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R&D transaction choices by MNCs in China:  

Empirical analysis based on contracts 

Zheng Feihu  Shi xiaoxiao 
Abstracts  Taking as the object of our analysis the behavior of MNCs’ R&D 
contract transaction in Beijing area, we have, in this paper, mainly explored the 
different choices of transaction models ( internal transaction or market transaction) , 
and the applicability of Williamson’s ” three-dimensional hypothesis” to the models 
using a firm-level R&D contract dataset. Firstly, I define the proxy variables of 
Williamson’s ”three-dimensional hypothesis” using the contract database; then I use 
logit model to do the regression analysis. In so doing, I attempt to find: (1) Why the 
“paradox” of R&D contract transaction model by MNCs in Beijing? (2) Is the 
Williamson’s ” three-dimensional hypothesis” applicable to the empirical analysis? 
Keywords:  MNCs ;  R&D;  Transaction model    

Introduction 

Ever since the second half of 1990s, Great changes have taken place in the inflow 
of FDI in China: many tech-intensive MNCs have explored China as a location for 
their R&D activities. And the clustering phenomenon of R&D units in Beijing and 
Shanghai is more and more prominent. It’s discovered that R&D with research 
orientation is prone to setting in Beijing, while R&D with development orientation is 
more likely to choose Shanghai and its surrounding areas (Von Zedtwiz,2004). 
Currently, more than 80% foreign R&D units locate in the long and narrow land 
parcel between Beijing and Shanghai. The recent statistic shows that more than 300 
MNCs set up their headquarters in Beijing, accounts 60% of the nationwide; Among 
the Global 500 MNCs, more than 350 MNCs have invested in Beijing, and owned 
more than 600 R&D units, in which Beijing accounts 55%; also, there are more than 
6,000 foreign branches registered in Beijing up to now. 

Generally, for the globalization of R&D, MNCs may adopt any one of these three  
modes of entry such as green field, M&A and Alliance(Mansfield,1984;Cave,1996; 
Kuemmerle,1999), and for the specific R&D mandate, There lies different categories 
such as home-based augmenting and exploiting(Kuemmerle,1997), there also plentiful 
literature probing into the R&D operational patterns (Medcof,1997;Niosi and 
Godin,1999;Le Bas and Sierra,2002;Von Zedtwiz and Gassman,1999,2002). But 
whatever the modes\patterns are, as R&D belongs to the high value chains of MNCs, 
it is traditionally closely controlled by MNCs’ inside system, and the globalization of 
R&D could see the fact that most of the oversea’ s R&D units are kept in high control 
by MNCs through its ownership structure and its internalization system and so on.  
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But in a recent data analysis of the “statistic of MNCs’ technological contract 
transactions in Beijing between 2001-2006”, we find that among the whole R&D 
contract transactions, 18.15% was between the subsidiary、branch or the affiliated 
agency of the same parent company; 30.08% was between the companies registered in 
the same area of the same host country (the contracting dealers in this group belonged 
to Beijing area); 46.39% was dealt with by both parties coming from the same 
home-country; and those dealers without the same home-country or parent companies 
accounted only 5.38%. That means, only 18.15% of the deals was inside the MNCs 
under the same ownership, while most of the contracts were executed between the 
parties not having close ownership relationship. Such a fact shows a puzzling question 
as contradicted with the traditional R&D transaction——For the R&D contract 
transactions demanding mutual trust and large deal of proprietary assets inputs, why 
not choosing internalization but putting it to outside market ( here in after called 
outsourcing) ?    

The above questions are the main contents we want to explore. This paper explores 
two key research questions: (1) what’s the cause of the so-called “paradox” in R&D 
contract transactions in Beijing? (2) what factors determine the choice of international 
R&D contract outsourcing in Beijing after we introduce the framework of 
Williamson’s ”three-dimensional hypothesis”? This paper chooses the context of 
China to study the general trends of R&D contract transaction modes. Previous 
research has suggested that technology globalization is largely centered in developed 
countries and R&D transactions are mainly established between partners in Triad 
industrialized countries. Although the former research has explored modes of entry、
motivations and operational characteristics of R&D globalization, few of them are 
based on the micro database esp. for the developing country. By focusing on a leading 
emerging economy which has been experiencing profound economic transitions, this 
study will compliment the current literature.  

The paper also contributes to the literature by examining the choices of transaction 
modes of oversea R&D contracts. Although previous studies have mentioned the 
transaction cost analysis suitable for MNCs’ many intermediary activities, esp. for 
R&D; and they have proved that those R&D intensive corp. will most likely to 
dominate in the future, yet few have explored the key factors determining the R&D 
contract outsourcing mode. This paper examines the effects of some key factors such 
as average salary, intellectual property protection、financial disbursement means、
contracts time-span、types and the controlling interests of R&D units on the choice of 
R&D contract outsourcing mode in China. 

The analysis is based on a new database “statistic of MNCs’ technological contract 
transactions in Beijing” over the 2001-2006 period. The study period was chosen as 
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international R&D investments began to grow rapidly in China since 2001, during 
which China joined the WTO. The paper is organized into two major sections. The 
first part of the paper is a descriptive analysis of the MNCs’ R&D contract   
transaction in Beijing. The second part of the paper is a statistical analysis examining 
the key factors affecting the choice of R&D contract transaction modes in terms of 
inside deals or outsourcing orientation. We include an empirical research design, 
models and variables, and results of logistic regressions. The final section presents 
conclusions and limitations of the paper. 

The transaction traits of MNCs’ R&D contracts in Beijing 

Table 1.  Transaction info. of R&D Contracts by MNCs in Beijing during 2001-2006 

units: items(number)、Yen( hundreds  of millions)  

Year 

 

 Total In  Beijing Outside Beijing  Tech. Export 

2001 Items 

amounts 

42 

3.77 

17 

0.23 

9 

0.14 

16 

3.40 

2002 Items 

amounts 

93 

16.66 

29 

0.58 

43 

0.89 

21 

15.19 

2003 Items 

amounts 

76 

1.72 

23 

0.21 

29 

0.28 

24 

1.23 

2004 Items 

amounts 

143 

14.70 

31 

0.23 

77 

7.37 

35 

7.09 

2005 Items 

amounts 

125 

22.00 

45 

0.19 

46 

0.57 

34 

21.23 

2006 Items 

amounts 

146 

43.11 

53 

0.47 

42 

0.74 

51 

41.90 

Total Items 

Amounts 

accounts 

625 

101.96 

100.00 

198 

1.92 

1.89 

246 

9.99 

9.80 

181 

90.05 

88.32 

Sources：CBTM 
 

Chart 1.  Exports of Tech. by MNCs in Beijing 
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Items (number)                   amounts ( Yen  tens of thousands ) 

 

Sources：CBTM 
Judging from the above data, we find that R&D contract deals were in increasing 

trends. From 2001-2006, there were about 625 contracts dealt with by those MNCs’ 
R&D units in Beijing, which showed a big bounce from 42 items in 2001 to 146 items 
in 2006, more than two times. The dealing amounts was 10,196 M￥, increasing from 
377 M￥ in 2001 to 4311 M￥ in 2006, more than ten times, the average increasing 
rate was 62.80%. among this, we find there were 198 items flowing to Beijing area, 
amounting to 192M￥, accounting 1.89% of the whole; flowing outside of Beijing 
were 246 items, amounting to 999 M￥,accounting 9.80%; meanwhile, exports of 
Tech. reaching 181 items, amounting to 9005 M￥,accounting 88.32%. During the 
“Tenth Plan” Period, there were 479 items reached, amounting to 5885 M￥.In 2006, 
we still saw the prominent increase of the R&D contracts, the figure was 146 items, 
amounting to 4311 M￥, an increase by 95.96% compared to the last year. 

All in all, with the enlargement of global FDI to Beijing, based on Beijing’s 
plentiful S&T resource advantages, improving environment for Investment and Tech. 
innovation, the MNCs’ R&D units in Beijing were stronger than ever, and the size of 
tech. transfer was also expanding, thus giving rise to the uprising of R&D contracts 
deals year by year. 

Furthermore, we can find the following features of those MNCs’ R&D activities in 
Beijing: 

(一) R&D activities in Beijing are in superior levels, and the spillover effect to 
abroad is obvious. 

Among the total deals of R&D contracts in Beijing during 2001-2006, the inflow to 
the domestic market accounted 11.68%, while the outflow ratio was 88.32%, which 
showed an outstanding phenomenon of “one Vs nine”. Also, we find the tech. 
development contracts were 411 items, amounting 9895 M￥, which accounted 97.05% 
of total value. While the tech. transfer contracts were 137 items, amounting 235 M￥, 
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accounted 2.31%; and the tech. consultation and service contracts accounted no more 
than 1%. It seems that most of the R&D contract transactions by MNCs in Beijing 
were focusing on tech. development. Considering 88.32% of the contracts deals were 
flowing abroad, we believe most of the output of R&D development (one of the index 
is numbers of patents applied) were in fact in the hands of MNCs (in 2005, 164 
foreign R&D units in Beijing had successfully applied for 2073 patents, average 1 
patent by 6.2 R&D persons, which was more higher than the local average of 1 patent 
by 15.5 R&D persons ). That also means, even if the MNCs’ R&D units employed a 
large number of local S&T persons (in 2005, the 164 foreign R&D units in Beijing 
had an employment of 21,876 local persons, among these, 5,401 persons owned 
senior professional titles, 7,948 persons got the postgraduate diplomas or the higher 
degree ), the output acquired by these intellectuals (such as the patents) was in the 
hands of MNCs, and they could easily transfer these tech. outputs through 
internalization to their home-country’s headquarters, thus intensifying their 
advantageous positions in the market competition. 

(二) The internalization of R&D contract transaction in Beijing is not 
obvious, but the outsourcing of R&D contract is prominent. 

if judging from the ownership structure, we find another important characteristics 
of MNCs’ R&D contract transaction in Beijing: among the whole R&D contract 
transactions, 18.15% was between the subsidiary、branch or the affiliated agency of 
the same parent company; 30.08% was between the companies registered in the same 
area of the same host country (the contracted dealers in this group belonged to Beijing 
area); 46.39% are dealt with by both parties come from the same home-country; and 
those dealers without the same home-country or parent companies accounted for only 
5.38%. the above data revealed that: although most of the deals were executed 
between the MNCs, it didn’t strictly followed the traditional internalization of R&D 
contracts under the same ownership, in fact, only 18.15% of the deals was inside the 
MNCs under the same ownership (between the subsidiary、branch or the affiliated 
agency of the same parent company), most of the R&D contracts were dealt with 
outside of the same ownership. 

Generally, MNCs have two choices of institution arrangement for their 
production and resource allocation, one is through market system, the other is through 
inside hierarchy. The former uses outside supplying means such as price signals and 
competition mechanism (also called “invisible hand”) to solve the questions; the latter 
uses inside production means such as firm organization、inside hierarchy to solve the 
questions. Behind the different transaction institution, there lies the rule of transaction 
cost. As the transaction cost is closely related to the influencing factors of transaction 
environment, by which we can divide into three aspects using Williamson(1975) ’s ” 
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three-dimensional hypothesis” (that is, Uncertainty、Transaction frequency and 
Asset’s specificity ). 

In the transaction world, there lies the random variation, different preference by the 
dealers, unsymmetrical information and the opportunism, which make the uncertainty 
impacts the decision behavior of the game playing partners; Transaction frequency is 
the result of game playing by the parties through repetitious cooperation or 
non-cooperation. The more uncertain factors involved in, the higher is the assets 
specificity , the lower is the Transaction frequency, and vice verse. Assets specificity 
defines the different degree of barriers for the dealers to enter or Exit. It also causes 
the transaction reaction beforehand, that is, the potential transaction motivation、
transaction target、 transaction condition and scope、the attribute、feature、weight and 
measure of the transaction goods. 

R&D, as an important part of the value chains of MNCs, It dominates an very 
special position in the MNCs’ strategy. Although different by MNCs, each R&D 
course has the following common features: 1. Referring to some specific assets and 
mainly are human resources (salary of R&D employee constitutes the main cost); 2. 
Large inputs, large amounts; 3.not the one-deal behavior (the firm’s behavior is in 
certain frequency); 4.the incomplete market (R&D courses and outputs are 
confidential to the firm, both parties are in unsymmetrical position according to info. ). 
If based on the transaction cost theory, except for the repetitious transactions is 
beneficial to the outside market arrangement, all the other features show that such a 
deal is more suitable to be arranged through internalization. But our statistic data 
directs to an contradicting and interesting phenomenon: more than 80% of the MNCs’ 
R&D contract transaction was arranged by outsourcing, that is to say, through outside 
market system. So, what’s the factors determining the R&D contract transaction by 
outsourcing? To what a degree can the transaction cost theory apply to the so-called 
“paradox” phenomenon?   

Data and Research Method  

Although R&D contract transaction modes (internalization or outsourcing) is an 
important content of R&D globalization, this topic has not received adequate attention 
in the literature. In this study, we will examine some key factors determining this 
choice for R&D contract transaction in China based on Williamson’s theory. We 
design the factors under the framework of ” three-dimensional hypothesis”, that is, all 
factors are categorized into transaction frequency( the variable includes the average 
dealing amounts of R&D in the same district in half a year)、Uncertainty (the Proxy 
variables are from the outside R&D clustering environment, including average salary、
ratio of Manufactory industry 、 Intellectual Property protection 、 Financial 
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disbursement means) and Assets specificity ( that’s up to MNCs’ features of 
ownership, the proxy variables including contracts time-span、contracts types and 
controlling interests of the R&D units).thus covering market、organization structure, 
and cost characteristics of R&D contract transaction. Logistic regression models are 
used to examine the relationship between these key factors and the choice of 
internalization or outsourcing for R&D contract transaction. 

Dependent variable 

The dependent variable is the choice of internalization or outsourcing for R&D 
contract transaction by MNCs. We identified the orientation of R&D contract 
transaction in China according to the stated actions of R&D deals. The dependent 
variable, outsourcing, is coded as “1” if the R&D contract transaction is focused on 
outsourcing-oriented deals, and as “0” for internalization-oriented activities. Among 
616 contracts, about 80.85% are outsourcing-oriented deals and 18.15% are 
internalization-oriented. 

Independent variables 

Transaction Frequency  
All the names of the relative variables is listed in the appendix table 1. Amount 

suggests the R&D contract value of each deal, other amount describes the frequency 
of R&D contract transaction. It also reflects the effect of self-enhancing or cumulative 
promoting effect, from which we want to observe, whether the more other outside 
transactions will stimulate MNCs to adopt more outsourcing arrangement. We expect 
this variable is more likely to produce positive influence. The rule of computation is 
that, we count the average contract transaction amounts in the same district during 
half a year before each specific deal occurs( some data in early 2001 are omitted, as 
the deals in half a year before them are not in our scope). 
Uncertainty  

Because of R&D’s high-end traits, when MNCs decides whether to outsource its 
R&D contracts, its decision is largely depended on the maturity of outside supplying 
resources (the more mature there be, the less uncertainty outsourcing is), or as a fact, 
it’s relied on the wholeness and competition of outside supplying chain. Usually, the 
maturity of outside supplying resources has such features as safe、steady and 
innovative. In this way, the vertical internalization of MNCs has more room to release, 
and more incentives to promote its different business for outsourcing. Here by we 
choose the following indexes as the proxy variables for the maturity of outside 
supplying resources. 

Avsalary is the variable represents the average salary level of the district of seller’s 
location during 2001-2006. It usually acts as a traditional location factor to measure 
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the cost reimbursed to the labors. Theoretically, labor’s salary has the reversed shape 
of “U”, we expect that the high salary in the host country will benefit the R&D 
clustering innovation activities, appealing to lots of high-tech. workers and gain quick 
development, and with the plentiful high tech-workers in supplying, R&D activities 
can realize effective cost control, which means the high salary effects will be reduced. 
So we expect Avsalary should have a negative effect on the R&D outsourcing . 

Secper is the variable denotes the ratio of the manufacturing industry to the local 
GDP. Using this variable, we want to observe, whether the clustering of 
manufacturing industry will give rise to the concentration of productive services, such 
as R&D. from experience, we believe that the district where manufacturing industry 
clusters will not produce an obvious demand for the R&D activity, but in the process 
of the development of manufacturing industry (such as confronting the upgrading of 
industry、hollowness of clustering et.), there will lies large demands for R&D and 
other productive services. Which means the upgrading of industry (the more lower the 
ratio of manufacturing industry is) usually represents the great demand for productive 
services, and it inevitably will benefit the outsourcing of R&D activities, so secper 
should have a negative effect on the dependent variable——outsourcing of R&D 
contracts. 

Interpro1 represents the situation of intellectual property right protection (IPRP). 
We have the following info. about the allocation of R&D contracts among the IPRP.  

Table 2. Allocation of R&D contracts among the IPRP. 
Num. of 
variables 

 Type Freq. Percent Cum. 

1 1-Tech. know-how             63 10.23 10.23 
2 2- Patent       164 26.62 36.85 
3 3-Computer software         2 0.32 37.18 
4 6-Biology、New breeds 

of  medicine 
7 1.14 38.31 

5 7-not involved with IPR 380 61.69 100 
Total   616 100   

The uncertainty in contract transaction occurs closely with unsymmetric info., and 
different types of IPR show the protection level of the technology offering by the 
seller(from num.1 to num.5 means the reduction of protection level). Also, this 
variable indicates the degree of high tech. involved in the R&D output (the more time 
and amount put in, the more advanced the output will be). So interpro1 should have a 
negative effect on the dependent variabl. 

Method indicates different financial reimbursement means. In our paper, different 
means shows the different assumption of the transaction risks between the partners. In 
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which, proportionate payment means the seller’s whole assumption of the risks 
including R&D risk、market transfer risk and financial risk, while the lump sum 
reimbursement involves only R&D development risk. And for the buyer, vice verse. 
Here we define the number as 1 to 3 according to the buyer’s preference. The more 
risks the buyer will assume, the more credence it adds to the seller. So we suppose 
Method should have a positive effect on the dependent variable. We get the following 
statistics: 

Table3.different reimbursement means 
Method Freq. Percent Cum. 
1 proportionate 60 9.74 9.74 
2 by instalment 451 73.21 82.95 
3 lump sum 105 17.05 100 
Total 616 100   

Assets Specificity  
For the R&D contracts, assets specificity can be reflected by such indexes as R&D 

time-span、types and the controlling interests of the R&D units. We hereby choose 
the following three variables: 

Period (the unit is day) indicates the time-span of the contracted activities. It’s an 
important factor influencing the contract value. The longer the time span in 
development, the greater R&D resources needed to input, and the more advanced the 
tech. development is, which is more suitable to internalization. So we expect period 
should have a positive effect on the dependent variable. Also in our statistic, we find 
the different time-span is closely related to the different tech.fields: 

Table4.Time-span for the fields 
Fields Average time(days) Shortest 

time 
Longest 
time 

Electronic.Info. Tech. 920.4573 6 16070 
aerospace Engineering. 10721 10721 10721 
Advanced. Manufacturing. 
Tech   

561.3333 90 1826 

Biology/Medicine/medical 
device tech. 

670.9253 10 3653 

New material./new energy and 
its application. 

1565 365 2922 

If judging from the development time-span, we get the turns (longer to shorter) of 
the above industries as follows: aerospace Engineering、New material./new energy 
and its application、Electronic.Info. Tech、Biology/Medicine/medical device tech and 
Advanced. Manufacturing. Tech. 
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Contype1 represents the different contracts. We get four types of them: they are 
tech. development、tech. transfer、tech. consultation and tech. service. In the data 
processing, we give the number 1 to 4 indicating the different innovation of tech. the 
lower the figure is, the high innovation it represents (it will then confront deeper 
uncertainty of the demands in the host country, so it has more incentives to 
internalization its R&D transaction ). We thus expect contype1 should have a positive 
effect on the dependent variable. Also, we get different types of contracts distribution 
as follows:  

Table5. distribution of different types of contracts 
Contype   Freq. Percent Cum. 
1 Tech.Development 402 65.26 65.26 
2 Tech.transfer 137 22.24 87.5 
3 Tech.consultation 2 0.32 87.82 
4 Tech.service 75 12.18 100 
Total   616 100   

Selltype3 represents the types of seller’s firms, mainly based on the controlling 
interests of R&D units by MNCs. In our data, we find the seller’s firms include solely 
funded enterprises、private enterprise、a company limited by shares with foreign 
investment、foreign ventures、company with limited liability、Chinese-foreign joint 
venture、Chinese-foreign co-operative enterprise. the < Corporation Law> and the 
<law of foreign investment enterprises of China> have stipulated the ratio of foreign 
investment and the controlling interests in the ownership. We develop a dummy 
variable to measure selltype3. And divide the variables into four grades, from 1 to 4 
indicates the reduction of controlling interests by the MNCs. in the end, we got the 
following results: all the foreign solely funded enterprises is coded as “1”; 
Chinese-foreign joint venture and a company limited by shares with foreign 
investment, according to our laws’ regulation, the foreign ratio is no less than 25%, 
and is coded as “2”; Chinese-foreign co-operative enterprise is coded as “3”, as it’s 
ratio demand is relatively lower, and the contract is more loose. And all the other 
enterprises are coded as “4”. As those R&D outsourcing involved with the ascription 
of final IPR, obviously, MNCs is prone to adding controlling interests while executing 
such behavior, which also means the R&D units in China lack of the necessary 
independence. We expect Selltype3 should have a negative effect on the dependent 
variable, outsourcing of R&D contracts. 

Control variable   

the R&D activities in Beijing cover 7 fields, after the data processing, we assort the 
7 fields into 5 fields. And get the following data about the fields:  
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Table6. fields of the R&D contracts 
（field1）   Freq. Percent Cum. 
1 Electronic.Info. Tech. 422 68.51 68.51 
2 aerospace Engineering. 1 0.16 68.67 
3 Advanced. Manufacturing. Tech   12 1.95 70.62 
4 Biology/Medicine/medical device 

tech. 
174 28.25 98.86 

5 New material./new energy and its 
application. 

7 1.14 100 

Total   616 100   

Among these, the majority is based in one field — Electronic Information 
Tech.(including Electronics/computer software and telecommunications/internet). this 
field may have different tendency to engage in R&D internalization or outsourcing. 
Therefore, we included one industry dummy variable (IND) to control for industry 
differences. Considering the sample data is not even, there are few data for aerospace 
Engineering、New material./new energy and its application. We define the dummy 
variable as follows: according to the more detailed category of field2, we separate the 
software development from hardware development, and those fields with 
human-orientation(mainly in fields of software and network development) is coded as 
“1”, other fields with asset-orientation is coded as “0”. We get IND as following:  

Table 7. dummy variable for IND 
IND Freq. Percent Cum. 
0 202 32.79 32.79 
1 414 67.21 100 
Total 616 100   

Correlation matrix of variables 

Table8. Descriptive Statistic and Correlations of the Study Variables 
 othera~

t 
avsalar
y 

secper intelpr
o 

contyp
e 

Metho
d 

period sellty~
3 

IND 

otheramou
nt 

1                 

avsalary 0.0295 1               
secper -0.0303 -0.9493 1             
intelpro 0.0861 0.1917 -0.184

3 
1           

contype 0.0097 0.0774 -0.094
9 

0.0817 1         

method 0.0015 -0.0411 0.0622 -0.156
3 

0.0072 1       

period 0.0666 0.0058 -0.024
8 

0.1911 -0.006
1 

-0.202 1     
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selltype3 0.0541 0.1203 -0.213
6 

0.0267 0.2586 -0.000
3 

0.1266 1   

IND -0.0558 0.1298 -0.078
3 

-0.206
8 

-0.143
3 

0.0658 -0.36 -0.2 1 

Usually, for the correlation of variables, special treatment is needed when the 
results are above 50%, here we use 35% as the analysis standard. We find the 
following two groups of variables having the obvious correlation: 
(1) The Avsalary has negative correlation with Secper. As these two factors are 

related to the same region, inevitably, they are highly correlated, we will adjust the 
variable in the following model. 

(2) The IND has also obvious correlation with Period. We have mentioned such 
features while describing the variable of period, also, some adjustment needed in 
the following model. 

According to the result of correlation analysis, we added two cross terms for the 
two groups of auto-correlated variables. Secsalary is the cross term for secper and 
avsalary; while perfield is the cross term for period and field1. 

Methodology  

We use logistic regression because it is a very robust, easily understandable analysis 
technique that is appropriate for dichotomous dependent variables. Binomial logistic 
regression model is used to examine the relationship between the exploratory 
variables and the propensity that the R&D contract transaction mode in China is 
outsourcing-oriented. The Logistic regression model is as follows:  
P(ifos)=β1 IND+β2 otheramount+β3 avsalary+β4 secper+β5 intelpro+β6 method+β7 

period+β8 contype1+β9 selltype3+β10 secsalary+β11 perfield+ μ 

 

Where P[ifos], the probability that an R&D contract transaction is 
outsourcing-oriented; IND dummy for computer software and network; other amount, 
transaction frequency；avsalary, average salary level；secper, ratio of manufacturing 
industry; intepro1, IPRP; method, financial reimbursement means；period, contract 
time-span; contype1, contract types; selltype3, controlling interests in seller’s R&D 
units; Secsalary is the cross term for secper and avsalary; while perfield is the cross 
term for period and field1.and μ, error term. 

The beta coefficients in the logistic regression model give the change in the 
logarithmic odds of obtaining the outcome variable when there is a change of one unit 
in the predictor variable. If the beta coefficient for a variable is significant and 
positive, the variable increases the probability that the R&D contract transaction in 
China is outsourcing-oriented. 

Results and Discussions  

Table 9. Logistic Model Estimates for Formation of outsourcing-oriented 
R&D contract transaction 
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ifos Coef. Std. Err. P>|z| 
otheramount -3.31E-10 4.60E-09 0.943 
avsalary -0.0002765 (***) 0.000096 0.004 
secper -16.95722 11.12798 0.128 
intelpro -0.2900843 (***) 0.094578 0.002 
contype 1.449447 (***) 0.313532 0 
method 0.6134641 (***) 0.232429 0.008 
period 0.0011284 (***) 0.000259 0 
selltype3 -0.4822039 (**) 0.21263 0.023 
IND 1.156235 (***) 0.420541 0.006 
secsalary 0.0009668 (***) 0.000358 0.007 
indper -0.0011648 (***) 0.000286 0 
_cons 5.382802 3.754648 0.152 

Notes: ( *,p<10%; **, p<5%; ***, p<1%) 

The results show that the variables, except for otheramount and secper are not 
significantly related to outsourcing-oriented R&D transaction, other variables are 
significant in the confidential interval at 1%. We clarified the meanings of coefficients 
as follows: 

The coefficient of IND variable is over 0 and significant, which indicates that those 
closely related to software and network development activities in Electronics 
info.Tech. fields—also called R&D in human-oriented fields are prone to outsourcing 
arrangement. Because compared with other fields, R&D in such fields rely mainly on 
light assets (R&D persons), and demands less for the hardware assets, such as 
equipment、location site etc. so the assets specificity is relatively lower. While for the 
fields of hardware、aerospace Engineering、Biology/Medicine/medical device tech、
New material./new energy and its application, the R&D contract transaction has a 
higher demand for the hardware, the location site and so on, there also lies higher 
assets specificity. Besides, the development of such fields as software and network is 
more mature, and outsourcing activities occur earlier than other fields, the higher 
normalization of its products and programs greatly reduces the transaction cost of its 
outsourcing activities. 

Other amount as the proxy variable for transaction frequency is not significant. 
The main reason may be that, this variable is not targeted to the specific parties in the 
same group, but referring to the transfer frequency between different parties with the 
seller, whose meaning may be different from the definition of “transaction frequency” 
in the theory of contract. 

For the variables representing Uncertainty, Avsalary is negatively related to 

R&D outsourcing. Although it’s often believed that for those people engaged in R&D, 
only by paying high salary can the steady labor force be sustained. But considering 
worldwide background, the outsourcing R&D to the developing countries usually 
belongs to the relatively mature yet not the core part of business, and not involved 
with much complicated technical ability. Besides, the most fundamental motivation of 
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R&D outsourcing lies that it can economize the different costs related to the R&D 
persons. If the salary is more higher, the enterprise is prone to setting up R&D branch 
inside, or making an independent R&D unit to do the research work, just to reduce the 
relative cost.   

We find Secper is not significant, which may be related to its own development 
level. The manufacturing industry in Beijing was lackluster, no obviously can we find 
the manufacturing clustering effect there, and the upgrading and transformation of 
manufacturing industry brought little incentives to the scope economic development. 
Thus the manufacturing industry itself can’t provide enough demands for R&D and 
productive services. But after we introduce the cross term secsalary, we find it has 
positive effect to the outsourcing. Which revealed that, while keeping a competitive 
salary level may contribute to a large number of R&D persons clustering in the area,  
the clustering of R&D in itself can accelerate the upgrading and transformation of 
manufacturing industry, which will then greatly improve the extent and depth of R&D 
outsourcing. 

Intepro1 represents the situation of IPRP. The regression result shows a negative 
effect. According to our coding, the fewer the number is, the more complicated the 
IPR is, and the more protection it needs. Generally, when MNCs outsource its R&D 
contracts, the protection level of IPR in one of the most important factors to be 
considered. So the negative effect indicates that the protection level of IPR in Beijing 
is beneficial to the MNCs’ R&D outsourcing activities.  

Method represents different reimbursement means. It has a positive relationship 
with R&D outsourcing, which shows that the buyer of the contract is willing to 
burden a higher transaction risk, such behavior indicates that the transaction 
environment in Beijing has developed to a certain extent in which the outside trust in 
increasing and the buyer is willing to entrust more credence to the seller in the 
technology transaction market.   

For the variables in the Asset specificity, contype1 is positively related to R&D 

outsourcing, which means the lower the R&D innovative output is, the more incentive 
it resorts to outsourcing. such a result conforms to the reality. For MNCs, if the output 
of its tech. development is highly innovative, and closely related to its production, 
then it is prone to combining the tech. development with its production through 
internalization. Otherwise, if the output of its tech. development is lowly innovative, 
the MNCs will outsource such activities in order to acquire revenue maximization. 

The result of selltype3 is negatively related to R&D outsourcing. According to our 
coding, it shows that the more controlling interests by MNCs in its oversea R&D units, 
the more trend it resort to outsourcing activities. Which means, in one hand, as the 
R&D outsourcing involved with the ascription of IPR, MNCs surely will add the strict 
control; on the other hand, with so many oversea R&D units engaging into R&D 
outsourcing activities, it seems most of them are still pursuing R&D work in the 
direction arranged by the parent corporation. 

We find period is significant in the regression analysis, but the sign of coefficient is 
positive, which is not what we expect. The reason may be that its effect is closely 
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related to IND. So we introduce the cross term of Indper, and the result shows its sign 
is negative, which means that, after considering the effect of transaction fields on 
period(different field may demands different time-span for the specific R&D contract), 
the shorter the R&D contract is, the more trend to outsourcing. Such finding is 
consistent with our expectation of the variable of period. 

Conclusions and Future Research  

This paper, based on the transaction cost framework of Williamson, reviewed and 
tested the R&D contracts transaction modes in Beijing during 2001-2006. Using the 
micro database which has 616 contracts signed by MNCs, the paper probed into the 
applicability of Williamson’s ”three-dimensional hypothesis”, and examined the 
effects of some important factors on the R&D contract transaction modes in terms of 
outsourcing. Our findings suggest that the two dimensions of Uncertainty and Assets 
Specificity can be used to explained MNCs’ R&D contract transaction in Beijing. 
That is, the variables representing Uncertainty such as average salary level, IPRP, 
financial reimbursement means, and the variables representing Assets Specificity 
such as contract time-span, contract types, and controlling interests of seller’s R&D 
units are significantly related to the mode of outsourcing-oriented transaction. 

In fact, for the outsourcing-oriented R&D transaction, the maturity of outside 
supplying resource constitutes the necessary condition (the more plentiful the outside 
supplying resources are, esp. with improvement of the infrastructure in the R&D 
clustering area—in this paper, it’s showed by the reasonable salary, the improved 
IPRP and better environment for the tech. transaction in Beijing, the more attractive 
the local outsourcing arrangements to the R&D  contract transactions); and the 
ownership of the MNCs (it depend on the conflicts between outsourcing business and 
the ownership, that’s also something about the Assets Specificity. In this paper, we use 
such variables as contract time-span, contract types, and controlling interests of 
seller’s R&D units to show) constitutes the adequate condition. These two conditions 
co-determined the choice of R&D outsourcing arrangement. The empirical results 
show that, On one hand, the plentiful S&T endowment in Beijing and the better 
institution environment provide the necessary condition for MNCs to do the 
outsourcing of R&D; on the other hand, as the objects of outsourcing transfer don’t 
conflict with MNCs’ ownership (shorter time-span, lower tech. innovation, and 
controlling interests by the MNCs ), it in fact benefits the outsourcing. That means, 
the combination of these two conditions result in the more outsourcing arrangement. 
This analysing perspective also provides a good explanation for the above so-called 
“Paradox” of R&D outsourcing mode. 

The result of our empirical analysis, not only can it applied to the explanation of the 
applicability of Williamson’s transaction theory, and the revelation of the rules of 
R&D outsourcing, but also can it used to tip some important suggestions for the 
development of R&D clustering center in Beijing in the future. 

On one hand, to the local government, currently, quite a lot part of the R&D 
outsourcing transactions in Beijing belong to the not high-level technological 
activities (mainly related to software and network development contracts) , even so, 
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considering the final ascription of IPR, the MNCs still have a controlling interests in 
such objects. we thus conclude that such outsourcing transactions may not directly 
improve the local technological innovation level (esp. considering it is based on the 
formal channel of R&D transaction, the final patents usually belong to the MNCs); 
but if we consider the informal channels, such transactions usually will be involved 
with a mass of local S&T persons, and more knowledge spillover will naturally occurs 
in the process of the communication and dialogues. So, for the local government, it’s 
still beneficial for them to focus on developing the conditions necessary to maintain a 
thriving localized research and development community. For example, opening more 
government sponsored R&D projects to appeal to more MNCs and domestic 
enterprises to join in, and to co-operate in order to accelerate the digestion、absorption、
imitation、and innovation of local R&D learning. Also, the policy makers shall perfect 
the mating infrastructure and conditions towards the formation of global R&D 
clustering center. 

On the other hand, to the MNCs, we find that they are more willing to outsource 
R&D transactions in Beijing, this is mainly because of the attraction of Beijing as a 
R&D clustering center. with the upgrading and competition of R&D clustering area, 
the MNCs should also further the technology level of their R&D outsourcing 
activities. In so doing, not only can the MNCs better harmonize its global competition 
strategy with the localization strategy, but also can the MNCs better treat their 
international R&D facilities not as a series of attached units but as one 
quasi-independent and also integrated whole, serving global as well as regional 
purposes (e.g., Nobel and Birkinshaw, 1998; Voelker and Stead, 1999), it will aslo 
benefit the synergy between their international oriented R&D and the local oriented 
R&D activity. 

There are a number of limitations of the study. First, the study hasn’t found a 
suitable proxy variable for the transaction frequency, which influence the test of the 
applicability of ”three-dimensional hypothesis” in full swing; second, more efforts 
still needed to probe into the influencing factors, such as the different contract 
features(international oriented/host oriented) and culture distance, the former may 
better our understanding of the role of outsourcing, while the latter can deepen our 
analysis of the behavior of R&D contract transaction. All these limitations constitute 
the content of our future research. 
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Appendix table 1 Explanation of variables 

Name of variables content 

contrtype1 

Types 1 of contracts： 

1-Tech.development 

2-Tech.transfer 

3-Tech.consultation 

4-Tech.service 

contrtype2 

Types 1 of contracts： 

1- development by mandate 

2- development by cooperation  

5-transfer of computer software copyright  

8-transfer of new breeds of Biology /Medicine 

Buycoun（Sellcoun） 

Country of buyer(seller)： 

142-China（CN） 

502-United States(US) 

318-Finland(FI) 

133-South Korea(KR) 

330-Swizerland(SE) 

327-Poland(PL)s 

305-France(FR) 

132-Siingapo(SG) 

116-Japan(JP) 

501-Canada(CA) 

352-Czekh(CZ) 

309-Netheland(NL) 

700-country（region）non- available 

Buytype1（Selltype1） 

Types 1 of buyer(seller)： 

1-government units 

2-institution corporate 

4-business entity 

6-other organization 

buytype2（Selltype2） 

Types 2 of buyer(seller)： 

1-research institute 

2- Hong Kong ,Macao, Taiwan funded 

3- foreign-funded enterprise 

4- individual operation 

5- enterprise abroad 

buytype3（Selltype3） 

Types 3 of buyer(seller) 

1-foreign solely funded enterprise 

2- Chinese-foreign joint venture and a company 

limited by shares with foreign investment 

3- Chinese-foreign co-operative enterprise 

4- the other enterprises 
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sellcoun 

Seller’ county： 

110101-Beijing[district]Dongcheng 

110105- Beijing [district]Chaoyang 

110106- Beijing [district]fengtai 

110108- Beijing [district]Haidian 

110113- Beijing [district]Shunyi 

110115- Beijing [district]Daxing 

field1 

Field1： 

1- Electronic.Info. Tech  

2- aerospace Engineering 

3- Advanced. Manufacturing. Tech 

4- Biology/Medicine/medical device tech 

5- New material and its application. 

6-.new energy and effective energy 

conservation 

10- modern transportation 

field2 

Field1： 

1-Computer software 

2- Computer hardware and Medicine tech. 

3-Computer network 

4-Micro-electronics、optoelectronics technique 

5-Digitall cinema system 

6-Telecommuinication 

7- special-purpose electronic equipment and 

test instrument 

8-other 

intepro1 

Protection of Intellectual property right1： 

1-Tech. know-how                       

2-Patent 

3-Computer software 

6-New breeds of Biology and Medicine 

7-not involved with IPR 

method 

payment： 

1-lump sum  

2-instalment 

3- proportionate payment  

number 

Number of R&D institute： 

00-not identified 

01- Foreign R&D in Beijing 

Amount technology business value 

IND  

Dummy for Electronic.Info. Tech，human 

oriented field of software and network 

development is coded as“1”，other asset 

oriented field is coded as“0” 
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Appendix table 2  Relationship between Field1/field2 and interpro1 

field1 
1- Tech. 

know-how 

2- 

Patent 

3- 

Computer 

software 

4- New 

breeds of 

Biology 

and 

Medicine 

5. not 

involved 

with IPR 

 

Total 
 

1- Electronic.Info. Tech 42 97 
 

5 278  422 
 

2- aerospace Engineering 
    

1  1 
 

3- Advanced. 

Manufacturing. Tech 
1 2 

  
9 

 
12 

 

4- 

Biology/Medicine/medical 

device tech 

20 63 2 2 87 

 

174 
 

5- New material /new 

energy and modern 

transportation 
 

2 
  

5 

 

7 
 

field2 
1- Tech. 

know-how 

2- 

Patent 

3- 

Computer 

software 

4- New 

breeds of 

Biology 

and 

Medicine 

5. not 

involved 

with IPR 

 

Total 
 

1-Computer software 26 154   1 93  274 
 

2- Computer hardware 

and Medicine tech. 
27   2 4 130 

 
163 

 

3-Computer network 5     1 33  39 
 

4-Micro-electronics、

optoelectronics technique 
1 1     2 

 
4 

 

5-Digitall cinema system 1 4     13  18 
 

6-Telecommuinication 3 1     97  101 
 

7- special-purpose 

electronic equipment and 

test instrument 

        6 

 

6 
 

8-other   4   1 6  11 
 

Total 63 164 2 7 380  616 
 

source：CBTM 

 

  

 


