimal effort level. If it can be realized in practice, the principal can make the compensation
decisions according to the agent's marginal contribution, and thus such decision-making behavior is rather easy. However, the
effectiveness of such behavior needs a prerequisite described as that the supervision of executive is accurate with a lower cost,
which cannot be satisfied at all. Therefore, shareholders and the boards, as the principal, begin turning to the incentive of tournament.

Tournament theory demonstrates that when the monitoring cost on the agents is rather high, the principal would try to motivate
the agents adopting their relative performance instead of the absolute performance. Since thewinner in the tournamentwill getmost
of the prizes, while the losers will even get nothing, the high ECDwill provide the competitors great motivation to try to win. In TMT,
top executives should try to do better than others to get promotion. Eventually, the competition results will improve firm perfor-
mance. Therefore, in order to induce higher effort level from the executives, a relative higher ECD is necessary. All in all, the tourna-
ment theory regards that with the increase of the monitoring cost under the conditions of more popular teamwork, higher ECD can
lower the monitoring cost and thus provide strong incentives for the alignment of shareholders' and executives' interests. That is to
say, higher ECD can lead to higher firm performance.

Since the appearance of tournament theory by Lazear and Rosen (1981), many scholars have empirically tested the positive per-
formance consequences of ECD (Chen, Ezzamel, & Cai, 2011). For example, Tor (1999) takes Denmark firms as the sample, adopting
coefficient of variation and CEO–employees pay gap as themeasurement of ECD, and confirms that ECD is positively with firm perfor-
mance.Main, O'Reilly, andWade (1993) take 200American firms as the sample, adopting the sum of cash compensation and prizes as
the base of calculating ECD, and finally proves that ECD is positively bothwith the financial performance andmarket performance. By
adopting the method of ordinary least squares (OLS) regression analysis, Lin and Lu (2009) have shown that, for the publicly traded
companies in China, compensation gap between senior executives, another term of ECD, plays a tournament role and motivates
managers to achieve higher level of performance.

2.2. Performance consequences of ECD in behavioral view

Behavioral view focuses on the influence of ECD on team cooperation. Different with the tournament theory which supports large
ECD, from the perspective of psychology, behavioral theory regards that ECD is one of the important components of social psycholog-
ical and social political environment, which have effects on individual's intention choice between pursuing his own benefits and
cooperating with others for shared goals.

According to social comparison theory, a branch of behavioral view, executives intend to seek for distribution justice at the precon-
ditions of both overestimating their own output and capability and weakening the input of their peers, especially CEO (Fredrickson,
Davis-Blake, & Sanders, 2010; O'Reilly, Main, & Crystal, 1988). Therefore, even CEO or some executives really do more contributions
than others, an objectively fair ECD would still lead to the sense of unfairness. Once the dissatisfaction emerges, the work effort will
decrease, and the counterproductive effort will occur, eventually the firm performancewould be damaged. According to relative dep-
rivation theory, another branch of behavioral theory, if executives find that their compensation is lower than expected, theywill feel a
sense of being exploited, which will naturally lead to negative workplace behavior, such as free riding, sabotage, strike, and negative
attitudes, including carelessness on organizational objectives and the decrease of cohesion and commitment to the firms (Sweeney,
McFarlin, & Inderrieden, 1990). That is to say, ECD is the base of comparison among executives, and if they feel being exploited, they
will not cooperate and do some negative behavior which is harmful to teamwork. Consequently, firm performance will be affected
negatively. According to organizational political theory, the third branch of behavioral view, since the too fierce competition among
executives will be full of political behaviors, which will weaken the cooperation conversely, so too large ECD is not good to firm
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performance. ECD motivates executives to win, while there are many ways to win. Of which, to involve into political behavior is the
most common way, since such behavior, for example, bribery, rent seeking, and destroying, is very free in cost, easy in difficulty, and
most of important, difficult to observe (Landells & Albrecht, 2013). Therefore, too large ECDwill lower firmperformance bydestroying
the cooperation intentions among executives.

Several empirical studies have confirmed such a negative effect of ECD on firmperformance based on the behavioral theory (Siegel
& Hambrick, 2005). For example, using a sample of 781 U.K. firms over the period 2000–2008, Zalewska (2014) studies the relation-
ship between ECD andfirmperformance and confirms that British companies are characterized by a negative dispersion–performance
relationship, i.e., the greater the dispersion is, the worse the firm performance is. And when studying the relationship between CEO-
TMT (top management team) total pay gap and firm performance, Carpenter and Sanders (2004) find that the pay gap has negative
effects on firm performance.

2.3. Performance consequences of ECD hypothesis considering the moderating role of technology intensity

The past literature has investigated the performance consequences of ECD very deeply, for example, both empirically and theoret-
ically inmethod, both foreign and domestic in region, both long time ago and recently in time horizon.Most of the studies do confirm
the existence of the effect of ECD onfirmperformance, however the specialized functioningmechanisms, i.e., effect strength and effect
nature, have not been reached a consensus. Besides, there is still some particular literature arguing that variation in executive team
pay plays little role in determining company performance (Conyon, Peck, & Sadler, 2001). The reason of such complex debates on
this issue is that past literature has rarely considered the functioning context of ECD, which actually determines the final performance
consequences of ECD. Logically reasoning based on theoretical analysis and practical observation, technology intensity may be one of
such a critical contingent context variables. The most important and obvious reason is that technology-intensive firm is technology
and innovation intensive, and these activities need a higher level of team collaboration among top executives, while labor-
intensive firm does not need that. So a higher ECD might lead to hostile competition which could potentially reduce collaboration
and harm firm performance (Lin, Yeh, & Shih, 2013). Therefore, ECD will have different effects on firm performance under different
technology intensities. Besides, there are still two implicit reasons that can explain the moderating role of technology intensity in
the relationship between ECD and firm performance.

First, larger ECD would induce managerial myopia in behavior, which is significantly negative related with firm performance in
technology-intensive firms. Since higher ECD is based on executives' short-term performance, they will put more energy in resolving
the emergent day-to-day problems, while ignoring the input in long-term strategic planning and knowledge-based capability
accumulation. Such managerial myopia will do great harm to technology-intensive firms as long-term perspective is very critical to
such firms. On the contrary, labor-intensive firms may not be so sensitive to managerial myopia as technology-intensive firm, since
such firms are facing with a relative more stable environment which decreases the value of long-term perspective.

Second, larger ECD will lead to higher turnover rate, or at least turnover intention, of executives in technology-intensive firms.
Executives in technology-intensive firms generally are more likely “top stars” in their professional fields, and thus they have not
only better knowledge stock and professional expert, but also stronger sense of pride than their peers. Therefore, if ECD is too
large, executives in certain fields will necessarily get much lower compensation than expected, especially compared with the execu-
tives in other fields. That is a great challenge to the executives who get lower compensation, and they usually regard it as an insult to
themselves and their profession. And according to some researches, pay inequality is an important determinant of managerial turn-
over, and top managers are more likely to resign when paid less than firm peers. What's more, turnover intention increases with
greater levels of pay inequality (Kale, Reis, & Venkateswaran, 2014). Since they are facing too many potential job opportunities,
executives in technology-intensive firms will show higher turnover intention or lower commitment to the firms. Consequently,
firm performance will be affected negatively.

According to the discussion above, we propose the following hypothesis.

H1. Technology intensity can negatively moderate the relationship between ECD and firm performance.
3. Method

3.1. Sample

Taking Chinese manufacturing listed enterprises in Shenzhen and Shanghai Stock Exchange during 2008–2012 as the subjects to
be investigated, the paper designs and chooses the research sample in accordance with the following criteria. First, in order to get a
balanced panel sample with a five-year period, the firms should have gone public at least since 2007. Second, the firms ever marked
by ST, PT, SST and *ST during the five years should be eliminated from the sample, since the financial data of suchfirms usuallymay be
abnormal which can lead to systematical bias of empirical results. Third, firms that have not published all the complete data in their
annual reports of each year over 2008–2012 which are required in this study should be removed from the sample. Fourth, firmswith
outlier in executive compensation should be removed, since the exact executive compensation data are critical to the effectiveness of
this study. For example, if a firm CEO's compensation is lower than the average level, then this firm should be removed from the sam-
ple, because such data is an outlier. The last but not the least, in order to assure the normal distribution of firm performance, the firms
with extreme performance should be removed from the sample, since the normality of firm performance, as the sole dependent
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variable in this study, is critical to the reliability and validity in research. In this study, we respectively remove 1% of the firmswith the
top highest performance and 1% of the firms with the lowest performance in the quasi sample.

According to the above five conditions, 782 listed firms are chosen as the final whole sample. Since each firm has the data of five
years, we finally get a sample of 3910 firm-years. Of the 782 listed firms, 230 firms are titled as technology-intensive enterprises
belonging to sub-sample TI_SS, consisting of 1150 firm-years, which include Computer Communications and other Electronic Equip-
ment Manufacturing Industry, Automobile Manufacturing Industry, Pharmaceutical Manufacturing Industry, Special Equipment and
Shipbuilding Manufacturing Industry, and Aerospace Manufacturing Industry. The other 552 firms are treated as labor-intensive
enterprises belonging to sub-sample LI_SS, consisting of 2760 firm-years, since they belong to the relatively more traditional sub-
industries of manufacturing industry. It is worth to point out that some firms in traditional sub-industries that have been approved
as high-tech enterprises by the government, whether local or central, are treated as technology-intensive enterprises. Most data are
selected from the Financial Research Database of CSMAR and RESSET, and part of the data is selected from the annual reports of listed
firms which can supplement the missing data and inaccurate data of the commercial research database. In order to assure data accu-
racy, the data of 1% sample firms in LI_SS and TI_SS sourced from the database are randomly selected to comparewith the correspond-
ing data sourced from the annual reports by hand. The comparison results do confirm the validity of the final sample data.

3.2. Measurement

There are four groups of research variables in this study, respectively, explanatory variable, dependent variable, moderating
variable and control variable.

3.2.1. Measure of explanatory variable
ECD is the sole explanatory variable in this study. And it is operationally defined as the difference between the highest compen-

sation and the average compensation of the TMT. We argue that the highest compensation must belong to CEO and the average
compensation is defined as the ratio of the total compensation of thewhole TMT to the number of the topmanagerswho get compen-
sation from the listed firms.

3.2.2. Measure of dependent variable
Firm performance is the sole dependent variable in this study, which is operationally defined as Earnings Per Share (EPS) and

Return onAssets (ROA) of the next year. To be specific, EPS is calculated as the ratio of net profits to share numbers, andROA is calculated
as the ratio of net profits to total assets. EPSwill be themainmeasure index offirmperformancewhichwill be used to test the hypothesis,
while ROA will be the supplementary measure index of firm performance which will be applied in the robustness test.

3.2.3. Measure of moderating variable
Technology intensity, coded as TI, is treated as the sole moderating variable that can affect the relationship between ECD and firm

performance in this study. TI is operationally defined as a dummy variable, which equals to 1 when the sample firms belong to TI_SS,
while equals to 0 when the sample firms belong to LI_SS.

3.2.4. Measure of control variables
According to extant literature, firm size (Chaiporn & Jittima, 2015), debt to assets ratio (Sadeghian, Latifi, Soroush, & Aghabagher,

2012), ownership concentration (Earle, Kucsera, & Telegdy, 2005), managerial ownership (Mandaci & Gumus, 2011), independent di-
rector ratio (Chen, 2014), supervisory board governance characteristics (Mahmudi & Nurhayati, 2014), and top management team
size (Haleblian & Finkelstein, 1993) can significantly influence firm performance to different degree by different ways. Therefore,
we choose the above constructs as the control variables in this study. Firm size, coded as FS, is measured by the natural logarithm
of revenue. Debt to assets ratio, coded as DAR, is defined as the ratio of debt to the total assets. Ownership concentration, coded as
OC, is defined as the share holding rate of the first large shareholder. Managerial ownership, coded as MO, is defined as the natural
logarithm of executives holding number. Independent director ratio, coded as IDR, is defined as the ratio of the number of indepen-
dent directors to the size of board of directors. Governance characteristic of supervisory board, coded as SBGC, is measured by the
Table 1
Descriptive statistics of research variables.

N Minimum Maximum Mean Std. deviation Variance

ECD 3910 1027 5,068,200 206,772.50 274,147.374 7.516E10
ROA 3910 −.3802 .8538 .049076 .0757908 .006
EPS 3910 −2.39 12.82 .2924 .54696 .299
TI 3910 0 1 .29 .456 .208
FS 3910 14.54 26.13 21.3086 1.36445 1.862
DAR 3910 .00707988 .99696429 .4807140818 .19048 .03621
OC 3910 3.62 85.23 34.9614 14.59508 213.016
MO 3910 .00 20.74 8.5678 6.72222 45.188
SBGC 3910 1 16 4.99 2.382 5.676
IDR 3910 7.140 66.670 35.17075 9.068057 82.230
TMTS 3910 4 37 14.59 4.198 17.624
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number of supervisors in this study. Top management team size, coded as TMTS, is defined as the number of top managers who get
compensation from the listed firm.

3.3. Data

3.3.1. Descriptive statistics results of research variables
By applying SPSS17.0, the descriptive statistics analysis of the research variables is executed, and the results are shown in Table 1.

In order to assure the normality of the research variables in distribution in case of the risk of spurious regression in our analysis, the
paper also has implemented both the analysis on Skewness and Kurtosis and the histogramof themain research variables. The results
show that the data in our sample are suitable for linear regression analysis.

According to Table 1, the mean of ECD is 206,772.50, which means on average CEO will get an excess compensation of more than
200 thousand RMB Yuan compared to the other topmanagers. Obviously, ECD of Chinesemanufacturing industry has grown to a very
high level, which is 40% higher than the level of year 2000. Themean of ROA is 4.9076%, whichmeans firms of Chinesemanufacturing
industry are running at a rather low profit rate, and especially it is true when we compare this ROA level with GDP growth rate of
China over the same period. In general, the development of manufacturing industry in China lags far behind the development of
whole economy. Such a poor profitability of manufacturing industry demonstrates that China is just a “large manufacturer” instead
of a “powerful manufacturer”.

3.3.2. Correlation analysis
By adopting the method of Pearson correlation analysis with SPSS17.0, the correlations among all the above research variables

with 2-tailed significance are shown in Table 2. In Table 2, most of the variables are significantly correlated with each other, and es-
pecially it is true that there are significant relationships among EPS, the sole dependent variable, ECD, the sole explanatory variable,
and TI, the moderating variable. In addition, the relationship in nature is confirming to the research hypothesis. Most of the correla-
tions between control variables and dependent variable are significant and all the correlations are lower than 0.5, which means that
the choice of control variables is appropriate, and there is an acceptable risk inmulticollinearity, therefore the variables are suitable for
regression analysis.

3.4. Model

The most commonly used method in testing moderating effect is multivariate regression analysis with the interaction item
consisting of the moderating variable and explanatory variable. In this study, we construct a regression model shown in Model 1.
InModel 1, ZECD represents the standardized value of ECD, ZTI represents the standardized value of TI, and both of them are handled
by SPSS19.0. If β11 is significantly negative, and we can draw a conclusion that TI actually can negatively moderate the relationship
between ECD and firm performance. H1 can be tested to a large degree.
Table 2
Pearson

EPS
ECD
FS
DAR
MO
OC
SBGC
IDR
TMTS
TI

Valid N
⁎⁎ Cor
⁎ Cor

Pleas
Journ
EPSi ¼ α þ β1FSi þ β2DARi þ β3MOi þ β4OCi þ β5SBGCi þ β6IDRi

β7TMTSi þ β8TIi þ β9ECDi þ β10TIi þ β11ZECi � ZTIi þ εi
ð1Þ
However, the multicollinearity problem of the above method is rather tremendous due to the existence of the interaction item,
which can actually weaken the validity of the statistical results of Model 1. Therefore, in order to further strengthen the reliability
of the empirical results, we propose another supplementarymethod called sub-sample comparison analysis.We split thewhole sam-
ple into two sub-samples, respectively TI_SS and LI_SS, according to the technology intensity level of each firm. TI_SS consists of firms
correlations among research variables.

EPS ECD FS DAR MO OC SBGC IDR TMTS TI

1
.262⁎⁎ 1
.303⁎⁎ .331⁎⁎ 1

−.153⁎⁎ −.005 .346⁎⁎ 1
.041⁎ .122⁎⁎ .013 −.117⁎⁎ 1
.104⁎⁎ −.035⁎ .275⁎⁎ .047⁎⁎ −.226⁎⁎ 1

−.003 .020 .146⁎⁎ .152⁎⁎ −.137⁎⁎ .005 1
−.024 .007 −.020 −.062⁎⁎ .077⁎⁎ .043⁎⁎ −.136⁎⁎ 1
.095⁎⁎ .261⁎⁎ .245⁎⁎ .112⁎⁎ .142⁎⁎ −.094⁎⁎ .199⁎⁎ .064⁎⁎ 1

−.047⁎⁎ .060⁎⁎ −.199⁎⁎ −.191⁎⁎ .096⁎⁎ −.114⁎⁎ −.095⁎⁎ .056⁎⁎ −.005 1

: 3910.
relation is significant at the 0.01 level (2-tailed).
relation is significant at the 0.05 level (2-tailed).
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with higher technology intensity, and LI_SS consists of firms with lower technology intensity. We construct Model 2 to compare β9

between TI_SS and LI_SS, which is the regression coefficient of ECD. If β9′ in TI_SS is significantly smaller than that in LI_SS, then it
can be concluded. H1 holds.
Table 3
Regress

Mode

(Cons
FS
DAR
OC
MO
SBGC
IDR
TMTS
ECD
TI
ZECD
Mode
ANOV

a Dep

Pleas
Journ
EPSi ¼ α þ β0
1FSi þ β0

2DARi þ β0
3MOi þ β0

4OCi þ β0
5SBGCi þ β0

6IDRi

β0
7TMTSi þ β0

8TIi þ β0
9ECDi þ εi

ð2Þ
If the results of the twomethods both confirmH1, then the test of H1 has high validity and reliability. Otherwise, the rationality of
H1 still needs further investigation with cautiousness.

4. Results and discussion

4.1. Moderating effect test by interaction analysis

By adopting the whole sample, we use Model 1 which contains the interaction item “ZECD∗ZTI” to test the moderating effect of
technology intensity on the relationship between ECD and firm performance. The results are shown in Table 3.

According to Table 3, ECD is positively related to firm performance (Beta = 0.234, T = 11.804), which means, on the whole, the
positive effect of ECD still exceeds the negative effect of ECD at present in Chinesemanufacturingfirms. The standardized coefficient of
TI is−0.035 (P= 0.020), which means firms with higher technology intensity have a relatively lower performance than firms with
lower technology intensity in China. It is noteworthy that the standardized coefficient of the interaction item (ZECD∗ZTI) is −0.129
(P= 0.000), whichmeans each percent positive change of technology intensitywill lower 0.129% of the positive effect of ECD on firm
performance. In anotherword, technology intensity can negativelymoderate the relationship between ECD and firm performance. H1
holds.

4.2. Moderating effect test by sub-sample comparison

In order to recognize the different effects of ECD on firm performance under different technology intensities and further confirm
the validity of H1, we use Model 2 to make regression analysis by respectively adopting TI_SS and LI_SS. The results are shown in
Tables 4 and 5.

In Table 4, there is no significant relationship between ECD and firm performance (Beta = 0.028, P = 0.342). That means, in
technology-intensive firms, the net effect of ECDon firmperformance is nearly zero. It can be further concluded that firmswith higher
technology intensity in Chinese manufacturing industry have reached the balanced ECD level, which indicates that if ECD was
enlarged a little more, then the net effect of ECD on firm performance would be negative, while if ECD was reduced a little more,
then the net effect would be positive.

In Table 5, there is a significant positive relationship between ECD and firm performance (Beta = 0.216, P = 0.000). It can be
learned that in firms with lower technology intensity in Chinese manufacturing industry, ECD has net positive effect on firm perfor-
mance. In general, most of the firmswith lower technology intensity can improve their performance by increasing their present ECD.

The comparison between Tables 4 and 5 shows that there is a significant difference between the effects of ECD on firm perfor-
mance under different technology intensities. Specifically, under the condition of high technology intensity, ECD has no effect on
firm performance, while under the condition of lower technology intensity, ECD plays a tournament role and shows a very significant
positive effect on firm performance. Therefore, we argue that technology intensity can negativelymoderate the relationship between
ECD and firm performance. H1 still holds.
ion results of Model 1 with the whole sample.

l

Unstandardized coefficients Standardized coefficients

t Sig.B Std. Error Beta

tant) −2.131 .141 −15.153 .000
.130 .007 .323 18.135 .000

−.008 .000 −.270 −17.098 .000
.001 .001 .034 2.172 .030
.000 .001 −.007 −.467 .641

−.006 .003 −.027 −1.787 .074
−.002 .001 −.038 −2.586 .010
.002 .002 .013 .817 .414

4.674E-7 .000 .234 11.804 .000
−.042 .018 −.035 −2.324 .020

∗ZTI −.114 .016 −.129 −7.028 .000
l summary R .447a R square .198
A F 97.288 Sig. .000a

endent variable: EPS; N = 3910.
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Table 4
Regression results of Model 2 with TI_SS.

Unstandardized coefficients Standardized coefficients

t Sig.B Std. Error Beta

(Constant) −2.006 .211 −9.504 .000
FS .120 .011 .357 11.272 .000
DAR −.008 .001 −.341 −12.073 .000
OC .002 .001 .049 1.778 .076
MO 5.114E-5 .002 .001 .029 .977
SBGC −.010 .005 −.051 −1.881 .060
IDR .000 .001 −.009 −.344 .731
TMTS .005 .003 .050 1.729 .084
ECD 3.591E-8 .000 .028 .951 .342
Model summary R .443 R square .196
ANOVA F 34.756 Sig. .000a

a Dependent variable: EPS; N = 1150.
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4.3. Robustness test

We try three methods to do robustness test. First we test whether the empirical results still hold when the measure of firm per-
formance changes. In Model 1 and Model 2, EPS, the dependent variable, is replaced by ROA as the new alternative measure of firm
performance, respectively called Model 1ʹ and Model 2ʹ. By adopting Model 1ʹ, regression analysis with interaction item is carried
on with the whole sample, and further by adopting Model 2ʹ, regression analysis is carried on respectively with TI_SS and LI_SS.
The regression results show that, even taking ROA as the measure of firm performance, H1 still holds.

Second, we test whether the empirical results are robust with the change of the measure of ECD. ECD, originally measured by the
difference between CEO compensation and the average compensation of the TMT, is redefined as the ratio of CEO compensation to the
average compensation of the TMT. In Model 1 and Model 2, a new measure of ECD is adopted. Both the interaction analysis with the
whole sample and the sub-sample comparison analysis with TI_SS and LI_SS confirm our hypothesis. In fact, the moderating effect of
technology intensity on the relationship between ECD and firmperformance gets evenmore significantwhenwe change themeasure
of ECD. That is to say, test results are robust with the change of the measure of ECD.

Third, we test whether the empirical results are robust with the change of control variables. FS, DAR, OC, MO, SBGC, IDR and TMTS
are gradually removed fromModel 1 andModel 2 step by step, andfinally there is no control variable in the regressionmodels. During
the process, all the regression results confirm the hypothesis. Besides, we choose CEO duality, technology intensity, supervisory num-
ber and ratio of female executives as the new control variables, and put them into Model 1 andModel 2. The regression results prove
the hypothesis, too. Therefore, the validity of H1 is not dependent on the choice of control variables.

4.4. Discussion

Data analysis has proved the research hypothesis in this paper soundly, and robustness test has confirmed the reliability and
validity of the empirical results. It can be concluded exactly that technology intensity would negatively moderate the relationship
between ECD and firm performance.

On closer scrutiny, besides the two implicit reasons mentioned in part 2, the moderating role of technology intensity may be ful-
filled through another way. Larger ECD in firms will lower risk taking intentions and failure tolerance of top managers, which would
naturally damage performance of technology-intensive firms. Under the condition of higher technology intensity, non-routine inno-
vative business issues take a greater proportion in the whole business issues, which need more innovative methods. However, trying
Table 5
Regression results of Model 2 with LI_SS.

Unstandardized coefficients Standardized coefficients

t Sig.B Std. Error Beta

(Constant) −2.137 .177 −12.092 .000
FS .132 .009 .306 14.486 .000
DAR −.008 .001 −.244 −13.133 .000
OC .001 .001 .030 1.586 .113
MO −.001 .002 −.013 −.702 .483
SBGC −.006 .004 −.023 −1.284 .199
IDR −.003 .001 −.048 −2.740 .006
TMTS .000 .003 .001 .067 .946
ECD 5.163E-7 .000 .216 11.305 .000
Model summary R .452 R Square .204
ANOVA F 88.191 Sig. .000a

a Dependent variable: EPS; N = 2760.

Please cite this article as: Zhang, C., et al., Empirical study on the relationship between executive compensation dispersion andfirm ...,
Journal of High Technology Management Research (2015), http://dx.doi.org/10.1016/j.hitech.2015.09.007

http://dx.doi.org/10.1016/j.hitech.2015.09.007


8 C. Zhang et al. / Journal of High Technology Management Research xxx (2015) xxx–xxx
initiatives in resolving such issues would be of higher failure possibility. If ECD is too large, top managers will not try newmethods of
doing their jobs or resolving the business issues, since newmethods are of higher risk to lose. Andwhat ismore, according to the latest
research, people in firmsneed private spaces so badly, which is not only for the concentration, but also the essential for stressfulwork-
ing environment (Congdon, Flynn, & Redman, 2014). So the top managers would not like to cooperate with each other. Instead, they
intend to compete toofiercely amongeach other under larger ECD. For topmanagers, itmaybe reasonable tomaintain their own com-
pensation level by avoiding temporary failure. However, forfirmswith higher technology intensity, such behavior are fatal tofirmper-
formance since most of the innovative business issues in such firms face the absence of effectiveness improvement due to top
managers' risk aversion.

Such a conclusion can reconcile the extant debates on the effect of ECD on firm performance. And the conclusion on themoderat-
ing role of technology intensity has several implications both in theory and practice. First, technology intensity affects firm perfor-
mance mainly by the indirect moderating role instead of direct fixed effect. Second, for firms with higher technology-intensity, the
negative effect of ECD on firm performance grows faster than the positive effect of ECD. At present, ECD in firms with higher
technology-intensity has reached its balanced level, which means ECD in these firms should not be enlarged any more. Otherwise,
the net effect of ECD will be negative. Since CEO with higher power generally has the intention to enlarge ECD at their own will
(Wang & Zhang, 2015), the boards in firms with higher technology-intensity should pay more attention to prevent such a behavior.
Third, for firms with lower technology-intensity, the net effect of ECD on firm performance is significantly positive. There has some
potential room for such firms to enlarge ECD in order to get higher firmperformance. Fourth, larger ECDwould damage topmanagers'
long-term perspective, reduce top managers' intention to take necessary risk and bear essential failure, and decrease top managers'
professional pride and organizational commitment. However, all these three components of top managers' attitudes or behavior,
i.e., long-term perspective, intention to take necessary risk, and professional pride, are critical determinants of firm performance
for enterprises with higher technology intensity. Therefore, technology intensity can negatively affect the relationship between
ECD and firm performance through the above three main mechanisms.

5. Conclusions

ECD is of strategicmeanings tofirmperformance. However, the effect of ECD is not fixed and invariable, instead, it is contingent on
some conditional variables. We argue that technology intensity is such a conditional variable. Reasonable ECD design should balance
the functions of enhancing the healthy competition and keeping the sense of equity among top managers according to different
technology intensity levels. The paper investigates the moderating role of technology intensity in the relationship between ECD
and firm performance.

Taking 3910 listed Chinese firms in manufacturing industry over 2008–2012 as the sample, choosing firm performance as the de-
pendent variable, ECD as the explanatory variable, technology intensity as the moderating variable, and then the interaction analysis
and sub-sample comparison analysis are carried on to test themoderating effect of technology intensity on the relationship between
ECD and firm performance. Theoretical analysis and empirical analysis results both confirm that technology intensity can negatively
moderate the relationship between ECD and firmperformance. Such a contribution of this study indicates that a certain level of ECD in
firmswith higher technology intensitywill bringmore negative effect comparedwith that in firmswith lower technology intensity. It
can be further concluded that technology intensity would mitigate the negative side of ECD, while simultaneously enhance the pos-
itive side of ECD. In a word, other things being equal, the optimal level of ECD in firms with higher technology intensity will be much
lower than that in firmswith lower technology intensity. Forfirmswith higher technology intensity, in order tomaximize the value of
ECD in improving firm performance, they should pay more attention on how to eliminate the dark effects of ECD on top managers.
Especially they should consider, under the condition of higher ECD, how to dealwith the possible decrease in topmanagers' intention
of taking risk, the damage in top managers' long-term perspective, and the aversion in top managers' cooperation behavior in firms
with higher technology intensity.

Though this study makes a good contribution to this field by finding the moderating effect of technology intensity, there are still
several limitations. First, the representativeness of sample in this study is limited to the firms in manufacturing industry, which may
weaken the validity of the conclusion. Therefore, future study should extend the range of sample by choosing more samples in all
kinds of industries to test whether the results are robust across industries. Second, the research period in this study includes five
years over 2008–2012, which may not reflect the dynamic change of the relationship among technology intensity, ECD and firm per-
formance over time. Therefore, future research should focus more on longitudinal study with much longer time, for example, more
than fifteen years. The last but not the least, because this paper chooses objective & secondary data as themeasures instead of subjec-
tive & perceived data, the essentialmechanismof the relationship among technology intensity, ECD and firm performance can only be
logically reasoned. It is hard to confirm the validity of such reasoning, since top managers' long-term perspective, intentions to take
risk and professional satisfaction cannot be measured by secondary data in this paper. Therefore, in order to investigate the internal
mechanism of the moderating effect of technology intensity on the relationship between ECD and firm performance, future research
should adopt subjective & perceived data by questionnaire and move the research in this field forward.
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