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This study focuses on the role of human factors in the innovation processes of firms in four member
states of the Association of Southeast Asian Nations (ASEAN), i.e., Indonesia, Thailand, the Philippines,
and Vietnam. Firms are required first to obtain new information related to innovation and then to
integrate it with their indigenous resources. The innovation process thus consists of the absorptive
process, through which outside information is employed to enhance innovation capability, and the
transforming process, through which innovation capability creates innovation. This study identifies
essential factors that promote these capabilities. In the absorptive process, two types of personnel are
examined, i.e, employees who have experience working with multinational companies (MNCs) and
those indigenous to the firm. As for the transforming capability, organizational learning processes, in-
cluding quality control (QC) and cross-functional teams, are examined. Mail surveys were conducted
from 2013 to 2014, and the total number of samples was 665. Based on the data, structural equation
modeling (SEM) is employed. The analysis demonstrates that MNCs have the largest impact as exter-
nal linkages. The most important mediators for locals to connect with MNCs are top management
and factory managers who have experience working with MNCs, whereas indigenous employees,
such as local engineers, managers, and line leaders, are identified for connectivity with locals. The
direct and indirect effects of external linkages on innovation are also estimated. In the transforming
process, cross-functional teams have a larger impact on innovation than QC.

absorptive capability, transforming process, organizational learning, cross-functional team,
indigeneity
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Introduction

This study aims to analyze the role of human factors in
the innovation process in local and global firms located
in four ASEAN economies, i.e., Indonesia, Thailand, the
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Philippines, and Vietnam. New information related to
technology and consumer needs, which is necessary for
innovation, mainly comes from outside a firm (Ches-
brough, 2003); therefore, it is required first to obtain
such information and then to integrate it with indig-
enous resources for innovation that are owned by the
firm. The resources for innovation that firms own are
referred to as firms’ internal innovation capability, or in-

novation capability for short. This is defined as the inte-
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grated ability of a firm to create innovation and consists
of the firm’s total resources, core competence, or com-
petitiveness. In more detail, internal capability includes
the technological level, such as the number of patents,
production and research and development (R&D) fa-
cilities; human resources, such as the number of engi-
neers with higher degrees or skills; the level of crafts-
manship; work ethics; and the organizational nature of
the firm, such as communication between workers and
top management, the speed of decision-making, and
the leadership of top management. Innovation capabil-
ity is also divided into two categories, i.e., absorptive
and transforming capabilities. The concept of absorp-
tive capability was developed by Cohen and Levinthal
(1990), who defined it as a firm's ability to reorganize
the value of new external information, assimilate it, and
apply it to commercial ends. Zahra and George (2002)
broke down absorptive capacity into acquisition, assimi-
lation, transformation, and exploitation. The latter two
capabilities, constituting the transforming capability in
this study, are used by firms to innovate based on these
integrated resources. This study attempts to identify es-
sential factors that promote these capabilities based on
the authors’ survey data.

In developing countries, MNCs have superior-
ity in technology, know-how, and management, and
local firms are required to absorb those capabilities
from them. In so doing, local firms must initiate con-
nectivity with MNCs for locals to obtain the neces-
sary information. In earlier studies on the innovation
process in the 1960s and 1970s (Allen, 1977; Allen &
Cohen, 1969), personnel who fulfilled functions such
as connecting with outside entities and introduc-
ing new information were termed “gatekeepers,” key
factors in the absorptive process. Gatekeepers have
sufficient professional skills and knowledge to avoid
misunderstandings and can connect organizations by
dissolving the barriers between them. On the other
hand, after new information is introduced, it has to
be diffused and shared among suitable employees
engaged in sections related to R&D or innovation. In
this diffusion or transformation process—particularly
to whom and how new information is diffused—is
based on who talks to whom or who organizes re-
search meetings, and it can be analyzed by examining
the number of conversations. Personnel who conduct

these activities are referred to as “transformers” or
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“mediators” (Freeman, 1979). Moreover, these per-
sonnel initiate and introduce the seeds of innovation,
but innovation activities by related sections or whole
firms are required to elevate the seeds to innovation.
This study refers to these activities as organizational
learning, which consists of cross-functional teams
and QC, and it examines how the learning process is
effective in enhancing innovation.

These are the motivations of the study. Using the
survey data and rigorous statistical methods, the key
personnel are identified, and the learning process is

demonstrated to contribute to innovation.

Literature review

It is widely accepted that the globalization of econo-
mies initiated by MNCs contributes to economic de-
velopment and innovation in developing economies,
as reflected by accumulated research results (Ernst,
2002; Pietrobelli & Rabellotti, 2011). The survey here
is thus restricted to previous papers directly related to
the connectivity addressed in this paper, i.e., how local
firms connect to other external linkages—consisting
of MNCs, universities, and other locals—to promote
innovation, how connectivity enhances the innovation
capability of locals, and how this capability finally pro-
motes innovation.

The early literature on connectivity between pro-
viders and recipients of information via communica-
tion was related mainly to conceptual frameworks,
including the semantic issues of the terms and tax-
onomy of connectivity (Allen & Cohen, 1969; Allen,
1977; Cohen & Levinthal, 1990; Granovetter, 1973;
Leven & Cross, 2004). The characteristics that deter-
mine connectivity are summarized as follows: (i) types
of information, such as tacit and explicit knowledge
or information redundancy; (ii) trustworthiness be-
tween partners, which depends on a common basis
such as culture, values, and profession; (iii) intimacy,
based on the frequency and density of communica-
tions; (iv) strength of ties; and (v) social networks or
embeddedness. The last (v) implies that information
that is not exchanged in the market is transferred by
informal connections/methods (Mkandawire, 2007;
Uzzi, 1997). The combination of these characteristics
determines the nature of connectivity. Lam (2003), for
example, used tacit-explicit and individual-collective

characteristics and identified four types of knowledge:
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embrained (individual-explicit), embodied (individu-
al-tacit), encoded (collective-explicit) and embedded
(collective-tacit).

In the context of innovation in developing econo-
mies, Kesidoua and Szirmai (2008) used an analytical
framework similar to this paper to analyze the con-
nectivity among MNCs and locals, taking the Uru-
guay software industry as an example. Kesidoua and
Szirmai did not categorize international or local firms
but focused on information flow inside the cluster.
Their paper discussed types of knowledge spillovers
and channels that result in knowledge transfer via
labor mobility and informal connections not involv-
ing transactions. Whereas local knowledge spillovers
through transactions did not promote innovation, it
did contribute to firms’ performance in areas such as
export. This study has a similar framework to the Kes-
idoua and Szirmai paper, including the survey method
and spillover processes, and similarities and differ-
ences will be discussed in the following.

Regarding gatekeepers or moderators from MNCs
to locals, Hébert, Very and Beamish (2005) identi-
fied expatriate managers dispatched from MNCs, and
Tsuji, Ueki and Idota (2014) and Machikita and Ueki
(2015) identified guest engineers dispatched by MNCs
to locals or sent from local firms to MNCs to obtain
new technology, which led to the enhancement of in-

novation capability.

Hypotheses to be tested

In developing economies, the agents that own infor-
mation necessary for innovation are referred to as
“external linkages” These are identified by the three
categories of MNCs, local firms, and public research
organizations and universities. There is a body of lit-
erature concerning knowledge transfer from these ex-
ternal linkages to locals, such as Caloghirou, Kastelli
and Tsakanikas (2004), Liao, Fei and Chen (2007), and
Srholec (2011). Based on these studies, the first hy-
pothesis is postulated:

Hypothesis I: External linkages promote internal inno-

vation capability and accordingly enhance innovation.
The issue of knowledge spillover is another topic with

accumulated research results, such as Gorg and Strobl
(2005), Balsvik (2011), and Poole (2013). This paper,
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however, attempts to identify concrete personnel who
take the initiative to introduce new information from
MNGCs, such as the gatekeepers of early studies in the
1970s. Based on discussions in the previous section,
this study proposes two different categories of connec-
tivity depending on the level of intimacy, proximity,

ability, or expertise.

Hypothesis II: Top management or factory managers
who have work experience with MNCs are key factors

in constructing the connectivity with MNCs.

This hypothesis includes factory managers as gate-
keepers because they are more concerned with tech-
nology than top management. The hypothesis is thus
related to the global trend of regions because MNCs
have invested heavily in regions indicating technol-
ogy transfers through the human factor. On the other
hand, locality and proximity among human factors can
also be considered, as discussed by Colquitt and Rodell
(2011), that is, local employees of both firms can eas-
ily develop intimacy. This proximity of human factors

leads to the second hypothesis category:

Hypothesis III: Indigenous employees assist in the

construction of connectivity with other local firms.

Upon observing the process after information is in-
troduced in the above process, new information has
to be diffused and shared among suitable employees
engaged in R&D sections. Research on the diffusion
process is another area that has accumulated research.
This paper examines particularly to whom and how
new information is diffused based on who talks to
whom or who organizes research meetings and by
examining, among other things, the number of con-
versations. Personnel who conduct these activities are
referred to as “transformers” or “mediators” (Freeman,
1979). Gatekeepers and transformers can be the same
persons. In addition to knowledge transfer, this paper
examines the role of these personnel on organizational
learning, such as cross-functional teams and QC—that
is, they introduce or deepen these learning processes.

Thus, the following hypotheses are proposed:

Hypothesis IV: Working experience with MNCs pro-

motes organizational learning.
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Figure 1. Structure of the Model
Note: HI is not indicated here.

Hypothesis V: Indigenous employees promote organi-

zational learning.

The following hypothesis shows the relationship be-
tween organizational learning and innovation. Orga-
nizational learning serves an important function in the

innovation process and thus forms the final hypothesis.

Hypothesis VI: Organizational learning enhances in-

novation.
Data and methodology

Surveys and method

This study is based on mail surveys and phone inter-
views conducted with respect to firms in four ASEAN
countries, i.e., Indonesia, Thailand, the Philippines, and
Vietnam. The first three countries have a longer tradi-
tion of introducing MNCs, while the last has a shorter
tradition, which balances old and new. The sample in-
cludes 1,232 companies in the Hanoi area and 1,000 in
the Ho Chi Minh City area in Vietnam; 239 in Batangas
and other areas in the Philippines; 437 in the Jabodet-

bek area in Indonesia; and 878 in Greater Bangkok,
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Thailand. The surveys were conducted from 2014 to
2015. The numbers of valid responses were 149 from
the Hanoi area (12.09%), 171 from Ho Chi Minh City
(17.10%), 157 from Indonesia (35.93%), 237 from the
Philippines (99.16%), and 284 from Thailand (32.35%).

This study employs structural equation modeling
(SEM) or covariance structural analysis (CSA), which
made it possible to study the relationships among a
number of variables that are related to each other. SEM
is said to be a mixture of factor analysis and regres-
sion analysis. Thus, SEM analysis can be used even for
cases in which the variables are endogenous and the
usual least squares method cannot be applied (Bagozzi,
1980; Bock, 1960; Bock & Bargmann, 1966; Bollenn,
1989).

Model

To analyze the above research question, a model is

constructed to examine the following relationships

between latent variables, which are related to the hy-

potheses stated earlier:

1. External linkages such as MNCs and public re-
search organizations promote the working expe-

rience of top management and factory managers
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Figure 2. Distribution of Innovation by Country

with MNCs, which supports the connectivity with
MNCs (Hypotheses I and II).

2. External linkages such as locals support connectiv-
ity with local firms by indigenous employees (Hy-
pothesis III).

3. Working experience with MNCs and indigenous
employees both promote organizational learning
(Hypotheses IV and V).

4. Organizational learning enhances product innova-
tion (Hypothesis VI).

The above relationships are summarized in Figure 1.

Construction of variables: Outcome variables
The construction of variables related to product in-
novation is based on the following four categories of
innovation (see Q13 in Table 1):

(1) Innovation Type I: Introduction of a new product,
redesigning packaging or significantly changing
the appearance design of your existing products

(2) Innovation Type II: Introduction of a new prod-
uct, significantly improving your existing products
with respect to their capabilities, user friendliness,
components, subsystems, etc.

www.ce.vizja.pl

(3) Innovation Type III: Development of a totally new
product based on the “existing” technologies at
your establishment

(4) Innovation Type IV: Development of a totally new
product based on “new” technologies at your es-
tablishment

For each category, the respondents were asked whether
they had achieved, attempted, or not attempted the in-
novation. If respondents had achieved the innovation,
two points are given; if they had attempted the inno-
vation, one point is given; and those who had not yet
attempted the innovation are indicated by zero. With
respect to the above four questions, promax rotation
by factor analysis is employed. Consequently, the
variables converge to one factor, called “product in-
novation.” The innovation situation in each individual
country is summarized in Figure 2, which shows that
the quality of innovation increases from Type I to Type
IV, and the distribution of Vietnam is typical. However,
in the case of Indonesia and the Philippines, a peak is
observed at Type II, and in the case of Thailand, a peak
is located at Type IIL The average of the four countries

is indicated by “Average.”
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Table 1. Basic Statistics

N Min Max Ave. S.D.

Outcome variables

Q13.1. Introduction of a new product, redesigning packaging or 65 0 5 116 890
significantly changing the appearance design of your existing products

Q13.2. Introduction of a new product, significantly improving your

existing products with respect to their capabilities, user friendliness, 665 0 2 105 865

Product
components, subsystems, etc.

innovation Y
Q13.3. Development of a totally new product based on the “existing

technologies at your establishment
Q134. Development of a totally new product based on “new”
technologies at your establishment

665 0 2 85 843

665 0 2 67 810

Explanatory variables

Q23.5. Local customer (100% local capital) 665 0 4 306 1.071

Q23.6. Local supplier 665 0 4 285 1021

Q23.7. MNC (100% non-local capital)/joint venture (JV) customer

. 665 0 4 243 1414
located in your country

Q23.8. MNC supplier located in your country 665 0 4 232 1338
External linkage  Q23.9. MNC customer located in a foreign country 665 0 4 234 1442
Q23.10. MNC supplier located in a foreign country 665 0 4 223 1378

Q23.11. Public organization (government, public agency, public

e 665 0 4 239 1202
financial institution)

Q23.12. Local business organization 665 0 4 252 131
Q23.13. University or public research Institute 665 0 4 204 1.251
Experiences Q30.10 Top management 665 0 1 33 470
working for MNCs- 331 1 Factory manager 665 0 1 32 469
Q32.1. Engineers 790 0 5 284 1975
lennigf;;;):ss Q32.2. Line managers or leader class 79 0 5 290 1906
Q32.3. Managers 79 0 5 290 1935
Q21.2. Market research 665 0 1 24 428
Cross functional Q213 Research 665 0 1 24 430
teams Q214. Development 665 0 1 28 451
Q21.11. Sales & marketing 665 0 1 28 449
Q22.2. Does your establishment operate a QC circle? 665 0 1 71 455

Q22.3. Does your establishment have a system/practice to disseminate
successful experiences of a QC circle group across your establishment?

Qc Q22.4. Does your establishment have a system/practice to learn from
successful experiences of a QC circle group of your customer/supplier?
Q22.5. Does your establishment have a system/practice to share
successful experiences of a QC circle group of your establishment with 665 0 1 43 496
your customer/supplier?

665 0 1 55 498

665 0 1 51500
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Table 2. Results of Structural Equation Modeling

Standardizing

From To Coefficient SE tvalue pvalue
Local firms Experiences of working for MNCs -0.249 0025  -3.158***  0.002
MNCs Experiences of working for MNCs 0499 0019  6.019"*  0.000
Public organizations & universities  Experiences of working for MNCs 0.138 0.021 1.674* 0.094
Local firms Indigenous employees 0216 0116 4.155%*  0.000
MNCs Indigenous employees -0.217 0076 -4691** 000
Experiences working for MNCs Organizational learning 0492 0298  4.659%** 000
Indigenous employees Organizational learning 0.201 0025  3.206*** 0001
Organizational learning QC 0423 - - -
Organizational learning Cross-functional teams 0439 0.144  5386"*  0.000
Organizational learning Product innovation 0.587 0.086 5.25%%% 0.000

Notes: *** ** and * indicate levels of significance of 1%, 5%, and 10%, respectively.
The effects in the latent variables are indicated only for organizational learning, and the p-value of “from organizational learn-

ing to QC"cannot be calculated because these pass coefficients are fixed to 1.

Explanatory variables

(1) External linkages
The questions related to the explanatory variables
are summarized in Table 1. First, the latent vari-
ables of external linkages are constructed in the
following manner. The respondents were asked to
rate linkages according to a five-point scale: 4. Very
important, 3. Somewhat important, 2. Not very
important, 1. Not important, and 0. Not practiced.
The scores are assigned values from 0 to 4 points.
Three factors, that is, “local firms,” “MNCs,” and
“public organization and university;” are extracted
by factor analysis.

(2) Internal innovation capability

(2-1) Organizational learning
The variable for organizational learning consists
of two questions: quality control (QC) and cross-
functional team. The questions regarding QC are
summarized in Table 1. If respondents replied
“Yes,” then the score is 1; otherwise, it is 0. Accord-
ingly, this variable takes values from 0 to 5.

(2-2) Cross-functional team
This variable is constructed from Q21, and the ques-
tions are limited to the areas related to product inno-
vation, i.e., 2. Market Research, 3. Research, 4. De-
velopment, 11. Sales and Marketing. If respondents

www.ce.vizja.pl

replied “Yes,” then the score is 1; otherwise, it is 0.
Accordingly, this variable takes values from 0 to 5.

(3) Gatekeepers

(3-1) Working experience with MNCs
The related questions ask about the backgrounds of
top management and factory managers, as shown
in Table 1. If respondents reply “Yes,” then a score
of 1 is given; otherwise, the score is 0.

(3-2) Indigenous employees
This variable is based on Q32: “What percent of en-
gineers/line managers/managers are indigenous?”
The respondents were asked to choose one among
five categories: (0) 0-19%-1, (1) 20-39%, (2) 40-
59%, (3) 60-79%, (4), 80-99%, or (5) 100%. The
scores for these questions coincide with the num-
ber of the response, that is, 100% is given 5 and so

on. This variable takes values from 0 to 5.

Summarizing the above discussions, the basic statistics

for the above variables are shown in Table 1.
Estimation results
Results

The results of the SEM are summarized in Table 2,
and the path diagram based on the results is shown
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Figure 3. Path Diagram of Estimation
Note: *** ** and * indicate levels of significance of 1%, 5%, and 10%, respectively.

in Figure 3. Working experience with MNCs is a sig-
nificant factor for connecting to MNCs and public
organizations and universities, whereas indigenous
employees are mediators for connecting with locals.
The relationships between locals and working experi-
ence with MNCs and between MNCs and indigenous
employees are not significant. Other latent variables,
such as working experience with MNCs, indigenous
employees, and organizational learning, are positive

and significant for innovation.

Fitness of the model

The fitness of the SEM model is determined by the
goodness-of-fit index (GFI) and the adjusted goodness-
of-fit index (AGFI), which take a value between 0 and 1,
indicating the criteria for the explanatory power of the
model. If GFI > AGFI and both indices are 0.9 or more,
the model can be judged as proper. The comparative fit

index (CFI) evaluates the model in terms of goodness-

CONTEMPORARY ECONOMICS

of-fit, showing how much the model is improved in
comparison with the independent model estimated un-
der the assumption that there is no correlation among
the observed variables. It takes a value from 0 to 1, and
the model is judged as being a good fit if the CFI is 0.9
or greater. Moreover, the root mean square error of ap-
proximation (RMSEA) is an index that expresses the
divergence between the estimated and actual distribu-
tion of the model expressed in terms of the amount of
degrees of freedom. The model can be judged to have
good fitness if it is 0.10 or less. The results show that GFI
(0.935), AGFI (0.909), CFI (0.953), and RMSEA (0.055)
satisfy all the above conditions.

Discussions
Calculation of effects

The analysis thus far has focused only on the direct ef-

fects, which are defined as effects between factors that

DOI: 10.5709/ce.1897-9254.209



Connectivity in the Technology Transfer Process among Local ASEAN Firms

Table 3. Standardizing Total Effects

Public Experiences . o
From o ) Indigenous  Organizational
To Locals MNCs organizations of working for emblovees learnin
& universities MNCs/JVs ploy 9
Experience of
working for -0.252%%% 0.498%** 0.141% 0 0 0
MNCs
Indi
neigenous 0253 0183 0078 0 0 0
employees
Organizational
rganizationa 0073 0208 0054 0493 0201%** 0
learning
Innovation -0.043%** 0.122%** 0.032 0.289*** 0.118** 0.587%**

Note: *** ** and * indicate levels of significance of 1%, 5%, and 10%, respectively.

are directly connected, as shown in Figure 3. There
also exist other indirect effects that are defined as the
relationship between two factors indirectly connected
via other factors. The number of indirect effects is the
same as that of direct factors connected to an original
factor. For example, MNCs have two indirect effects
through routes via working experience with MNCs
and indigenous employees. Total effects are the sum of
direct and indirect effects through all routes. Accord-
ingly, the total effects of three linkages to the final out-

come of innovation are summarized in Table 3.

Verification of hypotheses

It follows from the total effects of Table 3 that the to-
tal effects of external linkages of MNCs are positively
significant for innovation, while public organization
and universities and locals are not significantly posi-
tive for innovation, implying that Hypothesis I is par-
tially demonstrated. The path diagram, Figure 3, shows
that MNCs have a positive significant path to working
experience, indicating that Hypothesis II is verified.
Again, the path from locals to indigenous employees
is significantly positive, implying that Hypothesis III
is satisfied. The paths from working experience with
MNCs and from indigenous employees to organiza-
tional learning are significantly positive, indicating
that Hypotheses IV and V are verified. Finally, the
path from organizational learning to innovation is sig-
nificantly positive, demonstrating that Hypothesis IV
is supported.

www.ce.vizja.pl

Important factors for innovation

The above analysis of direct and indirect effects has
important implications for the innovation process
of local firms in the regions. MNCs are found to
have the largest impact on innovation, while locals
and public organizations and universities have no
significant impact. The finding regarding MNCs is
consistent with the results of previous studies. Lo-
cals have a negative effect, which can be interpreted
to mean that it has less effect than MNCs on orga-
nizational learning and product innovation perfor-
mance. MNCs and public organizations and univer-
sities have positive direct effects on organizational
learning via different channels, that is, information
learned by top management from MNCs and re-
search institutions is different from the information
learned by indigenous employees from local firms. It
is reasonable to consider that what top management
has learned from MNCs concerns new technology
or know-how, which relate directly to innovation, as
the MNCs column in Table 3 indicates.

Regarding the transforming process, the learning
process, including organizational learning, has the
largest impact on innovation. This study focuses on
QC and cross-functional teams in the R&D process.
The latter is found to be more important than the for-
mer because organizational learning is significantly
positive for a cross-functional team, whereas it is not
significant for QC, as Table 5 indicates. Knowledge

management inside the firm is thus essential.
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Let us discuss the similarities and differences in
the results obtained by this study and that of Kesid-
oua and Szirmai (2008), which can be summarized as
follows: The latter found that (i) for innovation (In-
novations IIT and IV in our context), local knowledge
spillovers are important through labor mobility and
non-transaction activities inside the cluster; (ii) spin-
offs from MNCs/universities do not have an effect on
innovation; and (iii) knowledge flow based on local
transactions does not have an effect on innovation
but does so on firm performance, such as export. Ac-
cordingly, (ii) is different from our findings. The dif-
ferences might originate from the motivation of the
research, such as the role of the cluster or connectiv-
ity or the focus on specific or all industries. The soft-
ware industry, on which Kesidoua and Szirmai (2008)
focused, requires a high technological level even for
local firms, but technological gaps in general between
MNCs and locals in ASEAN economies, particularly
in the manufacturing sectors on which this study fo-
cuses, are much larger. These differences yield the dif-

ferences between the two studies.

Conclusion

As discussed above, using SEM, the innovation process-
es of firms in ASEAN countries are examined. In partic-
ular, the analysis identifies two channels, i.e., matching
between MNCs and working experience with MNCs
and between locals and indigenous employees. The to-
tal effects of the two channels on innovation are entirely
opposite: the former has a positive value, whereas the
latter has a negative value. Based on these results, the
policy implications indicate that MNCs are important
sources of innovation, and therefore, the policy of invit-
ing MNCs to a region is effective. This is a traditional
policy that developing countries have been implement-
ing. The analysis here provides a theoretical and empiri-
cal background for this policy.

Another policy implication comes from the anal-
ysis of public organizations and universities, which
were not significant for innovation but had an effect
via working experience with MNCs. A policy has to
target the development of a channel between public
organizations and universities and locals, i.e., the
construction of an open innovation system in these
regions (Chesbrough, 2003, 2006). This is, however,

a difficult task; the questionnaire asked whether re-
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spondents considered public organizations and uni-
versities as important sources of information. The
figures differed between the countries, but the per-
centage for the reply “very important” was less than
10% on average. It seems that it will take a long time
for open innovation to spread widely.

The analysis has some limitations, which are ex-
pected to be overcome in future research. In particular,
the transforming process inside a firm needs further
elaboration. This study examines cross-functional
teams and QC as latent variables, but there must be
more ways to conduct R&D activities inside a firm.
Previous studies, such as Freeman (1979), have ana-
lyzed how R&D activities are conducted, particularly
how information flows from gatekeepers to individual
researchers inside a firm.

Our in-depth interviews with MNCs located in
ASEAN regions show that local engineers tend to
move from MNCs to local firms to seek better working
conditions, although MNCs wish to retain these valu-
able engineers. This is a traditional pattern of tech-
nology transfers, but the number of such engineers
becoming available through this channel is less than
what locals require. For these regions to transform into
a knowledge-based economy, this is an obstacle that

needs to be solved.
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