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Abstract: With the proposal of the “One Belt One Road (OBOR) initiative”, the Chinese architecture,
engineering, and construction (AEC) industry has increasingly been exploring the overseas markets.
This paper adopted the propensity score matching and difference-in-differences (PSM-DID) method
to evaluate the impact of the OBOR Initiative on Chinese international contractors and consulting
firms, respectively. The results shows that the OBOR Initiative significantly stimulated the overseas
market development of contractors, whereas it had no positive impact on consulting firms. The
results may provide comprehensive guidance for industry practitioners, policymakers, and scholars
to correctly understand the different characteristics of international contractors and consulting firms,
thereby formulating a targeted development strategy.

Keywords: One Belt One Road Initiative; PSM-DID; Chinese architecture, engineering, and construction
industry; overseas market development

1. Introduction

Since the proposal of the One Belt One Road (OBOR) Initiative in 2013, China’s
outward foreign direct investment (FDI) has experienced rapid growth through a series
of measures, such as expanding investment scale, broadening investment fields, and
strengthening policy support [1]. According to the Ministry of Commerce of the People’s
Republic of China (MOC), China’s outward FDI flows and stock were USD 107.84 billion
and USD 660.48 billion, respectively, in 2013, accounting for a global share of 7.6% and 2.5%,
respectively [2]. By the end of 2021, China’s outward FDI flows and stock had reached
USD 178.82 billion and USD 2.79 trillion, accounting for 10.5% and 6.7% of the global total,
respectively [3].

The OBOR Initiative has presented unprecedented opportunities for Chinese construc-
tion firms to invest in overseas projects [4]. From 2013 to 2020, the Chinese international
project contracting accumulated a turnover of USD 1259.51 billion [5]. However, it was
found that there exists significantly uneven development between Chinese international
contractors and Chinese international consulting firms. According to the Engineering
News-Record (ENR), 79 Chinese firms were listed among the top 250 international con-
tractors with a total overseas revenue of USD 112.97 billion [6], whereas only 24 Chinese
firms were included in the top 225 international design firms with a total overseas revenue
of USD 4.60 billion [7]. Looking back over the past decade, the total revenue of Chinese
international contractors on the ENR list was about USD 1 trillion, whereas the revenue
of Chinese international consulting firms on the ENR list was only USD 36.53 billion. In
addition, the OBOR Initiative involves a wide range of projects, including infrastructure
construction, energy development, urban planning, and other fields [8]. Consulting firms
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may be more involved in the pre-planning and design stages of the project, while contrac-
tors may be more involved in the implementation stage [9]. Therefore, it is worth thinking
whether the OBOR Initiative affects Chinese international contractors and consulting
firms differently.

Although research on the OBOR Initiative has gained significant attention in the last
decade, the majority of the existing literature has focused on areas such as FDI [10], cultural
appropriation [11], mutual benefits or loses [12], strategic response [13], economic and
trade exchanges [14], and overseas project management [15]. Some studies have compared
the impact of the OBOR Initiative on different types of firms, such as state-owned firms
and non-state-owned firms [1]. Despite the richness of existing research, empirical analysis
on the impact of the OBOR Initiative on Chinese international architecture, engineering,
and construction (AEC) firms is scarce. Only several studies focus on the development of
infrastructure along the route [16] and engineering procurement in the context of OBOR [17].
No research has compared and analyzed the impact of the OBOR Initiative on consulting
firms and contractors, respectively.

The objectives of this paper are (1) to examine the impact of the OBOR Initiative
on Chinese international AEC firms; (2) to compare the impact of the OBOR Initiative
on Chinese international contractors and consulting firms. This paper aims to reveal
the influence of the OBOR Initiative on Chinese international AEC firms, addressing
the knowledge gap in previous studies. Furthermore, through comparative research,
policymakers can enhance their understanding of the specific impacts of the OBOR Initiative
on different types of construction firms. This understanding enables them to make more
effective policy adjustments and optimizations, aiming to support the development of all
relevant construction firms more efficiently.

2. The Literature Review
2.1. The OBOR Initiative

Since the implementation of the OBOR Initiative, scholars have discussed the impact
of the OBOR Initiative on FDL. Tian et al. (2020) documented that the implementation of
the OBOR Initiative will help China promote FDI [18]. Yu et al. (2019) collected data on
FDI transactions from the Ministry of Commerce to quantitatively measure the impact
of the OBOR Initiative on the long-term FDI model of Chinese firms. The study results
demonstrated that the OBOR Initiative significantly promoted China’s FDI transactions [10].
However, some studies presented an opposing perspective. For example, Chen and Liu
(2019) found that the OBOR Initiative does not directly enhance the performance of FDI
firms. Instead, it plays a temporary restraining role, with the marginal effect initially
increasing and then decreasing [19]. Nevertheless, Yu et al. (2020) argued that the OBOR
Initiative significantly promotes the export of countries along the route using the difference-
in-differences (DID) method [20]. The empirical results also indicated that the OBOR
Initiative has a positive impact on capital-intensive industries, while its impact on labor-
intensive industries was not significant. Although existing studies have documented the
impact of the policy interventions on construction firms [21], few studies have focused on
the impact of the OBOR Initiative on Chinese international AEC firms.

Simultaneously, numerous studies have examined the significance of the OBOR Ini-
tiative itself [22], its future development [23], and its influence on countries along the
route [24]. For instance, Jiang et al. (2021) discussed the impact of the OBOR Initiative on
green economy growth by combining the DID model with the propensity score matching
(PSM) method [25]. Enderwick (2018) assessed the potential influence of the OBOR Initia-
tive on trade [26]. Li et al. (2021) analyzed its impact on research and development (R&D)
activities [27].

2.2. The OBOR Initiative and Chinese International AEC Firms

The OBOR Initiative plays a crucial role in stimulating economic growth and develop-
ment in countries along the route [28]. Substantial funds mobilized for OBOR projects, as
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emphasized by Liang (2020) [29], primarily originate from crucial financial sources such
as the Asian Infrastructure Investment Bank (AIIB), the Silk Road Fund, and the BRICS
Development Bank [30]. These financial contributions have played a vital role in facilitating
infrastructure development projects [31,32].

The continuous implementation of the OBOR Initiative has led to the expansion and
scaling up of projects in countries along the route [33], resulting in a significant surge
in global demand for construction and engineering services. Chinese construction and
engineering firms are actively expanding globally by participating in the OBOR Initiative
and other international cooperation projects spanning diverse sectors such as infrastructure
and energy [34,35]. This proactive approach empowers Chinese construction firms to
extend their business footprint on a global scale.

The OBOR Initiative also establishes conducive conditions for the advancement of
Chinese foreign contracting projects. As indicated by Sun et al. (2022), their research
substantiated a significant spatial agglomeration effect in Chinese contracting projects in 46
countries along the route [36]. Furthermore, their study emphasized China’s active pursuit
of opportunities for resource acquisition within these countries along the route. The OBOR
Initiative creates a highly competitive, dynamic environment and cooperation network for
construction projects in specific regions [37].

2.3. Owverseas Development Indicators

With the liberalization of the construction market, an increasing number of construc-
tion firms are expanding into overseas markets to develop their businesses [38,39]. AEC
firms are integral components of construction firms, providing AEC services [40]. The
overseas development of Chinese international AEC firms can be assessed through various
indicators, including international revenue [41,42], the degree of internationalization [43,44],
and the scale of projects [45]. International revenue is a widely adopted indicator for gaug-
ing the overseas development of international firms, reflecting the implementation of
internationalization strategy in AEC firms [46]. For instance, Sullivan (1994) considered a
firm’s overseas sales or revenue as a meaningful first-order indicator of its involvement
in international business [47]. The ENR ranks international contractors and consulting
firms based on their international revenue, providing insight into the nature of overseas
market development [48]. Therefore, this study selects international revenue as the index
to measure firms’ international market development.

In addition to assessing the impact of the initiative on Chinese international AEC firms,
it is imperative to consider other variables that may influence changes in the dependent
variable. This study also needs to account for variables such as the age of the firm [49,50],
the size of the firm [51], and the degree of internationalization of the firm [44]. The age of the
firm is determined by its oldest establishment at the time of foundation. Longer-operating
firms are deemed more competitive in international AEC firms. Firm size is measured by
its total revenue, where an increase in a firm’s total revenue in overseas markets directly
influences its impact on international market. The degree of internationalization is deter-
mined by the ratio of its international revenue to its total revenue. The age, scale, and
degree of internationalization of firms reflect the differences in their development stages,
resource allocation, and international market experience. By considering these factors, we
can better understand the impact of the OBOR Initiative on different types and stages of
firms. Therefore, the selection of control variables should consider the comprehensive
impact on Chinese international AEC firms.

Despite the multitude of studies exploring the influence of the OBOR Initiative, our
understanding of how the initiative impacts Chinese international AEC firms remains
limited, particularly in observing its distinct effects on contractors and consulting firms.
Therefore, this study aims to examine the impact of the OBOR influence on contractors and
consulting firms separately. Figure 1 shows the theoretical framework of this paper.
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Figure 1. Theoretical framework.

3. Methodology
3.1. Data Sources

The OBOR Initiative was proposed in October 2013, so the initiative implementation
time was determined to be 2014. As the COVID-19 pandemic happened in 2020, the time
frame of the study was defined as 2008 to 2020. Samples were selected from ENR'’s the top
250 contractors list and the top 225 design firms list. To observe the impact of the OBOR
Initiative, these selected samples needed to be in the ENR list from consecutively 2008
to 2020, or with at most one missing year. Missing data were supplemented using the
average growth rate method. The treatment and control groups were carried out based on
whether the samples belong to the countries along the route. Finally, 60 contractors were
selected from the ENR list, with 18 contactors in the treatment group and 42 contractors in
the control group. Meanwhile, a total of 34 consulting firms were selected from the ENR
list, with 15 firms in the treatment group and 38 firms in the control group (Appendix A).
Totally, 1466 balanced panel data were obtained. Dependent variable: international revenue.
To assess the impact of the OBOR Initiative on Chinese international AEC firms, this study
used the logarithm of international revenue based on the ENR list as the dependent variable.

Explanatory variables: the interaction term (treated; x time;) between the regional and
year dummy variables. The regional variable treated; indicates whether a firm belongs to
countries along the route. If a firm belongs to the countries along the route, the variable
treated; was assigned a value of 1; otherwise, it was assigned a value of 0. The year variable
time; was set to 1 for years after 2014 and 0 for years prior.

In addition to the OBOR Initiative, many factors may affect the overseas market
development of Chinese international AEC firms. Drawing from previous studies [52,53],
several factors were selected as control variables. They were firm age, firm size, and degree
of internationalization (Doi). Firm age was calculated as the difference between the current
year and the year of establishment. Firm size can be measured by its total revenue. The
degree of internationalization was determined as the ratio of overseas revenue to total
revenue of firm. In addition, the square of age (Age?) and degree of internationalization
squared (Doi?) as well as the logarithm of the firm’s size (Ln_size) were analyzed as
control variables.

3.2. Data Analysis Tool

This study employed the PSM-DID method to quantitatively examine the impact of the
OBOR Initiative on Chinese international AEC firms. The DID method is acknowledged as
the best method to evaluate the influence of policy implementation [54]. The PSM method
is required before applying DID to reduce the endogeneity problem caused by selection
bias [55]. Unlike the DID method, PSM-DID rigorously controls dimensions in both the
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time and space directions, mitigating the impact of other potential factors on the variables
under investigation. Kernel matching is a method to match samples from the control group
with the treatment group through weighted averages [56]. This significantly enhances the
scientific rigor and objectivity of the experimental results.

In this paper, the PSM-DID model was established and described as follows:

Y = ag + aqtreated; + aptimer + astreated; X timer + BXj + Aj + v + Ui (1)

where Y, is the explained variable, denoting the international revenue of the firm i in year
t (after logarithmic transformation). The regional dummy variable Treated; = 1 indicates
that the firm belongs to countries along the route, and treated; = 0 indicates that it does
not belong to countries along the route. The time dummy variable Time; = 1 indicates the
year after 2014, and Time; = 0 indicates the year prior to 2014. Treated; X time; are the core
explanatory variables; X;; represents a series of control variables influencing international
revenue, such as firm age, firm size, degree of internationalization, the square of age, the
logarithm of size, and the square of degree of internationalization. The A; and ; denote
individual fixed effect and time fixed effect, respectively; yi;; represents random error term;
and g, &1, &3, a3, and B are the parameters to be estimated.

Robustness tests are essential to affirm the reliability of the results [57]. The balanced
trend test validates the comparability of firms’ overseas market development before the
initiative’s implementation by assessing whether the trend plots of the treatment and control
groups satisfy the parallel trend assumption. Placebo testing confirms consistency by
fictionalizing one or more models based on the original model by changing the time interval
and sample interval of the study. After conducting robustness tests to strengthen the
reliability of the results, this study conducted post-interviews to seek a deeper interpretation
of the results, thereby enriching the discussion.

Based on the above model and data, this study conducted an empirical analysis to test
the impact of the OBOR Initiative on Chinese international AEC firms. Figure 2 shows the
research flow.

Data collection

Robustness test

kernel matching
Parallel trend test

Descriptive statistics

_ v

Matching test

R—

E Placebo test

Model building

I — T L

post-interview

Figure 2. Research flow.

4. Results
4.1. Analysis of Propensity Score Matching Results

In this study, descriptive statistics of the variables are shown in Table 1. The logit
model was used to estimate the parameters, and kernel matching was selected to score the
sample data. Observable variables were utilized to match AEC firms in both the treatment
and control groups within a common range of values. Therefore, this study firstly used
kernel matching to the sample data. The results of the matching are presented in Table 2.
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Except for the degree of internationalization and the square of internationalization degree,
the differences between the treatment group and the control group were found to be
insignificant. The deviation of the other four control variables used in PSM was reduced to
less than 20% [58]. The distribution of tendency scores, as depicted in Table 2, indicated

that the distribution between the treatment and control groups was similar after PSM.

Table 1. Descriptive statistics of consulting firms and contractors.

A B A B A B A B A B
Variables Observations Mean Standard Deviation Min Max
Size 689 777 1136 13,220 1345 22,915 1650 94.70 10,399 180,355
Doi 689 777 0.512 0.456 0.303 0.288 0 0 1 1
Age 689 777 53.06 69.95 32.71 48.21 3 1 180 185
Age2 689 777 3884 7214 5038 8777 9 1 32,400 34,225
Ln_size 689 777 6.313 8.584 1.351 1.355 2.803 4.551 9.250 12.10
Doi? 689 777 0.354 0.291 0.318 0.292 0 0 1 1
Notes: A represents consulting firms; B represents contractors.
Table 2. Results of the balance test for propensity score matching (consulting firms).
S . Mean % Reduct T-Test el
Variabl ample Control % Bi > It
arable P Treated ontro 1as | Bias | t b
Ace Unmatched 43.273 57.487 —49.0 —5.25 0.000 ***
8 Matched 43.337 39.611 12.9 73.8 1.80 0.072*
Si Unmatched 668.01 1290 -50.9 —6.62 0.000 ***
1z€ Matched 671.29 591.33 6.5 87.1 0.86 0.39
Doi Unmatched 0.53454 0.49787 11.4 1.44 0.151
ot Matched 0.53212 0.37363 49.1 —332.3 4.44 0.000 ***
.5 Unmatched 2297.5 4558.1 —53.7 —5.45 0.000 ***
Size Matched 2304.4 1964.2 8.1 85.0 1.83 0.068 *
Ln si Unmatched 5.578 6.5627 —-749 —-9.14 0.000 ***
n_size Matched 5.5883 5.7363 ~11.3 85.0 ~1.13 0.258
2 Unmatched 0.41783 0.32326 28.3 3.55 0.000 ***
Doi Matched 0.41482 0.25214 48.8 —72.0 441 0.000 ***

Notes: “Unmatched” represents samples before matching, while “Matched” represents samples after matching.
Standard errors appear in parentheses, * indicates p < 0.05, and *** indicates p < 0.001.

Table 3 reveals that, compared to the pre-matching data, the standard deviations of
the other four variables after matching were notably reduced, except for the degree of
internationalization and the square of the degree of internationalization. Additionally,
the corresponding t-value did not reject the null hypothesis, indicating no systematic
difference between the treatment and control groups. This suggests the effectiveness of
kernel matching.

Furthermore, to illustrate the matching results, kernel density distributions were plotted
before and after matching based on propensity scores, as depicted in Figures 3 and 4. The
propensity scores of the samples in the treatment group and the control group mostly overlap,
aligning with the common tendency hypothesis. After matching, the overall distribution
approximated a normal distribution. Therefore, the matching results of this study passed the
balance test.
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Table 3. Results of the balance test for propensity score matching (contractors).

S . Mean (%) Reduct T-Test "
Variabl ample 1 Bias (% > It
ariable p Treated Contro ias (%) | Bias| ’ p
Ave Unmatched 43.273 56.868 —46.6 —4.99 0.000 ***
& Matched 43273 38.644 15.9 66.0 2.35 0.019 *
5 Unmatched 668.01 1319.4 —53.1 ~5.85 0.000 ***
1€ Matched 668.01 642.47 2.1 96.1 0.28 0.782
Dot Unmatched 0.53454 0.50478 9.2 1.16 0.247
ot Matched 0.53454 0.40289 408 —342.4 3.62 0.000 ***
- Unmatched 2297.5 4505 —51.9 —5.27 0.000 ***
Size Matched 2297.5 1817.7 11.3 78.3 2.83 0.005 *
L . Unmatched 5.578 6.6022 —78.2 —9.51 0.000 ***
n-size Matched 5.578 5.7812 —155 80.2 —151 0.131
” Unmatched 0.41783 0.33027 26.2 3.27 0.001 **
Dot Matched 0.41783 0.28502 39.8 517 3.55 0.000 ***

Notes: Standard errors appear in parentheses, * indicates p < 0.05, ** indicates p < 0.01, and *** indicates p < 0.001.
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Figure 3. Comparison of kernel density distribution before and after PSM (consulting firms).

4.2. Difference-in-Differences Analysis Results

Table 4 presents the regression results, with column 1 reflecting the analysis conducted
without the inclusion of control variables and column 2 incorporating control variables.
The results revealed that the presence or absence of control variables did not influence the
outcomes. Specifically, the OBOR Initiative exhibited no positive impact on the revenue of
consulting firms in countries along the route. Except for firm age, the square of firm age, and
firm size, all other control variables demonstrated significance. The internationalization of
firms was found to propel overseas market development in Chinese international AEC firms.
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Figure 4. Comparison of kernel density distribution before and after PSM (contractors).

Table 4. Results of difference-in-differences analysis.

Consulting Firms Contractors
Variables
Ln_Revenue Ln_Revenue Ln_Revenue Ln_Revenue

did —0.496 *** —0.085 *** —0.165 0.034 **

! (—4.32) (—2.54) (—1.48) —22
Ace 0.001 0.007 ***

8 ~0.39 —3.99

5 —0.000 —0.000
ize —0.12 (—0.94)
Dot 7.175 *** 6.102 ***
o1 —30.91 —25.42
—0.000 —0.000 ***

2

Age (—0.21) (—4.24)
Lo s 0.962 *** 1.009 ***
n_size —104.89 —70.69
- —4.278 % —3.468 ***

Doi (—22.10) (—16.56)
Constant 5.257 #** —2.906 *** 7.091 #** —2.961 ***
onstan —81.22 (—42.07) —117.44 (—20.80)

Observations 592 591 373 373
R-squared 0.019 0.969 0.005 0.977

Notes: Standard errors appear in parentheses, ** indicates p < 0.01, and *** indicates p < 0.001.

Similarly, in Table 4, column 3 presents the results without including control variables,

while column 4 includes control variables.

The calculation results indicated that the

influence of the OBOR Initiative on the contractor’s revenue was not significant without
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adding other variables. After adding the control variables, the regression results indicated
that the OBOB Initiative played a significant role in increasing contractors’ revenue in
countries along the route. Except for firm size, all other control variables were significant.
The length of a firm’s operating life and its degree of internationalization facilitated the
overseas development of Chinese international AEC firms. This demonstrates that as
the firm ages, contractors can accumulate experience, enhance their business in overseas
markets, and further strengthen the standing of Chinese international AEC firms in the
international construction market.

5. Robustness Tests

The estimation results based on the above model showed that the OBOR Initiative had
a positive effect on contractors but had no positive effect on consulting firms. To ensure the
reliability of the research results, it is imperative to conduct parallel trend tests and placebo
tests, which aim to eliminate alternative hypotheses.

5.1. Parallel Trend Test

The empirical results of the model showed that the OBOR Initiative significantly
boosted contractors with no positive impact on consulting firms. However, this result
is based on the premise that the trend of international revenue between the treatment
group and the control group was parallel before the initiative was proposed. This indicates
that there was no systematic difference in international revenue between contractors and
consulting firms before the OBOR Initiative was proposed. Therefore, we need to further
verify the parallel trend test between the treatment group and the control group before the
implementation of the OBOR Initiative [59].

This study selected data from the three years before and after the proposal of the OBOR
Initiative to test the parallel trend, as shown in Figure 5. The horizontal axis represents
the number of years before and after the implementation of the OBOR Initiative, while the
vertical axis represents the estimated interaction coefficient between the treatment group
and different years. This coefficient was used to evaluate the impact of the OBOR Initiative
on the annual international revenue of firms before and after its implementation.

0.8

0.6
06
L

0.4
L
0.4
L

In_revenue

In_revenue

0.2
L

0
L

-0.2
L

T T T T T T
pre_2 pre_1 current time_1 time_2 time_3 pre_2 pre_1 current time_1 time_
Year Year

Figure 5. Parallel trend test using the countries along the route as the treatment group ((left)
consulting firms and (right) contractors).

Figure 5 illustrates the outcomes for consulting firms. The interaction coefficient
remained around 0 without any significant difference before 2014, indicating that before
the implementation of the OBOR Initiative, the change trends of the international revenue
of firms from countries along the route and non-countries along the route were essentially
parallel. However, as the years increase, the estimated coefficient of the interaction term
significantly increases in a positive direction. This indicated that the impact of the OBOR
Initiative on consulting firms has gradually emerged since 2014. Consequently, the sample
successfully passed the parallel trend test.
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As depicted in Figure 5, the results for contractors demonstrate that the correlation
coefficients are consistently positive and fluctuated around 0 without any noteworthy
difference before 2014. This suggested that the control and treatment groups exhibited
the same trend prior to the proposal of the OBOR Initiative. In 2014 and the subsequent
year of initiative implementation, the correlation coefficient notably increased and became
significantly positive. However, it swiftly returned to near 0 afterwards, indicating that the
OBOR Initiative had a significant positive effect during the year of implementation and
following year.

In summary, the research model of this study conformed to the parallel trend test,
making the conclusion regarding the impact of the OBOR Initiative on Chinese international
AEC firms reliable.

5.2. Placebo Test

To examine whether the conclusions of this study are biased due to omitted variables,
we conducted a placebo test by randomly assigning treatment and control groups in the
matched sample [60,61]. Specifically, 15 firms were randomly selected from the 53 consult-
ing firms to serve as the “pseudo” experimental group, with the remaining firms designated
as the control group. Similarly, 18 firms were randomly chosen from the 60 contractors as
the “pseudo” treatment group, with the remaining firms constituting the control group. In
this paper, the above random generation process was cycled 500 times. Since the “pseudo”
test group is randomly generated, it should not significantly impact the explained variables,
and its estimation coefficient should be around 0 [62].

The results of the placebo test are shown in Figure 6. The regression coefficients from
the randomized trial were concentrated around 0. The actual estimation coefficient (—0.085)
represented by the vertical line on the left and the actual estimation coefficient (0.035) on the
right belong to abnormal values in the distribution of the placebo test coefficient. Therefore,
it can be concluded that there was no obvious missing variable bias in the estimation results
of this paper. The placebo test results showed that the setting of the above model (one) was
reliable, confirming that the implementation of the OBOR Initiative had a robust impact on
Chinese international AEC firms unaffected by other unobserved random variables.
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Figure 6. Placebo test results (left consulting firms and right contractors).

6. Discussion

This paper systematically examined the impact of the OBOR Initiative on Chinese
international contractors and consulting firms using the PSM-DID method. The findings
provided new insights into future development. The results showed that the OBOR Ini-
tiative had a significant positive impact on contractors but had no positive impact on
consulting firms. To test the robustness of our findings, post-interviews were conducted
with five experts from diverse departments, including general management, supply chain,
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marketing, and the project management office (PMO). All respondents affirmed the re-
search outcomes and offered valuable perspectives on the expansion strategies of Chinese
international AEC firms. Combined with the existing literature, the following reasons for
the results were analyzed.

Firstly, international contractors and consulting firms exhibit having distinct demands
for production factors. Contractors primarily engage in fields such as construction, in-
frastructure development, and engineering, which typically demand substantial capital
for operations and maintenance [63]. Therefore, international contractors are typically
labor-intensive and capital-intensive firms, requiring significant investments in labor, mate-
rials, and equipment for civil engineering and construction activities [64]. This reliance on
large-scale funding can be addressed favorably by the OBOR Initiative, which provides
significant financing support for their involvement in infrastructure construction projects
in countries along the route. Conversely, consulting firms are typical knowledge-based
professional service firms [65]. They create customer value by leveraging knowledge,
including past experience and innovation, to address non-routine problems, rendering
them less dependent on traditional funding sources [66]. Additionally, close collaboration
and effective communication with clients contribute to the success of consulting projects,
thereby increasing revenue. The years a firm has been in business can enhance its market
reputation and attractiveness, positively influencing consulting revenue. These inherent
differences explain why the OBOR Initiative has different impacts on contractors and
consulting firms.

Secondly, numerous projects financed by Chinese contractors involve collaboration
with foreign consulting firms for design consultation. For example, the Karachi-Lahore
Expressway was financed by the Export-Import Bank of China and constructed by a Chi-
nese state-owned engineering corporation, which enlisted the design consultation expertise
of Parsons Brinckerhoff (U.S.). Similarly, the Pada-Jamna Bridge project in Bangladesh in-
volved Chinese construction firms, with design consultation provided by Mott MacDonald
(U.K.). Hence, although the OBOR Initiative facilitated the development of infrastructure
projects along the route, Chinese international consulting firms did not acquire as many
market opportunities as contractors.

Lastly, technical standards serve as a critical factor limiting the internationalization
of consulting firms [67]. Chinese technical standards are constrained by factors such as
delayed internationalization efforts and inadequate coordination of standards. There is
still a certain gap in the overall level of development compared to European and American
standards. Furthermore, Chinese firms participating in the “Belt and Road” project pre-
dominantly adhere to European and American standards. Even when Chinese standards
are utilized, verification against European and American standards is often required.

7. Conclusions

Studying the impact of the OBOR Initiative on Chinese international AEC firms is cru-
cial for analyzing the direction of the overseas market. Therefore, this study discussed from
the perspectives of contractors and consulting firms, respectively. Initially, 113 firms from
the ENR list from 2008 to 2020 were selected, resulting in 1466 balanced panel data samples
obtained through average growth rate method for missing values. Then, the PSM-DID
method was applied to estimate the impact of the OBOR Initiative on Chinese international
AEC firms. The empirical results showed that the OBOR Initiative significantly stimulated
the overseas market development of contractors, while it had no positive impact on con-
sulting firms. The results also showed that the degree of internationalization had a positive
effect on Chinese international AEC firms. In addition, robustness tests confirmed that the
empirical results passed the balanced trend test and were not affected by other variables.
The results also provide comprehensive guidance for industry practitioners, policymakers,
and scholars to correctly understand the different characteristics of international contractors
and consulting firms, thereby formulating targeted development strategies.
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This research has several limitations to be addressed in future research. Firstly, firms
were selected from the ENR list, which overlooks the impact of the OBOR Initiative on
small- and medium-sized firms. Secondly, although PSM-DID is widely used to assess
policy effect, it may neglect the influence of other policies beyond the OBOR Initiative.
Finally, due to the limited data, the contractor’s control group consisted of only Chinese
firms after screening, which may affect the experimental results.

Despite these limitations, this study still has implications for academia and the AEC
firms. Firstly, it provides empirical insights into the impact of the OBOR Initiative on
Chinese international AEC firms, offering a robust foundation for stakeholders. Secondly,
the research findings can guide governmental entities in formulating targeted policies
tailored to the distinctive effects of the OBOR Initiative. Lastly, the study results provide
valuable insights for firms seeking to expand into overseas markets. Future research
endeavors should select sample data with diverse attributes for similar studies, facilitating
comparative analyses and yielding more meaningful conclusions.
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Appendix A
No. Firm Country Group
Contractor
1 ANSALDO ENERGIA SPA Italy Control
2 BECHTEL US.A. Control
3 BLACK & VEATCH US.A. Control
4 BONATTI SPA Italy Control
5 BOUYGUES France Control
6 CHIYODA CORP Japan Control
7 COmSA EmTE Spain Control
8 DAEWOO ENGINEERING & CONSTRUCTION CO Korea Control
9 ED. ZUBLIN AG Germany Control
10 FCC Spain Control
11 FLUOR CORP US.A. Control
12 GS ENGINEERING & CONSTRUCTION Korea Control
13 HOCHTIEF AKTIENGESELLSCHAFT Germany Control
14 HYUNDAI ENGINEERING & CONSTRUCTION CO Korea Control
15 JGC CORP Japan Control
16 KAJIMA CORP Japan Control
17 KBR INC US.A. Control
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18 KIEWIT CORP US.A. Control
19 KINDEN CORP Japan Control
20 OBAYASHI CORP Japan Control
21 PENTA-OCEAN CONSTRUCTION CO Japan Control
22 PER AARSLEFF A/S Denmark Control
23 POSCO ENGINEERING & CONSTRUCTION Korea Control
24 ROYAL BAM GROUP NV The Netherlands Control
25 SACYR Spain Control
26 SAMSUNG C&T CORP Korea Control
27 SAMSUNG ENGINEERING CO Korea Control
28 SK ENGINEERING & CONSTRUCTION CO Korea Control
29 SSANGYONG ENGINEERING & CONSTRUCTION CO Korea Control
30 STRABAG SE Austria Control
31 TAISEI CORP Japan Control
32 TECNICAS REUNIAAS Spain Control
33 TOYO ENGINEERING CORP Japan Control
34 TUTOR PERINI CORP US.A. Control
35 VINCI France Control
36 WORLEYPARSONS LTD Australia Control
37 BESIX SA Belgium Control
38 GHELLA SPA Italy Control
39 IMPRESA PIZZAROTTI & C Italy Control
40 MAIRE TECNIMONT Italy Control
41 SICIM SPA Italy Control
42 SKANSKA AB Sweden Control
43 CHINA COMMUNICATIONS CONSTRUCTION GROUP LTD China Treatment
44 CHINA GEO-ENGINEERING Corp China Treatment
45 CHINA JIANGSU INT'L ECON China Treatment
46 CHINA METALLURGICAL GROUP CORP China Treatment
47 CHINA National Chemical ENG’G Group Corp China Treatment
48 CHINA NATIONAL MACHINERY INDUSTRY CORP China Treatment
49 CHINA RAILWAY CONSTRUCTION CORP China Treatment
50 CHINA RAILWAY GROUP LTD China Treatment
51 CHINA STATE CONSTRUCTION ENGINEERING CORP China Treatment
52 CHINA WU YI CO China Treatment
53 SINOPEC ENGINEERING (GROUP) CO China Treatment
54 CITIC CONSTRUCTION CO China Treatment
55 CTCI CORP China Treatment
56 DONGFANG ELECTRIC CORP China Treatment
57 QINGJIAN GROUP CO China Treatment
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58 SHANGHAI CONSTRUCTION GROUP China Treatment
59 SHANGHAI ELECTRIC GROUP CO China Treatment
60 SINOSTEEL EQUIPMENT & ENGINEERING CO China Treatment
Consulting companies
1 ASSOCIATED CONSULTING ENGINEERS Greece Treatment
2 CHINA COMMUNICATIONS CONSTRUCTION GRP China Treatment
3 CHINA INT'L WATER & ELECTRIC CORP China Treatment
4 CHINA NATIONAL MACHINERY INDUSTRY CORP China Treatment
5 CHINA RAILWAY CONSTRUCTION CORP China Treatment
6 CHINA RAILWAY ENGINEERING CORP China Treatment
7 CHINA RAILWAY GROUP LTD China Treatment
8 CHINA TIANCHEN ENGINEERING CORP China Treatment
9 EHAF CONSULTING ENGINEERS Egypt Treatment
10 ENERGOPROJEKT HOLDING Serbia Treatment
11 KEO INTERNATIONAL CONSULTANTS Kuwait Treatment
12 KHATIB & ALAMI, BEIRUT Lebanon Treatment
13 LARSEN India Treatment
14 LARSEN & TOUBRO LTD India Treatment
15 WONG TUNG & PARTNERS LTD China Treatment
16 AECOM TECHNOLOGY CORP US.A. Control
17 ARCADIS NV The Netherlands Control
18 ARUP UK. Control
19 ASSOCIATED CONSULTING ENGINEERS Greece Control
20 BECA GROUP LTD New Zealand Control
21 BECHTEL US.A. Control
22 BLACK & VEATCH US.A. Control
23 CDM US.A. Control
24 CES CONSULTING ENGINEERS SALZGITTER Germany Control
25 COWIA/S Denmark Control
26 EGIS, France Control
27 FICHTNER GMBH & CO Germany Control
28 FUGRO NV The Netherlands Control
29 GENSLER US.A. Control
30 HATCH GROUP Canada Control
31 HDR US.A. Control
32 HOK US.A. Control
33 JGC CORP Japan Control
34 KAJIMA CORP Japan Control
35 MAIRE TECNIMONT Italy Control
36 MOTT MACDONALD GROUP LTD UK. Control
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37 MOTT MACDONALD UK. Control
38 NIPPON KOEI GROUP Japan Control
39 PARSONS US.A. Control
40 PERKINS EASTMAN US.A. Control
41 PM GROUP Ireland Control
42 RAMBOLL GRUPPEN A/S Denmark Control
43 SETEC France Control
44 SKIDMORE OWINGS & MERRILL LLP US.A. Control
45 SNC-LAVALIN INC Canada Control
46 STANLEY CONSULTANTS’ INC US.A. Control
47 STANTEC INC Canada Control
48 SYSTRA France Control
49 TECNICAS REUNIDAS Spain Control
50 TETRA TECH INC US.A. Control
51 THORNTON TOMASETTI INC US.A. Control
52 WATG (WIMBERLY ALLISON TONG & GOO) US.A. Control
53 WORLEYPARSONS, NORTH SYDNEY Australia Control

Notes: Sample firms from ENR; the top 250 contractors list and the top 225 design firms list in 2008-2020.
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