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ABSTRACT 

 The relationship between R&D Expense and Firm Performance has always 

been discussed and highly debatable. Large quantities of researches had been 

conducted in order to find out whether this relationship exists or not. The 

majority of the previous researches shows a positive effect of R&D investment 

on firm performance. However, some of the researches provided different 

points of view that this kind of relationship does not exist. The purpose of this 

study is to find out the relationship between R&D expense and firm performance 

for the 10 largest technology companies in China for 5 years period (between 

2014-2018). In order to get the result, panel data analysis and pooled 

regression model are used. In conclusion, it is believed that there is a strong 

positive relationship exist between R&D expense and Firm Performance for 

technology companies in China. 
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INTRODUCTION 

It is believed that there is a relationship between expense on the R&D and 

firm revenue, and some firms even try to increase their revenue or net income 

by increasing or decreasing the R&D expense. However, the relationship 

between R&D Expense and Firm Performance has always been discussed and 

highly debatable. Large quantities of researches had been conducted in order 

to find out whether this relationship exists or not. Different researchers got 

different results from their studies. However, a large proportion of the works 

focused on the companies in the US market and European Markets. There are 

only a few studies related to Chinese manufacturing companies. The research 

focus on technology companies in China is missed. So, what is the relationship 

between the R&D Expense and Firm Performance for Chinese Technology 

companies? If this question is answered, potentially useful information can be 

used by managers to increase the market value of the technology companies. 

Based on this aspect, the purpose of the study is to find out the impact of R&D 

Expense on Firm Performance for Technology Companies in China. 

Technology companies always spend a lot on R&D Expense in order to 

create a new product or service. If the new product becomes popular in the 

market, the company gets a high return from it. However, spending much on 

R&D is risky, since there is a probability that the company will fail to create a 

new product or create an unpopular product. This study’s result can be used by 
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managers to make a strategy about how much to spend on R&D. 

The research will take into account 10 technology companies which 

considered as the largest 10 technology companies in China for 5 years period 

(between 2014-2018). Some important data are companies ROE, ROA, R&D 

Expense, Stock Price (data will be found through Wind or Bloomberg). The 

study will use panel data analysis and pooled regression model.  

 

Statement of Research Problem:  

The purpose of this study is to establish the relationship between the R&D 

Expense and Firm Performance of technology companies in China. 

 

Hypothesis:  

The hypotheses formulated to provide the direction of the study: 

𝐻0: There is no significant relationship between the R&D Expense and Firm 

Performance for technology companies in China 

𝐻𝑎: There is a positive relationship between the R&D Expense and Firm 

Performance for technology companies in China. 
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LITERATURE REVIEW 

Over the past decade, with the Research and Development expense has 

risen dramatically among the firms in each industry, a large quantity of 

researches has been implemented in order to find out the impact of R&D 

Expenses on firms’ performance and market capitalization. However, whether 

R&D expenses can really increase firms’ returns and values is still highly 

debatable. The majority of the previous researches shows a positive effect of 

R&D investment on firm performance (Eberhart, 2004; Ehie, 2010; Vanderpal, 

2015; Warusawitharana, 2015).  

 

R&D Expense & Firm Performance in Different Industries 

By using panel data analysis on 103 firms in different industries, Geoffrey 

(2015) shows that although there was a negative correlation between R&D 

expense and operating income, R&D expense is positively correlated with the 

companies’ revenues, net income, ROE. As a result, he concluded there is a 

positive relationship between R&D expense and firm performance. Ehie’s (2010) 

study focused on 26500 firms in the US. Ehie mentions that although large 

quantities of researches have been conducted on the effects of R&D investment, 

no one noticed the differences in R&D cost between manufacturing companies 

and service companies. Ehie’s study found that the effect of R&D expense on 

firm market capitalization in the manufacturing companies is stronger compared 
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to service companies before 9/11. On the other hand, the service companies 

show higher R&D expenses and market capitalization correlation after 9/11 

than manufacturing companies. 

However, some of the researches provided different points of view (Guo, 

2018; Usman, 2017). According to Guo Bing, Wang Jing, and Steven Wei 

(2018), manufacturing companies with different strategies would have different 

results about how the R&D expense affected the firms’ performance. By 

analyzing 1506 listed Chinese manufacturing companies and using OLS 

regressions, researchers found that companies that focus on produce unique 

products to customers, R&D expenses positive related to the performance. As 

for companies that focus on reduce production costs, research shows an 

inversed U shape relationship. 

Usman and Shaique (2017) use a different aspect to test this relationship 

among firms in G-7. Their study shows the lagged influence of the R&D 

investment on company performance and company capitalization. By using the 

Hierarchical Linear Model (HLM) regression analysis technique, their results 

suggest that in the same year, R&D expense is negatively related to firm 

operating income but positively correlated with firm value. On the contrary, the 

one-year lagged period R&D expense is positively related to both companies 

operating income and firm capitalization. As for two years lagged period R&D 

expense, there was no relationship not only on company performance but also 
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on company capitalization. 

 

R&D Expense & Firm Performance for Tech Companies 

When we focus on technology companies, there is another story. For high 

technology companies, investment in R&D is especially important for them to 

maintain high market competitiveness. Although invest in R&D creates value 

for the companies, it is so difficult for firms to estimate its certain effect on 

financial performance. This difficulty is mainly because that the investment has 

the characteristics of risk and uncertainty (Bouaziz, 2016). The high expense 

of R&D can lead to success in good performance or failure on zero or even 

negative returns. Many empirical researches have been conducted to show the 

relation between R&D expenditures and company performance for high 

technology firms and different results are shown.  

Andi Duqi and Giuseppe Torluccio’s (2010) research got a notable positive 

relationship between R&D expense and company market capitalization among 

European listed companies by using OLS regression analysis. More important, 

their research conducted that younger and smaller companies in high 

technology industries are able to expense on research and development in a 

more effective way: the coefficient of the correlation between R&D cost and firm 

market capitalization in these companies is higher compared to older and low 

technology industry companies. 
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As for Pantagakis, Terzakis, and Arvanitis’s (2012) research which focuses 

on 39 software and hardware firms of the Eurozone, the study conducted the 

positive influence of R&D in market capitalization at a certain degree. By using 

panel data analysis and the feasible generalized square method, researchers 

found the relationship between R&D expense and market capitalization is non-

linear. The research shows that when companies spend 42% of the total 

revenue in R&D, their market capitalization reaches the highest point. When 

the R&D expense exceeds this point, a negative relationship showed up.  

Contrary to the find of Pantagakis and Duqi, Bouaziz’s study shows a 

different result. Bouaziz (2016) does the empirical research on the 12 

companies which are listed on the Bist Technology Index. By using the pooled 

OLS regression test and cross-sectional time series analysis technique though 

his research, Bouaziz states that although positive and negative relationship is 

founded, the correlation between R&D expense and firm performance is not 

significant. As a result, Bouaziz concluded there is no relationship between 

R&D expense and firms’ performance for Bist Technology Index companies.  

 Although a lot of researches has been published, there are only a few 

studies focus on Chinese manufacturing companies. it’s difficult to find studies 

related to Chinese high technology companies. Since we have witnessed the 

rise of some Chinese technology companies, such as Huawei, Tencent, Alibaba, 

and Baidu in recent decades, it will be useful to conduct a study focus on the 
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relationship between R&D expense and firm performance and the value of 

Chinese high technology companies. As a result, this research will fill a gap that 

is ignored by other studies. 
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METHODOLOGY 

 

Research Design 

Base on the literature review, this study will focus on the explore the 

relationship of R&D Expense and firm financial performance and the 

relationship of R&D Expense and firm market performance.  

The conceptual framework is showed below: 

Figure 1 – conceptual framework 

 

 

 

 

 

 

 

 

Data 

 The study focuses on Chinese Top 10 technology companies, which are 

Tencent, Alibaba, Baidu, JD, China Mobile, Huawei, Sina, ZTE, NetEase, 

Lenove.  

 The data was collected through the Bloomberg database and each firms’ 

annual report, which is consisted of the period of 2014-2018. The sample size 

R&D Expense Firm Performance 

Firm Financial 

Performance 

Firm Market 

Performance 

Control Variables 

Firm Characteristics 
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is 10 since the study is focused on 10 technology companies in China.  

 The following table demonstrates the dependent, independent, and control 

variables that are related to this research. 

Table 1: Variables 

 Variables  Measurement of variables 

Dependent 

Variables 

Return on Assets (ROA) Net Income/ Average Total 

Assets 

Return on Equity (ROE) Net Income/ Average Total 

Equity 

 
Market Capital 

(MARKETCAP) 

Total shares outstanding* 

price per share 

Independent 

Variables 

Change in R&D 

Expense (RD) 

Difference between two years 

R&D Expense 

Square of change in 

R&D Expense (RD2) 

The square of difference 

between two years R&D 

Expense 

Control 

variables 

Size of Company 

(Ln(Sales)) 

the natural logarithm of net 

sales 

Leverage Ratio (LE) Total Debt/total assets 

 

Dependent Variables 

1) Return on Assets  

It is calculated by the net income over average total assets. It is an effective 

way to measure firm’s profitability and the level of management efficiency in 
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relation to the assets potential to generate earnings. It is a dependent variable 

that measures firms’ financial performance. 

2) Return on Equity 

It is calculated by the net income over average total equity. It is an effective 

way to measure firm’s profitability by comparing net income to its average 

shareholder’s equity. It is a dependent variable that similar to ROA that 

measures firms’ financial performance. 

3) Market Capital  

It is calculated by the total number of outstanding shares times the price of 

the shares. The data of the prices of the shares is using the value of the last 

trading day of the year. It is a dependent variable that measures firms’ market 

performance. 

Model 

In the study, the pooled regression model and panel data analysis 

technique is applied, which is designed to find out the relationship between 

selected indicators, R&D expense and firm performance. In this situation, the 

regression model is showed below: 

𝑅𝑂𝐴𝑖𝑡 =  𝛽0𝑖𝑡
+ 𝛽1𝑅𝐷𝑖𝑡 + 𝛽2𝑅𝐷2𝑖𝑡 + 𝛽3𝐿𝑛(𝑆𝑖𝑧𝑒)𝑖𝑡 + 𝛽4𝐿𝐸𝑖𝑡 + 𝜀𝑖𝑡 

𝑅𝑂𝐸𝑖𝑡 =  𝛽0𝑖𝑡
+ 𝛽1𝑅𝐷𝑖𝑡 + 𝛽2𝑅𝐷2𝑖𝑡 + 𝛽3𝐿𝑛(𝑆𝑖𝑧𝑒)𝑖𝑡 + 𝛽4𝐿𝐸𝑖𝑡 + 𝜀𝑖𝑡 

𝑀𝐴𝑅𝐾𝐸𝑇𝐶𝐴𝑃𝑖𝑡 =  𝛽0𝑖𝑡
+ 𝛽1𝑅𝐷𝑖𝑡 + 𝛽2𝑅𝐷2𝑖𝑡 + 𝛽3𝐿𝑛(𝑆𝑖𝑧𝑒)𝑖𝑡 + 𝛽4𝐿𝐸𝑖𝑡 + 𝜀𝑖𝑡 
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In these equations, ROA, ROE, and MARKETCAP are dependent variables; 

RD and RD2 are independent variables. ROA and ROE measure firm financial 

performance, and Market Capitalization measures firm market performance. 

Also, Ln(Size) represents firm size. Ln(Size) and LE are control variables for 

firm characteristics. Moreover, i represent the firm and t represent the time 

period. 

 

Potential Outcomes 

 Since majority of the researches indicated that there is a strong positive 

relationship between R&D expense and firm performance, the potential 

outcome for this study is that there is a strong positive relationship between 

R&D expense and firm performance for Chinese large technology companies, 

which means the R&D expense is positively corelated with firm’s financial 

performance and market performance.  

 The possible explanations for these potential outcomes are the following: 

1. Technology companies need to spend a lot on R&D expenses to maintain 

their competitiveness. Since the R&D expense increase, firm can 

generate more revenue to cover its cost on R&D, thus a firm’s financial 

performance will become better.  

2. A large increase in R&D expenses may give investors a signal that the 
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firm is trying to create new things and outstand among other companies. 

This kind of signal will encourage investors to buy firm’s stocks and firm’s 

stock price will increase and the market capitalization will also increase. 

As a result, a positive correlation between R&D expense and firm’s 

market performance shows up. 

3. Since the R&D expense is positively correlated with firm’s financial 

performance and market performance, here is a strong positive 

relationship between R&D expense and firm performance for Chinese 

large technology companies.  
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RESULTS AND DISCUSSION 

Table 1 reports the summary of the statistics data for the variables used in 

the regression models. 

Table 2: Descriptive Statistics 

Variables Mean SD Min Max Observations 

MARKETCAP 7,443.07 8526.96 439.33 32,260.58 45 

R&D 34.25 42.04 (20.57) 187.62 50 

(𝑅&𝐷)2 2,905.58 6831.80 0.06 35,201.26 50 

ROA 0.07 0.07 (0.11) 0.22 50 

ROE 0.14 0.15 (0.30) 0.57 50 

Ln(Sales) 7.10 1.33 3.86 8.91 50 

Leverage 0.53 0.18 0.23 0.88 50 

 

The study is focus on top 10 technology companies in China, during 2014-

2018, 5 years period. Since HUAWEI did not go public, the observations for 

MARKETCAP is only 45 rather than 50. 

After using the STATA software do the pooled OLS regression separately 

for three models, we can get the results for each model representatively.  
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Figure 2 – Pooled OSL for Model 1 

 

Figure 3 – Pooled OSL for Model 2 

 

Figure 4 – Pooled OSL for Model 3 
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Summary of the outcomes of test are shown in Table 3. According to Table 

3, regression results of three different panels generated by taking focus on one 

of the dependent variables of ROA, ROE and Market Capitalization in Model 1, 

Model 2, and Model 3 respectively. There are positive and negative coefficients 

related with different variables.  

Table 3: Panel Data Analysis – Pooled OLS 

 Model 1 

ROA 

Model 2 

ROE 

Model 3 

MARKETCAP 

RD .0014767* 

(2.07) 

.0042976* 

(2.55) 

84.39983 

(0.71) 

RD2 -5.31e-06 

(-1.34) 

-.0000146 

(-1.56) 

2.428485 

(1.13) 

Size -.0185591 

(-1.89) 

-.0517519* 

(-2.24) 

1016.598 

(0.83) 

LE -.1222284* 

(-2.08) 

.03905 

(0.28) 

-11492.32 

(-1.58) 

_Cons .2334706*** 

(4.67) 

.3871865*** 

(3.28) 

2088.558 

(0.35) 

N 50 50 45 

(t statistics in parentheses, * p < 0.05, **p < 0.01, *** p < 0.001) 

According to the regression result for Model 1, we can see that the 

relationships between R&D Expense and ROA, Leverage Ratio and ROA are 

significant, given 95% confidence level. However, the squared of R&D expense 

has a negative correlation to ROA, but the relationship is statistically 

insignificant. Hence, there is a positive relationship between R&D Expense and 

ROA. 1% increase in R&D Expense will cause about 0.0015% increase in ROA. 
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As for the regression result of Model 2, the relationships between R&D 

investment and ROE, Size and ROE are positive and significant. Still, the 

relationship between Square of R&D Expense and ROE is insignificant. Based 

on the result of the Model 2, there is a positive relationship between R&D 

Expense and ROE. Specifically, at 95% confidence level, there is a positive 

relationship between R&D Expense and ROE. 1% increase in R&D Expense 

will cause about 0.0043% increase in ROE. 

For the results of Model 3, although positive and negative coefficients 

showed up, none of them is statistically significant at 95% level of confidence. 

we can draw a brief conclusion that there is no significant relationship between 

R&D Expense and Firm Market Value. 

In order to figure out whether Square of R&D Expense influence the 

relationship between R&D Expense and dependent variables, the researcher 

remove the square of R&D Expense and do the Pooled OSL again.  

Figure 5 – Pooled OSL for Model 1 Without RD2 
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Figure 6 – Pooled OSL for Model 2 Without RD2 

 

Figure 7 – Pooled OSL for Model 3 Without RD2 

 

Based on the testing result that without square of R&D Expense, we can 

find that the relationships of R&D Expense and ROA, R&D Expense and ROE 

are always positive and significant. For the result of Model 3 without RD2, the 

relationship between R&D Expense and MARKETCAP is positive and 

significant. Why the relationship between R&D Expense and MARKETCAP 

becomes insignificant when we add square of R&D Expense into the equation? 

A possible explanation is that the multicollinearity between square of R&D 
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Expense and R&D Expense is to strong thus influence the testing result.  

Based on the brief conclusion of the result showed in Model 1 and Model 

2, we can conclude that R&D Expense and Firm Financial Performance are 

positively corelated. Since Market Capitalization represents firms’ market 

performance, we can conclude that there is no significant relationship between 

R&D Expense and Firm Market Performance. 
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CONCLUSIONS 

Most of previous studies have shown that R&D Investment plays an 

important role in the growth of company and maintenance of a company's 

competitive position. At the same time, majority of the researches show that 

R&D Investment and firm performance is positively corelated; others either 

show there is no significant relationship or U-shaped relationship.  

This paper used pooled OLS regression and panel data to exam the 

relationship between R&D Expense and Firm Performance of 10 Largest 

Technology companies in China for years periods from 2014 to 2018. According 

to pooled OLS regression results for Models stated before, the relationships 

between R&D Expense and ROA, R&D Expense and ROE are statistically 

significant at 95 percent confidence level. The relationship between R&D 

Expense and Market Capitalization is not statistically significant at 95% level of 

confidence 

 Taking all into the consideration, it can be conducted that there is a strong 

positive relationship between R&D expense and Firm Financial Performance 

for Chinese large technology companies. On the contrary, the relationship 

between R&D Expense and Firm Market Performance is insignificant.  

Significance  

Although large quantities of researches have been conducted in order to 

find out the relationship between R&D Expense and firm performance, there 
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are few studies focus on Chinese technology companies. This paper fills the 

gap. Moreover, this study’s result can be used by managers of large technology 

companies in China to make a strategy about how much to spend on R&D. 

Limitations 

 Although this study has found some findings, there still exist some 

limitations.  

1. The sample size is too small to represent the large technology companies 

in China. Actually, the market value of a firm that more than $10 million can 

be described as a large company. The study only focuses on top 10 

technology companies, which may not representative to all the large 

technology companies in China.  

2. Furthermore, the R&D expense reported on the income statement of firms’ 

annual report may be not accurate. Since the data is inaccurate, the results 

may be inaccurate either.  

3. The models that used in the research may not good enough. The study only 

used pooled OSL regression model, other methods such as Feasible 

Generalized Square Regression method and Hierarchical Linear Model 

Regression method maybe more fit for the sample data. 
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