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Abstract 

China has achieved impressive economic growth since market reforms. The design of appropriate compensation 

structures is imperative so as to incentivize top managers, but little research has been done to examine the top 

management compensation structure in China. This study investigates how listed firms in China relate executive 

compensation to their firm performance and how such relationships are influenced by firm ownership structure. The 

results provide evidence showing strong link between compensation and performance varies across firms with 

different ownership structure. Private ownership enhances the link between firm performance and top CEOs 

compensation, while government ownership weakens executive pay-performance relation and thus makes the firms 

less effective in solving the agency problem between shareholders and management. It suggests enterprise reform in 

China will need to be supplemented by change in ownership structure in order to ensure fully success by 

transforming its State Owned Enterprises (SOEs) to corporations in the direction of converting state shares to public 

shares. 
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1. Introduction 

Compensation and incentive structures in China’ listed firms are crucial in determining the success of enterprise 

reform in China, yet they are not well understood so far. The design of appropriate compensation structures is 

imperative so as to incentivize top executives. However, there is little research on how these corporations operate. 

However, although listed firms in China has rapidly grew, significant portion of these firms are still controlled by the 

government. In other words, government shares still dominate the ownership structure in most firms. This casts 

doubt on efficiency as well as effectiveness of China privatization reform. It’s therefore crucial important to explore 

how these firms align top executive compensation and firm performance and how such relation are impacted by the 

ownership structure.  

China enterprise reform began in 1978 as part of the government’s effort to help SOEs raise capital and reduce debt 

burden. This process has taken through several stages. Prior to 1978, state owned enterprises have dominating 

control over the firm activities and profits were remitted to the government and deficits were also covered by the 

government. Since 1978, profit retention and sharing schemes were introduced, firms had more autonomy. These 

schemes were converted to a contract responsibility system, which emphasized the separation of ownership from 

management. For the first time, the responsibilities, rights, and interests of the state authorities and firms were clearly 

enunciated as contracts (Sah, 1990). 

Before the SOEs reform, there was a highly structured pay scale system that all profits were repatriated to the state. 

There was no incentive payment scheme to motivate managers. In which case, managers were representatives of 

government. At the end of 1990, the Shanghai Stock Exchanges was established and shortly after that the Shenzhen 

Stock Exchange started operating in early 1991 and the first Chinese company went public in 1991. Since Chinese 

Communist Party’s (the CCP) 14
th

 congress with adoption of a modern corporation system that resembles the west, 

there was a rapid development of China’s stock market. This led to a rapid increase in the number of firms listed in 

the two stock exchanges in China. The listed firms are regulated by Chinese Securities Regulatory Commission 

(CSRC) trading shares in Shanghai Stock Exchange and Shenzhen Stock Exchange. Although the corporate 

structures of the listed firms are similar to those in the west countries, ownership structure is very different due to the 
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dominance of government ownership in China listed firms. The government dominates the ownership and control of 

many firm financial and operational activities.  

The dominance of government ownership is associated with unique pay system for top managers in the listed firms. 

First of all, executive compensation in the private firms based on performance measure such as profit, sales growth, 

ROA etc., while for state controlled firms, compensation mainly based on growth rate of state-owned asset along 

with non-financial measures.    

Previous studies on pay-performance in China listed firms before the stock market era found positive linkage of 

accounting measure to CEOs compensation (Roves et al., 1995) Extensive empirical research in Britain, the U.S., 

and elsewhere, has resulted in mixed findings on the pay-for-performance relationship. Coughlan and Schmidt 

(1985), Mehran (1995), Murphy (1985, 1988) and Yang (2010), among others, report a positive relationship. Jensen 

and Murphy (1990) also find a positive association between CEO pay and stock returns, but they caution that the 

sensitivity of pay to performance is so small that it is unlikely to be much of an incentive for managers. Other studies 

have found very weak or no pay-for-performance link (Gregg et al., 1993; Conyon et al., 1995; Zhou, 1999). More 

recent studies that include the benefits from stock options in top management pay, find positive relationship between 

pay and stock returns (Conyon and Murphy, 2000; Main et al., 1996). This finding is not surprising given the link 

between stock option benefits and stock returns. It should be recognized, however, that these studies cover periods 

when stock prices have been rising quite sharply and the relationships may be different in times of stock market 

malaise.  

This paper complements these early pre-stock market studies with two principle aims. First, by using data on 

executive compensation in China’s listed firms, I provide rigor estimations on pay-performance sensitivities and 

elasticities. Second, although significant portion of China listed firms are state controlled, there is a considerable 

variation in ownership structure in the process of China privatization reform, this study exam, the first time, how 

ownership structure influences pay-performance relations and exam the quality of corporate governance in China 

listed firms by accessing the relation between executive incentives, risk-taking and firm performance measured by 

both ROA and stock return. Systematic research outside the US on executive compensation is still in its infancy, 

especially in emerging markets. This paper contributes to the literature on executive compensation in emerging 

markets. It is the first to look at pay-performance sensitivities and elasticities for listed firms in China. 

In this study, I applied three-simultaneous-equation using 3 Stage least Square (3SLS) method in which 

compensation measures and firm risk/performance are all treated as endogenous variables and jointly determined. 

This approach could avoid spurious inferences in OLS thus provide unbiased estimates of standard errors (Sawa, 

1969).  

The structure of the paper is as follows. In Section 2, I provide methodology and model, while reviewing the relevant 

literature. Section 3 describes data, followed by Section 4, where the main results are presented. Section 5 concludes 

by summarizing the findings and discussing policy implications.  

2. Methodology 

Many empirical research measure the compensation structure use the ratio of stock option to total compensation as 

the measure of option based compensation. Such compensation measures, however, cannot precisely capture 

risk-taking incentives of managers induced by their compensation schemes. In this study I obtain a more precise 

measure of compensation by including both vega and delta into empirical models, which allows to isolate the effect 

of vega and delta. Except the study by Rogers (2002) and Coles et al. (2006), prior studies tend to focus on one 

dimension of compensation structure, such as delta or vega, without controlling for the other. However, the mix of 

vega and delta are likely to have substantially cross-sectional differences and both affect risk-taking behavior (Guay, 

1999). Therefore, any analysis that examines the relation between risk-taking/firm performance and vega should 

control delta.  

Moreover, very few studies on the association between risk and compensation structure allow estimation of the 

underlying causal relationships. Rogers (2002) questions if a positive association between stock return volatility and 

vega indicates that vega is used to implement high-risk decisions, or does it suggest that some underlying and 

omitted primitive factor drives the association between vega and volatility? Similar questions arise over the 

association between vega and other managerial decisions. All of these examples imply that causation is likely to run 

in both directions for vega and delta. It is critical to account for how investment choices and characteristics of the 

managerial compensation schemes are jointly determined. When both compensation characteristics and managerial 

decisions are endogenous, OLS results are not appropriate because the orthogonality assumption is violated, and the 
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use of OLS leads to biased and inconsistent parameter estimates. The usual t and F tests for these parameters are no 

longer valid.  

Vega is defined as the change in the dollar value of the executive’s wealth for a one percentage point change in the 

annualized standard deviation of stock returns. Delta is defined as the change in the dollar value of the executive’s 

wealth for a one percentage point change in stock price. Guay (1999) shows that option vega is many times higher 

than stock vega. Rajgopal and Shevlin (2002), Rogers (2002) and Coles et al. (2006) adopt the same approach. The 

vega and delta calculations follows Guay (1999) and Core and Guay (2002a). Vega is computed as the partial 

derivative of the Black-Scholes option pricing model with respect to stock return volatility as follows: 

 
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Where N  is the normal density function. The dollar value measures the magnitude of managers’ incentives of 

risk-taking. Indeed, the higher the sensitivity of the manager’s compensation to risk the more he/she gains from 

increasing risk. Therefore, this measure captures directly the incentives of executives to increase risk. The sensitivity 

with respect to a 1% change in stock price, delta, is partial derivative with respect to stock price:  
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In this study, in order to avoid spurious inferences and to isolate causation, I apply 3 stage least square (3SLS) 

method folloId by Coles et al. (2006) and Yang (2010), where one of the interested variables (firm risk, security 

underwriting, mortgage loan or write-offs), vega and delta, are contemporaneously determined to disentangle the 

causality betIen compensation incentives and risk-taking. I used the model to testing: (1) How board and ownership 

structure affect firms’ CEOs’ incentive compensation, or vega (controlling for delta), and (2) How equity-based 

compensation, vega and delta, affect firms’ risk-raking investments. 

In order to assess the relation between ownership structure, vega and firm risk, I apply a three-simultaneous-equation 

using a 3 Stage Least Square (3SLS) method in which vega, delta, and firm risk are all treated as endogenous 

variables and are jointly determined. While I focus on vega as the primary explanatory variable, all model 

specifications in this study include both delta and control variables based on current literature. I control for firm size, 

stock prices, long-term debt ratio and growth opportunities (Servaes, 1994; Bhagat and Ilch, 1995; and Opler et al., 

1999). An important reason to include control variables is to represent forces that drive both vega and delta together 

with investment or financial strategies. The regression equations include,  

ittiitititit XdeltavegaFirmRisk   210  

ittiitititit YDeltaFirmRiskVega   210  

ittiitititit ZVegaFirmRiskDelta   210  

where itX  is the explanatory variables for firm risk equation, including firm size. itY  is the explanatory variables 

for the equation of vega, including firm size, growth opportunities (market value to book value of assets) and 

long-term debt ratio. itZ  is the explanatory variables for the equation of delta, including firm size and stock price. 

The reasons for choosing these variables as instrument variables are, first, they are informative for the dependent 

variables, and second, these variables are exogenous in the system equations. , and i represent a 

firm-specific effect, t , t and t  
represent a cross-sectional time-specific effect, and , it and it  capture 

i i

it
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the measurement errors. In the following sections, the 3SLS models are specified in a similar way, where the 

dependent variable in the first equation, firm risk, is replaced by one the of investment variables (security 

underwriting, mortgage loan, and write-offs).  

3. Data 

China has started to report executive compensation data since1998. Listed companies have been required to disclose 

top executive compensation. Required compensation disclosures in the annual report are total remuneration to the 

members of the board of directors, the supervisory board, and senior management. Compensation of the highest paid 

executive in the company is also disclosed. The pay is the total cash compensation and includes base salary, bonuses, 

and commissions. Bonus pay is incentive payment tied to firm performance. I applied a simulation approach to 

generate the sample include all non-financial firms which are listed on the Shanghai and Shenzhen stock exchanges. 

In line with other studies, I exclude firms in financial sector. Executive compensations are estimated on 

shareholdings of the three largest shareholders, board size, and board compensations. The analysis is based on 

information extracted from annual reports over the 1998-2006. 

 

Table 1. Data descriptive statistics 

Variables Mean Median Min Max Std 

Compensation      

Vega 12.21 13.49 0.08 106.32 34.16 

Delta 11.21 

 

9.36 0.38 128.39 36.51 

Cash compensation (000s) 452.56 462.19 

 

87.33 2528.42 862.33 

Performance        

ROA 1.58 3.24 -45.33 37.89 13.22 

Stock return (RETURN) 39.88 

51.28 

46.35 -20.33 358.92 79.41 

Firm characteristics       

Profit (000,000s) 45.67 32.35 -689.72 1356.32 138.21 

Sales (000,000s) 889.16 357.29 -52.33 8675.42 829.13 

Assets (000,000s) 1513.46 963.22 135.47 20583.32 1046.79 

Market to book ratio 2.58 2.36 0 12.43 2.79 

Debt ratio (DEBT) 0.13 0.15 -0.39 6.18 0.26 

Governance structure      

State ownership (GOV) 0.52 0.69 0 1 0.47 

Ownership concentration (CONC) 0.25 0.28 0.05 0.92 0.63 

Foreign shares (FSHARE) 0.18 0.05 0 1 0.59 

Board size (BOARD) 9.46 8.32 6 25 2.81 

 

Table 1 reports descriptive statistics on compensation, firm characteristics, and other control variables. The mean 

cash compensation is RMB452,560/US64,651. Mean and median vega are 12.21 and 13.49. While mean and median 

delta are 11.21 and 9.36. Means stock return during sample period is high, which is 39.88% while is associated with 

high standard deviation of 79%. Debt to ratio is on average low. Mean and median debt ratio are 13% and 15%. State 

ownership takes more than a half of firms. Ownership concentration on average is 25%. Foreign shares take on 

average of 18% with median of 5%. Board size on average around 9.  

4. Empirical Results 

In this section I assess the relation between executive incentives and firm risk-taking investments. I examine the 

relation among three variables: vega, delta, and firm risk. To address the possibility that there are other omitted 

variables, all specifications throughout include both industry (two-digit SIC) fixed and year effects. I include all of 

the endogenous variables on the right-hand side.  

Table 2 reports the estimates of three-simultaneous-equation model (3SLS). The jointly determined variables are vega, 

delta, and firm risk. Here and throughout, reported t-statistics are based on robust standard errors. I draw independent 
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variables from the prior literature (e.g., Bizjak et al., 1993; Guay, 1999; Core and Guay, 1999) for vega and delta. First, 

vega is significantly positively correlated with delta, which is consistent with prior literature. Second, the coefficients 

on firm risk is positive and significant different from zero. It implies that higher level of risk increase the managerial 

incentive in compensation, as reflected in vega, which is consistent with my expectations. Moreover, vega is positively 

correlated with and firm size, which are consistent with prior literature. The coefficient on long-term debt ratio is 

positive and significant. It implies that higher long-term debt ratio attribute to higher vega. The coefficient on growth 

opportunity is positive and significant, indicating higher growth opportunity is associated with higher vege. Finally, in 

this study, I find the coefficient on firm risk is positive and significant. It implies that higher risk level of firm will 

induce higher managerial incentives, which cause higher vega. From the equation of delta, delta depends positively on 

vega. Delta is also positively correlated with stock price and negatively correlated with firm size. These findings are 

consistent with Guay (1999, 2002) among the others.  

 

Table 2. Simultaneous Equations (3SLS): Firm risk and CEO compensation structure 

Variables Risk Vega Delta 

CEO compensation measures    

Vega 0.176*** 

 

 

 

 

 

 

 

 

 

 

 

 

 1.862*** 

 (0.032)  (0.053) 

Delta -0.078*** 0.532***  

 (0.052) (0.041)  

Risk  3.125*** 

(-4.03) 

2.258** 

(2.69)   (1.046) 

(-4.03) 

(0.062) 

(2.69) Control variables 

 

   

Long-term debt ratio  3.368***  

  (0.024)  

Growth opportunities 

 

 3.136***  

  (0.051)  

Firm size 0.364*** 2.598*** -3.338* 

 (0.023) (0.009) (0.052) 

Stock prices   0.482*** 

   (0.037) 

Governance Structure    

State ownership  -3.258***  

  (0.016)  

Ownership concentration  -2.882***  

  (0.037)  

Foreign shares  4.115***  

  (0.036)  

Board size  3.272***  

  (0.019)  

Dummy variables    

Year dummies YES YES YES 

Industry dummies YES YES YES 

R-square 0.453 0.721 0.619 

Robust standard errors are reported in the parentheses. ***, **, and * indicate statistical significance at the 1%, 5% 

and 10% levels, respectively. 

 

The coefficient on State Ownership is negative and significant. It implies that the CEOs in the state owned firm has 

less incentive pay structure, so the vega is lower in state owned firm. This finding is consistent with prediction. 
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Similarly, ownership concentration is negatively correlated with vega, indicating the more concentration in 

ownership the less CEO incentive payment thus lower vega. However, Foreign Shares and Board Size are positively 

correlated with vega. It implies that the firm that has more foreign shares has higher CEO incentive pay thus higher 

vega; firm with larger board size has more CEO incentive pay thus higher vega. These findings are consistent with 

prediction. All coefficients are significant.  

 

Table 3. Simultaneous Equations (3SLS): Firm Performance and CEO compensation structure 

Variables ROA Vega Delta 

CEO compensation measures    

Vega 0.692*** 

 

 

 

 

 

 

 

 

 

 

 

 

 1.361*** 

 (0.036)  (0.046) 

Delta 0.125*** 0.576***  

 (0.062) (0.043)  

ROA  1.159*** 

(-4.03) 

2.468** 

(2.69)   (1.036) 

(-4.03) 

(0.029) 

(2.69) Control variables 

 

   

Long-term debt ratio  4.413***  

  (0.052)  

Growth opportunities 

 

 3.241***  

  (0.036)  

Firm size 0.682*** 2.587*** -4.112* 

 (0.039) (0.043) (0.038) 

Stock prices   0.412*** 

   (0.037) 

Governance Structure    

State ownership  -3.336***  

  (0.068)  

Ownership concentration  -2.358***  

  (0.019)  

Foreign shares  3.758***  

  (0.053)  

Board size  2.762***  

  (0.049)  

Dummy variables    

Year dummies YES YES YES 

Industry dummies YES YES YES 

R-square 0.513 0.698 0.735 

Robust standard errors are reported in the parentheses. ***, **, and * indicate statistical significance at the 1%, 5% 

and 10% levels, respectively. 

 

Table 3 reports the 3SLS model for the jointly determined variables on vega, delta, and firm performance (ROA). 

The coefficients on both vega and delta are positive and significant. It implies that increase CEO incentive 

compensation as indicated as vega and delta is positively associated with firm performance. Firm size is positively 

correlated with firm ROA, which is consistent with literature. For relation between vega and delta, vega is 

significantly positively correlated with delta as predicted. The coefficients on ROA is positive and significant 

different from zero. It implies that higher level of firm performance increase the managerial incentive in 

compensation, as reflected in vega, which is consistent with my expectations. Moreover, vega is positively correlated 
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with firm size which are consistent with prior literature. From the equation of delta, delta depends positively on vega. 

Delta is also positively correlated with stock price and negatively correlated with firm size. As firms expand and 

have higher level of return as reflected on higher ROA, CEO incentive compensation should be higher. Therefore, 

ROA should be positively related to vega and delta. The regression results in Table 3 are consistent with predictions. 

The estimated coefficient on vega is positive and is significant at 5% level. It suggests that higher vega induce higher 

performance of the firm. On the other hand, higher delta implements higher level of firm performance. The 

coefficient on delta is positive and significant. The empirical results on governance structure are consistent with the 

results in Table 2. In particularly, the coefficient on State Ownership is negative and significant. It implies that the 

CEOs in the state owned firm has less incentive pay structure, so the vega is lower in state owned firm. This finding 

is consistent with prediction. Similarly, ownership concentration is negatively correlated with vega, indicating the 

more concentration in ownership the less CEO incentive payment thus lower vega. However, Foreign Shares and 

Board Size are positively correlated with vega. It implies that the firm that has more foreign shares has higher CEO 

incentive pay thus higher vega; firm with larger board size has more CEO incentive pay thus higher vega. These 

findings are consistent with prediction.  

 

Table 4. Simultaneous Equations (3SLS): Firm performance measure (Return) and CEO compensation structure 

Variables Return Vega Delta 

CEO compensation measures    

Vega 0.579*** 

 

 

 

 

 

 

 

 

 

 

 

 

 1.368*** 

 (0.068)  (0.042) 

Delta 0.412*** 0.622***  

 (0.037) (0.011)  

Return  3.375*** 

(-4.03) 

2.217** 

(2.69)   (1.046) 

(-4.03) 

(0.069) 

(2.69) Control variables 

 

   

Long-term debt ratio  3.321***  

  (0.056)  

Growth opportunities 

 

 2.732***  

  (0.049)  

Firm size -0.891*** 2.556*** -3.357* 

 (0.056) (0.037) (0.062) 

Stock prices   0.412*** 

   (0.069) 

Governance Structure    

State ownership  -2.218***  

  (0.046)  

Ownership concentration  -3.319***  

  (0.046)  

Foreign shares  4.518***  

  (0.022)  

Board size  2.388***  

  (0.013)  

Dummy variables    

Year dummies YES YES YES 

Industry dummies YES YES YES 

R-square 0.432 0.619 0.756 

Robust standard errors are reported in the parentheses. ***, **, and * indicate statistical significance at the 1%, 5% and 

10% levels, respectively. 
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Table 4 reports the 3SLS model for the jointly determined variables on vega, delta, and firm performance (Return). 

The coefficients on both vega and delta are positive and significant. It implies that increase CEO incentive 

compensation as indicated as vega and delta is positively associated with firm stock return. Firm size is positively 

correlated with return, which is consistent with literature. For relation between vega and delta, vega is significantly 

positively correlated with delta as predicted. The coefficients on ROA is positive and significant different from zero. 

It implies that higher level of stock return increases the managerial incentive in compensation, as reflected in vega, 

which is consistent with my expectations. Moreover, vega is positively correlated with firm size as predicted. From 

the equation of delta, delta depends positively on vega. Delta is also positively correlated with stock price and 

negatively correlated with firm size. As firms expand and have higher level of return, CEO incentive compensation 

should be higher. Therefore, stock return should be positively related to vega and delta. The regression results in 

Table 4 are consistent with predictions. The estimated coefficient on vega is positive and is significant at 5% level. 

On the other hand, higher delta implements higher level of return. The coefficient on delta is positive and significant. 

For variables on governance structure, The coefficient on State Ownership is negative and significant, which 

indicating that the CEOs in the state owned firm has less incentive pay structure, so the vega is lower in state owned 

firm. Ownership concentration is negatively correlated with vega, therefore the more concentration in ownership the 

less CEO incentive payment thus lower vega. Foreign Shares and Board Size are positively correlated with vega. It 

implies that the firm that has more foreign shares has higher CEO incentive pay thus higher vega; firm with larger 

board size has more CEO incentive pay thus higher vega.  

Additionally, for the regressions in both Tables 2, 3 and 4, I include year dummy variables, and I use logarithmic 

values of vega and delta rather than the raw values. The results on vega are robust to all these alternative 

specifications. 

5. Conclusion 

In this study I seek to shed some light on top management pay and how corporate governance mechanisms affect 

CEO compensation in listed firms. In particular, I examine the effect of ownership structure and board structure on 

the setting of top-level compensation. I find that CEO pay rose sharply over the period 1998 to 2000, and there is 

considerable variability in pay levels. I find positive relationship between CEO compensation and performance based 

on return on assets. Ownership structure has a significant influence to pay. In particular, substantial government 

ownership and concentrated ownership appear to reduce pay levels. The presence of a foreign shareholder is 

associated with higher CEO pay and this can be attributed to their desire to hire high quality managers and 

willingness to pay more.  

The regression results indicate that under certain types of ownership, compensation varies with performance. I find 

there are statistically significant pay-performance coefficients when the controlling shareholder is a SOE or private 

blockholder. In addition, firms with foreign investors have significant pay-performance sensitivities. I believe greater 

emphasis needs to be given to performance related pay. High pay-performance sensitivities will provide the 

incentives for CEOs to work harder to increase firm profits and values.  

The results provide evidence showing strong link between compensation and performance varies across firms with 

different ownership structure. Private ownership and control of listed firms enhance the link between firm 

performance and executive compensation, while government ownership weakens executive pay-performance link 

and thus makes the firms less effective in solving the conflicts of interests between their shareholders and 

management. It suggests that top executives in China listed firms that are less state-controlled are more in line with 

those of the shareholders and thus these companies operate more like firms in the west. This is consistent with the 

belief that the piecemeal enterprise reform measures adopted in China will need to be supplemented by change in 

ownership structure in order to ensure success. As such, China may be in treat need for ownership restructuring to 

fully succeed in transforming its SOEs to efficient modernized corporations, in the direction of converting state 

shares to public shares. 
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