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Abstract
Japan has the world’s second largest spending on engineering services. But surprisingly little is 
known about the internationalisation strategies of Japanese engineering service firms (ESFs). 
These firms heavily rely on theoretical insights developed from a manufacturing focused context 
to guide their international expansion, which is either inappropriate or risky as we have explored 
in this paper. Recognising that ESFs have business models that are fundamentally different from 
those of their manufacturing counterparts, we examine the internationalisation-firm performance 
(I-FP) relationship based on empirical data drawn from ESFs and manufacturing firms headquar-
tered in Japan. Our analysis illustrates significant differences in the cycles and patterns of an 
S-shaped I-FP relationship between Japanese ESFs and manufacturing firms, specifically in light 
of ESFs’ non-sequential international evolvement path and their project-following behaviours. 
This grounding work supports our further investigations to theorise decision boundaries for the 
international growth of ESFs and a broader range of service operations.
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1. INTRODUCTION

Engineering service operations where engineering 
technologies, skills and expertise are applied in the 
creation of high value-adding products and solu-
tions have expanded substantially in the contempo-
rary global economy (Stark et al., 2010; US Census 

Bureau, 2014; METI, 2017). Offshored spending on 
engineering services is expected to increase from 
$100 billion in 2012 to $560 billion by 2020 (Booz 
& Company, 2010; Krull et al., 2012). The global 
market of engineering services outsourcing will 
probably reach $1.49 trillion by 2025 (RM, 2017). 
Japan currently positions itself as the world’s second 
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largest spender on engineering services (including 
design, research and development services pre-
dominantly contributed by multinational compa-
nies from various sectors), representing 14% of the 
global market (Booz & Company, 2010; ISG, 
2013). 

Global operations are apparently critical to the 
success of Japanese engineering service firms 
(ESFs), and the key is to understand how to make 
strategic decisions to effectively support their inter-
national growth (METI, 2017; Zhang et al., 2018). 
Japanese ESFs heavily rely on theoretical insights 
developed from a manufacturing focused context 
to guide their international expansion due to the 
fact that prior empirical studies on internationali-
sation are mostly drawn from manufacturing firms 
(Contractor et al., 2003; Greenwood et al., 2005; 
Ruigrok et al., 2007; Wu et al., 2012; Asakawa et al., 
2013). However, ESFs have business models that 
are fundamentally different from those of manufac-
turing firms (Malhotra and Morris, 2009; Krull et 
al., 2012; Zhang et al., 2016). It is theoretically valu-
able and practically useful for us to examine the 
internationalisation and firm performance (I-FP) 
relationship of Japanese ESFs with a view to recog-
nising key differences between ESFs and manufac-
turing firms. In doing so, we will be able to generate 
an in-depth view of global service operations, and 
identify research opportunities for further theoreti-
cal development (Contractor et al., 2007; Goerzen 
and Makino, 2007; Nordenflycht, 2010). At the 
same time, we can provide a solid empirical ground 
for managers to address the distinctive features of 
engineering service operations for developing 
effective international strategies (Ström, 2005; 
Abdelzaher, 2012; Zhang et al., 2016).    

Another important reason for our choice of 
research focus is that Japanese firms have a tradi-
tional preference for a home-based model of inter-
nationalisation (Bartlett and Ghoshal, 1989). This 
has led to a high degree of operations embedded-
ness, i.e. an obvious tendency of high value-adding 
engineering activities remaining in Japan (Asakawa 
et al., 2013). Nevertheless, it has been observed that 
strategic decisions in Japanese multinational com-
panies have evolved gradually from the traditional 
home-based model to a home-augmenting model 
(Song et al., 2011). Dispersed engineering capabili-

ties are acquired, accumulated, integrated and 
exploited in their global network operations (Zhang 
and Gregory, 2011). This trend represents critical 
challenges for Japanese ESFs (Booz & Company, 
2010; Asakawa et al., 2013) because their operations 
are still embedded in the domestic base where the 
longstanding low economic growth and shrinking 
engineering workforce constrain their competitive-
ness in the global economy (METI, 2017). Japanese 
ESFs are urgently required to go through an arche-
typal transition towards global network operations 
(Abdelzaher, 2012; Zhang et al., 2016).

Having been convinced by the value, impor-
tance and timeliness of the research topic, we set 
out to investigate the theoretical relation between 
ESFs’ degree of internationalisation and their abil-
ity to achieve expected financial gains from inter-
national expansion. In the following section we will 
form a conceptual ground with a set of propositions 
that may help us recognise the differences between 
ESFs and manufacturing firms along their process 
of internationalisation. We will then introduce the 
research approach and report key findings from 
our analysis to validate these conceptual proposi-
tions with indisputable evidence. After that we will 
more explicitly illustrate the key differences between 
ESFs and manufacturing firms with a diagram and 
suggest avenues for further research.       

2. �CONCEPTUALISING THE DIFFERENCES 
BETWEEN ESFs AND MANUFACTURING 
FIRMS’ INTERNATIONALISATION

The internationalisation-firm performance (I-FP) 
relationship of ESFs has drawn growing attention 
among academics and practitioners worldwide 
driven by the international growth of complex 
engineering activities (Booz & Company, 2010; 
Stark et al., 2010; Zhang et al., 2016). However, Japa-
nese ESFs have not received sufficient research 
attention yet in contrast to their obvious signifi-
cance (Krull et al., 2012; Moreira et al., 2013; Zhang 
et al., 2018). In this section we will develop a set of 
conceptual propositions to possibly articulate the 
differences between ESFs and manufacturing firms’ 
internationalisation. 
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2.1 �The three stages of internationalisation to 
begin with

The I-FP relationship rests on an analysis of inter-
actions between incremental costs and benefits 
arisen as the degree of geographical diversification 
increases (Contractor et al., 2003; Ruigrok et al., 
2007; Abdelzaher, 2012). Existing studies suggested 
several primary models to explain the I-FP rela-
tionship, including the horizontal-S curve model 
(Lu and Beamish, 2004; Vilas-Boas and Isabel, 
2007), U-shaped curve model (Capar and Kotabe, 
2003), Sinus-shaped curve model (Ruigrok et al., 
2007), and M-shaped curve model (Almódovar, 
2012; Lee, 2013). Particularly, Contractor et al. 
(2003) have introduced the three-stage model that 
plots an S-shaped curve relationship between the 
firm performance on the vertical axis and the 
degree of internationalisation (DOI) on the hori-
zontal axis. In the first stage where DOI is still low, 
costs stemming from initial learning, insufficient 
economies of scale, and liabilities of foreignness 
overweigh the economic benefits gained from 
international expansion (Contractor et al., 2003; 
Zaheer, 1995). These costs are gradually recouped 
through adjusting organisational structures and 
operations processes for international operations 
(Ruigrok et al., 2007), thus leading to a gradual reap 
in performance as DOI reaches moderate levels in 
the second stage. At the end of this stage, the per-
formance increases up to an upper-bound inflec-
tion point, so-called internationalisation threshold 
(Geringer et al., 1989), at which performance 
reaches the apex and starts decreasing (Contractor 
et al., 2003). After that, increasing governance, 
coordination and transaction costs inhibit the firm’s 
ability to appropriate benefits from international 
expansion, depicting a downward slope during the 
third stage where DOI exceeds the optimum point. 
Hence, firms in the third stage are considered as 
over-internationalised (Hitt et al., 2006). Notably, it 
has been suggested that knowledge-intensive ser-
vice firms are able to digest the negative threshold 
effects at low DOI far better and faster than manu-
facturing firms (Contractor et al., 2003; Lu and 
Beamish, 2004). But, these firms often go beyond 
the optimum point and stray into the third stage in 
which operations become over-internationalised 

(Ruigrok et al., 2007; Almódovar, 2012; Wu et al., 
2012). 

2.2 The initial stage is shorter for ESFs
Conceptual work generally describes international 
expansion as a sequence of strategic decisions 
(Johanson and Vahlne, 1977; Roberts, 1999). The 
Uppsala model, which was developed from obser-
vations on Scandinavian manufacturing firms by 
Johanson and Vahlne (1977), still remains as a 
dominant perspective in the internationalisation 
domain in spite of challenges made by the born-
global theory (Robelts et al., 1999; Autio et al., 2000; 
Lee, 2013). However, ESFs may follow a non-
sequential international evolvement path because 
of their project-following behaviours (Nordenfly-
cht, 2010; Abdelzaher, 2012), i.e. ESFs often operate 
on a project-to-project basis so as to quickly 
respond to ad-hoc demand that arises in foreign 
markets (Malhotra and Hinings, 2010; Krull et al., 
2012). Such behaviours draw a clear distinction 
between ESFs and manufacturing firms (see Figure 
1) whose international operations are mainly com-
posed of permanent facilities serving foreign mar-
kets for a long-term horizon (Malhotra and Hin-
ings, 2010; Nordenflycht, 2010). 

To be specific- ESFs generally deploy temporary 
project offices and teams that are able to quickly 
reconfigure their operations processes and organi-
sational structures in accordance with the scale and 
location of a particular project (Malhotra and Mor-
ris, 2009). This allows ESFs to capture market 
opportunities with minimal financial burden. For 
example, Krull et al. (2012) observed that an ESF in 
New Zealand had entered into new markets with 
project-based teams, and evolved to representative 
offices or subsidiaries only when subsequent activi-
ties were expected to continue after the projects 
complete. Conversely, the firm would withdraw 
from a market when insufficient (or fluctuated) 
demand for their services was predicted to avoid 
excessive expenses. 

This non-sequential international evolvement 
path enables ESFs to observe demand changes at a 
proximate location. Therefore, they, unlike manu-
facturing firms, will be able to quickly improve 
international operations from their initial stage of 
internationalisation. In conjunction with their high 
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flexibility of adjusting operations processes and 
organisational structures achieved through project-
based operations (Malhotra and Hinings, 2010), 
ESFs can tailor their resource commitment to pre-
cisely observed demand changes in foreign markets. 
They have a better chance to avoid the financial 
burden associated with international operations. 
We therefore assume that ESFs are able to shorten 
the initial stage of international expansion.
Proposition 1a: The I-FP relationship of ESFs 
depicts a shorter curve than that of manufacturing 
firms in the initial stage of internalisation. 

2.3 The falling curve is steeper for ESFs 
The psychic distance between foreign markets and 
the domestic market has been highlighted as a key 
determinant for manufacturing firms’ international 
expansion. The Uppsala model (Johanson and 
Vahlne, 1997) describes internationalisation as a 
gradual and linear process starting from cognitively 
proximate markets to distant markets through 
incremental learning (Ietto-Gillies, 2012). However, 
more recent studies (Roberts, 1999; Ball et al., 2008; 
Krull et al., 2012) argue that the less resource com-
mitment of service operations provides broader 
options in selecting a foreign market regardless of 

its psychic distance. Compounded by ESFs’ project-
following behaviours, we can assume that ESFs 
have a tendency of expanding to cognitively or 
geographically distant markets in which certain 
need for their services exists. 

However, ESFs rely heavily on tacit knowledge 
embodied in their professions (Vinding and Drejer, 
2006; Moreira et al., 2013). The process of trans-
forming engineering expertise into marketable 
outputs will require ESFs to simultaneously interact 
with clients and partners in various phases of a 
project (Malhotra and Morris, 2009). Although this 
can be attained with little financial burden when 
their operations are simple (Abdelzaher 2012), 
ESFs will become vulnerable to high coordination, 
transportation and transaction costs as their opera-
tions spread into various markets (Fenton and Pet-
tigrew, 2000). Hence, alike the augments presented 
by Abdelzaher (2012) and Doh et al. (2009) that 
entering markets of high psychic distance may turn 
ESFs’ ability to capture benefits from international 
expansion into short-term gains or even losses, 
ESFs at a high level of international expansion may 
experience a steeper decline in their performance. 
The following proposition can articulate the pre-
ceding augment:  

20 
 

 
Figure 1: Non-sequential international evolvement path of ESFs 

 

Table 1: Results of Hausman test 
  

  Fixed-effect model ( ) Random-effect model ( ) 

Variables Engineering 
service firms

Manufacturing 
firms

Engineering service 
firms 

Manufacturing 
firms

DOI -0.585 -0.230 -0.056 -0.151

DOI2 1.583 0.733 0.19 0.549

DOI3 -0.981 -0.484 -0.084 -0.365

Firm Age 0.733 -0.035 0.079 -0.346

Resource 
Availability 

0.381 0.263 0.098 0.263

Firm Size 0.029 0.277 -0.041 0.028

Chi-squared 
distribution 

68.25 68.09  

Probability 0.0000 0.0000  

Chi-squared distribution is calculated by using the following function: 
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Proposition 1b: The I-FP relationship of ESFs 
depicts a steeper falling curve than that of manu-
facturing firms at a high degree of 
internationalisation. 

2.4 The influence of firm age
We will continue to progress the conceptual devel-
opment by analysing the effect of three influencing 
factors, i.e. firm age, resource availability and firm 
size, on the I-FP relationship. Building upon the 
above argument that Japanese ESFs’ high opera-
tions embeddedness is a key impediment to their 
international expansion, together with their non-
sequential international evolvement path (see Fig-
ure 1), they become vulnerable to initial disadvan-
tages arisen from the liabilities of newness (Asakawa 
et al., 2011). These liabilities assume that firms with 
insufficient time-based experience are likely to be 
at a disadvantage arising from the lack of recogni-
tion and legitimacy in internalising intangible pro-
cesses and relationships with various agents in a 
foreign market (Zahra, 2008). This is echoed with 
arguments presented by Johanson and Vahlne 
(1997) that adequate capabilities and knowledge 
base to deal with unfamiliar business environments 
in a foreign market are gradually developed in pro-
portion to the accumulation of time-based experi-
ence in international operations. In response, 
Sapienza et al. (2006) and Carr et al. (2010) indicate 
that firms with a longer history of operations (even 
they are lack of direct international experience) are 
more capable than firms with a shorter history to 
deal with the liabilities of newness by leveraging 
previously established brand recognition, distribu-
tion channels, supply chain relations and reputa-
tion. Likewise, Krull et al. (2012), as an extension of 
Roberts’ (1999) argument to engineering services, 
suggest that experiences from the domestic market 
offer a useful guide for ESFs to mitigate negative 
shocks when they expand to a foreign market. 
Being different from ESFs, the majority of Japanese 
manufacturing firms spend a substantial period of 
time on exporting activities before they evolve to 
subsequent phases of internationalisation (see Fig-
ure 1). They have already accumulated sufficient 
resources and experience to deal with the liabilities 
of newness when they establish a physical presence 
in a foreign market (Kojima, 1978; Ahn, 2005; 

Coplan et al., 2012).   
However, a long history of operations unavoid-

ably involves potential risks of being exposed to the 
liabilities of aging (Barron et al., 1994). Older firms 
in general show a high tendency of falling into 
strategic inertia that may hamper their responsive-
ness to changes in foreign markets, since they are 
prone to persist in previously valuable practices 
(Sapienza et al., 2006; Carr et al., 2010). Consider-
ing Japanese manufacturers’ achievement in the 
1980’s and 1990’s represented by their prominent 
lean production practices, they are likely to be at 
risk of clinging to their past practices (Stark et al., 
2010). Furthermore, the internationalisation of 
manufacturing firms generally premises that their 
production sites serve a particular market for a 
long-term horizon (Xue et al., 2013; Nordenflycht, 
2010), which is opposed to ESFs whose interna-
tionalisation is less-constrained by such invest-
ments. Accordingly, we can see a clear implication 
that Japanese manufacturing firms are vulnerable 
to the liabilities of aging that may reduce their abil-
ity to reconfigure their international operations. 
The following proposition has been formulated to 
progress this line of argumentation. 
Proposition 2: Firm age has a positive effect on the 
I-FP relationship of Japanese ESFs but a negative 
effect on that of Japanese manufacturing firms.

2.5 The influence of resource availability
Engineering service operations are highly knowl-
edge-based (Molhorta and Morris, 2009; Krull et 
al., 2012). ESFs, as technology developers identified 
by Nordenflycht (2010), inevitably require substan-
tial resources to support knowledge creation and 
facilitate knowledge reuse in foreign markets (Erra-
milli, 1990; Lee, 2011). The internationalisation of 
manufacturing firms also requires a large resource 
endowment not only for achieving sufficient econo-
mies of scale but also for supporting their foreign 
affiliates (Johanson and Vahlne, 1977; Xue et al., 
2013). Thus, the ability of both ESFs and manufac-
turing firms to really benefit from internationalisa-
tion is subjective to their resource availability for 
international expansion. Especially, Japanese ESFs 
may call for a continuing resource commitment 
before they achieve the expected economic return 
on their up-front investments due to their high 
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operations embeddedness. Japanese manufacturing 
firms may also require a high level of resource 
availability to continuously support their prolonged 
internationalisation process. In summary, having a 
necessary pool of available resources to support 
international operations is assumed to be vital for 
both Japanese ESFs and manufacturing firms. 
Proposition 3: Resource availability positively 
affects the I-FP relationship of both Japanese ESFs 
and manufacturing firms.

2.6 The influence of firm size
Firm size can be considered as an indication of 
resource availability. Relevant studies such as Carr 
et al. (2010), Almódovar (2012) and Lee (2013) 
suggest a positive correlation between firm size and 
the international performance of manufacturing 
firms. For example, larger firms often have greater 
reliability to facilitate relationship-building with 
external partners, particularly with those (e.g. 
banks or investors) who provide financial resources 
(Contractor et al., 2007). Firm size is also positively 
associated with the ability to secure intangible 
assets such as human capital and customer relation-
ship. Bloodgood et al. (1996) and Lawler (2008) 
suggest that larger firms in general have better 
accessibility to competent talents (specifically mid-
dle-class managers with rich international experi-
ences) in either domestic or foreign talent pools. 
Malhotra and Morris (2009) and Moreira et al. 
(2013) reveal that ESFs tend to assign experienced 
engineers as project managers and rely on them for 
developing a comprehensive network of relations 
with clients, suppliers and locally recruited employ-
ees in foreign markets. Accordingly, we assume that 
sufficient firm size enables Japanese firms to access 
appropriate talents and necessary financial 
resources to enhance their international 
performance. 
Proposition 4: Firm size positively affects the I-FP 
relationship of both ESFs and manufacturing 
firms.

3. RESEARCH APPROACH

The I-FP relationship has been studied by compar-
ing internationalised and domestic firms or amongst 
internationalised firms based on the extent of inter-
nationalisation and financial performance (Con-

tractor et al., 2003; 2007). The latter is better aligned 
to the primary aims of this paper-  i) to examine 
heterogeneous shapes of the I-FP relationship 
between Japanese ESFs and manufacturing firms; 
and ii) to analyse factors influencing the I-FP rela-
tionship of Japanese ESFs. Such a research approach 
can improve the validity of estimates by exploring 
differences or commonalities existing amongst 
cross-sectional units as well as longitudinal variants 
of individual units over time (Contractor et al., 
2003; Ruigrok et al., 2007). 

3.1 The dataset
The assumed conceptual propositions are examined 
through a dataset obtained from Osiris, which is an 
integrated database including financial and opera-
tional (through additional data collection from 
company websites) data for publicly quoted firms 
from over 120 countries (Bureau Van Dijik, 2014). 
The dataset also corporates annual reports over an 
11-year period from 2003 to 2013. Such panel data-
based analysis ensures comparability with other 
longitudinal and cross-sectional studies conducted 
on the I-FP relationship in various research set-
tings, e.g., Contractor et al. (2003; 2007), Lu and 
Beamish (2001; 2004), Ruigrok et al. (2007), Vilas-
Boas and Isabel (2007), Almódovar (2012) and Lee 
(2013). This study is executed on a final sample 
encompassing 54 ESFs and 308 manufacturing 
firms headquartered in Japan (we extended the 
sample size of manufacturing firms to possibly 
examine the variance across manufacturing sec-
tors) selected by using classifications from Osiris 
and the Engineering Advancement Association of 
Japan (ENNA, 2014). Although SIC codes ‘191’ and 
‘415’ listed firms are primarily drawn from Osiris 
for Japanese ESFs (including general contractors 
and specialist contractors) and manufacturing 
firms respectively, those that exhibit no foreign 
sales over the 11-year period are excluded from the 
final sample. The sample firms include: 54 ESFs, 73 
transportation equipment manufacturers, 68 elec-
tronic appliances manufacturers, 130 machinery 
and equipment manufacturers, and 37 manufactur-
ers producing chemical, metal, rubbers and other 
products. This distribution actually reflects the 
smaller number of Japanese ESFs in comparison 
with manufacturing firms in Japan. 
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3.2 Variables and measures
3.2.1 Dependent variable
Dependent variables used in the I-FP relationship 
consist of three types of accounting-based perfor-
mance measures: return on assets (ROA), return on 
sales (ROS) and return on equity (ROE). Although 
previous studies have used some or all of these 
measures collectively in regression analysis, Con-
tractor et al. (2003; 2007) and Lee (2013) have 
reached the same conclusion that there is a high 
level of consistency across these measures and 
casted a doubt over the necessity of measuring firm 
performance by using alternative dependent vari-
ables. Therefore, we use ROS as a measure for firm 
performance considering its popularity in widely 
cited I-FP studies (Lu and Beamish, 2001; Capar 
and Kotabe, 2003; Contractor et al., 2007). 
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Firm age is measured by the number of years that a 
firm has been in operations since its foundation 
(Autio et al., 2000; Contractor et al., 2007; Carr et 
al., 2010; Almódovar, 2012; Xue et al., 2013). Cur-
rent ratio, calculated as current assets divided by 
current liabilities of a firm, is used to indicate the 
amount of resources available to support its inter-
national expansion (Daniel et al., 2004; Lee, 2011). 
The value of total sales, measured by the natural 
logarithm of annual sales, is used as a proxy for 
firm size (Contractor et al., 2007; Vilas-Boas and 
Isabel, 2007). 

3.3 The model and analysis
Since panel data pooling longitudinal and cross-
sectional data is used in this study, the Hausman 
test is performed to contrast fits of the fixed-effect 
model and the random-effect model to the data by 
using the latest version of Stata (Hausman, 1978; 
Hitt et al., 2006). The fixed-effect model is con-
firmed as the preferred model for both ESFs and 
manufacturing firms (see Table 1).

As suggested by previous studies on the three-
stage process of internationalisation (Contractor et 
al., 2003; Lu and Beamish, 2004; Ruigrok et al., 
2007), we use three different econometric models 
(namely linear, quadratic and cubic models) to 
respectively test and identify the best model to 
describe the relationship between DOI and ROS. 
These models are expected to observe the I-FP 
relationship of Japanese ESFs with two infection 
points: a lower-bound point in the first stage and an 
upper-bound point between the second and final 
stages. The equations for these models are as 
follows: 
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The descriptive statistics and correlation matrixes of the variables are presented in Tables 2 and 3 

for ESFs and manufacturing firms respectively to initially check whether the results involve 

problems of multicollinearity (Contractor et al., 2003; Wu et al., 2012). 

4. RESULTS

The descriptive statistics and correlation matrixes 
of the variables are presented in Tables 2 and 3 for 
ESFs and manufacturing firms respectively to ini-
tially check whether the results involve problems of 
multicollinearity (Contractor et al., 2003; Wu et al., 
2012).

Except for the squared and cubic terms of DOI 
that are transformed from DOI, the results exhibit 
minimal possibility of including unstable and low 
efficient coefficients in the regression analysis, as it 
shows acceptably low values of inter-correlations 
amongst the variables (the largest values other than 
DOI2 and DOI3 are -0.41 and 0.28 respectively). 
The correlations between DOI and ROS (for both 
ESFs and manufacturing firms) show very low val-
ues (0.04 for ESFs and 0.07 for manufacturing 
firms). However, the significance level of these cor-
relations differentiates the results. Table 2 shows a 
lower level of significance for ESFs (p > 0.1); and 

Table 3 shows a higher level of significance for 
manufacturing firms (***p<0.01). These results 
suggest that the I-FP relationship of ESFs, if it does 
exist, is more complicated than a linear relationship 
and that of manufacturing firms.

The results of estimated fixed effects drawn from 
the three models are presented in Table 4. As shown 
in the last two columns of Table 4, F and adjusted R 
values of the cubic model exhibit improved model 
fits between ROS and DOI as well as ROS and the 
other variables when the squared and cubic terms 
(DOI2 and DOI3) are added to the analysis. This 
suggests that the cubic model represents not only 
the best fit between firm performance (ROS) and 
internationalisation (DOI) but also improves the 
overall level of significance. Hence, the cubic model 
represents the highest explanatory power amongst 
the models. 

Results from the cubic model exhibit negative 
and significant effects on DOI and DOI3 for ESFs 
(-0.585* and -0.981** respectively). This confirms 
that firm performance (ROS) declines at the initial 
and final stages of internationalisation when the 
degree of internationalisation is still low or overly 
high. Conversely, the effect of coefficient on DOI2 is 
positive and significant (1.583**), which indicates 
that firm performance (ROS) increases at the mod-
erate degree of internationalisation. These results 
confirm that the three-degree polynomial best 
describes the I-FP relationship of Japanese ESFs. In 
addition, these results simultaneously confirm that 
the cubic model represents the best fit for the I-FP 

Table 1: Results of Hausman test

  Fixed-effect model (b1) Random-effect model (b0)
Variables Engineering service firms Manufacturing firms Engineering service firms Manufacturing firms

DOI -0.585 -0.230 -0.056 -0.151
DOI2 1.583 0.733 0.19 0.549
DOI3 -0.981 -0.484 -0.084 -0.365
Firm Age 0.733 -0.035 0.079 -0.346
Resource Availability 0.381 0.263 0.098 0.263
Firm Size 0.029 0.277 -0.041 0.028
Chi-squared distribution 68.25 68.09
Probability 0.0000 0.0000
Chi-squared distribution is calculated by using the following function:
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Figure 1: Non-sequential international evolvement path of ESFs 
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relationship of Japanese manufactur-
ing firms, as it similarly shows nega-
tive and significant effects on DOI 
and DOI3 (-0.230* and -0.484** 
respectively) and a positive effect on 
DOI2 at a high level of significance 
(0.733**). 

5. �VISUALISING KEY 
DIFFERENCES BETWEEN ESFS 
AND MANUFACTURING 
FIRMS’ 
INTERNATIONALISATION

Figure 2 illustrates these two sets of 
results. In the first stage of interna-
tionalisation, ESFs’ performance 
shows a steeply falling curve until it 
reaches the lower-bound inflection 
point (DOI = 1.05) at which their 
performance (ROS) exhibits the low-
est score (-0.84). After that, the slope 
turns positive as ESFs increase the 
degree of internationalisation. Simi-
larly, the I-FP relationship of manu-
facturing firms plotted by the dotted 
curve also shows a negative slope in 
the first stage. Yet, it depicts a much 
shallower descending shape than that 
of ESFs as the lowest ROS is -0.42. 
Moreover, the first stage for manufac-
turing firms exhibits a wider interval 
than that for ESFs as the curve contin-
ues to depict a descending shape until 
DOI reaches 1.20. These results sug-
gest that ESFs are able to deal with 
their disadvantages and move on to 
enjoy internationalisation benefits 
sooner than their manufacturing 
counterparts. Proposition 1a is there-
fore supported. 

Firm performance rises up to the 
apex in the second stage. The curve of 
ESFs draws a rapid ascendance after 
the performance nadir at DOI = 0.105, 
which finally reaches the internation-
alisation threshold at DOI = 0.405 as 
firm performance comes to the apex 
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(ROS = 0.90). However, firm performance deterio-
rates significantly after that point onward, drawing 
an inverted U-shaped curve with steep slopes 
between the second and third stages. This implies 
that ESFs are able to reap performance faster than 
their manufacturing counterparts during the sec-
ond stage. However, their non-sequential interna-
tional evolvement path and project-following 
behaviours incur significant costs in the third stage. 
This shortens the interval in which internationali-
sation benefits outweigh incremental costs from 
the expansion, and depicts a steeper falling curve in 
the third stage. Proposition 1b is therefore 
supported. 

The larger performance deterioration plotted in 
the third stage of ESFs’ I-FP relationship highlights 
their vulnerability to disadvantages emerged after 
the internationalisation threshold. Although the 
performance of manufacturing firms is slowly 
recovered after the first stage and reaches to a lower 
performance apex (ROS = 0.81), the I-FP relation-
ship shows a gently-descending curve after that 
performance apex onward. This implies that the 
internationalisation of manufacturing firms, symb-
olised by their gradual and sequential international 
evolvement path, reduces potential risks of vulner-

able performance from coordinating complex geo-
graphically and cognitively dispersed operations. 
Hence, the dotted curve represents a higher possi-
bility to enjoy positive performance (ROS > 0) until 
DOI reaches 0.665. 

These results can be explained through the three 
influencing factors. Firm age exhibits contradicting 
effects on ESFs and manufacturing firms. Specifi-
cally, the coefficient of firm age exhibits a positive 
effect (0.733) for ESFs but a negative effect (-0.785 
in the cubic model) for manufacturing firms. These 
results support Proposition 2. The last two columns 
of Table 4 show significant and positive effects of 
resource availability on the performance of both 
ESFs (0.381**) and manufacturing firms (0.199***). 
Proposition 3 is therefore supported. Firm size does 
not have a significant effect on ESFs’ performance 
as its p-value exhibits above 0.1, whilst the coeffi-
cient of firm size represents its positive effect (0.220) 
on manufacturing firms’ performance at an accept-
able level of significance (*p < 0.1). These results 
suggest that firm size more significantly affects 
manufacturing firms’ performance. Proposition 4 
can only be partially supported.
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Figure 2: The S-curved shapes of ESFs and manufacturing firms 
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6. FURTHER DISCUSSIONS

6.1 Key research issues 
Our findings indicate that the distinctive features of 
ESFs alter the shape of the I-FP relationship differ-
ently from that of manufacturing firms. Specifically, 
ESFs’ non-sequential international evolvement 
path and their project-following behaviours signifi-
cantly boost their performance between the first 
and second stages of internationalisation. Yet, they 
simultaneously enlarge the performance variance 
across the stages and shorten the interval in which 
incremental internationalisation benefits exceed 
incremental costs. Despite their high potential to 
quickly digest the negative shocks and to reach high 
performance at moderate DOI, there are risks asso-
ciated with their business models (Hansen et al., 
2011). These distinctive features may turn their 
internationalisation strategies into highly specula-
tive and unsustainable as the solid curve exhibits 
fluctuated performance over different DOIs. Such 
observations provide an empirical ground to recog-
nise the differences between the I-FP relationship 
of ESFs and manufacturing firms in the specific 
context of Japan. With this grounding work sup-
ported by indisputable evidence, we can start 
developing theoretical explanations and testing 
them in the future. For example, we can provide 
real options reasoning for various patterns of inter-
nationalisation strategic choices (McGrath, 1999), 
or examine the influence of network structures on 
the performance of global service operations 
(Zhang et al., 2016). 

Specific research issues can also be identified. 
For example, by revisiting Japanese ESFs’ mean 
DOI (0.15) that is much lower than manufacturing 
firms’ mean DOI (0.28), we can recognise that ESFs 
are still regarded as relatively inexperienced in 
international operations and adhered to their busi-
ness practices in the domestic operations context. It 
is therefore important for them to deal with associ-
ated disadvantages (especially liabilities of newness) 
as the solid curve in Figure 2 plots a steeply descend-
ing curve in the early stage of internationalisation. 
Similarly, the positive effect of firm age implies that 
ESFs’ longevity is positively related to their ability 
to mitigate operations embeddedness. Indeed, 

experience and knowledge accumulated during the 
process of internationalisation can accelerate the 
performance reaped during the second stage and 
slacken the rapidly falling performance after the 
internationalisation threshold. In contrast, the lia-
bilities of aging are considered as a key explanatory 
factor for manufacturing firms’ slower and smaller 
performance increase during the second stage of 
internationalisation. We can therefore propose that 
ESFs with a longer history of international opera-
tions are able to benefit more from their interna-
tional expansion. In other words, operations 
embeddedness would be effectively mitigated by 
ample time-based experience. In addition, even 
though Japanese ESFs are able to reach the first 
inflection point (DOI = 0.105) earlier than manu-
facturing firms and their performance is recovered 
faster during the following interval, having suffi-
cient resources to endure the deep performance 
drops in this interval is vital to support and acceler-
ate their internationalisation leading up to the stage 
in which incremental costs can be offset by incre-
mental benefits. On the contrary, the dotted curve 
exhibits shallower drops in manufacturing firms’ 
performance during the early stages. This indicates 
that they are able to deal with high entrance costs 
and expand to foreign markets more smoothly than 
ESFs. However, the curve illustrates a prolonged 
interval in which their performance is negative, 
which indicates a long time gap between exporting 
and FDI phases in their internationalisation as well 
as their vulnerability to the liabilities of aging. These 
research issues suggest promising avenues for our 
theoretical development in the future (Nordenfly-
cht, 2010; Zhang et al., 2018).  

6.2 Managerial implications 
By recognising the positive effects of firm age and 
resource availability on internationalisation, our 
findings will offer useful guidance for Japanese 
ESFs to make effective strategic decisions. Since 
there are in general considerable costs and disad-
vantages resulted from high operations embedded-
ness when ESFs expand to foreign markets, their 
internationalisation strategy should be carefully 
designed to minimise or endure a deep perfor-
mance drop in the early stage of internationalisa-
tion. To do so, their managers need a proper grasp 
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of the positive driving forces for firm performance 
embodied by time-based experience and available 
resources. These factors would lead to organisa-
tional flexibility and financial strength to deal with 
unfamiliar foreign business environments and ini-
tial internationalisation disadvantages. That is to 
say- sufficiently accumulated experience and avail-
able resources can be used to enhance strategic 
operations capabilities to cope with increasing 
coordination, governance and transaction costs 
occurred in the later internationalisation stages. In 
addition, on the ground that firm size does not 
exhibit a significant effect on the I-FP relationship 
in our analysis, we are reluctant to recommend 
Japanese ESFs to over aggressively increase their 
scale of international operations as major global 
ESFs tend to do that recently through ambitious 
mergers and acquisitions.  

7. CONCLUSION

We empirically illustrate the notion that the rela-
tionship between internationalisation and firm 
performance is heterogeneous and dynamic by 
nature. In particular, our analysis demonstrates that 
the ESFs’ non-sequential international evolvement 
path and their project-following behaviours play a 
central role in destabilising and shortening the 
cycle of their international expansion. We also rec-
ognise a critical impediment to the international 
growth of Japanese ESFs, namely operations 
embeddedness, and recommend firm age and 
resource availability as key factors alleviating this 
impediment. 

Whilst this paper explores the I-FP relationship 
in an important industrial setting, the findings 
should be interpreted in light of a few limitations. 
Above all, we can only investigate 54 ESFs due to 
the small number of Japanese ESFs operating in 
foreign markets, whereas 308 firms are drawn from 
manufacturing sectors. This limits the stability and 
generalisability of our findings, and most impor-
tantly the comparability of our results drawn from 
the dataset. Notably, we attempted to identify the 
variance across manufacturing sectors in the data-
set but our analysis hardly suggested any significant 
result. Future research should include additional 
firms or sub-sectors conducting engineering ser-

vice related activities so that the sample size of both 
ESFs and manufacturing firms can be adequately 
balanced. In addition, new variables especially 
those that can precisely measure a firm’s interna-
tional experience such as years of international 
involvement (Xue et al., 2013) and FETE (Contrac-
tor, 2012) can be included to provide a robust miti-
gating effect on the I-FP relationship. Furthermore, 
Proposition 4, which is not fully supported in this 
paper, can be further studied by using these inter-
national experience variables or redefined firm size 
parameters that may specifically indicate a firm’s 
international operations. This will hopefully lead to 
valuable insights for Japanese ESFs to cope with 
negative shocks stemming from their operations 
embeddedness. Last but not least, future research 
should be targeted at theoretical explanations 
extending to other contextual factors, such as coun-
try distance, institutional structures, economic 
cycles and operational characters, for the continu-
ing growth this important knowledge area.   
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