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Abstract 
This paper uses data envelopment analysis and seemingly unrelated regression estimation model 
to examine the association between the operating efficiency of Taiwanese FDI enterprises in 
mainland China and the investment performance of their parent companies. We find that the more 
capital-intensive Taiwanese FDI enterprises in mainland China have higher operating efficiencies. 
Enterprises investing in East China area have lower operating efficiency. In addition, higher oper-
ating efficiencies of FDI enterprises in mainland China are associated with higher investment per-
formance of the Taiwanese parent companies. The Taiwanese parent companies with greater in-
vestment of FDI enterprises in mainland China also have higher investment performance. The 
Taiwanese parent companies with higher R & D expenditure percentages do not result in im-
proved investment performance because of a lack of spillover to FDI subsidiaries or more uncer-
tain factors. Furthermore, the wholly-owned investment type of a parent company has greater 
investment performance than joint-venture investment type. 
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1. Introduction 
After China began the economic reform and opening-up policy, the Chinese government was eager to introduce 
foreign capital and technology for promoting the industrialization and urbanization. From the overall economic 
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perspective, China’s GDP in 2013 amounted to $9185 billion USD, the average economic growth in the sev-
en-year period (2007 to 2013) is 9.74%, indicating that the Chinese economy as a whole has a rapid and stable 
growth trend. China has approved nearly 730,000 foreign direct investment (FDI) enterprises with investment 
amount of $1.2 trillion USD and has become the first largest developing country attracting FDI in the world. 
According to the 2011 statistics, the top ten countries or regions investing in China are: Hong Kong (77.01 bil-
lion USD), Taiwan (6.73 billion USD), Japan (6.35 billion USD), Singapore (6.33 billion USD), the US (2.99 
billion USD), Korea (2.55 billion USD), the UK (1.61 billion USD), Germany (1.14 billion USD), France (0.80 
billion USD), and the Netherlands (0.77 billion USD). The investment amount of the ten countries or regions 
accounted for 91.61% of the total. Taiwanese enterprises rank the second and are predominant in the Chinese 
market. 

Taiwanese enterprises are the pioneers of FDI and have occupied important economic position in mainland 
China. In 1980s, Taiwanese enterprises established the labor-intensive industries in the four economic develop-
ment zones (Shenzhen, Zhuhai, Xiamen, and Shantou). In the early 1990s, the Chinese opening-up policy con-
tinued northward to Shanghai, and later, more cities along the river (Yangtze River), the coast, and the border. 
As a result, Taiwanese investment moved northward and shifted from labor-intensive to technology and capital- 
intensive industries. Taiwanese government approved 237 cases of investment in mainland China with the 
amount of 174 million USD in 1991 and increased rapidly to 40,762 investment cases with the amount of 133.7 
billion USD in 2013, more than 62% of the total outward direct investment. At the end of 2013, the top three 
industries of Taiwanese FDI in mainland China were electronic component manufacturing (18.89%), computers, 
electronics and optical products manufacturing (13.61%), and electrical equipment manufacturing (7.24%), 
which accounted for 39.74% of the total approved amount. Meanwhile, the investment of Taiwanese enterprises 
in coastal cities of East China accounted for 71.58% of the total due to geographic environment, traffic and cli-
mate. The investment in North China accounted for only 5.01% while the investment in Central China ac-
counted for 22.92% of the total.  

Previous literature mostly focuses on the location distribution of FDI enterprises in mainland China (Klim-
berg & Ratick, 2008; Foster, 2011; Chen & Yeh, 2012; Liu et al., 2012; Yu & Shen, 2013; Sharma et al., 2014), 
the performance evaluation of FDI, or the determinants of FDI performance in mainland China (Li et al., 2000; 
Beamish & Jiang, 2002; Wei et al., 2002; Mohr & Puck, 2005; Lu & Hung, 2010; Zhong et al., 2011; Guo & 
Jiang, 2013). Some studies focus mostly on measuring or analyzing the subsidiary’s performance in mainland 
China (Li et al., 2000; Beamish & Jiang, 2002; Mohr & Puck, 2005; Lu & Hung, 2010; Guo & Jiang, 2013). 
There are scanty studies on simultaneous analysis of operating efficiency of FDI in mainland China and invest-
ment performance of parent companies. With rapidly growing economic market of China in the world and the 
predominant Taiwanese enterprises in mainland China, it is essential to understand the association between op-
erating efficiency of Taiwanese FDI enterprises in mainland China and investment performance of their parent 
companies.  

Our research is to examine the operating efficiency of Taiwanese FDI enterprises in mainland China by using 
data envelopment analysis (DEA), and apply the SURE (seeming unrelated regression estimation) to simulta-
neously explore the operating efficiency of Taiwanese FDI subsidiaries in mainland China and the investment 
performance of parent companies in Taiwan. We find that the more capital-intensive Taiwanese FDI enterprises 
in mainland China have higher operating efficiencies. Enterprises investing in the East China area, where com-
petition and the costs of land and labor are higher, have lower operating efficiency. In addition, we find that 
higher operating efficiencies of Taiwanese FDI enterprises in mainland China are associated with higher in-
vestment performance of the Taiwanese parent companies. The Taiwanese parent companies with greater in-
vestment of FDI enterprises in mainland China also have higher investment performance. The Taiwanese parent 
companies with higher R & D expenditure percentages do not have improved investment performance because 
of a lack of spillover to FDI subsidiaries or more uncertain factors. Furthermore, the wholly-owned investment 
type of a parent company has the greater investment performance than joint-venture investment type due to the 
greater control of business operations and efficiency of decision making. 

The contributions of this study are as follows. First, it simultaneously analyzes the operating efficiency of 
Taiwanese FDI enterprises in mainland China and the investment performance of their parent companies. As the 
China market has become increasingly competitive and Taiwanese firms have more powerful position in main-
land China, simultaneously analyzing the influencing factors of the operating efficiency of FDI in mainland 
China and the investment performance of parent companies in Taiwan would provide insights for enterprises’ 
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managers seeking for improvement in operating performance and for policymakers considering outward invest-
ment regulations. 

Second, this study enriches the literatures related to evaluate the operating efficiency of FDI in mainland 
China and investment performance of Taiwanese parent company. Most past studies only focused on the sub-
sidiary’s performance in mainland China or on home company. This study is the first to provide evidence of si-
multaneous analysis of operating efficiency of FDI in mainland China and investment performance of parent 
company. 

Third, our study provides additional empirical evidence on performance of FDI enterprises and their parent 
companies in developing countries. China has become the first largest developing country attracting FDI in the 
world. Due to developing countries where markets and institutional structures are different from those of devel-
oped countries, understanding the operating efficiency of FDI enterprises in mainland China and the investment 
performance of their parent companies are particularly important.  

The remainder of this paper is organized as follows. Section 2 reviews the literature review of operating effi-
ciency and investment performance, and further develops the empirical hypotheses. Section 3 describes the DEA 
and regression models, and data and sample selection. Section 4 discusses the empirical results and the sensitiv-
ity analyses. Section 5 offers conclusions, and proposes managerial implications, research limitations and future 
research directions. 

2. Literature Review and Hypotheses Development 
2.1. The Operating Efficiency of FDI in Mainland China  
According to the Transaction Costs Theory, multinational enterprises (MNEs) invest abroad to reduce transac-
tion costs (Hennart, 1991). In Adam Smith’s The Wealth of Nation, he argued that the countries with the most 
efficient products should trade with other countries, in order to increase operational efficiency and enhance the 
wealth among the nations.  

Lu & Hung (2010) applied Data Envelopment Analysis (DEA) approach to measure the performance effi-
ciency of 31 companies of Taiwan in mainland China. The results were conducive to the planning of resource 
allocation, competitive advantages, strategic decision-making, and operational styles under an intensely compet-
itive environment. Beamish & Jiang (2002) argued that companies, which entered the Chinese market earlier, 
have more established years, as well as more human and natural resources. Moreover, investment years in 
mainland China and the performance of the subsidiary are significantly positive. However, Wei et al. (2002) 
studied the correlation between China’s manufacturing industry and its performance, and defined the companies 
entering the Chinese market before 1978 as “old companies”, while those after 1978 as “new companies”. They 
found that old companies have lower productivity and poorer performance; on the contrary, the “new compa-
nies”, which have new facilities, better management system and employee benefits, have better performance.  

Our study argues that enterprises entering the Chinese market in earlier times are more familiar and more 
adapted to local politics, society, culture and regulations, and have built political, social, and economic ties. 
Hence, they have more human resources and market control, including market share and sales channel, customer 
loyalty or company brand, as well as more power to prevent newcomers from entering the market. Therefore, 
more established years in the Chinese market means more investment experience, more market control power 
and human resources, and thus the operating efficiency will be higher. Thus, we construct our hypothesis as fol-
lows: 

H1-1: Ceteris Paribus, The operating efficiency of Taiwanese FDI enterprises in mainland China with 
more established years is higher.  

Previous literature had found that the large MNEs from western countries chose the capital intensive and 
technology intensive investment strategies for easy access to China’s vast market share, and provided high qual-
ity and complex diversified products for the customers in mainland China and around the world. To achieve this 
competitive advantage, companies have gradually transferred numerous technologies to China. From 1952 to 
late 2013, Taiwanese FDI in electronic component, computers, electronics and optical products, and electrical 
equipment manufacturing accounted for 39.74% of the total. It is obvious that the Taiwanese FDI in mainland 
China took the strategies similar to those of western countries, focusing on capital and technology-intensive in-
vestment and injecting more capital.  

Li et al. (2000) explored the strategic consideration factors of FDI in mainland China, and reviewed the im-
pact of capital and technology intensity or labor intensity investment strategies on the performance of subsidiar-
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ies. They found that the capital and technology intensive investment strategies result in better performance as 
compared to labor intensive investment strategy. Liu & Daly (2011) confirmed that manufacturing companies of 
FDI in mainland China transformed from low-tech to high-tech. Guo & Jiang (2013) examined the contributions 
of venture capital investment to entrepreneurial companies in mainland China. The results showed that ven-
ture-capital-backed companies outperform non-venture-capital-backed companies in terms of profitability, labor 
productivity, sales growth, and R & D investment. In summary, companies with higher capital intensity expect 
to effectively increase output, reduce product unit cost, improve product quality and produce diversified prod-
ucts, and more effectively prevent potential competitors from entering the market. We therefore anticipate that 
higher capital intensity of Taiwanese FDI enterprises can result in higher operating efficiency. Thus, the hypo-
thesis is stated as follows:  

H1-2: Ceteris Paribus, The operating efficiency of Taiwanese FDI enterprises in mainland China with 
higher capital-intensity is higher.  

Past studies of transnational business management have found that the most important decision factor is the 
location selection. Foster (2011) found that FDI in mainland China is heavily skewed in favor of the richest east 
region, while the west region is the weakest attractor. Liu et al. (2012) analyzed the relative importance of the 
potential determinants of FDI inflows across the four regions of China for the period 2001-2009. The determi-
nants examined were: market size, labor cost, labor quality, physical infrastructure development, telecommuni-
cation, and degree of economic openness and government incentives to attract FDI. They found that that market 
size holds priority for FDI inflows into coastal and northeast regions. Chen & Yeh (2012) examined variations 
in the preferences of location antecedents and the pace of FDI by MNEs in relation to increased FDI experience 
and evolved strategic intentions.  

Different invested locations result in varied investment costs, transaction costs, transport time, tax costs, in-
frastructure, political risk, and staff quality. Hence, Taiwanese FDI enterprises prefer certain economic regions. 
East region, which has the longest coastline in mainland China, is nearest to Taiwan with extensive internal and 
external links, convenient transportation, and advanced communications to attract foreign companies. At present, 
Shanghai Pudong New District has been expanded into an open economic zone, and become the largest base of 
Chinese industrial technology and also an important international port city in the Western Pacific region. There-
fore, most of Taiwanese FDI is in East China, accounting for 71.58% of the investment amount. With more and 
more foreign companies entering East China, the labor and land tax costs increase accordingly. Increasing labor 
costs has a negative impact on the business performance. Therefore, we expect that labor costs in East China 
will be higher due to the increasing number of foreign companies, thereby reducing the operating efficiency of 
FDI. The hypothesis is proposed as follows: 

H1-3: Ceteris Paribus, Taiwanese FDI enterprises located in East China have lower operating efficien-
cy. 

2.2. Performance of Parent Companies 
There are scanty studies concerning the impact of operating performance in the manufacturing sector on invest-
ment performance. Lin (2010) investigated the factors that affect Taiwanese companies’ intention to engage in 
FDI in mainland China. He found that network linkages, expansion of market, and China’s incentive policies 
positively affect the intention to engage in FDI. A company with a higher degree of export orientation and larger 
company size has a stronger motivation in FDI. Fung et al. (2013) investigated whether FDI in mainland China 
displaces or promotes parent companies’ exports. They found that FDI in mainland China reduces parent com-
panies’ exports, suggesting a substitutive relationship. Therefore, we anticipate that higher operating efficiency 
of FDI enterprises in mainland China will result in more investment returns of Taiwanese parent companies. 
Thus, the hypothesis is proposed as follows: 

H2-1: Ceteris Paribus, Taiwanese parent companies with higher operating efficiency of FDI enterprises 
in mainland China have better investment performance. 

Some researches (Sougiannis, 1994; Lev & Sougiannis, 1996; Green et al., 1996) argue that R & D activities 
can improve the operating technology and business performance. Due to the externality of R & D activities 
(Jaffe, 1986; D’Aspremont & Jacquemin, 1988; Kogut & Zander, 1993), other companies can also improve the 
production technology through intermediate and investment capital trading or technological knowledge disper-
sion. Previous studies have found that R & D activities externality can be commonly found in various industries 
and between subsidiaries of the group company (Bernstein, 1988; Goto & Suzuki, 1989; Klette, 1996), in partic-
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ular, the high-tech industry (Bernstein & Nadiri, 1988).  
Zhong et al. (2011) used DEA models to evaluate the relative efficiencies of 30 regional R & D investments 

using the First Official China Economic Census data in 2004. The empirical analysis provided the suggestions to 
improve efficiencies of regional R & D investments. Our study adopts the resource-based theory (Barney, 1986; 
Itami, 1987) and externality effects of R & D activities, therefore anticipates that the more of R & D activities of 
the parent companies will result in better investment performance. The hypothesis is proposed as follows:  

H2-2: Ceteris Paribus, Taiwanese parent companies with more R & D expenses have better investment 
performance. 

Internationalization is the overseas expansion process of an enterprise in its various business activities (Hitt et 
al., 1997). Many studies have proposed internationalization perspectives related to FDI, including the Theory of 
Absolute Advantage, the Transaction Costs Theory, the Product Life Cycle Theory, the Network Theory, the 
Theory of Location Advantages, and the Entry Strategy Theory. Daniels and Bracker (1989) argued that the 
benefits of internationalization include reduced risks, tax saving, lower financing costs, and access to raw mate-
rials and labor of lower costs. MNEs prefer FDI to internalize equipment, capital, knowledge and skills to save 
transaction costs for improving competitive advantage.  

Many studies have explored the correlation between the investment involvement degree in mainland China 
and the financial performance or operating performance of the parent companies. Our study argues that Taiwa-
nese FDI in mainland China is based on internationalization theory. The higher investment amounts indicate a 
higher degree of investment involvement, which can bring valuable business management experiences and re-
duce transaction costs, uncertainty and failure risks, thereby improving the performance of the parent companies. 
Therefore, the hypothesis is proposed as follows: 

H2-3: Ceteris Paribus, Taiwanese parent companies with higher investment amounts in mainland China 
have better investment performance. 

Previous studies have found that ownership structure or entry mode affects the Japanese subsidiaries in the 
US and West Europe. However, the impact on the entry mode of FDI in mainland China is inconclusive. Some 
studies suggest that entry mode and the performance of subsidiary are not significantly correlated (Li et al., 
2000), while others regard China as a destination of high political risk and uncertainty. MNEs may reduce or 
disperse risks and costs by joint venture or cooperation with local partners. Hence, the business performance 
will be better (Pan et al., 1999; Beamish & Jiang, 2002; Wei et al., 2002).  

After many years of economic reform and opening up issued by China, the degree of economic freedom and 
free market competition is higher, and foreign investors are more familiarized with China’s politics, political 
community, and regulations. As a result, the percentage of wholly owned FDI enterprises will be higher. Under 
this situation, Taiwanese investors are more unwilling to cooperate with local partners because there are risks of 
conflicting goals, business secret leakage and being taken over by the local partners. The parent companies with 
wholly owned investment type have better control over the business operations and decisions. Therefore, we an-
ticipate that the impact of wholly owned FDI enterprises have a greater positive impact on the investment per-
formance of the parent company. The hypothesis is proposed as follows: 

H2-4: Ceteris Paribus, Taiwanese parent companies with wholly-owned FDI enterprises in mainland 
China have better investment performance than joint-venture. 

3. Methodology 
3.1. DEA Models 
Data envelopment analysis (DEA) is an effective tool for evaluating the relative efficiency of peer decision 
making units (DMUs) when multiple performance measures are present. It has been used to evaluate operating 
efficiency of firms in mainland China (Byrnes and Storbeck, 2000; Shiu, 2002; Ma & Goo, 2005). 

Efficiency can be measured as the minimal consumption of inputs for a given level of output or the maximal 
augmentation of outputs for a given level of inputs. Since it is potentially difficult for banks to increase their 
output levels given their input levels, we adopt an input-based approach measure, focusing on minimizing inputs 
consumed for a given level of output. The input-oriented efficiency measure is the efficiency measure, which 
can be estimated using the following CCR model (Charnes et al., 1978) of DEA:  

Min θ                                        (1.0) 



Wang J.-C., Hsiao H.-C. 
 

 
105 

1
s.t.  , 1, 2, ,

n

j ij ik
j

x x i mλ θ
=

≤ =∑                                  (1.1) 

1
, 1, 2, ,

n

j rj rk
j

y y r sλ
=

≥ =∑                                   (1.2) 

 0, 1, 2, ,j j nλ ≥ =                                   (1.3) 

where j is the firm being evaluated, jθ  is the estimated efficiency for firm j, ijX  is input i for firm j, rjY  is 
output r for firm j, and λ is the weight placed on banks. Model (1) is constructed under the assumption of con-
stant return to scale (CRS) technology and referred to as the CCR model of DEA. If the CRS assumption is re 

laxed and allows variables returns to scale (VRS) technology, the constraint 
1
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j
j
λ

=

=∑  is added to the model  

and the resulting model is referred to as the BCC model of DEA (Banker et al., 1984). The CCR model is to 
measure the total technical efficiency (TE) of DMUs in the utilization of input resources and operating scale 
performance. The BCC model only measures the pure technical efficiency (PTE) of input resources when 
DMUs are at the optimal operating scale.  

The θ  value is between 0 and 1. If the input of individual DMU can be reduced proportionally, as compared 
to the one with the optimal efficiency, the value of θ  will be below 1; otherwise, if the input cannot be re-
duced proportionally, the value of θ  will be equal to 1, and thus it is at the state of optimal efficiency. 

Tsai et al. (2006) used total assets, capital, and number of employees as the inputs; revenue and pre-tax and 
pre-interest net profit as the outputs. However, Düzakin & Düzakin (2007) argued that assets and shareholder 
equities cannot be used as inputs at the same time, while revenue and profit cannot be used as the outputs at the 
same time. Oberholzer (2013) considered the operating efficiency as sales opposed to the input resources. 
Therefore, according to Düzakin & Düzakin (2007) and Oberholzer (2013), this paper uses the total assets 
(INP_TA) and number of employees (INP_N) of Taiwanese FDI enterprises as the input variables, and total 
revenue (OUT_S) as the output variables to measure operating efficiency of a firm. Moreover, this paper eva-
luates total technical efficiency (TE) and pure technical efficiency (PTE) based on the input-oriented CCR mod-
el and BCC model. 

3.2. Regression Model 
We use the second-stage procedure in Equations (2) and (3) to explore the effect of firm contextual variables on 
the operating efficiency of Taiwanese FDI enterprises in mainland China and the investment performance of 
their parent companies based on prior research (Banker & Natarajan, 2008). We evaluated the values of total 
technical efficiency (TE) and pure technical efficiency (PTE) from model (1) which are the dependent variable 
in model (2) and constructed the simultaneous models (2) and (3) are as follows: 
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it it it it it it it

it it it it it
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CDA CROA PPTO CGDP e

α α α α α α
α α α α
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+ + + + +
          (2) 
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+ + + + + + +
        (3) 

3.3. Variables Measurement 
3.3.1. Dependent Variables 

Operating efficiency (TE, PTE): This paper evaluates total technical efficiency (TE) by CCR model and pure 
technical efficiency (PTE) by BCC model.  

Investment performance (ROI): It is measured by the ratio of the recognized investment benefits from FDI 
enterprises and the pre-tax net profit of the parent companies. It is expected that higher operating efficiency can 
result in better investment performance of the parent companies.  

3.3.2. Independent Variables (Hypothesis Variables) 
Experience of entry into the Chinese market (YEARS): According to Beamish & Jiang (2002), the experience 
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of entry into the Chinese market is measured by the established years of FDI enterprises. If the firm enters the 
Chinese market at an earlier time, it is more familiar with and adapted to the Chinese market with more human 
resources and market control power, and thus, the operating performance will be higher. It is measured by the 
Taiwanese FDI enterprises’ entrance years in mainland China and is expected that longer establishment years 
can result in higher operating efficiency.  

Capital intensity (CINT): Following Hu & Chen (1996), Li et al. (2000), Chen & Ku (2000), this study uses 
the ratio of the total fixed assets by the number of employees to measure the capital intensity. It is expected that 
higher capital intensity can result in higher operating efficiency.  

Invested area (DAREA): The invested area of Taiwanese companies can be roughly divided into East China, 
North China, Central China, South China, Northeast China, Northwest China and Southwest China. As the 
number of Taiwanese investment in East China is more than 70.58%, this study measures the invested area by 
the dummy variable, DAREA = 1, if the FDI enterprise is located in East China, otherwise, DAREA = 0. We ex-
pect that the FDI enterprise in East China has lower operating efficiency.  

R & D ratio (RD): It is measured by the division of the R & D expense of the parent companies by the total 
assets. It is expected that higher R & D expenditure can result in higher investment performance.  

Investment amount (AMOUNT): It is measured by using the natural logarithm of the capital investment of the 
FDI enterprise. It is expected that higher investment amount can result in better investment performance.  

Wholly-owned investment type (DTYPE): The ownership structure of FDI enterprises in mainland China can 
be divided into the wholly-owned investment type (Hong Kong, Macao and Taiwan enterprises, foreign-invested 
enterprises) and joint venture investment type (Hong Kong, Macao and Taiwan joint ventures, cooperative en-
terprises, Macao and Taiwan, Sino-foreign joint business enterprises and Sino-foreign cooperative joint venture); 
if the enterprise belongs to the wholly-owned investment type, then DTYPE = 1, if the firm belongs to the joint 
venture type, DTYPE = 0. It is expected that the investment performance of the parent company will be better if 
the FDI enterprise belongs to the wholly-owned investment type.  

3.3.3. Control Variables 
Control variables in equations include Taiwanese FDI subsidiaries characteristics and parent companies cha-

racteristics, which are defined and measured as following: DIND: Subsidiary industry, measured as dummy va-
riable = 1, if the subsidiary belong to information electronic and communication equipment; and 0 otherwise. 
CSIZE: Subsidiary size, measured as the logarithm of total assets. CDA: Subsidiary debt-to-asset ratio, measured 
as total liabilities divided by total assets. CROA: Subsidiary return on assets, measured as income from operation 
divided by total assets. PPTO: Subsidiary turnover on PPE, measured as sales divided by total assets. CGDP: 
China GDP, measured as the ratio of GDP growth in mainland China. ELEC: Parent company industry, meas-
ured as dummy variable = 1, if the parent company belong to electronic industry; and 0 otherwise. RE: Parent 
company retained earnings ratio, measured as net income less the salary of director and supervisor, cash and 
stock dividends to employee and shareholders divided by net income. PPE: Parent company PPE ratio, meas-
ured as cash outflows to purchase PPE divided by total assets. GROWTH: Parent company growth ratio, meas-
ured as market value of equity divided by book value. TROA: Parent company return on assets, measured as in-
come before tax and interest divided by total assets. TDA: Parent company debt-to-asset ratio, measured as total 
liabilities divided by total assets. TSIZE: Parent company size, measured as the logarithm of total assets. TGDP: 
Taiwan GDP, measured as the ratio of GDP growth in Taiwan. 

3.4. Data and Sample 
It is very difficult to acquire the financial statements of Taiwanese FDI enterprises in mainland China, the data 
are surveyed in mainland China from CCIS. The financial data, investment gains and losses, and the cumulative 
outbound investment amount of the parent companies are from the financial statement of listed companies in 
Taiwan’s stock market and TEJ database. Due to simultaneously analyzing the operating efficiency of FDI en-
terprises in mainland China and the investment performance of Taiwanese parent companies, we exclude the un-
listed parent companies and their subsidiaries in mainland China because the data is not available. This study 
first locates 780 firm-year samples from the investigation of the top 1000 Taiwanese FDI enterprises in main-
land China from CCIS, then to combine the data of their parent companies from TEJ, after deleting 132 missing 
or incomplete observations. The final sample consists of 648 firm-year observations. 
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Since the enactment of the new Corporate Income Tax Law and the Labor Contract Law in mainland China 
on January 1, 2008, the corporate income tax law has been unified income rate at 25%. It gradually increases 
from the tax preferential 15% to 25%; meanwhile, the tax preferential treatment on FDI, including the tax ex-
emption and rebates, as well as the preferential tax rates for specific zones, has been terminated to result in a di-
rect impact on the profits of the firm. The enactment of the Labor Contract Law affects the enterprises mostly in 
working hours and overtime pay, which substantially increases the labor cost burden of the enterprises. Due to 
the new income tax laws enacted after 2008, our research period is limited from 2004 to 2007 to avoid the tax 
system interference. 

4. Results and Discussion 
4.1. Descriptive Statistics 
Panel A of Table 1 provides the descriptive statistics of the input and output variables of DEA model. Operating 
revenue (OUT_S) is an output variable and its mean during 2004-2007 is 2384 million RMB; total assets 
(INP_TA) and number of employees (INP_N) are input variables; the mean (median) of total assets is 1110 (469) 
million RMB; the mean (median) number of employees is 2668 (985); representing that investment amount and 
operating results vary significantly for Taiwanese enterprises in mainland China. Panel B presents the descrip-
tive statistics of operating efficiency and investment performance, the mean of total technical efficiency (TE) is 
0.1899, and pure technical efficiency (PTE) is 0.2583. The mean of parent companies’ return on investment 
(ROI) is 13.11%, the higher ROI is 160.67%, and the worst ROI is −188.4%. Therefore, Taiwan FDI enterprises 
in mainland China have different performances. 

 
Table 1. Descriptive Statistics on inputs, outputs, and the control variables in regression analysis.                            

Panel A: DEA-Inputs and Outputs Variables 

Variables Min. Q1 Mean Median Std. Dev. Q3 Max. 

OUT_S 
(RMB $1000) 51731 273,806 2,384,815 505,696 12,094,104 1,150,496 193,122,284 

INP_TA 
(RMB $1000) 27,649 261,217 1,109,681 469,368 3181743 991121 54,948,703 

INP_N 
(Numbers) 50 462 2668.02 985 11159.43 2050 187,689 

Panel B: Simultaneous Equation-Dependent Variables 

Variables Min. Q1 Mean Median Std. Dev. Q3 Max. 

TE 0.01 0.10 0.19 0.15 0.15 0.22 1 

PTE 0.04 0.14 0.26 0.20 0.19 0.31 1 

ROI (%) −188.41 1.09 13.11 7.14 39.07 23.56 160.67 

Panel C: Simultaneous Equation-Hypotheses Variables 

Variables Min. Q1 Mean Median Std. Dev. Q3 Max. 

YEARS 0 4 7.44 7 3.74 10 19 

CINT 
(RMB NT$1000) 1.11 76.53 296.65 171.13 336.44 359.46 1304.49 

DAREA (0,1) 0 0 0.67 1 0.47 1 1 

RD (%) 0 0.30 1.42 1.02 1.42 2.17 7.10 

AMOUNT 
(RMB $1000) 5,795 89,771 231,054 158,629 309,503 297,128 5,430,588 

AMOUNT (log) 8.66 11.40 11.90 11.97 0.98 12.60 15.51 

DTYPE (0,1) 0 1 0.86 1 0.35 1 1 
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Panel C presents the descriptive statistics of hypotheses variables. The mean of the established years (YEARS) 
of FDI enterprises in mainland China is 7.44 years. The firm with the longest history among the samples is 19 
years old. The mean capital intensity (CINT) is 297 thousand RMB per capita. By invested area (DAREA), about 
67% firms are located in East China. Regarding the parent company characteristic variables, the mean Taiwa-
nese FDI enterprises’ R & D ratio (RD) is 1.42%, the mean investment amount (AMOUNT) is 231 million RMB, 
and the median is 159 million RMB. Most of the FDI enterprises are wholly owned investment mode (DTYPE) 
from Hong Kong, Macao and Taiwan, accounting for 86% of the total samples. Meanwhile, the parent companies 
of FDI enterprises mostly belong to the electronics industries (ELEC), and the percentage are reaching up 48%.  

4.2. Univariate Analyses 
To explore the impact of the invested industries and invested areas on operating efficiency and investment per-
formance, this study uses the industry codes of CCIS, and separates the FDI enterprise in mainland China into 
the group of the information electronic & communication equipment industry (DIND = 1), and the group of oth-
er industries (DIND = 0) for the mean-difference test. Samples of FDI enterprise from the information electronic 
& communication equipment industry account for 43%. As shown in Panel A of Table 2, if the FDI enterprise 
belongs to the information electronic & communication equipment, its total technical efficiency (TE) is higher, 
and the ROI is also higher than that of the other industries at a statistically significant level. Moreover, the sub- 
sidiary established years (YEARS), subsidiary capital density (CINT) and the parent company size (TSIZE) are 
significantly lower than other industries, but the subsidiary size (CSIZE), subsidiary debt-to-asset ratio (CDA), 
subsidiary turnover on PPE (PPTO), parent company R & D ratio (RD), parent company PPE ratio (PPE), par-
ent company growth ratio (GROWTH), and parent company return on assets (TROA) are significantly higher 
than those of other industries.  

  
Table 2. Univariate statistical results.                                                                          

Groups Panel A:  
DIND (0,1) 

Panel B:  
AREA (0.1) 

Panel C:  
ELEC (0,1) 

Panel D: 
DTYPE (0,1) 

Variables t-Valuea t-Valuea t-Valuea t-Valuea 

TE (0,1) 3.00*** −3.46*** 1.75* −0.94 

PTE (0,1) 1.32 −3.25*** 0.14 −1.77* 

ROI (%) 2.39** 1.15 3.04*** 1.68* 

YEARS −7.19*** −3.70*** −8.31*** 1.23 

CINT −7.35*** 2.78*** −10.67*** 0.30 

RD (%) 11.35*** −0.03 16.09*** 1.96* 

AMOUNT (log) −1.35 4.00*** −1.87* 0.35 

CSIZE (log) 4.49*** 3.00*** 4.45*** 0.87 

CDA (%) 5.91*** −0.67 7.04*** 0.47 

CROA (%) 0.60 −0.92 0.37 0.73 

PPTO (times) 5.50*** −3.06*** 6.22*** 0.34 

RE (%) −0.38 1.65 −0.89 −0.15 

PPE (%) 2.06** 1.72* 1.92* −0.12 

GROWTH (%) 4.59*** −1.93* 7.93*** 1.86* 

TROA (%) 2.41** −1.67* 4.48*** 2.10** 

TDA (%) 0.25 −1.28 0.31 −0.71 

TSIZE (log) −2.85*** −0.75 −3.54 −0.50 

Notes: a, ***, **, *denote significance at the 1%, 5%, and 10% level, respectively and is two-tailed test. 
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Different invested areas lead to different investment cost, transaction cost, transportation cost, tax cost, infra-
structure, political risk, and employee quality. This paper sets the Taiwanese FDI enterprises in East China as 
the dummy variable DAREA = 1, and otherwise, DAREA = 0, to test whether there is any difference in operating 
efficiency and investment performance. As shown in Panel B, the total technical Efficiency (TE) and pure tech-
nical Efficiency (PTE) of FDI enterprises in East China are poorer than others and the subsidiary capital density 
(CINT), subsidiary size (CSIZE) and parent investment amount (AMOUNT) variables are significantly higher 
than others. However, the subsidiary established years (YEARS), subsidiary turnover on PPE (PPTO), parent 
company growth ratio (GROWTH) and parent company return on assets (TROA) are significantly lower than 
other invested areas. The result implies that many foreign companies entered the East region rapidly and de-
manded more labors and lands, thus results in increasing more operating costs than other areas. Moreover, the 
Chinese government provided more incentives to promoting the inland development. The East area has not 
competitiveness yet.  

As shown in Panel C, the parent companies belongs to the electronics industry (ELEC = 1), its total technical 
Efficiency (TE) is higher and its parent company’s investment performance (ROI) is also higher at a statistically 
significant level. However, the subsidiary established years (YEARS), subsidiary capital density (CINT), parent 
investment amount (AMOUNT) and the parent company size (TSIZE) are significantly lower. The subsidiary 
size (CSIZE), subsidiary debt-to-asset ratio (CDA), subsidiary turnover on PPE (PPTO), parent company R & D 
ratio (RD), parent company PPE ratio (PPE), parent company growth ratio (GROWTH) and parent company re-
turn on assets (TROA) are significantly higher than those of other industries.  

Finally, this paper divides the samples by investment type into the wholly owned and joint ventures. As 
shown in Panel D, the pure technical Efficiency of the wholly owned subsidiary is poor, indicating that joint 
ventures have more accesses to cheaper human resources, natural resources (land, buildings), franchised rights 
and business licenses, as the local partners of the joint ventures are more familiar with the governmental rules 
and regulations. Hence, the joint ventures have fewer entry barriers into the Chinese market and better operating 
performance of the subsidiary. However, for the Taiwanese parent company, the joint ventures are more sus-
ceptible to local governmental interference, conflicts of objectives, and even take-over by the local partners. 
Therefore, the Taiwanese parent company’s investment performance (ROI) is poorer. In addition, the wholly 
owned subsidiaries are significantly higher than the joint ventures in terms of RD, GROWTH and the TROA. 

4.3. Simultaneous Regression Analyses 
Table 3 shows the result of the association between the total operating efficiency (TE) of Taiwanese FDI enter-
prises in mainland China and the investment performance of their parent companies. The coefficient of the 
YEARS is positive, representing the operating efficiency of Taiwanese FDI enterprises with more established 
years is higher. The more established years in the Chinese market represent more investment experience, more 
market control power and human resources, and thus the operating efficiency will be higher. But it has not a sta-
tistically significant level. Thus, H1-1 is not supported. The coefficient of CINT is positive with statistically sig-
nificant level, showing that the capital technology per employee is high and the total technical efficiency is bet-
ter. The findings are consistent with Li et al. (2000), Chen & Ku (2000). Hence, H1-2 is supported.  

The regression coefficient of DAREA is −0.0194 is statistically significant, representing Taiwanese FDI en-
terprises located in East China have poorer technical efficiency. East region, which has the longest coastline in 
mainland China, has convenient transportation and advanced communications for Taiwanese and other foreign 
companies. With more foreign companies in East China, the infrastructure is more advanced and the quality of 
workers is better. However, the labor, natural resource and material cost increase accordingly and East-China is 
gradually losing investment location advantages. Many foreign companies gradually shift to other regions. 
Therefore, H1-3 is supported. Taiwanese FDI enterprises in East China have lower operating efficiency.  

According to the empirical results of the parent company’s investment performance (ROI), the regression 
coefficient of TE is positive with statistically significant, as expected in H2-1. The investment performance of 
Taiwanese FDI enterprises with higher operating efficiency in mainland China is better. This study expects 
Taiwanese parent companies with more R & D expenses have better investment performance. Due to the uncer-
tainty, the coefficient of RD is negative, H2-2 is not supported. This finding is consistent with Hitt et al. (1997), 
and Bharadwaj et al. (1999).  

Shown in Table 3, Taiwanese parent companies with higher investment amounts (AMOUNT) in mainland 
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Table 3. Results of simultaneously regression analyses.                                                                     

Models Y: TE Equation (2) Y: ROI Equation (3) 

Variables Pred. Sign. Parameter 
Estimate p-Value Parameter 

Estimate p-Value 

Intercept  0.0091 0.9049 43.254 0.0823 

YEARS ＋ 0.0020 0.1290   

CINT ＋ 0.0001*** <0.0001   

DAREA − −0.0194** 0.0377   

DIND  0.0016 0.8692   

CSIZE  0.0014 (0.7671)   

CDA  0.0007** 0.0132   

CROA  0.0013*** 0.0015   

PPTO  0.0087*** <0.0001   

CGDP  0.0011 0.7262   

TE ＋   32.7755*** 0.0045 

RD ＋   −2.9329** 0.0256 

AMOUNT ＋   5.3321*** 0.0029 

DTYPE ＋   8.0782* 0.0645 

ELEC    10.9830*** 0.0028 

RE    0.0738 0.2208 

PPE    0.4997 0.3464 

GROWTH    −0.0233 0.3673 

TROA    0.6760** 0.0445 

TDA    −0.2291* 0.0630 

TSIZE    −6.6085*** <0.0001 

TGDP    0.4251 0.3441 

System Weighted R-Square 32.74% 

 
China have better investment performance, and thus H2-3 is supported. The wholly owned FDI enterprises with 
better understanding of the business goals of the parent company have a positive impact with statistically signi-
ficance on the investment performance of the parent company. Therefore, H2-4 is supported.  

5. Conclusion 
This study applied DEA and SURE methods to explore the association between the operating efficiency of Tai-
wanese FDI enterprises in mainland China and the investment performance of their parent companies. We find 
that Taiwanese FDI enterprises with longer established years in the Chinese market have greater operating effi-
ciency. Due to familiarity and adaption with local politics, culture and law, they have better political, social and 
economic relationship and capabilities to prevent subsequent competitors, and thus the operating efficiency is 
better. We also find that the operating efficiency of Taiwanese FDI enterprises with higher capital intensity is 
higher. The more capital investment focusing on more technology equipment can effectively increase output, 
reduce product unit cost, improve product quality, and produce diversified products, thus the operating efficien-
cy of FDI firm is better. Furthermore, due to many foreign companies entered the East region rapidly, demanded 
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more labors and lands, and the Chinese government provided more incentives to promoting the inland growth, 
thus Taiwanese FDI enterprises located in East China do not have greater operating efficiency than other areas. 

In addition, we find that the Taiwanese parent companies with higher operating efficiency of FDI enterprises 
in mainland China have better investment performance. The Taiwanese parent companies with higher R & D 
expenditure percentages do not have improved investment performance because of a lack of spillover to FDI 
subsidiaries or more uncertain factors. The Taiwanese parent companies with greater investment of FDI enter-
prises in mainland China also have higher investment performance attributed to internationalization benefits. 
Finally, the wholly-owned investment type of a parent enterprise has greater investment performance than joint- 
venture investment type. The wholly-owned FDI investment is not susceptible to risks of conflicting goals, 
business principles and being taken over by the local partners, and the parent companies have more power for 
operating decisions and market control, thus they have better investment performance. 

This study has implications for government policy making and management performance improvement. First, 
this study can provide evidence for government policy and parent companies’ investment activities. Given an 
increasingly competitive environment where inefficient enterprises are difficult to survive, it is imperative for 
them to be knowledgeable about operating efficiency of FDI in mainland China, as well as the impacts on the 
parent company and factors that may improve or exacerbate performance. Second, this study found that the 
wholly owned investment model results in better investment performance than joint venture model, because the 
former has better control over the business operation and decision-making. The capital intensive FDI enterprises 
in mainland China have better operating efficiency than labor intensive enterprises. These findings suggest that 
FDI can enhance the competitiveness of the parent companies. 

However, a limitation of this study was that the research period was from 2004 to 2007 because the detailed 
financial data of subsidiaries in mainland China could not be obtained after 2008. Since the enactment of the 
new Corporate Income Tax Law and the Labor Contract Law on January 1, 2008, the corporate income tax has 
been unified at 25%, which was increased from the preferential 15% to 25%. Meanwhile, the preferential treat-
ment of foreign manufacturers, including tax exemption, rebates, and preferential tax rate for specific regions 
has been terminated. The new tax system can result in the validity of the empirical data of this study.  
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