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Abstract 

In recent years, East Asian economies have been rapidly developing. The reason is that 

firms have been successfully achieving product and process innovation by introducing 

advanced technologies and know-how from MNCs. In order to enhance innovation, 

firms have to own technology, capability and ICT use. In particular, collaborations with 

outside organizations such as MNCs (Multi-national corporations), universities, public 

organizations, local firms are indispensable for firms in developing economies. Authors’ 

previous research clarified external linkages enhance innovation capability and ICT use, 

and innovation capability and ICT use promote product innovation in ASEAN firms. 

These studies analyzed under what conditions firms can promote absorptive capability if 

they had external linkages. Whether or how absorptive capacity affected innovation 

capability and ICT use were not explained there. Based on survey data from four 

ASEAN economies such as Indonesia, the Philippines, Thailand, and Vietnam, from 

2013 to 2014, this study clarifies how absorptive capacity, ICTs, and innovation 

capability such as QC and cross-functional team enhance product innovation by using 
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SEM (Structural equation modeling). As a result, the following causality from external 

linkages (origin) to innovation (final outcome) is demonstrated: (i) absorptive capacity 

is enhanced by external linkages such as local firms, public organizations, and 

universities; (ii) absorptive capacity enhances innovation capability; (iii) innovation 

capability enhances ICT use; and (iv) innovation capability and ICT use promote 

product innovation. These are similar to those of authors’ previous research. Since data 

are different, it is difficult to compare the results, but the robustness of the results is 

demonstrated.  

 

Key words: ICT use; absorptive capacity; external linkages; product innovation; SEM 

(Structural equation modeling) 

 

 

1. Introduction 

In recent years, East Asian economies have been rapidly developing. The reason is that 

firms have been successfully achieving product and process innovation by introducing 

advanced technologies and know-how from local firms, MNCs (Multi-national 

corporations) and public organizations and universities. In order to enhance innovation, 

firms have to own technology, capability and ICT use (Tidd, Bessant, and Pavitt, 2001; 

Idota et al, 2013a, 2013b, 2014a, 2014b). In particular, collaborations with outside 

organizations such as MNCs (Multi-national corporations), universities, public 

organizations, and other local firms are indispensable for firms in developing economies 

(Cohen and Levinthal, 1990; Zahra and George, 2002). Authors’ previous research 

clarified external linkages enhance innovation capability such as organizational learning 

and ICT use, and innovation capability and ICT use promote product innovation in 

ASEAN firms (Idota et al., 2014b). The study analyzed under what condition firms 

could enhance absorptive capacity if they had external linkages. Whether or how 

absorptive capacity affects innovation capability and ICT use are not explained there. 

Based on survey data from four ASEAN economies such as Indonesia, the Philippines, 

Thailand, and Vietnam, from 2013 to 2014, this study clarifies how absorptive capacity, 
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ICTs such as B2B, B2C, EDI (Electronic Data Interchange), SCM, ERP (Enterprise 

Resource Planning), CAD/CAM, groupware, SNS and so on, and organizational 

learning such as QC and cross functional team enhance product innovation. 

     Authors’ previous research showed (i) MNCs promote organizational learning and 

ICT use; (ii) organizational learning promotes ICT use; (iii) organizational learning and 

ICT use enhance product innovation in four ASEAN countries (idota et al., 2014b). 

Since this research use the different data, this result is compared with the previous 

results. 

     The structure of the paper is as follows. Following an introduction, the summary 

of previous studies is presented. The hypotheses and methodology of the analysis are 

presented in Section 3. The survey data is summarized in Section 4. This paper employs 

SEM (Structural equation modeling). SEM and latent variables used in the analysis are 

explained in Section 5. The results of the estimations and discussion are presented in 

Section 6. Brief conclusions are shown in Section 7. 

 

2. Literature view 

Firms in developing economies have their own problems; a weak basis for internal 

capability, particularly due to a lack of technology, human resources, and knowledge 

infrastructure. The strategy of firms or governments in developing economies is 

different from those in the developed economies. Among literature on the innovation 

process or internal capability related to developing economies, Ernest (2002) 

emphasizes blending diverse international and domestic sources of knowledge and 

making use of international linkages. Kesidoua and Szirmai (2008) also specifies two 

types of knowledge spillover in the Uruguay software industry; local and international, 

and they came to the conclusion that the latter is more important than the former. 

Pietrobelli and Rabellotti (2011) shows international knowledge spillover via the global 
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value chain, which enhances innovation in developing economies. Srholec (2011) takes 

social factors such as human capital or skill formation in the innovation process into 

consideration. Chen and Puttitanun (2005) examines the relationship between 

innovation and intellectual property rights. 

     This paper attempts to identify the factors behind innovation in individual firms 

of developing economies. The most important factor is referred to as the innovation 

capability, which is defined as the ability to continuously transform knowledge and 

ideas into new products, processes, and systems for the benefit of the firm and its 

stakeholders (Lawson and Samson, 2001). This paper terms it as internal innovation 

capability, or internal capability, for short, which is defined as an integrated ability of a 

firm to create innovation consisting of all resources, core competence, or 

competitiveness. In more detail, internal capability includes the technological level such 

as the number of patents, production facilities, and R&D facilities, human resources 

such as the number of engineers with higher degrees or skills, the level of craftsmanship, 

work ethics, and the organizational nature, such as the communication between workers 

and top management, the speed of decision-making, and leadership by the top 

management. In what follows, this study also groups these factors into several 

categories. Especially, this paper focused on parts of internal capability such as 

“absorptive capability” by Cohen and Levinthal (1990), and Zahra and George (2002) 

and ICT use. Cohen and Levinthal (1990) define it as an ability to recognize the value 

of new information, assimilate it, and apply it to commercial ends. They mentioned it 

may be created as a byproduct of a firm’s R&D investment. On the other hand, Zahra 

and George (2002) define it as a set of organizational routines and processes, by which 

firms acquire, assimilate, transform, and exploit knowledge to produce a dynamic 

organizational capability. They showed four dimensions of absorptive capacity: (i) 

acquisition, (ii) assimilation, (iii) transformation, and (iv) exploitation. Acquisition 
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refers to a firm’s capability to identify and acquire externally generated knowledge that 

is critical to its operations. Assimilation refers to the firm’s routines and processes that 

allow it to analyze, process, interpret, and understand the information obtained from 

external sources. Transformation denotes a firm’s capability to develop and refine the 

routines that facilitate combining existing knowledge and the newly acquired and 

assimilated knowledge. Exploitation as an organizational capability is based on the 

routines that allow firms to refine, extend, and leverage existing competencies or create 

new ones by incorporating acquired and transformed knowledge into its operations. 

Thus the absorptive capability determines the competitive advantage of a firm (Barney, 

1991). 

There are two strategies for obtaining information and knowledge; one is through 

transactions with other firms, from suppliers and customers, while another is 

collaboration with research institutions (Kagami, Giovannetti, and Tsuji, 2007). And 

Information and knowledge are transferred from outside the firms and shared in the 

firms by using ICT. 

ICT also are indispensable for Innovation. ICT contribute to firms in the following 

processes: (i) improving the efficiency of management and communication inside the 

firm; (ii) enabling networking and collaboration among business entities and 

organizations by reducing the time required for communication and overcoming 

geographical constrains; and (iii) creating new markets for business, such as 

e-commerce. As a result, ICT has become one of the essential bases for promoting 

innovation activities (Dodgson et al., 2006; Lee & Xia, 2006; Idota et al., 2010, 2011, 

2012a, 2012b, 2013a, 2013b, 2014a, 2014b, 2015). 

It is reported that even the simple use of social media such as SNSs (Social 

Networking Services), twitters, and logs among employees promotes innovation (Idota 

et al., 2015). In addition to ICT use inside the firm, ICT is also used for supporting 
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collaboration with entities outside the firm. In particular, cooperation with other firms, 

universities, and local research institutions has been an important factor for innovation 

(Chesbrough, 2003, 2006a, 2006b). In the open innovation process, a strategy for 

sharing information and resources with other firms, from suppliers to customers, for 

example, is required. The use of ICT is therefore indispensable for the promotion of 

open innovation, since ICT can connect firms and expedite the sharing of information 

related to innovation (Tsuji and Miyahara, 2010, 2011; Idota et al., 2010, 2012a, 2013b). 

Based on the above discussions, ICT has the following two functions: (1) ICT 

promotes the efficiency of firms by sharing information among employees and 

employers, and activates communication, which leads to the enhancement of knowledge 

management activities for innovation inside the firm; and (2) ICT enables firms to share, 

exchange, and communicate with agents outside the firm, which connects it more 

tightly with other firms or universities, consultants, or research institutes. Thus firms 

can absorb technology, know-how, and information from outside. This study refers to 

the former as “ICT use inside the firm” and to the latter as “ICT use outside the firm.” 

Taking two ICT uses into consideration, ICT influences the promotion of innovation 

through the following two channels: (i) enhancing internal innovation capability; and 

(ii) supporting internal capabilities leading to innovation. In this study, examples of the 

former consist of ERP (Enterprise Resource Planning) packages, groupware, 

CAD/CAM and Intra-SNSs. The latter consist of B2B E-commerce, B2C E-commerce, 

EDI (Electronic Data Interchange), SCM (Supply Chain Management) and public 

SNSs.  

Based on the above literature, this paper examines how internal capability such as 

absorptive capacity, organizational learning, and ICT use enhance product innovation. 

This paper attempts to identify internal capability, which includes absorptive capacity, 

organizational learning such as quality control, and cross functional team, and ICT use. 
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In addition to these, this paper emphasizes external linkages, which promote internal 

capability, that is, the transaction and knowledge channels (Tsuji and Miyahara, 2010, 

2011). The former transfers information from agents via transactions or supply chains 

(Pietrobelli and Rabellotti, 2011). The latter includes MNCs, universities, regional 

research institutions, and business organizations, which can transfer technology and 

other information to local firms. The domestic effort by individual firms and external 

factors, when assimilated, enhances internal capability so that the companies can create 

their own new products, services, technologies, and ideas.  

 

3. Hypotheses and Methodology: SEM (Structural equation model) 

3.1 Hypotheses 

This paper focuses on the firms in four ASEAN economies, such as Vietnam, Indonesia, 

the Philippines, and Thailand. These countries have been making use them for their 

export and growth strategies. In authors’ previous papers, the innovation process in 

these economies has been analyzed (Idota et al, 2013b, 2014a, 2014b). In other words, 

the same factors are analyzed that were identified as important in our previous studies 

that also enhance product innovation. These are summarized as absorptive capacity, 

organization culture or managerial organization including QC, cross-functional teams, 

and human resources. The following eight hypotheses were postulated to be examined 

in this study:  

(H1) External linkages enhance absorptive capacity 

(H2) External linkages improve organizational learning  

(H3) External linkages improve ICT use  

(H4) Absorptive capacity improves Organizational learning  

(H5) Absorptive capacity improves ICT use 

(H6) Organizational learning enhances ICT use 
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(H7) Organizational learning, ICT use enhance innovation 

(H8) External linkages promote innovation 

The relationships among the above variables are summarized in Figure 1. 

 

3.2 Methodology  

This study employs SEM (Structural equation modeling) or CSA (Covariance structural 

analysis), which enables a study of the relationship among various variables that are 

related to each other. SEM is said to be a mixture of factor analysis and regression 

analysis; the former constructs latent variables from observed variables by using factor 

analysis, while the latter examines the causal relationship between latent variables by 

regression analysis. Thus, SEM analysis can be used even for cases in which the 

variables are endogenous and the usual Least Squares cannot be applied. The idea of 

SEM was proposed as CSA by Bock (1960) initially and developed by Bock and 

Bargmann (1966) in order to solve issues related to multivariate analysis. Later Bagozzi 

(1980) and Bollenn (1989) termed this as SEM.  

 

 
 

Source: Authors 

Figure 1: Causal relationships 
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The merits of SEM are summarized as follows: regression analysis, which enables 

the causal relationship between variables, can handle only the observed variables, that is, 

endogenous variables, which are referred to as “latent variables” in SEM. Factor 

analysis can construct latent variables, which are common nature behind observed 

variables, but it cannot analyze their causal relationship. SEM can solve the issues 

related to factor and regression analysis and integrate these two methods. In other words, 

SEM introduces latent variables which are not observable, and by fixing the causal 

relationship between latent and observed variables, statistically examines the social as 

well as natural phenomena.  

 

4. Summary of Data and Innovation 

4.1 Surveys conducted 

This study is based on mail surveys and phone interviews conducted with firms in four 

ASEAN economies, such as Vietnam, Indonesia, the Philippines, and Thailand from 

2013 to 2014, which amount to 154 in the Hanoi area (13.0%) and 176 in the Ho Chi 

Minh City area (14.8%), Vietnam, 211 in the Batangas and other areas in the Philippines 

(17.8%), 172 in the Jabodetbek area, Indonesia (14.5%), and 470 in Greater Bangkok, 

Thailand (39.6%). The surveys were conducted from November 2013 to January 2014. 

The total number of valid responses from these areas was 1,186. 

 

 

4.2 Characteristics of the respondent firms  

(1) Industries 

Regarding the category of industries questioned and the distribution of firms responded, 

for Vietnam, industries consist of “metal products” (12.1%), “plastic and rubber 

products” (9.7%), and “food, beverages and tobacco” (9.7%), while in Indonesia, “food, 

beverages and tobacco” (17.4%) is the largest, followed by “plastic and rubber products” 

(13.4%). The Philippines has “food, beverages and tobacco” (13.3%), “plastic and 
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rubber products” (12.2%), “apparel and leather” (10.2%), and “other electronics & 

components” (10.2%), and Thailand has “other business activities” (16.4%), 

“automobiles and auto parts” (13.6%), and “other electronics & components” (10.0%). 

 

(2) Year of establishment 

53.7% of Vietnamese, 22.7% of Indonesian, 26.5% of Filipino, and 22.7% of Thai firms 

replied that they started operating between 2001 and 2010. Those that started between 

1991 and 2000 included 45.9% Filipino, 32.0% Thai, 29.5% Vietnamese, and 37.8% 

Indonesian firms. Concerning Thai firms, 17.5% replied that their establishment dated 

from between 1981 and 1990 and that they had more years of operation compared to 

firms in other countries that were established less than 20 years ago. These results 

depend on when economic growth started in each economy. 

 

(3) Ownership 

Most firms are 100% locally owned in all the countries: Vietnam (78.9%), Indonesia 

(68.6%), the Philippines (38.8%), and Thailand (84.0%). The second biggest category is 

100% foreign-owned (MNC): Vietnam (16.1%), Indonesia (18.0%), the Philippines 

(35.7%) and Thailand (11.4%). 

 

(4) Firm size  

The size distribution of firms in terms of total assets and that 22.4% of responding firms 

have assets from USD1million to USD4.9 million. However, the largest category in the 

Philippines is from USD10 million and above (23.5%) and for Thailand, it is either from 

USD1 million to USD4.9 million (18.0%) or from USD10 million and above (21.8%). 

On the other hand, the size distribution of firms in terms of full-time employees and that 

almost half of the firms have 20 to 199 employees. In Thailand, about 50% of firms 

have less than 100 employees. While in Vietnam and Thailand, the ratio of from 2000 
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and above is higher than other countries. 

 

4.4 Data related to internal capability 

(1) QC 

Regarding questions about QC and procurement management, “Adopted 3S or 5S (Seiri, 

Seiton, Seisou, Seiketsu, Shitsuke),” “operate a QC circle” are larger items in all the 

economies. “Operate a QC circle” is large in Indonesia (86.3%) and the Philippines 

(79.3%). Also employee suggestion programs are large, Indonesia (88.5), the 

Philippines (84.6%) 

 

(2) Cross-functional teams 

The cross-functional teams as managerial function stimulate innovation. A 

“manufacturing department” is found in Vietnam (40.6%), Thailand (12.6%), and 

Indonesia (38.5%). A “sales & marketing department” exists in Indonesia (49.6%), the 

Philippines (50.0%), and Thailand (22.5%). A “development department” is found in 

Vietnam (48.1%) and Indonesia (29.5%). A “research department” is found in Vietnam 

(44.8%), while a “quality control department” is in Vietnam (31.1%), Indonesia (50.4%), 

and Thailand (11.3%). 

 

(3) Absorptive Capacity 

(i) Capability to identify and acquire externally generated knowledge 

The Philippines is the highest ratio of agreement among 4 countries (90.8%), 

followed by Indonesia (83.2%), Thailand (74.8%) and Vietnam (61.1%) (Table 1). 

(ii) Capability, or routines and processes, to analyze, process, interpret, and understand 

externally generated knowledge 



 

12 

 

The Philippines is the highest ratio of agreement (90.9%), followed by Indonesia 

(77.4%), Thailand (73.0%) and Vietnam (42.7%)(Table 1). 

(iii) Capability to develop and refine the routines that facilitate combining its existing 

internally-available knowledge and the externally generated knowledge 

The Philippines is the highest ratio of agreement (89.8%), followed by Indonesia 

(80.9%), Thailand (76.6%) and Vietnam (37.9%)(Table 1). 

(iv) Capability to incorporate the externally generated knowledge into your operation, 

new products, processes or new organizational forms. 

The Philippines is the highest ratio of agreement (91.9%), followed by Indonesia 

(80.8%), Thailand (77.1%) and Vietnam (38.6%)(Table 1). 

Table 1. Absorptive Capacity 

  

Vietnam Indonesia Philippines Thailand Total 

    Freq. % Freq. % Freq. % Freq. % Freq. % 

Capability to identify and 
acquire externally 

generated knowledge that 

is crucial to your 
operation 

Strong agree 13 4.4 34 19.8 30 30.6 33 14.9 110 13.9 

Agree 169 56.7 109 63.4 59 60.2 133 59.9 470 59.5 

Undecided 85 28.5 23 13.4 4 4.1 45 20.3 157 19.9 
Disagree 23 7.7 6 3.5 2 2.0 4 1.8 35 4.4 

Strongly Disagree 8 2.7 0 0.0 3 3.1 7 3.2 18 2.3 

Total 298 100.0 172 100.0 98 100.0 222 100.0 790 100.0 

Capability, or routines 

and processes, to analyze, 

process, interpret, and 
understand externally 

generated knowledge 

Strong agree 13 4.4 23 13.4 32 32.7 49 22.1 117 14.8 

Agree 114 38.3 110 64.0 57 58.2 113 50.9 394 49.9 

Undecided 125 41.9 32 18.6 4 4.1 39 17.6 200 25.3 

Disagree 37 12.4 6 3.5 2 2.0 13 5.9 58 7.3 

Strongly Disagree 9 3.0 1 0.6 3 3.1 8 3.6 21 2.7 

Total 298 100.0 172 100.0 98 100.0 222 100.0 790 100.0 

Capability to develop and 

refine the routines that 

facilitate combining its 
existing 

internally-available 

knowledge and the 
externally generated 

knowledge. 

Strong agree 1 0.3 24 14.0 32 32.7 41 18.5 98 12.4 

Agree 112 37.6 115 66.9 56 57.1 129 58.1 412 52.2 

Undecided 142 47.7 28 16.3 4 4.1 39 17.6 213 27.0 
Disagree 35 11.7 4 2.3 3 3.1 7 3.2 49 6.2 

Strongly Disagree 8 2.7 1 0.6 3 3.1 6 2.7 18 2.3 

Total 298 100.0 172 100.0 98 100.0 222 100.0 790 100.0 

Capability to incorporate 

the externally generated 

knowledge into your 
operation, new products, 

processes or new 

organizational forms. 

Strong agree 1 0.3 26 15.1 32 32.7 27 12.2 86 10.9 

Agree 114 38.3 113 65.7 58 59.2 144 64.9 429 54.3 

Undecided 145 48.7 28 16.3 2 2.0 41 18.5 216 27.3 

Disagree 25 8.4 4 2.3 3 3.1 5 2.3 37 4.7 

Strongly Disagree 13 4.4 1 0.6 3 3.1 5 2.3 22 2.8 

Total 298 100.0 172 100.0 98 100.0 222 100.0 790 100.0 

Source: Authors. 
           

 

(4) ICT use  

Table 2 shows that “B2B e-commerce” and “B2C e-commerce” are used widely in all 

the countries. In Vietnam (66.1%) and Indonesia (33.7%), “B2B e-commerce” shows a 
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high usage. In the Philippines, “CAD/CAM” (40.8%) is the most used. 

 

Table 2. ICT use 

 
Vietnam Indonesia Philippines Thailand Total 

Freq. % Freq. % Freq. % Freq. % Freq. % 

B2B e-commerce 197 66.1 58 33.7 17 17.3 70 31.5 342 43.3 

B2C e-commerce 145 48.7 62 36.0 9 9.2 87 39.2 303 38.4 

Electronic Data 

Interchange (EDI) 
64 21.5 51 29.7 32 32.7 28 12.6 175 22.2 

Supply Chain 

Management (SCM) 
53 17.8 38 22.1 13 13.3 72 32.4 176 22.3 

Enterprise Resources 

Planning (ERP) 
34 11.4 35 20.3 23 23.5 43 19.4 135 17.1 

Customer Relationship 

Management (CRM) 
59 19.8 55 32.0 11 11.2 15 6.8 140 17.7 

CAD/CAM 71 23.8 44 25.6 40 40.8 45 20.3 200 25.3 

Groupware 23 7.7 19 11.0 6 6.1 26 11.7 74 9.4 

Intra-Social Networking 

Services (SNS) 
16 5.4 21 12.2 23 23.5 39 17.6 99 12.5 

Public SNS 51 17.1 7 4.1 10 10.2 11 5.0 79 10.0 

Note: *multiple answers. 

          Source: Authors. 

          
 

4.5 External linkages 

In the pooled data of the four economies, “final consumer” (55.2%), “local customer 

(100% local capital)” (41.6%), “competitor” (35.9%) and “buyer or trading company” 

(35.4%) are ranked in order of importance. For Vietnam, the order is “local customer 

(100% local capital)” (37.6%), “MNC/JV customer located in country” (36.6%) and 

“final customer” (36.9%). Indonesia has“final consumer” (61.6%), “local customer 

(100% local capital)” (43.6%) and “local supplier (100% local capital)” (37.8%) as very 

important sources. The order for the Philippines is “final consumer” (74.5%), 

“competitor” (41.8%), “local supplier (100% local capital)” (40.8%), and “buyer or 

trading company” (46.4%). In Thailand, the order is “final consumer” (66.2%), 

“competitor” (43.9%), and “local customer (100% local capital)” (42.8%). 

 

4.6 Product innovation 

(1) General efforts 

In this section, the situation of innovation in each economy is presented and used as the 
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explained variables in the analysis in this study. Let us begin with product innovation. 

Table 2 asks about general trials for creating new products and shows the number of 

trials conducted concerning product innovation over the last two years (2011-12). the 

Philippines (100.0%) conducted the largest number, followed by Vietnam (91.6%) 

Thailand (52.7%), Indonesia (57.0%). 

 

(2) Redesigning packaging and appearance 

This category of innovation contains the lowest novelty level such as changing 

packaging and appearance. Table 2 shows that 49.5% of firms achieved this type of 

innovation in all industries. Vietnam is ranked top (70.1%), followed by the Philippines 

(61.2%), Indonesia (34.3%) and Thailand (28.4%). 

 

(3) Improvement type of innovation   

This innovation is categorized for new products, or significantly improving existing 

products, and Table 2 shows that more than half of the firms in all industries attempted 

and 39.4% of them achieved innovation. The Philippines (63.3%) shows the best 

achievement performance, followed by Vietnam (39.3%), Indonesia (39.0%) and 

Thailand (29.3%). 

 

(4) New products based on existing technology 

The development of new products based on the firms’ existing technology has been 

attempted by slightly less than half the firms in all industries and in all these economies, 

and the average success rate is 27.3%. Among these economies, the Philippines 

achieved the best (49.0%) and second is Thailand (28.4%). Indonesia (14.4%) and 

Vietnam (24.8%) follow. 
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(5) New products based on new technology 

This innovation has the highest category using new technology. Table 3 shows that in 

all industries and all economies, about 40% of firms attempted this type of innovation 

but that only 19.5% of them achieved innovation. The Philippines is ranked best in the 

success rate (36.7%), followed by Thailand (24.8%) and Indonesia (22.7%). Vietnam is 

the lowest (8.1%).  

    The distribution of the above four categories of product innovation is shown in 

Figure 2 for all industries. From this figure, the number of innovations is decreasing 

generally from Type I to Type IV.  

 

Table 3. Product innovation 

 

Vietnam Indonesia Philippines Thailand Total 

Freq % Freq % Freq % Freq % Freq % 

Tried to introduce 

a new product in 

last 2 years  

Yes 273 91.6 98 57.0 97 100.0 117 52.7 585 74.1 

No 25 8.4 74 43.0 0 0.0 105 47.3 204 25.9 

Total 298 100.0 172 100.0 97 100.0 222 100.0 789 100.0 

Redesigning 

packaging or 

significantly 

changing 

appearance 

design 

Achieved 209 70.1 59 34.3 60 61.2 63 28.4 391 49.5 

Tried 56 18.8 16 9.3 28 28.6 40 18.0 140 17.7 

Not tried yet 33 11.1 97 56.4 10 10.2 119 53.6 259 32.8 

Total 298 100.0 172 100.0 98 100.0 222 100.0 790 100.0 

Introduced a new 

product, 

significantly 

improving 

existing products 

Achieved 117 39.3 67 39.0 62 63.3 65 29.3 311 39.4 

Tried 105 35.2 18 10.5 32 32.7 41 18.5 196 24.8 

Not tried yet 76 25.5 87 50.6 4 4.1 116 52.3 283 35.8 

Total 298 100.0 172 100.0 98 100.0 222 100.0 790 100.0 

Development of a 

totally new 

product based on 

the “existing” 

technologies 

Achieved 59 19.8 46 26.7 48 49.0 63 28.4 216 27.3 

Tried 100 33.6 27 15.7 33 33.7 45 20.3 205 25.9 

Not tried yet 139 46.6 99 57.6 17 17.3 114 51.4 369 46.7 

Total 298 100.0 172 100.0 98 100.0 222 100.0 790 100.0 

New product 

based on new 

technologies 

Achieved 24 8.1 39 22.7 36 36.7 55 24.8 154 19.5 

Tried 83 27.9 27 15.7 35 35.7 43 19.4 188 23.8 

Not tried yet 191 64.1 106 61.6 27 27.6 124 55.9 448 56.7 

Total 298 100.0 172 100.0 98 100.0 222 100.0 790 100.0 

Source: Authors. 

          
 



 

16 

 

 
Type I Redesigning packaging or significantly changing appearance design  

Type II Significantly improving existing products  
  Type III New product based on the existing technologies 
  Type IV New product based on new technologies  
  Source: Authors 

Figure 2: Product innovation 

 

 

5．SEM and latent variables  

5.1 Internal capability 

Internal capability, which plays an essential role for creating innovation, was assumed to 

consist of the following factors: (1) Absorptive capacity, (2) Organization learning, and 

(3) ICT use. In what follows, let us explain how these are constructed one by one. 

 

(1) Absorptive capacity 

Zahra and George (2002) indicates absorptive capacity has four dimensions such as 

acquisition, assimilation, transformation and exploitation. Therefore, this variable is 

based on the following questions, which aimed to ask about the absorptive capacity: 

H: Q35 Self-assessment of Your Establishment’s Capability 

Q35.1. Your establishment has capability to identify and acquire externally generated knowledge that is 

crucial to your operation. 

Q35.2. Your establishment has capability, or routines and processes, to analyze process, interpret, and 

understand externally generated knowledge obtained from external sources. 
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Q35.3. Your establishment has capability to develop and refine the routines that facilitate combining its 

existing internally-available knowledge and the externally generated knowledge. 

Q35.4. Your establishment has capability to incorporate the externally generated knowledge into your 

operation, new products, processes or new organizational forms. 

Firms were asked to reply according to the Likert Four scale such as “0. Not 

practicing,” “1. Not important,” “2. Not very important,” “3. Somewhat important,” and 

“4. Very important.” Cronbach’s α of these variables (0.912) is high. Therefore, 

absorptive capacity consists of the four observed variables.  

 

(2) Organization learning  

This latent variable is constructed by questions related to QC and cross-functional teams. 

These two questions indicate whether and how much knowledge management or 

learning process has been established in the firm. The former is based on Q22 and the 

latter on Q21. The score of the two variables is determined by the number of Yes 

answers to each question.     

Q22. Quality Control (QC) and delivery management 

Q22.2. Does your establishment operate a QC circle? 

Q22.3. Does your establishment have a system/practice to disseminate successful experiences 

of a QC circle group across your establishment? 

Q22.4. Does your establishment have a system/practice to learn from successful experiences of 

a QC circle group of your customers/suppliers? 

Q22.5. Does your establishment have a system/practice to share successful experiences of a 

QC circle group of your establishment with your customers/suppliers? 

Q21. Cross-functional teams for introduction of new products: Which departments / who are 

involved in the cross-functional teams that your establishment organizes to introduce a 

new product?  

Market Research 

Research 

Development 

Sales & Marketing 

Again QC and Cross-functional teams have five points from 0 to 4. Organization 
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learning thus consists of these two observed variables.  

(3) ICT use  

This latent variable consists of internal use of ICT and external use of ICT, and the 

former relates to ICT use inside the firm, while the latter relates to collaboration with 

agents outside the firm. The related questions are in Q23 as shown below.   

F. Information technology and management 

Q23. Has your established introduced the following IT systems? 

Internal ICT use 

Enterprise Resources Planning (ERP) 

Groupware 

Computer Aided Design (CAD)/ Computer Aided Manufacturing (CAM) 

Intra-Social Networking Services (SNS) 

 

External ICT use 

Business-to-Business Electronic commerce (B2B E-commerce) 

Business to Consumer (B2C) E-commerce 

Supply Chain Management (SCM) 

Public SNS 

The variables of internal and external use of ICT have five points from 0 to 4. ICT 

use is thus based on these two variables.  

 

5.2 External linkages 

The questions related to external linkages are shown in Q23 consisting of the following 

organizations:  

D: External Sources of new technology and information for upgrading and innovation 

Q23. Which external source is the most important for upgrading/innovation?  

Q23.1. Final consumer 

Q23.2. Competitor 

Q23.3. Buyer or trading company 

Q23.4. Consultant 

Q23.5. Local customer (100% local capital) 

Q23.6. Local supplier 

Q23.7. MNC (100% non-local capital)/Joint Venture (JV) customer located in your 
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country 

Q23.8. MNC/JV supplier located in your country 

Q23.9. MNC/JV customer located in a foreign country 

Q23.10. MNC/JV supplier located in a foreign country 

Q23.11. Public organizations (government, public agency, public financial institution) 

Q23.12. Local business organizations 

Q23.13. University or Public Research Institute 

Firms were asked to reply according to the Likert Four scale such as “0. Not 

practicing,” “1. Not important,” “2. Not very important,” “3. Somewhat important,” and 

“4. Very important.” The maximum likelihood and Promax rotation were employed to 

identify the factors. The result of the factor analysis is shown in Table 4. The following 

three factors were identified and they are called (1) Local firms; (2) MNCs; and (3) 

Public organizations & universities.  

 

Table 4. Result of Factor analysis 

 

Common Factor 

Local company MNC 

Public organization & 

University 

Q23.5. Local customer (100% local capital) .711 -.025 .090 

Q23.6. Local supplier  .621 .058 .063 

Q23.7. MNC (100% non-local capital)/Joint 

Venture (JV) customer located in your 

country  

.161 .915 -.143 

Q23.8. MNC/JV supplier located in your 

country 

.167 .917 -.104 

Q23.9. MNC/JV customer located in a 

foreign country 

-.249 .773 .192 

Q23.10.MNC/JV supplier located in a 

foreign country 

-.102 .760 .151 

Q23.11. Public organization (government, 

public agency, public financial institution)  

.020 .076 .705 

Q23.12. Local business organization .182 -.118 .733 

Q23.13. University or Public Research 

Institute 

-.013 .084 .672 

Sums of squares of loadings 1.444 3.331 2.472 

Factor Correlation Matrix 

1 .175 1.000 .454 

2 .348 .454 1.000 

3 1.000 .175 .348 

Cronbach’s α 0.703 0.909 0.780  

Source: Authors 
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6. Results of the estimations 

6.1 Path diagram  

Since the factor analysis discussed in the previous section shows the correlation among 

the latent variables, in the following detailed path diagram, the arrows move in both 

directions (Figure 3) and a simplified diagram is shown in Figure 4.   

 

 
 

Source: Authors 

Figure 3: Detailed path diagram 
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Source: Authors 

Figure 4: Simplified path diagram 

 

 

6.2 Fitness of the model 

Table 5 indicates the fitness of the two SEM models for product and process innovation. 

GFI (Goodness of Fit Index) and AGFI (Adjusted Goodness of Fit Index) take the 

values between 0 and 1, which indicate the criteria of the explanatory power of the 

model. If GFI>=AGFI and both indices are 0.9 or more, the model can be judged as a 

good fit. The CFI (Comparative Fit Index) evaluates the model in terms of 

goodness-of-fit, which indicates how much the model has improved in comparison with 

the independent model estimated under the assumption that there is no correlation 

among the observed variables. It takes the values from 0 to 1, and the model is judged 

as being a good fit if the CFI is 0.9 or more. Moreover, the RMSEA (Root Mean Square 

Error of Approximation) is an index that expresses the divergence between the 

estimated and actual distribution of the model expressed in terms of the amount of 

degree of freedom. The model can be judged as a good fit if it is 0.1 or less. The values 
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of these indices for product innovation show values such as GFI (0.943>=0.9), AGFI 

(0.916>=0.9), CFI (0.961>=0.9), RMSEA (0.051<=0.1). Thus these tests do show that 

the goodness-of-fit of the models is high. 

 

Table 5. Fitness of model (Product innovation) 

χ2 value 
Degree of 

freedom 
p value GFI AGFI CFI RMSEA AIC 

481.059 158 0 0.943 0.916 0.961 0.051 672.059 

Source: Authors 

 

 

Table 6. Result of SEM: product innovation 

From To 
Standardizing 

Coefficient 
SE 

Test 

statistic 
p value 

Local firms Absorptive capacity 0.093 0.053 1.769 0.077* 

MNCs Absorptive capacity -0.134 0.031 -2.833 0.005*** 

Public organizations & 

Universities 
Absorptive capacity 0.292 0.043 5.324 0.000*** 

Local firms Organizational learning 0.2 0.099 2.577 0.01** 

MNCs Organizational learning 0.108 0.055 1.579 0.114 

Public organizations & 

Universities 
Organizational learning 0.087 0.079 1.09 0.276 

Local firms ICT Use -0.344 0.075 -3.909 0.000*** 

MNCs ICT Use 0.161 0.039 2.209 0.027** 

Public organizations & 

Universities 
ICT Use 0.083 0.055 0.991 0.322 

Absorptive capacity Organizational learning 0.414 0.076 6.804 0.000*** 

Absorptive capacity ICT Use -0.014 0.073 -0.161 0.872 

Organizational learning ICT Use 0.674 0.106 4.246 0.000*** 

Organizational learning Product innovation 0.314 0.045 3.765 0.000*** 

ICT Use Product innovation 0.28 0.071 3.205 0.001*** 

Local firms 
Local customer (100% local 

capital) 
0.68       

Local firms Local supplier  0.769 0.109 9.989 0.000*** 

MNCs 

MNC (100% non-local 

capital)/Joint Venture (JV) 

customer located in your 

country  

0.805       

MNCs 
MNC/JV supplier located in 

your country 
0.897 0.034 30.942 0.000*** 

MNCs 
MNC/JV customer located in a 

foreign country 
0.705 0.067 13.26 0.000*** 

MNCs 
MNC/JV supplier located in a 

foreign country 
0.766 0.069 13.349 0.000*** 
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Public organizations & 

Universities 

Public organization 

(government, public agency, 

public financial institution)  

0.773       

Public organizations & 

Universities 
Local business organization 0.736 0.049 18.356 0.000*** 

Public organizations & 

Universities 

University or Public Research 

Institute 
0.757 0.055 18.712 0.000*** 

Absorptive capacity Acquisition 0.766 0.033 26.038 0.000*** 

Absorptive capacity Assimilation 0.826 0.035 29.618 0.000*** 

Absorptive capacity Transformation 0.939 0.031 35.525 0.000*** 

Absorptive capacity Exploitation 0.865       

Organizational learning Quality Control 0.551       

Organizational learning Cross-Functional Team 0.35 0.07 6.532 0.000*** 

ICT Use Internal ICT Use 0.666       

ICT Use External ICT Use 0.405 0.112 6.425 0.000*** 

Product innovation 

Redesigning packaging or 

significantly changing 

appearance design of existing 

products 

0.559       

Product innovation 
Significantly improving 

existing products 
0.753 0.066 20.224 0.000*** 

Product innovation 
New product based on the 

“existing” technologies 
0.917 0.098 16.018 0.000*** 

Product innovation 
New product based on “new” 

technologies 
0.78 0.081 15.586 0.000*** 

Note 1: ***, ** and * indicate levels of significance of 1%, 5%, and 10%, respectively. 
Note 2: P value of “from Local firms to Local customer (100% local capital),” “from MNCs to MNC (100% 

non-local capital)/Joint Venture (JV) customer located in your country,” “from Public organizations & 

Universities to Public organization (government, public agency, public financial institution),” “from absorptive 

capacity to exploitation,” “from organizational learning to quality control,” “form ICT use to internal ICT use,” 

and “from product innovation to redesigning packaging or significantly changing appearance design of existing 

products cannot be calculated, since these pass coefficients are fixed to 1.  

Source: authors 

 

 

Table 7. Result of SEM: correlation analysis 

    correlation coefficient p value 

Local company MNC 0.321 0.000*** 

Public organization & University MNC 0.487 0.000*** 

Local company Public organization & University 0.478 0.000*** 

Source: Authors 

 

 

6.3 Result of product innovation 

We conducted SEM regarding product innovation. The result is summarized in Tables 

6-7, and the following results were obtained:  

(i) Local firms promote absorptive capacity and organizational learning  



 

24 

 

(ii) MNCs promote ICT use  

(iii) Public organizations and universities promote absorptive capacity  

(iv) Absorptive capacity enhance organizational learning  

(v) Organization learning enhances ICT use  

(vi) Organization learning and ICT use enhance product innovation  

(vii) Local firms do not promote ICT use  

(viii) MNCs do not promote absorptive capacity 

The path diagram is shown in Figures 5. 

From these results, the following are clarified: (H1) “External linkages enhance 

absorptive capacity” is partly supported. Absorptive capacity is promoted by local firms 

and public organizations and universities, while it is not promoted by MNCs. (H2) 

“External linkages improve organizational learning” is partly supported. Local firms 

promote organizational learning. (H3) “External linkages improve ICT use” is partly 

supported. MNCs promote ICT use, while local firms do not promote it. (H4) 

“Absorptive capacity improves Organizational learning” is supported. (H5) “Absorptive 

capacity improves ICT use” is denied. (H6) “Organizational learning enhances ICT use” 

is supported. And (H7) “Organizational learning and ICT use enhance innovation” is 

completely supported. Consequently, (H8) “External linkages (origin) promote 

innovation (final outcome)” is demonstrated. 
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Source: Authors 

Figure 5. Result of SEM: Product innovation 

 

6.5 Discussions on the results of the pass analysis 

Product innovation can be explained by all latent variables except the path from “MNCs” 

to “organizational learning,” from “public organizations and universities” to 

“organizational learning,” and from “public organizations and universities” to “ICT use”. 

Most significant levels are smaller than 5%. The hypotheses postulated in this study 

have been demonstrated except (H5) “Absorptive capacity improves ICT use.” 

Next, since this research use the different data, this result is compared with authors’ 

previous result. Figure 6 shows authors’ precious model. It is clarified the followings: 

(i) MNCs promote organizational learning and ICT use; (ii) organizational learning 

promotes ICT use; (iii) organizational learning and ICT use enhance product innovation 

in four ASEAN countries (idota et al., 2014b). Figure 7 shows the same significant path 

between this and the previous paper.  They are same results except “MNCs promote 

organizational learning.”  Therefore, it can be said that the following results are 

robustness: (i) MNCs promote ICT use; (ii) organizational learning promotes ICT use; 
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(iii) organizational learning and ICT use enhance product innovation in four ASEAN 

countries. 

 

 

Figure 6. Result of SEM: Product innovation  

Source: Idota et al. (2014b), p.15 

 

 
Source: Authors 

Figure 7. Significant paths of same result of two models  
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7. Conclusions  

This study examines innovation activity in four economies in ASEAN based on 

mail/phone surveys. In order to examine their potential, basic research on their internal 

innovation capability, external linkages to promote innovation, or how they are 

integrated into the global supply chain which is used by ICT, constructed by MNCs, for 

example, is required. For this purposes, a rigorous statistical method such as SEM 

should be employed to obtain the correct results. We postulate the theory that external 

linkages promote internal capability and then finally enhance innovation. The results 

obtained indicate that MNCs affect ICT use, local firms affect absorptive capacity and 

organization learning, and public organizations and universities affect absorptive 

capacity, absorptive capacity enhances organizational learning, organizational learning 

enhances ICT use, and then organizational learning and ICT use that construct internal 

capability can also promote product innovation. 

     The limitations in this study are the same as the limitations of SEM, that is, SEM 

is a good tool to examine a hypothesis, but it is not necessarily good at finding the 

reasons for issues or establishing a policy to solve them. Thus we need to combine 

various research methods by further analysis. 

 

 

 

Acknowledgement 

The first author received the financial support from the Japan Society for the Promotion 

of Science (c-24530435), which is gratefully acknowledged.  

 

 

 

References 

Bagozzi, Richard P. (1980) Causal Models in Marketing. Hoboken, New Jersey: Wiley. 

Barney, Jay (1991) “Firm resources and sustained competitive advantage.” Journal of 

Management, Vol. 17, pp. 99-120. 

Bock, R. Darrell (1960) “Components of Variance Analysis as a Structural and 

http://en.wikipedia.org/wiki/Hoboken,_New_Jersey


 

28 

 

Discriminal Analysis for Psychological Tests.” British Journal of Statistical 

Psychology. Vol. 13, No. 2, pp. 151-163. 

Bock, R. Darrell and Rolf E. Bargmann (1966) “Analysis of Covariance Structures.” 

Psychometrika, Vol. 31, No. 4, pp. 507–533. 

Bollenn, Kenneth A. (1989) Structural Equations with latent Variables. Hoboken, New 

Jersey: John Wiley & Sons. 

Chen, Youbmin and Thitima Puttitanun (2005) "Intellectual property rights and 

innovation in developing countries." Journal of Development Economics, Vol. 78, pp. 

474- 493. 

Chesbrough, Henry W. (2003) Open innovation: the new imperative for creating and 

profiting from technology. Boston, MA: Harvard Business School Press. 

Chesbrough, Henry W. (2006a) “Open innovation: a new paradigm for understanding 

industrial innovation.” In Open innovation researching a new paradigm, Henry. W. 

Chesbrough, Wim Vanhaverbeke and Joel West ed. Oxford, UK: Oxford University 

Press. 

Chesbrough, Henry W. (2006b) Open business model: how to thrive in the new 

innovation landscape. Boston, MA: Harvard Business School Press.. 

Cohen, Wesley M. and Daniel A. Levinthal (1990) “Absorptive capacity: A new 

perspective on learning and innovation.” Administrative Science Quarterly, Vol. 35, 

No. 1, pp. 128-152. 

Dodgson, M., Gann, D. and Salter, A. (2006) “The Role of Technology in the Shift 

Towards Open Innovation: the Case of Procter and Gamble,” R&D Management, Vol. 

36, No. 3, pp. 333-346. 

Ernst, Dieter. (2002) "Global production networks and the changing geography of 

innovation systems: Implications for developing countries.” Economics of Innovation 

and New Technology, Vol. 11, No. 6, pp. 497-523. 

Idota, Hiroki, Teruyuki Bunno and Masatsugu Tsuji (2010) “Open Innovation Success 

Factors by ICT Use in Japanese Firms,” Proceedings of 21
th

 European regional ITS 

conference in Copenhagen.  

Idota, Hiroki, Teruyuki Bunno and Masatsugu Tsuji (2011) “Empirical Analysis of 

Internal Social Media and Product Innovation: Focusing on SNS and Social Capital,” 

Proceedings of 22nd European regional ITS conference in Budapest. 

Idota, Hiroki, Teruyuki Bunno and Masatsugu Tsuji (2012a) “Open Innovation Strategy 

of Japanese SMEs: From Viewpoint of ICT Use and Innovative Technology,” 

Proceedings of 23th European regional ITS conference in Vienna. 

Idota, Hiroki, Masaru Ogawa, Teruyuki Bunno, and Masatasugu Tsuji (2012b) “An 

empirical analysis of organizational innovation generated by ICT in Japanese SMEs.” 

In Internet Econometrics, ed. Sergi Allegrezza and Ann Dubrocard, ed. Hampshire, 

UK: Macmillan.  

http://en.wikipedia.org/wiki/Hoboken,_New_Jersey
http://en.wikipedia.org/wiki/Hoboken,_New_Jersey


 

29 

 

Idota, Hiroki, Yuji Akematsu, Yasushi Ueki and Masatsugu Tsuji (2013a) “Empirical 

Analysis on Innovative Capability and ICT Use in Firms of Four ASEAN Economies.” 

Proceedings of 2013 AAA ITS Regional Conference in Perth. 

Idota, Hiroki, Teruyuki Bunno and Masatsugu Tsuji (2013b) “Covariance Structure 

Analysis of Innovation and ICT Use among Japanese innovative SMEs,” Proceedings 

of 24th European Regional ITS Conference in Florence. 

Idota, Hiroki, Teruyuki Bunno and Masatsugu Tsuji (2014a) “An Empirical Analysis of 

Innovation Success Factors Due to ICT Use in Japanese Firms,” in Theodosios 

Tsiakis, Theodoros Kargidis and Panagiotis Katsaros (eds.), Approaches and 

Processes for Managing the Economics of Information Systems, IGI, pp.324-347. 

Idota, Hiroki, Yasushi Ueki, Teruyuki Bunno, Sobee Shinohara and Masatsugu Tsuji 

(2014b) “Role of ICT in the Innovation Process Based on Firm-Level Evidence from 

Four ASEAN Economies: An SEM Approach,” Proceedings of 25th European 

Regional ITS Conference in Brussels. 

Idota, Hiroki, Teruyuki Bunno and Masatsugu Tsuji (2015) “Empirical analysis of the 

relationship between social media use and product innovation: focusing on SNS use 

and social capital,” in Hitoshi Mitomo, Hidenori Fuke and Erik Bohlin (eds.), The 

Smart Revolution Towards the Sustainable Digital Society, Edgard Elgar, pp.79-99. 

Kagami, Mitsuhiro, Emanuel Giovannetti and Masatsugu Tsuji (2007) Industrial 

Agglomeration: Facts and Lessons for Developing Countries. Cheltenham, U.K. 

Edward Elagr. 

Kesidoua, Effie and Adam Szirmai (2008) “Local knowledge spillovers, innovation and 

export performance in developing countries: empirical evidence from the Uruguay 

software cluster.” The European Journal of Development Research, Vol. 20, No. 2, 

pp. 281-298.  

Lee, G. and Xia, W. (2006) “Organizational Size and IT Innovation Adoption: A 

Meta-analysis, Information & Management, Vol. 43, pp. 979-985. 

Lawson, Benn and Danny Samson (2001) "Developing innovation capability in 

organizations: a dynamic capabilities approach.” International Journal of Innovation 

Management, Vol. 5, No. 3, pp. 377-400. 

Pietrobelli, Calro (2011) “Global Value Chains Meet Innovation Systems: Are There 

Learning Opportunities for Developing Countries?” World Development, Vol. 39, No. 

7, pp. 1261-1269.  

Srholec, Martin (2011) “A multilevel analysis of innovation in developing countries.” 

Industrial and Corporate Change, Vol. 20, No. 6, pp. 1539–1569. 

Tidd, Joe, John Bessant, and Keith Pavitt (2001) Managing Innovation: Integrating 

Technological, Market and Organizational Change, Hoboken, New Jersey: John 

Willy & Sons. 

Tsuji, Masatsugu and Shoichi Miyahara (2010) “Empirical Analysis of Innovation and 

http://en.wikipedia.org/wiki/Hoboken,_New_Jersey


 

30 

 

the Proximity of Information Linkages in ASEAN Economies: Case of Indonesia, the 

Philippines, Thailand and Vietnam.” In Fostering Production and Science & 

Technology Linkages to Stimulate Innovation in ASEAN, ed. Patarapong 

Intarakumnerd and Yasushi Ueki. ERIA Research Project 2009, No 7-4, Jakarta: 

ERIA. 

Tsuji, Masatsugu and Shoichi Miyahara (2011) “Agglomeration and Local Innovation 

Networks in Japanese SMEs: Analysis of the Information Linkage.” in Industrial 

Clusters, Upgrading and Innovation in East Asia, ed. Kuchiki, A. and M., Tsuji, 

Cheltenham, U.K.: Edward Elgar,. 

Zahra, Shaker and George Gerard (2002) “Absorptive Capacity: A Review, 

Reconceptualization, and Extension.” Academy of Management Review, Vol. 27, No. 

2, pp.185-203. 

 


