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Abstract. Since its inception in 2013, the Belt and Road Initiative (BRI) has
gradually become an important strategy for promoting economic cooperation
between China and the countries along the BRI route. With the implementation
of the policy, an increasing number of companies have become involved in the
BRI, and their investment behavior and efficiency have become key areas of in-
terest in academia. This paper aims to exploring whether the BRI policy can ef-
fectively enhance corporate investment efficiency and reduce the phenomena of
underinvestment and overinvestment. Through panel regression modeling, this
study systematically analyzes the impact of the BRI policy on corporate in-
vestment efficiency based on investment data from companies in BRI countries.
The significance of this research lies in providing empirical evidence for policy
optimization and implementation, as well as offering feasible recommendations
for improving corporate investment efficiency. This study provides new per-
spectives and insights for both corporate investment decision-making and mac-
roeconomic policy formulation.
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1 Introduction

To actively develop economic cooperation partnerships with countries along the Belt
and Road, General Secretary Xi Jinping proposed the initiative of jointly building the
BRI in 2013 [1]. This plan was clarified in the 2014 Government Work Report and
was formally implemented as a national policy. The fifth plenary session of the 19th
CPC Provincial Committee further proposed promoting high-quality development
through the BRI initiative and building a new system of open economy at a higher
level. The BRI initiative not only represents an important measure by China to estab-
lish new international relations but also deepens economic cooperation between China
and the participating countries [2].

The main components of the BRI initiative include the "Silk Road Economic Belt"
and the "21st Century Maritime Silk Road," covering a wide range of regions from
Asia and Africa to Europe [3]. This initiative aims to promote economic integration
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and common development among the participating countries through infrastructure
construction, trade, financial cooperation, and cultural exchanges. Its primary goal is
to strengthen regional cooperation, promote shared development and prosperity, and
enhance China's influence in the global economic system.

The enterprises involved in the BRI construction primarily include those with in-
vestment, trade, or other cooperation projects in the participating countries. The per-
formance and development of these enterprises in the international market have at-
tracted widespread attention. Currently, academic research on BRI enterprises covers
various aspects, including investment risk [4], international operations [5], innovation
capacity [6], and market competitiveness [7]. However, research on their investment
efficiency still requires further exploration.

Enterprise investment efficiency [8] refers to the rationality and effectiveness of
resource utilization in investment activities. High investment efficiency means that
enterprises can achieve optimal resource allocation, enhance market competitiveness,
and realize sustainable development with minimal resource input. Improving invest-
ment efficiency is crucial for the long-term development and competitiveness of en-
terprises. Research on investment efficiency is not only beneficial for the enterprises
themselves but also provides valuable reference for the formulation and implementa-
tion of macroeconomic policies.

This paper aims to discuss the impact of the BRI policy on the investment efficien-
cy of enterprises, to verify whether the policy can promote investment efficiency, and
to reduce the occurrence of underinvestment and overinvestment. Through empirical
research, it provides a basis for further optimizing and implementing the policy and
analyzes the economic effects of the BRI policy at the micro level.

2 Data and Processing

2.1 Data Source

We obtained data for all A-shares from 2010 to 2021 through the Choice financial
data terminal, covering the investment situation, operational performance, scale
changes, and growth capabilities of both enterprises involved in the BRI and the con-
trol group of ‘non-BRI” enterprises, before and after the implementation of the policy.
This allows us to draw more comprehensive conclusions and observe the development
of the industry and market dynamics over a longer period of time.

2.2 Preprocessing Steps

2.2.1 Excluding Listed Financial Companies

The financial characteristics and operation mode of financial companies such as
banks, insurance and securities companies are obviously different from those of com-
panies in other industries. For example, it may cause unnecessary interference to the
data analysis results, and their balance sheets, income sources, and risk management
mechanisms are all special. Therefore, the removal of financial companies can make
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the analysis more concentrated in the financial sector, to ensure a more balanced and
reliable analysis results.

2.2.2 Eliminate Abnormal Samples

The abnormal company samples that have been processed by ST and ST* during
the sample period were Eliminated. ST (special processing) and ST* (risk warning)
companies usually face financial difficulties or other serious problems, which may
have abnormal fluctuations in their financial data, affecting the normal data analysis.
Therefore, excluding these companies from the sample can avoid the interference of
abnormal data to the research conclusions, and ensure that the analysis results more
accurately reflect the enterprise performance under normal business conditions.

2.2.3 Industry Classification

The use of the CSRC's latest industry classification standards can ensure that the
industry classification of the sample is consistent with the current market conditions.
This classification method reflects the latest developments and market trends in the
industry, allowing the analysis to accurately track the performance of different indus-
tries and provide meaningful comparisons.

3 Statistics Analysis

3.1 Nature of Enterprises

Among the enterprises participating in the BRI, the proportion of state-owned enter-
prises is significantly higher than that of those not participating in the initiative, as
shown in Figure 1. This indicates that state-owned enterprises play a more important
role in major national projects, reflecting their active participation and key position in
advancing national strategies. On the other hand, among the enterprises not participat-
ing in the BRI, private and foreign-invested enterprises occupy a larger proportion, as
shown in Figure 2, indicating their advantages in more flexible and market-oriented
businesses

Sino-Foreign Joint Venture

Central State—Owned Enterprise

|
Private Enterprise 50. 6%

Local State-Owned Enterpris

Fig. 1. The proportion of participating Belt and Road enterprises
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Fig. 2. The proportion of participating Belt and Road enterprises

3.2 Industry Classification

Although the distribution of the Belt and Road and uninvolved companies is mainly
manufacturing, there are significant differences in the distribution of other industries.
The specific manifestations are:

As shown in Figure 3, in addition to manufacturing, construction, mining, transpor-
tation and storage accounted for a significantly higher proportion of the companies
participating in the BRI. These industries, which often involve large infrastructure
construction and resource development projects, are highly in line with the infrastruc-
ture connectivity goals of the BRI. Therefore, by participating in the BRI project,
these enterprises can make full use of the policy dividends, expand the international
market, and enhance their competitiveness and international influence.

The top five industries by quantity

Mining Industry

Wholesale and Retail Trade

Transportation,
Storage, and Postal Services

Construction Industry

Manufacturing Industry
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Number of enterprises

Fig. 3. The top five industries in the number of participating Belt and Road enterprises

As shown in Figure 4 information transmission and software technology, whole-
sale and retail, and real estate sectors have a relatively high proportion of companies
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not participating in the BRI. These industries tend to be closer to the domestic market
demand and the trend of consumption upgrading, focusing on technological innova-
tion and service improvement. By focusing on the domestic market, these enterprises
can quickly respond to market changes, seize the business opportunities brought about

by consumption upgrading, and improve their market share and profitability.
The top five industries by quantity
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Fig. 4. The top five industries in terms of the number of participating Belt and Road enterprises

3.3 Development Status

Based on Figure 5, while the growth rate of BRI enterprises may lag behind that of
non-BRI enterprises, their proportion of fixed assets is notably higher. Although their
fixed asset growth is slightly lower than non-participating firms, their total increase is
2.5 times larger, and their cash flow grows faster. This can be explained by the fact
that many of these enterprises are engaged in asset-heavy industries like infrastruc-
ture, energy, and transportation, which require significant capital investments in pro-
jects such as roads, railways, ports, and power plants. These early-stage investments

are reflected in the rise of fixed assets.
Average Fixed Assets Before and After 2014
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Fig. 5. Statistical annual average fixed assets of participating enterprises
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Secondly, these enterprises are in the early investment phase, which generally
takes longer to yield returns. As shown in Figure 6, their growth rate is lower than
non-Belt and Road enterprises. At this stage, most cash flow is directed towards pro-
ject construction and initial operations, leading to slower short-term growth. Howev-
er, this does not indicate a lack of potential. As projects are completed and operation-
al, returns on investments will emerge, and cash flow growth will accelerate. Figure 7
shows that the average annual cash flow growth rate of Belt and Road enterprises
eventually surpasses that of non-participants, demonstrating that early investments are
being converted into sustainable gains.

Before 2014 (Belt and Road) Before 2014 (Non-Belt and Road)
After 2014 (Belt and Road) After 2014 (Non-Belt and Road)
Average Growth Rate Before and After 2014
25
22
©
o
£
E
|
(4]
&
«© 10
®
>
-
5
0 . -
Fig. 6. The average annual growth rate of participating enterprises
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Fig. 7. Statistics of the annual average cash flow of the participating enterprises

Therefore, although companies participating in BRI may not be inferior to non-
BRI companies in current growth rates, the high proportion of their fixed assets shows
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their great potential in the future. These enterprises are laying a solid foundation for
the long-term and stable growth in the future.

4 Regression Analysis

4.1 Empirical Model
The following empirical model is constructed to test the above hypothesis.
Invest;, = By + p1Time * Treat; . + Y X ControlVariables;, + &;,

Among them, Invest; ,represents the investment efficiency of enterprise i at t time;
Time is the time virtual variable, 1 in 2014 and subsequent years; Treat is a dummy
variable for firms participating in the BRI, with participating firms assigned a value of
1, and others 0; Control variables include firm size, debt-to-asset ratio, cash flow,
managerial ownership, fixed asset ratio, return on total assets, firm growth, and firm
age.

4.2  Explanatory Variables

Referring to the Richardson (2006) residual measurement model [9], investment effi-
ciency is measured by the difference between a firm's expected investment and its
actual investment. A residual greater than 0 indicates overinvestment, while a residual
less than 0 indicates underinvestment. The absolute value of the residual represents
the firm's investment efficiency.

INV, = ay + ay * Growth;_q + a, * LEV,_; + a3 * CF;_; + a, * ROA;_; + a5
*Ap 1+ ag*FA_y +a; * REV,_; + ag * AGE,_,
+ z Industry + &

4.3 Dependent Variables

Treat is the virtual variable of BRI participating enterprises, and the listed enterprises
in the flush BRI concept section are BRI participating enterprises with a value of 1,
and the rest are non-participating enterprises with a value of 0. Time is the time virtu-
al variable, with 1 for 2014 and later years, and the rest is 0.

4.4  Description of the Control Variables

The process of selecting control variables was conducted with diligent consideration
of various factors such as the challenges associated with data acquisition, the adequa-
cy and redundancy of information provided by the indicators, and their potential im-
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pacts on investment efficiency. After a thorough evaluation, a total of 11 indicators
(Table 1) were chosen and incorporated into the established Model 1.

Table 1. Description of Variables

Type of variable | Variable symbol | Variable name | Definition
Dependent varia- | INV Investment (Build cash for fixed assets,
ble level intangible assets and other
long-term assets -Disposal of
fixed assets, intangible assets
and other long-term assets)/
Total assets at the beginning of
the year
Invest Efficiency of | The absolute value of the re-
investment sidual value of model 3.2, with
residues greater than
0, which corporate overin-
vestment; residual
The difference is less than 0, it
means that the enterprise in-
vestment is insufficient
Argument Time The BRI policy | Time is a time virtual variable,
with 1 for 2014 and beyond
Treat Participate in | The listed enterprises in the
the BRI BRI concept plate are the "
Belt and Road" supporting
enterprises, and the value is 1,
and the rest is 0
Controlled varia- | 4 Scale Total assets logarithm
ble LEV Asset-liability The ratio of total liabilities to
ratio total assets
CF Cash flow The ratio of the cash flow from
operating activities to the total
assets at the beginning of the
year
MANAGER Management Executive shareholding ratio
holdings
FA Proportion  of | The ratio of the fixed assets to
fixed assets the total assets at the beginning
of the year
ROA Total return on | Net profit before interest and
assets tax * 2 / (beginning + total
assets at the end of the period)
GROWTH Company Operating revenue year-on-
growth rate year growth rate
. Use 1 for the current time point
Year Time Dummy and 0 for all other time points
. . Use 1 for the current industry
Entity Entity Dummy and 0 for other industries
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4.5 Regression Results Analysis

According to the experimental results (shown in Table 2), the variable Time & Treat
showed a significant negative correlation with the investment level of the enterprises.
Specifically, the parameter estimates for Time * Treat 0f-0.0032 and T-stat 0f-3.3297,
corresponding to P-value of 0.0009, which is statistically highly significant (p <0.01).
This result shows that participation in the BRI policy does improve the investment
efficiency of enterprises. Considering that the average size of investment efficiency
over the years is 0.0020, its parameter estimates 0f-0.0032 can clearly reflect the ob-
vious improvement of investment efficiency achieved by Belt and Road policy.

In addition, other variables also have a great influence on the enterprise investment
efficiency, such as cash flow is a negative correlation of investment efficiency, man-
agement stake is a positive correlation of investment efficiency and fixed assets is
negative correlation factors, the age of the enterprise is a negative correlation factors
have a great influence on the enterprise investment efficiency. Specifically, the cash
flow of an enterprise is negatively correlated with the investment efficiency of the
enterprise, the management shareholding ratio is positively correlated with the in-
vestment efficiency of the enterprise, the proportion of fixed assets is negatively cor-
related with the investment efficiency of the enterprise, and the age of the enterprise is
negatively correlated with the investment efficiency of the enterprise. Therefore,
when making investment decisions, these factors need to be considered comprehen-
sively and analyzed and judged.

Table 2. Results of the regression analysis

Variable Parameter P-value
const 0.0202 0.0000
Time_Treat -0.0032 0.0009
Asset-liability ratio -0.000008354 0.581
CF -0.014 0.0121
MANAGER 0.00007206 0.0000
FA 0.0302 0.0000
ROA 0.00005124 0.2419
GROWTH 0.0000014 0.4161
AGE -0.0002 0.0001
Book market value ratio 0.000002055 0.1535
Time_effects Yes
Entity_effects Yes

No of Observations 21679
R-squared 0.0325

4.6  Groups Statistics

To further validate and demonstrate this finding, we visualized the investment effi-
ciency of each year and compare the investment efficiency of companies involved in
the BRI policy with those not involved. As shown in Figure 8, the visual results sup-
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port the hypothesis that participation in Belt and Road improves the investment effi-
ciency of the enterprise, which makes the enterprise gradually return to relatively
stable efficient investment from the perennial shock of underinvestment and invest-
ment redundancy.

B Before 2014 (Belt and Road) I Before 2014 (Non—Belt and Road)
B After 2014 (Belt and Road) After 2014 (Non-Belt and Road)

Average Investment Efficiency by Year

0. 002

e __m _H I
-0. 002 I I I

A

Efficiency

Investment

Average

P!

Fig. 8. Visualization of the model analysis results

5 Conclusion

This study conducts a systematic analysis of the influence exerted by the Belt and
Road Initiative (BRI) policy on corporate investment efficiency. It utilizes investment
data from companies within BRI countries, employing statistical methods and panel
regression modeling. The findings reveal that engagement in the BRI substantially
boosts the investment efficiency of firms. Such participation mitigates the issue of
underinvestment and simultaneously curbs the risk of overinvestment. By improving
the allocation of resources, BRI-affiliated companies are enabled to make more pre-
cise investment decisions. Notably, although the current growth rate of BRI enterpris-
es may be lower compared to non-participating firms, their fixed asset growth is sig-
nificantly higher, being 2.5 times greater. Additionally, the growth rate of their cash
flow surpasses that of non-participants by 5 percentage points. This suggests that
these companies are in the early stages of investment, and the investments are begin-
ning to generate returns. Moreover, the regression model indicates that with an aver-
age investment efficiency of 0.0020 over the years, the parameter estimates of -0.0032
clearly reflects the significant improvement brought by the Belt and Road policy [10].
This finding confirms that the early stages of the BRI require substantial investment
in heavy assets like infrastructure and energy projects. These investments will yield
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significant returns over time, making the current lower economic growth rate an es-
sential stage in this long-term development process [11].

Given the current economic backdrop, it is crucial to maintain patience and confi-
dence. As the Belt and Road projects are completed and begin operations, these early
investments will gradually transform into growth drivers for enterprises, fostering
long-term and stable development. For enterprises and stakeholders to fully harness
the potential of the BRI, continuous support and active participation in the strategy
are vital. By seizing opportunities, enterprises and relevant stakeholders will unlock
broader development prospects.

It is recommended that participants in Belt and Road projects prioritize long-term
strategic planning, ensure efficient resource allocation, and focus on risk management
to secure sustainable investments. Furthermore, governments and financial institu-
tions should provide necessary policy support and financial guarantees to help com-
panies overcome the challenges of the initial investment phase. The successful im-
plementation of the BRI will not only bring short-term benefits but also establish an
essential platform for long-term economic cooperation and shared prosperity [12].
Through collaboration and joint effort, the BRI will become a crucial pathway to
foster enterprise cooperation and sustained development, offering long-term opportu-
nities for participating companies.
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