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Abstract 

The impact of human capital on foreign direct investment (FDI) has been assessed in an 

essentially descriptive manner. In general, most quantitative studies focus on the 

macroeconomic level, that is, the level of countries. Microeconomic studies, with firms as the 

unit of analysis, are scarce internationally and even more so in the case of China. Based on a 

survey performed on several innovative firms in China, this study assesses the importance of 

human capital in attracting FDI to China, and estimates is corresponding impact. This impact 

is analyzed based not only on the direct, but also the indirect effects of human capital, 

through the firms’ Research and Development (R&D) efforts and contacts with universities. 

Using a sample of 77 firms, and considering two proxies for human capital (general and 

specific), we concluded that even though human capital does not constitute a direct factor in 

attracting FDI to China, it is a positive indirect factor by way of R&D efforts. We have also 

established that knowledge infrastructures (universities) and physical infrastructures 

(transport network) comprise important factors to attract FDI.  
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1. Introduction 

One of the most important elements in the Chinese economic reform has been the promotion 

of Foreign Direct Investment (FDI) (Fung et al., 2005). In 1978, when China introduced its 

external openness policies, the FDI inflow was relatively low. Since then, however, the 

central government and the local authorities have implemented several preferential measures 

and benefits to attract foreign investment (Fung et al., 2005). Three decades after the 

economic reform, the FDI policies followed by the Chinese government have indeed led to a 

higher level of FDI. According to data from UNCTAD (2007),1 since the mid-1990s, China 

became the country receiving the highest level of FDI in comparison to other developing 

countries. With an FDI inflow of about 72 billion dollars in 2005, China is one of the three 

largest FDI receivers worldwide.2 FDI in China has been an important “driving force” 

towards a market economy. 

Even though the volume of FDI has increased significantly over the last few years, the 

Chinese government is currently facing new challenges. According to Broadman and Sun 

(1997), most FDI in China was used only by a limited number of regions, which means that 

there is a high geographical concentration of FDI in China. About 90% of the FDI received by 

China since 1989 is located in the coastal area. However, inland China, where poverty is more 

widespread, with a lower level of development and a higher need for investment, does not 

present significant levels of FDI. According to Fung et al. (2005), this unbalance could lead to 

social and political instability, which could ultimately damage the economy.  

The Chinese government acknowledged the importance of distributing FDI more equally 

(Broadman and Sun, 1997), and thus took measures to develop infrastructures and facilities in 

less-favoured areas (predominantly inland and to the west of the country), in an effort to make 

those regions more attractive to foreign investment (Broadman and Sun, 1997). Furthermore, 

the government adopted preferential measures to attract FDI to less-developed regions, 

similarly to what happened at the beginning of the reform with the creation of special zones. 

The intention was that ultimately all regions were to receive equal amounts of FDI. In 2000, 

the Chinese government launched the “Western Development Strategy”, in an attempt to 

reduce the economic gap between the country’s coastal areas and western regions. In “The 

11
th
 Five Year Plan (2006-2010)”, the government announced the implementation of a 

                                                 
1  Note: UNCTAD (United Nations Conference on Trade and Development). 
2 Data from “Rising FDI into China: the facts behind the numbers”, UNCTAD Investment Brief, Number 2, 
2007 at http://www.unctad.org/en/docs/iteiiamisc20075_en.pdf, accessed on 8th June 2007. 
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development strategy for the western regions and a faster industrial reorganization of the 

north-eastern region.3 These policies aimed to improve these regions’ economies by investing 

in infrastructures and attracting FDI. This study thus aims to contribute to the definition of 

those policies, analyzing human capital in particular as a fundamental factor in attracting FDI. 

Even though much has already been written about how to attract FDI and its profile in China 

(for instance, Broadman and Sun, 1997; Noorbakhsh et al., 2001; Fung et al., 2000, 2002, 

2005; Zhang, 2000, 2001; Ng and Tuan, 2001; Luo et al., 2008), only a few studies have 

quantitatively analyzed the importance of human capital as a determining factor of FDI in 

China. The empirical evidence supporting this hypothesis is lacking and it has not yet been 

possible to clearly determine the relevance of this factor, based on representative and broad 

samples. To our knowledge, there are three empirical studies on this matter, namely Dasgupta 

et al. (1996), Broadman and Sun (1997) and Sun et al. (2002). These studies analyze human 

capital together with other factors that may influence the decision on where the FDI will be 

used, and are predominantly macroeconomic and aggregated. Only the study by Dasgupta et 

al. (1996) contains a microeconomic analysis that identifies the profile of Japanese 

multinational firms pursuing FDI in several Asian countries. This study was based on the data 

obtained from a survey sent by the Japanese Ministry of International Trade and Industry 

(MITI) to Japanese multinational firms, to which 173 firms responded. It shows that Japanese 

investors prefer to invest in locations where human capital is well developed. Additionally, 

the authors concluded that Japanese multinational firms that invest in Asian countries are less 

inclined to perform R&D activities and are less export-oriented. Even though the study 

analyzes human capital as a crucial factor for FDI, it only addresses Japanese multinational 

firms, and does not thus consider firms from other countries. In the present study, we take into 

consideration the multinational character of the firms located in China, thus making an 

additional contribution with empirical evidence.  

The other two studies (Broadman and Sun, 1997; Sun et al., 2002) develop their analysis at a 

sectorial and macroeconomic level, using macrostatistics to understand the relationship 

between human capital and FDI. For instance, Broadman and Sun (1997) used data on 

Chinese provinces for the year of 1990 and concluded that the level of literacy among adults 

has a small positive effect, and yet it is statistically significant for FDI. The authors also 

concluded that the level of the Gross Regional Product, basic infrastructure and transports are 

                                                 
3 Data from “11th Five-year Plan of the Chinese Government” 2006, in http://www.gov.cn/ztzl/2006-
03/16/content_228841_6.htm, accessed on 10 June 2008. 
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all factors that have a positive effect on the location of FDI. The study by Sun et al. (2002) 

used FDI data on 30 Chinese provinces, in the period between 1986 and 1998, to analyze 

changes in the importance of the FDI determinants in those provinces. The authors found 

evidence showing that the importance of the FDI determinants varies over time, and labour 

quality is an important factor to attract FDI. 

Contrary to both studies mentioned above, the present study aims to analyze the importance 

of human capital in attracting FDI to China at a microeconomic level,. Additionally, this 

factor is assessed taking into consideration not only the direct, but also the indirect impact of 

human capital on FDI, based on the firms’ R&D efforts. There is no knowledge of similar 

studies for the Chinese case and thus this study aims to fill this gap, by contributing with 

additional empirical evidence.  

The paper is structured as follows: the following section (Section 2) provides a brief review of 

the relevant literature, summarizing the existing studies on FDI, human capital, innovation 

and contacts with universities and, from there, hypotheses are formulated to be empirically 

tested. In Section 3 (methodology), we justify the variables-proxies used in the empirical 

model and describe the data collection procedures. Section 4 presents the estimations of 

several logistics models, evaluating to what extent the empirical evidence supports or not the 

hypothesis that human capital has a significant influence on FDI flows in China. Finally, in 

the Conclusions, the main points and results of the research work are summarized, as well as 

the respective limitations and paths for future research. 

2. Human Capital, Innovation, Relationship between Firms and Universities and FDI. 

An Overview of the Literature 

Recently, a reasonable number of studies have been conducted on FDI in China, following 

different perspectives. Some authors, such as Vu et al. (2007) and Zhao and Du (2007), 

analyzed the impact of FDI on the Chinese economy. Specifically, Vu et al. (2007), based on 

sectorial data, analyzed the impact of FDI on the Chinese and Vietnamese economies. They 

concluded that FDI has a positive and statistically significant effect on economic growth in 

both countries, but this effect is not equally distributed across the different sectors – FDI only 

has a consistent positive effect in the manufacturing industry. Zhao and Du (2007) analyzed 

the relationship of causality between FDI and growth in China, but they reached different 

conclusions. According to these authors, the two-way relationship between FDI and FDI and 

growth of the Chinese economy is not very significant: economic growth in China attracts 
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more FDI, but the FDI flow does not have a statistically significant impact on economic 

growth. Liu and Wang (2002) gathered data from different industrial sectors to study the 

impact of FDI on the total productivity of the Chinese industry and concluded that the 

presence of foreign capital firms, together with the level of domestic R&D and the firms’ size, 

are the main determining factors of productivity. Havrylchyk and Poncet (2007) analyzed FDI 

as a source of funding and concluded that private firms look for foreign investors in order to 

avoid the limitations imposed by the State-owned banking sector. This study contributed to 

the existing literature, by revealing new FDI determinants in China, such as the availability of 

external funding for private firms, the redistribution of funds from the central bank and 

investment planning by the state authorities. Lai et al. (2006) introduced innovation matters, 

studying the relationship between technology spillover effects and the receiving country’s 

ability to absorb funds. The study was based on data at the level of the Chinese provinces, in 

the period between 1996 and 2002, and concluded that the capacity for technology spillovers 

depends on investment in human capital and on the degree of openness of the receiving 

country. Furthermore, they also concluded that FDI is a more significant spillover channel 

than imports. 

Another (complementary) analysis perspective involves FDI determinants. Studies focused on 

the determining factors of FDI in China can be grouped into two categories: ‘factors to attract 

FDI in China’ and ‘the origin and motivations for FDI’ (cf. Table 1). Some studies analyzed 

factors to attract FDI in China (for instance, Broadman and Sun, 1997; Fung et al., 2005; Luo 

et al., 2008), evaluating the importance of certain factors, such as market dimension, salaries, 

quality of the workers, the level of infrastructure development, tax and other preferential 

policies, to attract FDI in China. For instance, Luo et al. (2008) analyzed different 

determinants for the use of FDI in inland China, based on 686 observations of 98 cities from 

16 provinces between 1999 and 2005. The authors concluded that improved industrial 

foundations, the associated cluster effects and incentive policies are the most important 

factors foreign investors take into consideration when choosing areas in inland China. The 

level of literacy among adults has a low, yet positive and significant effect on the location of 

FDI in China. The study by Fung et al. (2005), based on FDI data from the United States, 

Japan, Hong Kong, Taiwan and Korea, relative to several regions in China, between 1990 and 

2002, explored the importance of infrastructures when trying to attract FDI. The authors 

concluded that, in general, soft infrastructures (such as transparency and institutional reforms) 
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are more important than hard infrastructures (for instance, road and railway infrastructures) 

when it comes to attracting FDI.  

The matter of attracting FDI has also been analyzed for the Chinese provinces. For instance, 

Ng and Tuan (2001) studied the allocation of FDI in the province of Guangdong and 

concluded that foreign investors in Guangdong consider that “economic and governmental 

policies” (including factors such as the disposition of preferential tax policies, the firms’ 

degree of autonomy and the stability of economic policies) and the dimension of “government 

and governmental administration” (including factors such as the efficiency and transparency 

of the governmental administration and the government’s ability to regulate the economy), are 

the most important factors for investment decisions. 

There are also studies centred on the origin of FDI, that is, the main countries involved in  

FDI in China and their motivations. More specifically, the studies carried out by Fung et al. 

(2000, 2002) concluded that both American and Japanese FDI are significantly influenced by 

the quality of workers, whereas Hong Kong’s FDI in China is more sensitive to local labour 

costs. 

Even though much has been said about FDI in China, empirical evidence supporting the 

importance of human capital as a determining factor for FDI in this country is still scarce, and 

it has thus not been possible to clearly determine this factor’s relevance to date, despite the 

few studies which are based on representative and broad samples.  

Studies analyzing human capital as a determining factor of FDI have focused not only on 

developed countries, but also on developing ones, and the conclusions are not unanimous. For 

instance, Mina (2007), based on data for six countries of the Gulf Cooperation Council 

between 1980 and 2002, analyzed the importance of human capital when it comes to 

attracting FDI, and concluded that it has a negative influence on FDI. According to this study, 

an improvement in the quality of human capital (measured by the number of students enrolled 

in high school or university) of about 1%, reduced the FDI flow between 3% and 4%. There 

were two possible explanations for this result: on the one hand, the increase in the quality of 

human capital (in terms of education) can encourage national entrepreneurs to make 

investments domestically, and consequently increase the proportion of domestic investment in 

relation to the GDP. On the other hand, the variable used in the model may not represent the 

current situation of the quality of human capital in the six countries, which possibly 

discourages FDI flows.  
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Table 1: Summary of the Revision of the Literature on FDI determinants in China 

Category 
Level of 

analysis 
Title Objectives Data Authors Results 

Regional 
level 

“Hard Or Soft? - Institutional 
Reforms And Infrastructure 
Spending As Determinants Of 
Foreign Direct Investment In 
China” 

Analysis of the 
importance of 
infrastructures in 
attracting FDI. 

FDI from the United Sates, 
Japan, Hong Kong, Taiwan, 
Korean and China, between 
1990 and 2002. 

Fung et al. 
(2005) 

In most analyzed cases, “soft infrastructures” are more important 
than “hard infrastructures” when it comes to attracting FDI. 

Province 
level 

“FDI Promotion Policy in China: 
Governance and Effectiveness” 

Analysis of the allocation 
of FDI in the Guangdong 
province 

Data provided by the 
government of the province of 
Guangdong for a sample of 
2.033 firms. 

Ng and 
Tuan 
(2001) 

The policies to attract FDI carried out by the local authorities 
were considered by foreign investors to be effective and FDI 
enablers. 

Factors to 

attract FDI in 

China 

City level 

“Inter-City Competition for 
Foreign Investment: Static 
and Dynamic Effects of China’s 
Incentive Areas” 

The impact of policies 
favourable to FDI, in the 
distribution of FDI among 
cities  

Compiled data from “China’s 
Urban Statistics” for a sample 
of 931 firms from 54 cities in 
China, between 1984 and 1991. 

Head and 
Ries (1996) 

The industrial base, associated cluster effects and incentive 
policies are important factors when it comes to attracting FDI. 
The cities with the best infrastructures and industrial base can 
amplify the effect of incentive policies to attract FDI. Tax 
incentive policies also have a positive influence when it comes to 
attracting FDI. 

 
“Determinants of U.S. and 
Japanese foreign investment in 
China” 

Analysis of the 
determinants of FDI from 
Japan, USA and China 

FDI from the USA and Japan 
used in the Chinese provinces, 
between 1991 and 1997. 

Fung et al. 
(2000) 

The level of local GDP and the government’s investment policies 
show a positive and significant effect on investment. The quality 
of the workers strongly indicates that there is a positive effect on 
both investment sources. However, it also has a larger influence 
on Japanese investments as opposed to American ones. The 
matter of salaries is negatively correlated with FDI in both 
countries. 

FDI origin and 

motivations 

 

“An econometric estimation of 
locational choices of foreign direct 
investment: The case of Hong 
Kong and U.S. firms in China” 

Analysis of the allocation 
of FDI from the USA and 
Hong Kong 

FDI from the USA and Hong 
Kong in each Chinese region 
1990 and 1999. 

Fung et al. 
(2002) 

FDI in the USA is more sensitive to local demand, whereas FDI 
from Hong Kong is more sensitive to local labour cost. 
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Rodríguez and Pallas (2008), based on 252 observations between 1993 and 2002, studied 

human capital (measured by the number of workers with high school or university training) as 

a determining factor for FDI in Spain in three different dimensions: macroeconomic, sectorial 

and regional. These authors concluded that human capital has a positive impact on the FDI 

inflow. In contrast, Cociu and Gustavsson (2007) studied the motivations of Sweden and 

Germany in pursuing FDI in the Baltic Countries in Transition and concluded that during the 

period of analysis (1995-2005), foreign investment was attracted by the cost economy, and 

not so much by the quality of the workforce. 

The analysis of the literature reveals that current knowledge of the impact of FDI on human 

capital in China is scarce. To bridge this gap, our intention is to understand, at a 

microeconomic level, to what extent is human capital an important factor when it comes to 

attracting FDI, controlling for other factors (namely the importance of labour costs for firms) 

that may influence FDI inflows in the Chinese case. The following hypothesis will be tested: 

Hypothesis 1: Human capital has a positive influence in attracting FDI. 

Another essential aspect to better understand the relationship between human capital and FDI 

is innovation or, more specifically, the Research and Development (R&D) activities of firms. 

Several studies suggest that there is a direct relationship between R&D activities and FDI. For 

instance, Amitendu and Shounkie (2007), based on data from UNCTAD on FDI flows for 14 

Asian countries between 1994-2003, concluded that Asian countries with well-developed 

technological capacities, namely the ability to innovate, develop and effectively apply new 

technologies through R&D activities, have an advantage in comparison to other economies in 

attracting FDI. For India, the authors concluded that during the period under analysis (from 

1991-92 to 2005-06), the country’s technological capacity is a critical determinant in 

attracting FDI. The national technological capacity is measured by annual expenditure on 

R&D activities and the data are published by India’s Ministry of Commerce and Industry. 

Artige and Nicolini (2006) selected three European regions (Baden-Württemberg, Lombardy 

and Catalonia) to analyze R&D as a potential FDI flow determinant between 1995 and 2002 

and concluded that R&D only has a positive influence in Catalonia when it comes to 

attracting FDI. Conversely, in the other two regions, R&D is not statistically significant in 

this regard. According to the authors, this can be explained by the fact that Catalonia is at a 

different stage of economic development, when compared to Baden-Württemberg and 

Lombardy. Àngels (2003), based on 136 observations of 17 regions, for the period between 
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1993 and 2000, examined the determinants of the allocation of FDI in Spain, at a regional and 

industrial level, and found that the high level of innovation activities is an important factor for 

the allocation of FDI in Spain. At an industrial level, the empirical evidence showed that 

R&D is an important factor for FDI in the chemical and transport facilities industries.  

Studies on the importance of R&D in attracting FDI in the Chinese case are scarce. To the 

best of our knowledge, there are only two studies on the matter, by Chen (1996) and Wei et 

al. (1999). Chen (1996), using data published by the “Statistical Yearbook of China” and 

“Almanac of China’s Foreign Relations and Trade”, for the period between 1988 and 1993, 

analyzed the FDI determinants in the Chinese provinces and concluded that R&D has a 

negative influence when it comes to attracting FDI in the eastern and central regions of China. 

R&D is measured here by the proportion of scientists and researchers in the total number of 

workers in each province. Wei et al. (1999) examined FDI (made or contracted) in 27 Chinese 

provinces, and found that the provinces with the highest number of people working in R&D, 

with low salary levels, and better local infrastructures, attract more FDI (contracted). 

According to this study, a 1% increase in the number of scientists and researchers working on 

R&D leads to a 0.5% increase in the (contracted) FDI flow. 

As mentioned previously, even though there are some empirical studies on China related to 

human capital with FDI and R&D with FDI inflow, the majority are macroeconomic in focus. 

The literature does not mention the relationship between R&D, FDI and human capital at the 

level of firms. Thus, we intend to evaluate the relationship between human capital and FDI, 

considering not only the direct impact of human capital on FDI, but also its indirect impact, 

by means of the firms’ R&D efforts. To this end, the following complementary hypothesis 

will be tested: 

Hypothesis 2: The impact of human capital in attracting FDI is higher when the firms’ R&D 

efforts increase. 

To the best of our knowledge, there are no studies explicitly and directly centred on the 

relationship between the firms’ contacts with universities and FDI.  

There are, however, a reasonable number of studies that evince the importance of the role 

played by educational institutions – specifically universities – in attracting FDI and in the 

geographical location of firms, without taking into consideration the origin of the 

corresponding capital inputs. Audretsch and Lehmann (2005), when analyzing 281 firms in 

Germany who participated in the Initial Public Offering of Stocks between 1997 and 2002, 
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found that university outputs influence the firm’s decisions regarding location. The number of 

new knowledge-based firms, located near universities geographically, is positively influenced 

by the knowledge they generate. According to the authors, universities with a higher level of 

research in the natural sciences tend to attract high-tech firms. Zucker et al. (1998), in their 

analysis of the biotechnology industry in the United States (between 1976 and 1989), 

concluded that the development and dissemination of intellectual capital was the most 

important factor for the location of the biotechnology industry. In this study, university campi 

are considered the main source of intellectual capital. Based on the abovementioned 

arguments, the following hypothesis will be tested: 

Hypothesis 3: The connections between firms and universities have a positive impact when it 

comes to attracting FDI. 

Additionally, according to Tavares and Teixeira (2005), for a relationship between a firm and 

a university to be productive, it is necessary for firms to have competent human resources that 

will interact and understand their partners (universities). This leads us to an additional 

hypothesis: 

Hypothesis 4: The influence of human capital in attracting FDI increases as the contacts with 

the universities become more important 

3. Human Capital, Innovation and FDI. Methodological considerations and descriptive 

analysis 

This is a microeconomic study, which means that companies are the single unit of analysis. 

For the Chinese case, and to the best of our knowledge, the information required to test the 

hypotheses in this study are not publicly available, and thus it was necessary to use primary 

data collected directly (survey) from a set of firms in China.  

The survey performed on the firms is identical to the one carried out by Tavares and Teixeira 

(2006) in their study of the Portuguese case. Since some of the respondents would be Chinese, 

the survey was sent in English and Mandarin Chinese. To make it easier for respondents to 

answer and send questions, apart from a paper version, an online version of the survey was 

also created (in English and Mandarin Chinese).4 The survey was tested before being sent to 

the firms, so as to ensure the vocabulary employed was accessible and clear, and no technical 

                                                 
4 Online survey: http://webapps.fep.up.pt/survey/index.php?sid=24715&lang=en (English version); 
http://webapps.fep.up.pt/survey/index.php?sid=24715&lang=zh-Hans (Mandarin Chinese version). 
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problems persisted when filling in and submitting the online surveys. Since one of this study’s 

aims was to analyze, not only the direct effect of human capital on attracting FDI, but also to 

quantify its importance via the firms’ R&D efforts, and so as to limit the target population, the 

firms were obtained from the lists: “The 287 most innovative firms in China”5 and “The 500 

largest multinationals in China”. These lists were published jointly – “The 287 most 

innovative firms in China” was published by the Ministry of Science and Technology, the 

Commission for the Supervision and Administration of State Property of the State’s Council 

and the National General Union of the People's Republic of China6, while “The 500 largest 

multinationals in China” was published by the Ministry of Trade of the People's Republic of 

China.7 Due to the fact that about 20% of the firms on the list “The 500 largest multinationals 

in China” belong to the same Economic Group and about 4% of the firms were already on the 

other list, our reference population covered 667 firms. 

Even though the lists of firms mentioned in the previous section are public, highly relevant 

and broad-ranging, and include national and foreign capital Chinese firms, from different 

sectors and of different sizes, which potentially using R&D, there is a great lack of 

information on those firms (only the firms’ names in Chinese are provided and, in the case of 

multinational firms, their turnover). Thus, the task of data collection required much time and 

effort. This process followed several stages. On 5th and 6th August 2008, our survey was sent 

by e-mail, together with a letter of introduction, to the firms selected, presenting the project 

and requesting their participation. Since China does not have a similar service to the “Yellow 

Pages”, the firms’ contacts were taken from the Internet. So as to ensure the information was 

reliable, only the firms’ official websites were consulted to obtain contact information, 

namely, the name of the firm in English and relevant e-mails, as well as the fax and telephone 

                                                 
5 The original list was called “Top 500 most innovative firms in China”. However, when we started this study 
(August 2008), only two parts of the list had been published. The first list was published in November 2007 and 
includes 184 innovative firms, while the second part of the list, released in February 2008, includes 103 firms. 
Thus, of the total 500 most innovative firms in China, only 287 are named, comprising the target-population of 
this research work. The most innovative firms in China were selected based on the following requirements (data 
from the “Plan to select the most innovative pilot firms” 2006, at 
www.most.gov.cn/tztg/200604/P020061026674661989689.doc, accessed on 10th July 2008): Intellectual 
property rights on the technology base; Ability to continuously innovate; Ability to lead the respective sector and 
possess an own brand; Ability to achieve high profitability and good management capacities; Strategy for the 
development of innovations and an innovative culture. “The 500 largest multinationals in China” were selected 
according to the turnover of the multinational firms. 
6 First part of the list in http://www.gov.cn/zwgk/2006-07/27/content_346906.htm, accessed on 25th April 2008.  
Second part of the list at http://www.most.gov.cn/jscxgc/jscxxgwj/200801/t20080118_58577.htm, accessed on 
25th April 2008. 
7 List of the multinational firms at 
http://caefi.mofcom.gov.cn/aarticle/cz/tongzgg/200803/20080305443636.html, accessed on 15th June 2008. 
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numbers. Only one firm actually declined the proposal. The low number of responses may be 

explained by the fact that the e-mail is a less formal and reliable form of contact. 

After 11th August, faxes were sent to the firms, containing the letter of introduction and the 

survey. Faxes were first sent to multinational firms, as they were more likely to having their 

fax machines on during the night and, out of the 100 firms selected, about 50% of the surveys 

were sent successfully. Afterwards, the surveys were sent to national firms (i.e., the Chinese 

ones). 

The survey was successfully sent to about 70% of the 287 firms on our listed. Some faxes 

could not be sent since some fax numbers on the website were incorrect or outdated. At the 

end of this stage, only two national firms (Chinese) responded to our survey. Given the low 

number of responses to the e-mail and fax, we decided to call the firms directly, presenting 

the project and requesting their participation. After presenting the project by telephone, we 

requested the firms’ e-mail address and/or fax number so as to (re)send the survey and 

formalize the contact. The firm chose the form of contact, e-mail and/or fax they found most 

convenient. The calls were made between 2 am and 10 am, Portuguese time, Monday through 

Friday, due to the time zone difference between China and Portugal. About a month after this 

first stage started (on 22nd August), we received 59 responses, 51 of which were considered 

valid. Due to the lack of participation of the multinational firms located in China, we decided 

to concentrate our efforts on these firms in a third stage. After 22nd September, we only called 

firms on the “The 500 largest multinationals in China”, published by the Ministry of Trade of 

China. 

To avoid late responses to the survey, about two weeks after the first call, the firms that had 

not replied were contacted again. Some of the surveys received were incomplete and, in these 

cases, the firms were contacted again and asked to provide the missing data. When firms did 

not provide the missing information, their annual reports and other official documents were 

consulted to obtain the necessary data. On 10th October 2008, the contacts were ceased and by 

then 379 firms in total had been contacted. 

Until the third week of November 2008, we received 92 responses, 15 of which were 

incomplete. Thus, we obtained 77 valid surveys, which represents an effective rate of 

response of 20%. According to Wang et al (1998), the average rate of response to surveys 

performed by letter in China is quite low (between 10% and 15%).  
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As can be seen on Table 2, for the reference period (2005-2007), the respondent firms have, 

on average, 21 years of business experience, employing 16765 workers, 14296 of which 

(85%) with 12 or more years of schooling. Furthermore, 3712 (22%) of theses employees 

were engineers. The respondent firms exported, on average, 28 billion RMB (about 2.8 billion 

Euros) and spent, on average, 385 million RMB on R&D activities (about 38.5 million 

Euros). 

Table 2: Features of the firms surveyed 

  Minimum Maximum Average 

Start-up year 1909 2007 1987 

Number of workers 72 690300 16765 

Number of engineers 0 119000 3712 

Number of workers with 12 or more years of schooling 0 595729 14296 

Exports (€)  0 9,216,000,000 282,532,761 

Expenditure on R&D activities (€)  0 1,280,000,000 38,556,288 

Percentage of engineers in total of workers (%) - - 22 

Percentage of workers with 12 or more years of schooling in 
the total of workers (%) 

- - 85 

Percentage of R&D in the sales total (%) - - 3.9% 

Percentage of exports in the sales total (%) - - 23.3% 

Percentage of foreign capital (%) 0 100 25 

Source: Authors’ computations based on data collected via direct survey, August - October 2008. 

We can conclude from Figure 1 that about 55% of the respondent firms are entirely national, 

meaning that the percentage of foreign capital is null. Approximately 44% of the firms 

surveyed had foreign investment participation above 10%. About 21% of the companies 

declared that foreign entities hold over 50% of their capital. Globally, about 35% of the firms 

have foreign investment participation above 25%, referred to in this study as ‘multinational 

firms’. According to data from the “First Chinese Economic Census”8 published in 2005 by 

the National Institute for Economic Research in China,9 there are 152,000 foreign capital 

firms (including investments from Hong-Kong, Macau and Taiwan), which represented 4.7% 

of the total number of firms in China. Consequently, it be can said that our sample included a 

relatively high number of multinational firms. 

Based on data from the National Bureau of Statistics of the People’s Republic of China 

(2003), about 82% of the firms are small-sized (employing less than 50 workers) and only 

                                                 
8 This is an economic census performed nationally by the National Institute for Economic Research in China 
every five years. The census targets are all legal entities, industrial units and self-employed people of the second 
and third industries in China. 
9 “First Chinese Economic Census” published in 2005 by the National Institute for Economic Research in China, 
at http://www.stats.gov.cn/zgjjpc/cgfb/t20051206_402294807.htm, accessed on 28th October 2008. 
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0.6% of the firms are large, employing more than 1000 workers). In our sample, most of the 

firms are large, employing more than 500 workers. The firms employing between 250 and 

500 workers represent 12% of the total. The firms employing 50 to 250 workers represent 8% 

of the total (cf. Figure 2). Taking into consideration the fact that our sample includes firms 

selected for being more innovative and the largest multinational firms, there is a natural bias 

towards larger units. 

average=25% 

 

Figure 1: Firms by foreign capital percentage 

 average =16765 

Figure 2: Firms by size (number of workers) 

 average =22.1% 

Figure 3: Firms by level of qualification 

 average =85.4% 

Figure 4: Firms by level of formal education 

Source: Authors’ computations based on data collected via direct survey, August - October 2008. 

Other than the total number of workers, the firms were also queried on the number of workers 

with a degree in engineering and on the number of workers with 12 or more years of 

schooling (post-high school qualifications, regardless of the basic training). The firms in the 

sample present a high level of human capital (cf. Figure 3) in terms of education levels 

(general human capital) and in terms of qualification (specific human capital). About 78% of 

the firms declared that the percentage of engineers in the total number of workers was above 

5%. On the other hand, 35% of the firms declared that the number of engineers represented 

more than 20% of the firm’s total employment.  

Given the average Chinese standards, these firms present a high level of human capital. 

According to data from the “First Chinese Economic Census”, the average percentage of 

workers with an academic degree (engineers and others) was 8.7%, whereas our sample’s 

average is 22.1%. In our sample, as far as the level of formal education is concerned (cf. 



 15 

Figure 4), verified by the percentage of workers with 12 or more years of schooling, a 

substantial part of the firms that responded to the survey have high qualifications – 92% of the 

firms declared that more than 20% of the total workers have 12 or more years of schooling. 

Thus, the sample’s index average in terms of formal education is 85.4%. In comparison with 

the 57.9% of the “First Chinese Economic Census”, our sample presents a firm profile with 

relatively high levels of education. 

With regard to R&D (cf. Figure 5), the firms in this sample spent on average 3.9% of their 

sales on R&D activities. Approximately 30% of the firms declared an average rate of R&D 

above 5%. Based on the data from the “China Science & Technology Statistics Data Book 

(2007)”, globally, the average proportion of R&D expenditure in China’s total Gross 

Domestic Product was 1.42% in 2006.10 Thus, we can conclude that our sample presents a 

relatively high level of R&D.  

 
Figure 5: Firms by level of R&D 

Source: Authors’ computations based on data collected via direct survey, August - October 2008. 

The firms were also asked about the factors they believe are most important for their location 

choices. The transport network, tax incentives, energy and labour costs were pointed out as 

the main determinants for the location of firms (cf. Table 3). On the Likert scale (1 – 5), the 

importance of the transport network achieved, on average, 4.29 points. Given China’s 

dimension, it is only natural that firms consider a good transport network important, not only 

for the supply of intermediate materials, but also for the distribution of their products 

/services. Tax incentives constitute the second most important factor in firm location. In fact, 

78% of the respondent firms considered this aspect to be important (4) or very important (5). 

The tax incentives to industries and firms located in China can be defined nationally by the 

central government of China, and regionally by the provinces, town halls, districts and 

councils (Jin et al., 1999). The differences between the tax incentive policies at a regional 

level restrict the choice of location. More than half of the firms also considered that energy 

                                                 
10 Data from the “China Science & Technology Statistics Data Book (2007)”, at 
http://www.most.gov.cn/eng/statistics/2007/index.htm, accessed on 26 October 2008. 
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and labour costs were important factors when it came to choosing a firm’s location. In China, 

energy and labour costs vary across its regions, and tend to be higher in coastal areas, which 

reflects the importance that firms give to these factors when determining location (Lin, 2003; 

Min et al., 1997). Only 10% of the firms in our sample considered the “Proximity to 

universities” factor as important for the firm’s location. 

Table 3: The importance of several factors on the choice of the firms’ location 

Location Factors Average (1-5) 

Percentage of firms that consider this 

factor to be important or very important 

(%) 

Transport network  4.29 81.8 

Tax incentives 3.94 78.0 

Labour costs 3.94 65.0 

Energy costs 3.79 67.6 

Social Infrastructures  3.31 41.6 

Proximity to suppliers 3.21 41.6 

Proximity to clients 2.81 27.3 

Proximity to other companies in the same sector 2.36 14.3 

Proximity to universities 1.96 10.4 
Source: Authors’ computations based on data collected via direct survey, August - October 2008. 

In terms of sources of information and knowledge for innovation activities (cf. Table 4), the 

Chinese firms stated that their internal department is the main source of innovation, followed 

by “technical rules and standards” and “environmental legislation and rules”, with 

percentages of about 72% and 62%, respectively. These factors are considered to be important 

or very important factors of innovation. 

Table 4: Main sources of innovation 

Sources of Innovation Average (1-5) 
Percentage of firms that consider this factor to 

be important or very important (%) 

Internal department 4.27  81.8  

Technical rules and standards 4.00  71.5 

Environmental legislation and rules  3.70  62.4 

Clients 3.62  61.1 

R&D Labs 3.48  53.3 

Health and hygiene legislation  3.47  53.3 

Competitors 3.32  52.0 

Public R&D Institutions 3.18  50.7 

Advisers 3.18  49.4 

Associations within a given sector 3.03  37.7 

Equipment suppliers 3.01  41.6 

Technical literature & other literature on a given sector  3.01  35.1 

Meetings within a given sector 2.88  29.9 

Universities 2.84  40.3 

Other governmental institutions 2.44  26.0 

Private R&D Institutions 2.21  19.5 

Fairs and exhibitions 0.43  0.0 
Source: Authors’ computations based on data collected via direct survey, August - October 2008. 
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Crossing our strategic variable – foreign capital – with the structural variables, location and 

innovation factors (cf. Table 5), multinational and national firms present some interesting 

differences.  

Table 5: Differences between national and multinational firms – Kruskal-Wallis non-parametric test 

  Multinational National 
Kruskal-Wallis 

 (Qui-2, signif) 

Human capital (qualification) 0.13 0.25 5.874 (0.015) ** 

Human capital (education) 0.68 0.76 0.588 (0.443) 

Size 3090 24148 4.312 (0.038) ** 

Age 13.4 25.2 13.733 (0.000) *** 

Level of R&D 0.03 0.04 4.522 (0.033) ** 

Structural variables 

Level of exports 0.26 0.22 0.007 (0.932) 

Proximity to universities 1.81 2.04 1.031 (0.310) 

Proximity to clients 2.85 2.78 0.169 (0.681) 

Proximity to suppliers 3.44 3.08 1.533 (0.216) 

Proximity to other companies 
within the same sector 

2.41 2.34 0.024 (0.877) 

Labour costs 3.78 4.02 0.788 (0.375) 

Energy costs 3.44 3.98 3.829 (0.050) ** 

Tax incentives 3.63 4.10 2.741 (0.098) * 

Transport network 4.22 4.32 0.028 (0.866) 

Location factors 

Social infrastructures  3.30 3.32 0.044 (0.834) 

Internal department 4.11 4.36 1.508 (0.220) 

Universities 2.37 3.10 5.394 (0.020) ** 

Public R&D institutions 2.74 3.42 3.391 (0.066) * 

Other governmental institutions 2.48 2.42 0.012 (0.913) 

Private R&D institutions  1.93 2.36 1.774 (0.183) 

Equipment suppliers  3.00 3.02 0.002 (0.965) 

Clients 3.56 3.66 0.168 (0.682) 

Competitors 2.96 3.52 2.085 (0.149) 

Advisers 2.59 3.50 5.765 (0.016) ** 

R&D Labs 3.15 3.66 2.298 (0.130) 

Meetings within a given sector 2.67 3.00 2.157 (0.142) 

Associations within a certain sector 2.70 3.20 2.985 (0.084) * 

Technical literature and other 
literature on a given sector 

2.74 3.16 1.728 (0.189) 

Fairs and exhibitions 0.37 0.46 0.568 (0.451) 

Technical rules and standards  3.85 4.08 1.077 (0.299) 

Health and hygiene legislation 3.30 3.56 0.320 (0.571) 

Source of information and 
knowledge for innovation 
activities 

Environmental legislation and rules 3.67 3.72 0.452 (0.501) 

Strategy (Laursen and Salter, 
2004/5, RP) 

Degree of dependency on external 
sources of information and 
knowledge for innovation activities 

49.84 44.07 3.782 (0.052) * 

Note: statistically significant for *** 1%; ** 5%;* 10%; 
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As far as the structural variables are concerned, national firms are more intensive in terms of 

specific human capital (qualification). Additionally, national firms have, on average, 25% of 

workers with 12 or more years of schooling, whereas multinational firms only have 13%. 

National firms also reveal a more intense level of R&D. In our sample, national and 

multinational firms presented statistical differences (5% significance) in terms of costs with 

R&D activities, size and age.  

With regard to the location factor, national firms are more sensitive to “Energy costs” and 

“Tax incentives”, as opposed to multinational firms. “Universities”, “Public R&D 

Institutions”, “Advisers” and “Associations within a certain sector” are perceived as the most 

important sources of innovation for the national firms contrary to the multinational firms. On 

the other hand, the “Level of openness” (degree of dependency on outside entities for 

innovation activities) is considered the most important for foreign firms as opposed to 

Chinese firms.  

Based on average testing (cf. Table 5), it does not seem possible to conclude that human 

capital has a positive impact on attracting FDI. When human capital is measured in terms of 

qualification, national firms have a higher level of human capital than those with foreign 

capital. When human capital is measured by education, national and foreign firms do not 

present significant differences. Similarly, the level of R&D does not seem to be a factor in 

attracting R&D. 

Thus, it is important to determine, within a multivariable model, whether the abovementioned 

conclusions are maintained when a set of variables capable of influencing FDI flows are 

included simultaneously, namely location factors, such as transport network, tax incentives, 

energy and labour costs, among others, and external sources of innovation: universities, 

technical rules and standards, legislation, environmental standards and clients, etc. 

4. Human Capital, Innovation and FDI. An Empirical Application to the Chinese Case  

As mentioned previously, this study aims to empirically evaluate and validate the importance 

of human capital as a determining factor in attracting FDI in China. The level of formal 

education and the scientific skills are independent variables that (potentially) explain the 

firm’s multi-nationality. 

The binary nature of the data observed on the dependent variable [foreign capital? (1) Yes; (2) 

No] causes some restrictions to the choice of estimation model. Furthermore, the assumptions 

required to test the hypothesis of conventional regression are necessarily violated (for 
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instance, it no longer seems viable to assume that the distribution of errors is normal). The 

values forecasted in a multiple regression analysis cannot be interpreted as probabilities 

because this does not restrict the forecasted value to drop between 0 and 1. Consequently, 

conventional estimation techniques in the context of a discrete dependent variable do not 

constitute a valid option. Based on the abovementioned restrictions, the analysis will be 

performed within the general framework of probabilistic models. 

Prob (of event j to occur) = Prob (Y=j) = F [relevant effects: parameters]. 

where Y = 1 if participation in the firm is held (majority shareholder) by entities with foreign 

capital during a certain period; otherwise, Y = 0. 

Thus, in order to explain the empirical relevance of human capital in determining the 

attraction of FDI, another set of necessary factors has to be included that explain the results, 

and so: Prob (Y=1) = F(X , β); Prob (Y=0) = 1 - F(X , β). 

Vector X includes a set of factors, such as human capital, R&D efforts, size and industry 

sector, the level of exports, among other variables. The set of β parameters reflects the impact 

that the changes in X will have on the firm’s probability to be of “foreign origin”.  

To test whether human capital and R&D efforts are variables that significantly explain the 

attraction of FDI, we estimate the general logistic regression with the following 

specifications: 
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We chose to adjust the equation of the logistic model to a restricted model in terms of the log 

odds that an event will occur, which helped us directly and clearly identify the coefficients of 

the logistic function. 

Thus, the following logit model was obtained: 

( ) ( ) µβββββββββ ++×+×+++++++=
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One way to interpret the logistic coefficient would be the change in odds ratio associated to a 

unitary change in the independent variable: 



 20 

( ) ( ) µβββββββββ ++×+×+++++++=






 INDβ9UNIVHCRDHCUNIVEXPAgeSizeRDHC
e

Domestic

Foreign
876543210  

In this case, since е to the power of βi is the factor that causes the odds to change when the 

independent variable ith increases in each unit, when βi is positive, this factor will be higher 

than 1, which means that the odds increase and the factor positively influences the attraction 

of FDI; if βi is negative, this factor is lower than 1, which means that the odds are reduced, 

and thus the factor negatively influences the attraction of FDI; when βi is equal to 0, the factor 

will be equal to 1, which means that the odds do not change. As such, the factor does not have 

any impact on the attraction of FDI. 

For instance, to test Hypothesis 1 – “Human capital has a positive influence in attracting FDI 

in China” – the estimation of β1 should be higher than 0, which means that it has a positive 

influence in attracting FDI, and, this influence should furthermore be significant for the 

conventional level of statistic significance (i.e., 1%, 5% or 10%).  

The proxies of the variables were chosen from the relevant literature. The dependent variable, 

multi-nationality or being a so-called ‘foreign capital’ firm, is a binary variable [foreign 

capital? (1) Yes; (2) No]. Currently, there are two different criteria to classify foreign 

participation in firms’ capital. Bellak (2004) and De Backer and Sleuwaegen (2005) consider 

a limit of 50% or more of equity participation for a firm to be considered a foreign capital 

firm, that is, if the firm’s capital has a percentage of foreign participation of 50% or more, it 

can be considered  a foreign capital firm. The OECD is less demanding, adopting a 10% 

minimum limit of equity participation, according to the MFA definition (OECD, 2008). In 

this work, the criterion adopted to classify whether a firm is national or multinational is 25% 

since, according to the document of the Chinese government, number 575 - “Report on the 

Reinforcement of Authorization Management, Record, Currency and Tax in Foreign Capital 

Firms”, issued in 2002 by the Ministry of Economy and Foreign Trade (replaced by the 

Ministry of Trade in 2003), other than under special circumstances, the entities considered as 

foreign capital firms are those whose foreign capital is not below 25%.11 Based on this 

classification criterion, in this sample, out of the 77 firms with valid responses, 50 are national 

and 27 are multinational firms.  

                                                 
11 Data from the “Report on the Reinforcement of Authorization Management, Record, Currency and Tax in 
Foreign Capital Firms” 2003,  
in http://tfs.mofcom.gov.cn/aarticle/zcfb/200301/20030100062554.html, accessed on 8th November 2008. 
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Human capital is generally perceived as a relevant determinant for FDI (Noorbakhsh et al., 

2001). Ceteris paribus, locations (countries, regions) with more qualified workers have 

greater advantages when competing for FDI with other locations (Broadman and Sun, 1997). 

According to Tavares and Teixeira (2006), human capital can be acquired through formal 

education (general human capital) and at work (specific human capital). This study takes into 

consideration both human capital components. The firms were queried on the number of 

workers with 12 and more years of schooling in the total number of workers, which 

corresponds to the more general component of human capital. The more specific component 

of human capital is measured by the number of workers with a degree in the total number of 

workers (Teixeira, 2002). The R&D intensity variable is the result of the firm’s ratio of R&D 

expenditure divided by total sales for a reference period. This variable is widely used in the 

literature, namely by Mohnen and Hoareau (2003), Blonigen and Taylor (2000) and Long and 

Ravenscraft (1993).  

The following are also considered as control variables: the firm’s size, measured in terms of 

number of workers (Beugelsdijk and Cornet, 2002; Bob et al., 1997); the firm’s age, 

calculated by the number of years the surveyed firms have been in activity (Rutkowski, 2006), 

and the level of exports, measured from the ratio between each firm’s exports on the sales 

value (Gourlay and Seaton, 2003; Verwaal and Donkers, 2002; Estrin et al., 2008).12 

The empirical results obtained from the estimation of the logit model are shown on Table 6. 

Models 1 and 2 preset the results of the logit model estimation with all the independent 

variables considered in the econometric specification. Models 3 and 4 include a new variable, 

besides the previous variables, that intends to reflect the “degree of the firm’s openness in 

terms of sources of information and knowledge for innovation activities”. This ‘degree of 

openness’ is quantified by the (logarithm) of the number of different external sources of 

information and innovation that the firms benefit from. In Models 5 and 6, the location factors 

(clients, labour costs, tax incentives and transport network) are added as factors that 

potentially explain multi-nationality/FDI. In Models 1, 3 and 5, the proxy for human capital is 

education (general human capital – weight of workers with 12 or more years of schooling in 

the total number of workers), while in Models 2, 4 and 6, the proxy used for human capital is 

qualification (specific human capital – weight of engineers in the total number of workers). 

                                                 
12 In this study, firms were queried on the medium values of the relevant variables over the last 3 years (2005-
2007). 
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Through the estimation of the logit model (Table 6), we can confirm the results of the average 

test (Table 5). In any of the estimated models, the structural variables related to the human 

capital proxies (education and qualification) are not directly related to foreign capital. This 

indicates that, in the Chinese case, human capital does not constitute a direct factor to attract 

FDI, which means that, for the sample under analysis, we cannot corroborate Hypothesis 1 - 

“Human capital has a positive influence in attracting FDI in China”. This conclusion is 

contrary to the results of the studies mentioned previously (Section 2) on the Chinese case, 

where several authors (e.g., Luo et al., 2008; Fung et al., 2000) identified a positive 

relationship between human and foreign capital. However, it is important to mention that 

these authors used different proxies to measure the human capital variable: in the study 

carried out by Luo et al. (2008), this variable was measured by the adult literacy levels, 

whereas Fung et al. (2000) use the number of students enrolled in higher education 

institutions to measure capital.  

As far as the level of R&D is concerned, the result of our estimation indicates that the 

intensity of R&D has a negative influence in attracting foreign capital when human capital is 

measured by academic qualifications (the more general human capital) (cf. Models 1 and 3). 

This means that the multinational firms located in China have, on average, a lower level of 

R&D activities. This evidence partially confirms Motohashi’s conclusion (2006) that an 

increase in R&D was found both for foreign and national (Chinese) firms, even though in our 

study the level of R&D in foreign firms is relatively lower than in the national ones. 

According to Jefferson et al. (2003), this can be the result of the fact that foreign companies 

are supported by the technological capacities of their parent firms, outside China, and thus 

they do not need, due to similar characteristics, the same level of R&D activities. This means 

that FDI in China does not seem to contribute to an increase in that nation’s ability to 

innovate. 

Even though human capital does not have a direct impact on the attraction of foreign capital, 

and the level of R&D shows a negative relationship with FDI, it is important to note that 

when we test the role R&D can play as a mediator in the relationship between human capital 

and FDI, human capital interaction and R&D activities emerge as positive and statistically 

significant in explaining FDI (cf. Models 1 and 3). 

In other words, the relevant impact of human capital on foreign capital is indirect, through 

R&D activities. Thus, human capital only has an (positive) impact on the attraction of foreign 

capital when there is capacity for innovation. The more active firms are in terms of R&D, the 
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higher the impact of human capital on the attraction of foreign capital. This evidence is 

consistent with the conclusions of Li and Zhong (2003). Using a sample of 276 R&D 

alliances in China, between 1995 and 2000, the authors concluded that over the last few years 

the volumes of FDI in R&D activities in China increased. According to these authors, this is 

due to the fact that multinational firms are increasingly attracted by the existence of highly 

qualified researchers and policies that are favourable to this type of FDI.  

Another interesting result is related to connections with universities. Controlling for the other 

variables in the model, contacts with universities are an important direct determinant in 

attracting FDI to China (Models 1-5). The firms that contact more frequently with universities 

have a higher probability of attracting foreign capital. Our model’s estimations corroborate 

the results of Almeida (1996), according to whom, in the United States’ semiconductor 

industry, the foreign subsidiaries located in Silicon Valley are more inspired by local sources 

of specific knowledge than by domestic firms in the same region.  

According to Kuemmerle (1999), firms invest abroad in order to benefit from exclusive 

resources and to capture externalities created by the institutions and local firms, whereas their 

subsidiaries are normally located near universities, local governmental labs and other non-

profit research institutions. 

Indirectly, through general human capital (qualifications), contacts with universities tend to be 

more relevant for national capital companies. This evidence is consistent with Chang and Shih 

(2004), who stated that universities in China are the main objects of collaboration for firms, 

research institutes and other universities because they gather the most research resources, 

especially qualified human resources. According to Padilla-Pérez (2008), contacts between 

foreign subsidiaries and universities are strongly concentrated in educational activities, 

namely traineeships for students, design of degree programmes and donations of equipments, 

and not so much in research project collaborations. 

Size and age arise as negative signs and present statistically significant results in estimated 

models (cf. Models 1 and 2). Thus, it is possible to conclude that, on average, multinational 

firms are younger and smaller in size. This also has to do with the fact that it was only 

recently (after 1978) that China introduced its external openness policies (Fung et al., 2005). 

When we include the variable “Degree of openness in terms of innovation sources” (Models 3 

and 4), the results do not differ greatly from the ones obtained with previous models (Models 

1 and 2), and hence this variable is not statistically significant.  
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Table 6: Estimation of the logit model (dependent variable: ratio of the log odds for the firm to be a foreign capital firm as opposed to a national capital firm) 

  Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Human Capital (HC) 1.218 1.914 1.070 2.344 1.323 -3.961 

Size -0.386* -0.526** -0.403* -0.540** -0.410* -0.546** 

Age -1.472** -1.918*** -1.474** -1.931*** -1.703** -1.966*** 

Level of R&D -44.772* 6.998 -46.210* 6.488 -38.776 0.577 

Structural variables 

Level of exports 0.818 -0.002 1.038 0.134 0.848 -0.028 

Universities 2.886** 1.818* 2.776** 1.762* 2.321* 1.064 Sources of information 
and knowledge for 
innovation 

Degree of openness in terms of 
sources for innovation 

  0.474 0.342 -1.209 -2.275* 

HC*R&D 44.441* -76.278 45.152* -75.523 -39.012 -37.798 
Interaction Variables  

HC *Universities -1.433** -3.428 -1.438** -3.518 -1.287* -1.874 

Clients     0.671 0.723 

Labour costs     1.577 0.308 

Tax incentives     -2.115* -2.408** 
Location factors 

Transport network     1.560 2.680* 

Constant 4.690** 7.194*** 3.238 6.039 7.078 16.243*** 

Sectorial dummies  Yes Yes Yes Yes Yes No 

N 77 77 77 77 77 77 

 Foreign capital  27 27 27 27 27 27 

 National capital  50 50 50 50 50 50 

Quality of the model’s adjustment       

Hosmer-Lemeshow Test (significance) 13.142 (0.107) 9.620 (0.293) 9.141 (0.331) 9.765 (0.282) 6.210 (0.624) 7.083 (0.528) 

Nagelkerke R2 0.474 0.578 0.476 0.579 0.526 0.567 

Percentage of correct responses 80.5 83.1 80.5 81.8 81.8 84.4 
Note: * statistically significant at 10%; ** statistically significant at 5%; *** statistically significant at 1%;  
Models 1, 3 and 5: the proxy for human capital is education (weight of workers with 12 or more years of schooling in the total number of workers). 
Models 2, 4 and 6: the proxy used for human capital is qualification (weight of engineers in the total number of workers). 
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The broader models (Models 5 and 6) include, apart from the abovementioned variables, 

location factors. Among the most relevant location factors is the transport network, which has 

a positive and significant influence on the attraction of FDI (Model 6). This evidence is 

consistent with Broadman and Sun (1997), who found that FDI flows in China tend to be used 

in places where basic infrastructure is more developed. These authors showed that the 

extension of the transport network had a positive and significant effect on the allocation of 

FDI. Bartik (1985) also suggested that the higher the number of road and railway kilometres, 

and the higher the number of airport facilities, the higher the inflow of foreign direct 

investment will be. As Khan and Bamou (2006) noted, the development of infrastructures in a 

region is very important in the sense that it indicates how hard and expensive it is to do 

business in a country. The more developed the roads are in a certain country, for instance, the 

easier it will be to access markets, and transportation costs will decrease. Thus, the incentives 

for investment in that country will be higher. On the contrary, tax incentives present a 

negative and significant relationship (Models 5 and 6). This means that the allocation of tax 

incentives seems to be, on average, more important to national firms than to foreign firms 

located in China. This fact seems to be in contradiction with the empirical evidence provided 

by Head and Ries (1996). These authors argued that tax incentive policies are important to 

attract FDI in China. It should be noted though that only the FDI by the USA, Japan, Europe, 

Austria and Canada was considered in this study. According to the authors, FDI from Hong 

Kong, Macau and Singapore represents about two thirds of the investment in continental 

China. These firms were excluded from the sample due to the fact that some investors in 

continental China, aiming to receive foreign investment incentives, establish firms in Hong 

Kong, Macau and Singapore and, through these firms, invest in continental China. According 

to Wei (2002), investments from the USA, UK and Japan are more sensitive to the tax 

burdens of the host country because many multinational firms from these countries prefer to 

reinvest a substantial part of their foreign revenue in the host country, instead of transferring 

the results of the subsidiaries to the country of origin.  

5. Conclusions 

Even though much has been said about the attraction of FDI in China and its FDI profile, 

studies that quantitatively analyze the importance of human capital as a determinant for FDI 

in China are scarce. The empirical evidence that supports this hypothesis is thus insufficient 

and it has not yet been possible to clearly determine this factor’s relevance, based on samples 

of firms. The (few) studies that relate these variables are essentially macroeconomic. Contrary 
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to this tendency, this study aims to analyze the importance of human capital in attracting FDI 

in China at a microeconomic level. Additionally, we evaluate its impact considering not only 

the direct, but also the indirect effect of human capital on FDI, based on the firms’ R&D 

efforts. There is no knowledge of similar studies for the Chinese case. The present study aims 

to bridge this gap, contributing with empirical evidence. Additionally, even though there is 

already a significant number of studies focusing on the importance of educational system 

institutions, specifically the universities, in terms of the firms’ geographical location, without 

considering the origin of the respective capital inputs, to the best of our knowledge, there are 

as yet very few studies that explain and directly focus their analysis on the relationship 

between the firms’ contacts with universities and FDI. Thus, we intend to empirically 

contribute to the literature in this area by collecting evidence for the Chinese case.  

Based on the data collected from 77 firms in China, we concluded that human capital is not 

directly related to the ‘multi-nationality’ of the firms, that is, it does not constitute a factor in 

attracting FDI in China (Hypothesis 1 is thus not corroborated). Regardless of this result, 

however, we did find that human capital, when combined with R&D efforts, is positively and 

significantly related to ‘multi-nationality’. In other words, human capital constitutes an 

important factor in attracting FDI through the firms’ R&D efforts, which supports Hypothesis 

2 (“The higher the firms’ level of R&D, the higher the impact of human capital in attracting 

foreign capital”). We thus concluded that connections with universities have a positive impact 

on the attraction of FDI (i.e., Hypothesis 3 is corroborated). However, the impact of human 

capital on the attraction of FDI is not sustained on the basis of additional contacts with 

universities, which contradicts Hypothesis 4.  

The results of this research contribute to the FDI-oriented policies in China. Through the 

analysis of the data collected directly from the firms, we found that even though China is one 

of the countries that receives the highest levels of FDI in comparison to other developing 

countries (UNCTAD, 2007), human capital in China does not contribute directly to the 

attraction of foreign capital. Human capital only attracts foreign capital when associated to a 

high level of R&D. Hence, it is important to recognize that the implementation of FDI 

policies should be complemented by other more general policies, namely educational ones.  

So as to bolster its policy of opening the Chinese market to the exchange of more advanced 

technologies (“market for technology” – Cheung and Lin, 2003), it is extremely important 

that the Chinese government implement long-lasting strategies, aimed at improving human 

capital at an educational level, so as to attract FDI with higher added value in terms of high 
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technology. Consequently, the implementation of more coordinated and systemic strategies is 

required, including governmental entities (promotion of both investment and education) and 

educational institutions (public and private), to guarantee improvement not only in the 

quantity, but also in the quality of human capital. To do so requires a clear strategy and long-

term investment.  

Additionally, our results confirm the importance of developing infrastructures, which makes 

attracting FDI possible. As a result, investment in infrastructures in poorer (inland) regions in 

China may constitute a mechanism for economic development, through the attraction of 

foreign capital. 

As with any research work, there are a number of limitations that may open interesting paths 

for future research. The low number of answers to the survey is at the outset the most obvious 

limitation. However, as acknowledged by Chang and Shih (2004), Chinese firms do not 

generally provide much information, even for academic purposes. Future research, with a 

wider timeframe, could broaden this study, with application to a larger number of firms, not 

only to the most innovative, but also to the smaller ones or those with less technological 

skills. Given China’s geographical vastness, it could be interesting to establish a comparison 

between the Chinese provinces, based on a survey similar to ours, and identify the 

similarities/differences between them. Another interesting research path, following 

Schartinger et al. (2001), who point out the existence of a large number of interactional types 

among universities and the business sector (recruiting, supervision and funding of MSc and 

PhD theses, joint research, licence purchasing, etc.), it would be interesting to empirically 

identify which type or types of contacts with universities attract the most foreign capital in 

China.  
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