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33..11  DDaattaa  SSoouurrccee  

                                                

We hypothesize that ： (1) internationalization and (international) product 

diversification affect performance；(2) (international) product diversification interacts 

with and moderates the relationship between internationalization and performance. To 

reflect the impact of other variables, several control variables are included in the 

analysis. 

The data of Taiwanese manufacturing firms in 1999 were used in the empirical 

analysis. The data were from the “Survey of Foreign Direct Investment by 

Manufacturing Firms 

3” conducted by the Statistics Department of the Ministry of 

Economic Affairs annually. The objective of this survey is to gather information of the 

characteristics of foreign direct investment of Taiwanese manufacturing firms and 

their operations abroad. The quality of the data is better than other sources of 

information due to the rigorous administrative procedures of the survey 

representativeness of the respondents and high response rate. 

The questionnaires were sent to 2140 Taiwanese manufacturing firms on the 

approved FDI (including the mainland China) list by the Investment Commission of 

the Ministry of Economic Affairs. In total 1,933 Taiwanese manufacturing firms 

responded, and 66% of them had subsidiaries in China. Among them, 949 firms had 

only one subsidiary in China. After deleting 29 cases with incomplete information, 

920 cases were used in the analysis. 
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3 The results of the survey were published in 2000. 



To further verify the empirical results, the data in 2001 

4 were also examined. 

For 2001, 2,170 firms responded to the survey. Among them, 65% had subsidiaries in 

China and 1,140 firms had only one subsidiary in China. After deleting 108 cases with 

missing data, the model was again tested on a sample of 1032 Taiwanese 

manufacturing firms. 

                                                 
4 The results of the survey were published in 2002. 
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33..22  MMeeaassuurreemmeennttss  

33..22..11  DDeeppeennddeenntt  VVaarriiaabbllee  

A variety of measures have been used in the past to measure performance. Ratios 

of profit to sales or profit to assets are frequently used. Performance in this study is 

measured as the profitability of operation classifying into three categories：earning 

profits；break-even；and incurring losses. Both the performance of the corporate and 

subsidiary in China were measured the same way. 

33..22..22  IInnddeeppeennddeenntt  VVaarriiaabblleess  

（1）Resources 

Firm size was used to indicate resources a firm has. The size of a corporate was 

measured by the number of employees；the size of a subsidiary was measured by its 

number of employees. According to “SMEs Identification Standard Article Two,” 

manufacturing firms that employ less than 200 regular employees can be identified as 

small and medium enterprises. Firm size was chosen because of its correlations with 

internationalization, product diversification and performance, and because of its 

implication for the economies of scale and market power (Shepherd, 1975 and Winn, 

1977). 

In addition, this study examined the influence of firm-specific resources on both 

internationalization and product diversification. Constrained by the lack of 

information in 1999 data, this study can only examined corporate firm-specific 

resources in 2001 data. We took the ratio of total expenditure of research and 

development to total sales as the measurement of corporate firm-specific resources. In 
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subsidiary level, this study used two kinds of endowments provided by headquarters, 

namely cashes and intelligent property or technical support, as the measure of 

subsidiary firm-specific resources. If headquarters endow their subsidiaries with either 

kind of resources, subsidiaries consequently hold specific resources to elaborate their 

growth strategies. 

（2）Internationalization 

Measures of internationalization should reflect the relative size and strategic 

importance of foreign and domestic operations (Grant, 1987). One measure of 

internationalization, used by Tallman and Li (1996), Geringer et al. (1989), and Grant 

et al. (1988), is the ratio of sales from foreign operations to total sales of the firm. 

Other studies use foreign asset ration (Ramaswamy, 1993), country count (Tallman 

and Li, 1996), foreign employee ratio (Kim et al., 1989), or an entropy measure based 

on weighted foreign sales (Hitt et al., 1997).  

Corporate internationalization in this study was measured similar to that of Grant 

et al. (1988) (i.e., Foreign sales ratio), calculated as the ratio of foreign subsidiary 

sales to total firm sales (also see Stopford, 1983；Daniel and Bracker, 1989；Geringer 

et al., 1989；and Tallman and Li, 1996)5. As indicated by Tallman and Li (1996), 

because this measure does not control for intermediate goods exported from the home 

country and resold by subsidiaries, it may overestimate the degree of 

internationalization of a firm. In order to further verify the bi-variate relationship, this 

study therefore applied the ratio of foreign assets to total firm assets, which was also 

used by Daniels and Bracker (1989) and Sambharya (1995), to measure corporate 

internationalization.  
                                                 
5 Hitt, Hokisson, and Kim (1997) used an entropy measure of internationalization and found it to be 

highly correlated (r =0.69) to the simple foreign sales ratio. 
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The study used two measures of subsidiary internationalization where are 

reflecting inward-looking and the other reflecting outward-looking. According to 

Beamish et al. (2000), the inward-looking perspective incorporates an awareness of 

the impact of global competitors on the ability of domestically oriented firms to 

compete, and the most frequently used mode of activities is “ importing / 

sourcing.” The outward-looking perspective incorporates an awareness of the nature 

of competition in foreign markets, and “exporting”is the most popular mode of 

activities. Inward internationalization was calculated as the ratio of the values of 

imported raw materials, components and semi-manufacturing goods coming from the 

areas other than Taiwan to total costs of production of a subsidiary in China；outward 

internationalization was calculated as the ratio of foreign sales gaining from the areas 

other than Taiwan to total sales of a subsidiary in China. 

（3）Product Diversification 

In this study, “international product diversification” refers to the product 

diversification of parent firms abroad, i.e., the product diversification between the 

parent company and its foreign subsidiaries. Corporate international product 

diversification can be classified as：vertically related diversification, horizontally 

related diversification, and unrelated diversification (conglomerate-diversification), 

are opposed to no product diversification, similar to the definitions of Buckley and 

Casson (1976), Dunning (1981), and Harrigan (1988). In terms of the division of labor 

between a corporate and its foreign subsidiary, a Taiwanese manufacturing firm is 

defined as engaging in vertically related diversification if it produces inputs for its 

foreign subsidiary (forward integration) or incorporates the outputs from a subsidiary 

(backward integration). A Taiwanese manufacturing firm is defined as engaging in 

horizontally related diversification if its subsidiary produces the same products as 
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those of the corporate or the product produced in Taiwan and China only differ in 

types, categories or quality. Conglomerate diversification occurs when a subsidiary 

manufactures products which are totally unrelated to those of the parent firm in 

Taiwan. The types of corporate international product diversification were measured by 

dummy variables according to these definitions (i.e., 1 if vertical, 0 otherwise；1 if 

horizontal, 0 otherwise；1 if conglomerate, 0 otherwise). 

At the subsidiary level, the measurement is direct：whether it engaged in product 

diversification or not. A subsidiary in China is defined as engaging in product 

diversification if it reinvested part of its earnings in the local market in different 

businesses, or it produces more variety of products than the parent company does. 

33..22..33  CCoonnttrrooll  VVaarriiaabblleess  

In investigating the relationships among internationalization, product 

diversification and performance, it is important to control for other variables which 

are likely to have important impact on performance. Prior research has demonstrated 

that industry structure is the most important factor in explaining the cross-sectional 

variability of firm performance (Schmalensee, 1985). Hence, based on two-digit 

Standard Industrial Classification (SIC), all manufacturing firms were classified into 

four major industries (i.e., metals and machinery, information electronics, chemical 

and related products, and other industries) and dummy variables were used to measure 

industry effects. Please see the Appendix for the distribution of firms in each industry. 

Previous studies on international expansion have treated diversification and 

ownership strategies as independent variables. Zhao and Luo (2002) argue instead that 

product diversification and ownership structure are highly interrelated strategic issues 

which have strong performance implications both independently and collectively. 
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Ownership structure is a form of control and governance. It is a legal source and a 

critical issue with strong implications for risk sharing, resources allocation, 

knowledge commitment, and organizational control (Milgrom and Roberts, 1992；

Gomes-Casseres, 1990；Gatignon and Anderson, 1988；Hennart, 1988；Grossman and 

Hart, 1986). These in turn may influence a firm’s performance and the fulfillment of 

its goals (Beamish and Banks, 1987；Makino and Beamish, 1998). This especially fits 

in with the subsidiary level according to the transaction costs theory. Viewed 

primarily as a control mechanism for realizing strategic objectives, the choices of 

ownership structure in a foreign subsidiary naturally affects the subsequent 

achievement of performance (Makino and Beamish, 1998；Teece,1986). Hence, this 

paper classified firms into two categories on the basis of ownership, with 1 indicating 

full ownership of a subsidiary and 0 otherwise. 
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33..33  AAnnaallyyzziinngg  TTeecchhnniiqquueess  

In order to examine the relationship between resources and internationalization, 

and the relationship between resources and product diversification, the study applied 

two kinds of regression analyses. Standardized regressions were conducted to 

estimate the effects of resources on internationalization (Tables 4.2A and 4.3A). Since 

the measures of product diversification are dichotomies, logistic regressions were 

performed to assess the effects of the predictor variables on product diversification 

(Tables 4.2B and 4.3B). Furthermore, multiple regressions were used to examine the 

relationships among resources, internationalization, product diversification, and the 

interaction of internationalization and product diversification on performance (Tables 

4.2C and 4.3C). To clearly display the additional explanatory effect of independent 

variables, this study executed hierarchical regression in each examination. The first 

model shows the effect of control variables on dependent variable, and the second one 

reveals the influence of all independent and control variables on dependent variable. 
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