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This paper provides an in-depth study and analysis of the quantitative relationship between ASEAN industry transfer and nuclear
trade restructuring through the multiregional computable general equilibrium (CGE) model and categorizes the ten major
projects and 57 subprojects covered by the ASEAN Information Port project investment into construction, information
technology, and telecommunications, according to the key directions of investment. We design and simulate the changes in
production activities, trade activities, and the balance of payments behaviour of the national economy aﬀected by the project’s
investment under 10 types of investment amount scenarios and prepare the corresponding social accounting matrix (SAM).
Increased trade openness increases external risks and instability of the economy and ﬁscal revenues. At the same time, it creates
other potential problems for the country such as environmental pollution and leading to unfair competition. Under free trade
conditions, some manufacturers may choose to produce inputs that are not environmentally friendly to reduce costs, thereby
harming the environment. For infant industries, if the government does not provide them with short-term protection or
supportive policies, these new or developing infant industries may not have strong international competitiveness and may be
vulnerable to the attacks of mature industries in the world. Therefore, based on the study of the inﬂuence of tax policy on trade
openness, this paper examines the impact of changes in trade openness on a country’s economic environment and takes tax
revenue as an example to conduct an empirical analysis and improve the factors that need to be considered when adjusting
tax policy.

1. Introduction
Most of the ASEAN countries are coastal countries, ASEAN
is at the heart of maritime transportation, and the sea is an
important link in building an ASEAN community of interests [1]. With the advancement of construction, maritime
connectivity is an important way to strengthen the development of regional economic and trade cooperation and to
achieve the goal of mutual beneﬁt and a solution where
everyone beneﬁts for both sides [2]. In recent years, after
ASEAN became a strategic partner, the economic and trade
cooperation relationship between the two sides has been
greatly enhanced [3]. Together with the establishment of the
ASEAN Free Trade Area (AFTA) and the continued promotion of the ASEAN Economic Community (AEC),

ASEAN has become the largest trading partner of ASEAN,
and ASEAN is China’s third-largest trading partner and the
second-largest source of imports [4]. As we all know,
shipping trade will promote the development of bilateral
economic trade, and economic development will, in turn,
promote shipping trade, thus ushering in new vitality in the
construction of ASEAN maritime connectivity, and accelerating the construction of maritime connectivity has become a priority area and key direction for economic and
trade cooperation between the two sides [5]. The goal of
developing countries is to achieve trade liberalization by
reducing tariﬀs and increasing trade openness [6]. The high
frequency of international trade activities also brings some
negative impacts such as the decline in government revenue
from trade taxes [7]. In many developed countries, the
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domestic tax base is stable and the loss of government
revenue can be oﬀset by raising sales taxes on products [8].
However, in less-developed or developing countries, the
revenue constraint on trade openness may aﬀect the promotion of trade liberalization policies [9]. On the other
hand, tax policies that expand trade openness should be
studied in conjunction with an analysis of government
expenditures to maintain a balanced government budget
[10]. The domestic risks associated with trade openness can
be adjusted by government spending policies to maximize
the beneﬁts of trade openness while minimizing its negative
eﬀects [11]. Therefore, it is important to study the economic
impact of trade openness on tax revenue, import and export
trade, and social welfare in conjunction with other economic
policy measures when examining tax policies to expand
trade openness [12].
Foure takes infrastructure in connectivity as the object
of his study and argues that ASEAN infrastructure construction is conducive to improving and strengthening
bilateral relations between China and ASEAN and also has
a certain role in promoting China’s own investment and
trade, which has a profound impact on the economic and
political stability of both sides [13]. The problems and
obstacles that exist at the time of this project include the
lack of suﬃcient political trust between the two sides and
the fact that the construction of connectivity is a major
project that costs a lot of money and faces certain ﬁnancial
shortfalls in the process of construction, as well as the
regulatory construction between diﬀerent countries and
regions [14]. As pointed out by Mr. Wei, in terms of the
political and economic stability of the two sides, the
construction of connectivity can, to a large extent, promote the stable and sustainable development of cooperation between the two regions [15]. At the same time, there
are also some problems and challenges in building connectivity, such as China’s economic strength and scale are
relatively stronger than those of ASEAN countries, which
has caused some ASEAN countries to worry; building
maritime connectivity will aﬀect the interests of extraterritorial powers, which will lead to intervention, the
inconsistencies in customs systems and standards between
China and ASEAN countries, and the lack of consistency
in the customs regulations and standards between China
and ASEAN countries, as well as the lack of coordination
between the two countries [16]. The diﬃculties are caused
by the diﬀerences among ASEAN countries. Ma puts
forward corresponding countermeasures and recommendations through his study on the development of
connectivity between China and ASEAN [17]. As maritime
connectivity requires abundant ﬁnancial reserves, to solve
the problem of a single ﬁnancing channel; the paper points
out that both sides should make full use of interregional
ﬁnancial arrangements and constantly explore new ﬁnancing channels [18]. At the same time, the two sides
should actively adopt a variety of cooperation methods to
accelerate the cooperation between China and ASEAN
countries in the maritime industry and strive to develop
practical cooperation between the two sides [19].
According to Seyedmashhadi, through his research on this
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topic, he believes that maritime connectivity is a major
engineering project involving many ﬁelds and sectors, so
to achieve the goal of building connectivity between the
two sides, political support from regional governments is
needed, and at the same time, it is necessary to coordinate
the interests and demands of all relevant parties to consolidate the cooperation mechanism related to connectivity [20].
The signiﬁcance of this paper lies in the fact that the
current theoretical and empirical studies on the regional
economic impact of large-scale construction projects are still
very weak. Based on the literature of major project construction evaluation theory and methodological research,
this paper summarizes and clariﬁes the development trend
of a regional economic impact evaluation of major project
construction and proposes an evaluation method suitable for
this study, which will help standardize the regional economic impact evaluation of major project construction. On
the contrary, the three tax rate simpliﬁcation schemes in this
paper, although not as eﬀective as Scheme 1 and Scheme 2 in
promoting the transformation and upgrading of industrial
organizations, have a good eﬀect on the income level of
residents and enterprises. The ASEAN Information Port
construction project is a new and large-scale project, but no
quantitative economic impact estimation study has been
seen so far. This paper attempts to scientiﬁcally measure and
quantify the impact of the project on regional economic
growth, industrial structure, employment, and so forth
based on the CGE model to analyse the economic beneﬁts of
the project to enhance the scientiﬁc basis for decisionmaking and provide a reference for related policy formulation and research.

2. Quantitative Relationship Analysis of the
CGE Model of ASEAN Industry Shift and
Trade Restructuring
2.1. CGE Modeming. The standard static CGE model is a
global study of the economic behaviour of all economic
sectors, economic agents, and institutions in a single country
over a certain period, which has the eﬀect of changing all the
data values in the model to reﬂect the global changes
resulting from a policy change by changing a certain set of
data values as an economic shock to the policy [21]. It is a
typical quantitative economic analysis method, widely used
in the ﬁelds of economic growth, structural adjustment,
international trade, public ﬁnance, income distribution,
agriculture, climate change, resources and environment, and
other policy analysis. It is based on strict microeconomic
theory, constructs a free and competitive market environment, describes the relationship between various sectors of
the national economy and various accounting accounts,
simulates the operation of macroeconomic systems and
price adjustment mechanisms, simulates and predicts the
eﬀects of policies and economic activities, and examines the
eﬀects and impacts of various policy instruments. The core
economic relationships of general equilibrium theory are
shown in Figure 1.

Complexity

3

Buy
investment
goods

Investment

Government
saving

Household
saving

Import
investment
goods

Foreign
saving

Corporate
saving

Rest of the world (ﬁrms, HHs)
Import goods
and services

Buy goods
and services

Export goods
and services

Import
intermediates

GGE
Export goods and services

Households
Pay taxes

Factors

Firms
Pay taxes

Income from

2 sectors

Taxes
Transfers to HH

Government

Government buys
goods

Spending

Figure 1: CGE model design.

The standard CGE model has the following main
characteristics: it builds data based on input-output tables; it
regulates the equilibrium of commodity and factor markets
through relative prices; it assumes homogeneous subjects,
heterogeneous sectors, free competitive markets, constant
returns to scale, like-kind preferences, and obedience to
Walras’s law; it allows substitution of products or factors at
diﬀerent levels of the hierarchy, and it allows production
techniques to be inﬂuenced by changes in relative prices
[22].
CGE is a newly developed economic model that can be
applied to many research ﬁelds and can give practical policy
recommendations. Diﬀerent from other early empirical
models, the CGE model is a macroeconomic model based
on neoclassical microtheory and internally consistent.
Because the CGE model can be used to comprehensively
evaluate the eﬀects of policy implementation, in recent
years, many developing and developed countries have
begun to use this model to evaluate the eﬀects of energy
crises and tax and trade policy reforms. Economists recognize that various policies may have important general
equilibrium eﬀects, so they continue to improve economic
models to make it more conducive to analyse the potential
eﬀects of various policies.
The former focuses on economic characteristics such as
full factor employment, price regulation, and savings drive,
while the latter advocates economic characteristics such as
incomplete employment, price stickiness or rigidity, and
investment drive. According to the regional classiﬁcation,
the CGE model can be divided into the single-region model
and multiregion model. The multiregion model is more
complex than the single-region model because it needs to
consider the interconnections between regions. Depending
on the purpose, CGE models are constructed as public
ﬁnance models, income distribution models, labour
transfer models, structural adjustment models, international trade models, economic growth models, regional
economic development models, environmental resource

policy models, sustainable development models, and so on
[23]. In short, there are various variations of the CGE
model depending on the research needs for diﬀerent model
designs.
The production module is a description of the optimal
decision-making of factor inputs and intermediate inputs to
production activities in the commodity production sector,
using production techniques with constant returns to scale
and based on the principle of cost minimization. In the
production module, the production function is divided into
six nested levels and the upper level of the production
function CES function expression in the following equation:
⎪
⎧
Crxi , yj , 0 < x < 0.2,
⎪
⎪
⎪
⎨
F(x, y) � ⎪ Srxi , yj , 0.2 ≤ x < 0.5,
⎪
⎪
⎪
⎩ Nrx , y , 0.5 ≤ x ≤ 1.
i j

(1)

From microeconomics, the agents of the production
economy will determine the quantity of output QAG by
minimizing the input cost C. Therefore, the following linear
planning optimal solution can be established:
Di+1,j ,
i � 1,
⎪
⎧
⎪
⎪
⎪
⎨
DCG � ⎪
⎪
Di
⎪
⎪
, otherwise.
⎩ DCGi−1,j+1 +
lg2 (i)

(2)

Using the LaGrange multiplier solution and diﬀerential
solution, the i condition for cost minimization is ﬁnally
obtained as follows:
DCG �

DCG
  k
.
Ci.j 
1 + i,j�1 1/lg2 (i, j)

(3)

Similarly, the expression for the value-added function Rot
is also a reference to CES, while the Lyontiv function represents the consumption of intermediate inputs as follows:
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The CATHECTED system involves three economic
agents: residents, enterprises, and the government. The
income and expenditure of these three economic agents can
be divided into two stages, the primary distribution stage:
ﬁrstly, residents and enterprises pay factors in production
activities to obtain income; secondly, residents and enterprises pay taxes to the government; the remaining part is
used for consumption and savings, and the government
receives taxes, and then the national income is distributed to
the government. The distribution stage: the government
transfers a portion of its income to residents and ﬁrms
through public spending and other means; residents and
ﬁrms receive subsidized beneﬁts; and the rest is used for
government consumption and savings. The equilibrium
system is mainly to meet the system equilibrium and system
equilibrium; the market is a perfectly competitive market,
under the behaviour of rational economic agents; and the
market is ﬁnally equilibrium, that is, market liquidation. This
mainly includes factor market liquidation, the balance of
payments, and investment-savings balance. Under these
constraints, it is possible to calculate the market equilibrium
point in the ideal state [24].
The host institution module is divided into three main
entities: residents, enterprises, and the government and
foreign countries. By providing labour and capital, residents
receive transfer payments such as wages and proﬁts from
enterprises and consume the goods they need to obtain
them. Taxes are levied to generate revenue, a portion of
which is used to subsidize residents and businesses or to
purchase goods; foreign and domestic economic activities
are mainly import and export transactions of goods and
transfer payments to residents, as shown in Table 1.
The port development of China and most ASEAN
countries have been accelerating, but the quality of port
infrastructure in ASEAN countries is generally not high,
except for Singapore and Malaysia, which have relatively
perfect maritime customs clearance, port facilities, and
equipment. The high quality of port infrastructure in Singapore and Malaysia is mainly attributed to their geographical advantage of being located on the main
transportation routes in Malacca, plus the government’s
emphasis on the construction and development of port
infrastructure. From the container throughput data, the
overall level of port cooperation between China and ASEAN
countries is not high, which will certainly aﬀect the maritime
connectivity of both sides.
2.2. Quantitative Relationship Analysis of Trade Restructuring.
The construction of maritime connectivity is a major project
that requires a large amount of ﬁnancial support and
therefore requires a certain level of ﬁnancing capacity on

(4)

both sides. The large ﬁnancing gap is a major challenge for
both sides and a problem that needs to be solved. As we all
know, in the process of promoting the construction of
maritime connectivity, the interconnection of port and
shipping infrastructures inevitably requires large amounts of
capital investment and strong support from relevant government departments. As we all know, the connectivity
project is a major project, and accordingly, it has some
obvious characteristics, that is, large capital requirements
and relatively long project completion time, which may
discourage private capital from joining the project and
investing in it. As a result, it is diﬃcult for ASEAN countries
to ﬁnance their infrastructure projects, which increases the
ﬁnancial pressure and risk to a large extent. However, this is
still far from enough, so both sides should work together to
solve the problem of capital shortage by ﬁnancing the
construction through diﬀerent channels and establish a
strong and eﬀective investment and ﬁnancing platform to
promote the construction of maritime connectivity between
the two sides [25]. At present, there is still a certain gap
between ASEAN countries in terms of port cargo handling
eﬃciency, seabed exploration technology, transportation
equipment, and port construction and operation. Most of
the port infrastructure equipment in ASEAN is old, which
makes it diﬃcult to provide timely and eﬃcient services.
Therefore, both sides need to continue their eﬀorts in
upgrading infrastructure technology, as shown in Figure 2.
With “hard connectivity” reducing transportation costs by
50% and “soft connectivity” reducing customs standards and
mechanisms by 10%, the output of China’s textile and garment
and light industry sectors have increased to a certain extent,
with the textile and garment industry showing the greatest
increase in output. The textile industry increased by 0.19%,
followed by the light industry by 0.09%. This is because the
textile industry is typically labour-intensive and China has a
clear comparative advantage. The ASEAN maritime connectivity will make the market more open and boost China’s
exports in this industry. Vietnam’s textile and garment sector
saw the largest increase of 23.83%, while exports also increased
signiﬁcantly (33.12%). The output of the textile sector in the rest
of ASEAN countries will be impacted to varying degrees.
According to the current level of industrial development in
China, light industry is still attached to labour-intensive industries and China’s population base is large, has more people
with labour capacity, and has a comparative advantage in the
textile industry, so output increased by 0.09% and exports also
increased by 0.42%. The light industry output of ASEAN
countries declined to diﬀerent degrees, but also because of the
existence of better labour advantages, Indonesia and Vietnam’s
light industry exports still increased by 0.19% and 2.67%, respectively. Light industrial output in Japan and Korea increased
by 0.87%, while exports increased by 2.14%. Light industrial
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Table 1: Container throughput capacity of ASEAN ports.

Rank
1
2
3
4
5
6
7
8
9
10

Country
Singapore
Malaysia
Vietnam
Thailand
Philippines
Indonesia
Cambodia
Myanmar
Brunei
Laos

Port (10,000 tons)
3415.68
2358.45
856.6
685.4
598.5
124.8
113.5
85.47
56.4
12.5

Invoicing
platform
Document
courier
Import
customs

Importer

Quantitative trade
Export
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terminal

Document
courier
Insurer

Export
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bank
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Figure 2: Quantitative trade restructuring relationships.

output in the United States, the EU, and the rest of the world
remained essentially unchanged, while imports and exports
declined. Also, China’s output decreased in processed food and
heavy industry, with processed food output decreasing by
0.21% and heavy industry output decreasing by 0.03%. Heavy
industries, which are usually classiﬁed as capital—or technology—intensive industries and do not have a comparative
advantage over China, were somewhat impacted, and import
demand for heavy industries increased by 3.41%. In ASEAN
countries, output in both processed food and heavy industry
sectors was aﬀected diﬀerently, with Singapore and Malaysia
experiencing an increase in output in both sectors, with Singapore recording the largest increase in heavy industry (3.76%)
and Malaysia recording the largest increase in processed food
(1.72%). Both heavy industry imports and exports of ASEAN
countries increased to varying degrees, with the Philippines
experiencing the largest increase in heavy industry exports of
9.52%. This shows that the ASEAN maritime connectivity is
conducive to the development of heavy industry on both sides.
Japan, South Korea, the United States, Europe, and the rest of
the world have all increased their output of processed food. In
the heavy industry sector, although the United States and the

European Union are not countries along the Maritime Silk
Road, these countries and regions are rich enough in the capital
and mature technology to occupy a leading position in the
heavy industry sector, and their output continues to increase by
0.16%. However, due to the trade transfer eﬀect generated by
the construction of ASEAN maritime connectivity, the heavy
industry exports of Japan, Korea, and the US and Europe
slowed down, declining by 1.44% and 0.44%, respectively.
In the modelled goods market, the goods produced by
domestic production activities are divided into two parts in
the sales chain: domestic supply sales and exports. Also, the
goods sold in the domestic market are composed of both
domestic production, domestic sales, and imports. The price
of imported goods is determined by the international market
price, exchange rate, and tariﬀ. The structure of the foreign
trade module is shown in Figure 3.
In Figure 3, the content and information involved in
foreign trade are more complicated. If you consider other
trades, the results will be inaccurate. Systemic equilibrium is a
state of market liquidation, where supply and demand are
equal in all domestic markets, where the domestic market
supply of goods equals domestic aggregate demand for goods,
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aggregate demand for labour equals the aggregate supply of
labour, aggregate demand for capital equals the aggregate
supply of capital, aggregate investment equals aggregate
savings, and international income equals international expenditure. This account depicts the speciﬁc activities of each
sector of production in an open economy. Horizontally, it
represents the total output of each sector; vertically, it represents the inputs of each sector in each production activity,
including intermediate and factor inputs, which, when added
together, constitute the total cost of that production activity.
This account depicts the supply and demand situation in
domestic commodity markets. Horizontally, it represents the
demand for goods from diﬀerent sectors, including the
consumption of various economic agents and intermediate
inputs, which together constitute the total demand; vertically,
it represents the various sources of supply in the domestic
commodity market, consisting of domestic production, domestic sales, and imports. The account must satisfy the
equality of aggregate supply and demand. The capital and
labour accounts, which belong to the factors of production
account, depict the supply and demand in the market for the
two factors. In this account, the horizontal representation of
the factor rewards from the various production activities
describes the various sources of factor income; also, the
vertical representation shows the distribution of factor income among institutions, that is, the destination of factor
expenditures. From the overall point of view, each factor is
required to reach a state of equal total supply and demand.

3. Analysis of Industry Transfer Structure
3.1. Design of Industry Transfer Structure. Next, consider the
eﬀects of the diﬀerent VAT rate simpliﬁcation schemes on

the gross value added of industries: ﬁrst, all three rate
simpliﬁcation schemes reduce the value-added of primary
industries by −0.6163%, −0.4772%, and −0.3516%, respectively; second, all three rate simpliﬁcation schemes increase
the value-added of secondary industries by 2.4101%,
−0.4772%, and −0.3516%, respectively; second, all three rate
simpliﬁcation schemes increase the value-added of secondary industries by 2.4101%, −0.4772%, and −0.3516%,
respectively. Finally, the analysis of the impact of the three
scenarios on the value-added of the tertiary sector shows that
Scenario 3 increases the gross value added of the tertiary
sector by 0.0256%, while Scenarios 4 and 5 both decrease the
gross value added of the tertiary sector. When considering
the impact of diﬀerent scenarios on employment, it is found
that all three scenarios will reduce employment in the
primary and tertiary industries and increase employment in
the secondary industry. Therefore, taking into account the
eﬀects of diﬀerent simpliﬁcation schemes on the three industries, the three VAT rate simpliﬁcation schemes designed
in this paper are not as eﬀective as Scheme 1 and Scheme 2 in
promoting the transformation of traditional industries and
the structural upgrading of industries, as shown in Figure 4.
In this paper, the impact of Scenario 1 is subdivided into
various industries, and the ﬁnancial, leasing and business
services, accommodation, transportation, real estate, and
construction industries are selected for further comparative
analysis. It is found that Scenario 1 is beneﬁcial to increasing
the gross value added of the real estate, accommodation, and
catering, and ﬁnancial services industries, but not to increasing the gross value added of the construction and
transportation industries. The diﬀerence between the two
schemes is mainly the diﬀerence in parameter settings. In the
ﬁgure, we just compared the settings of two diﬀerent
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Figure 4: Structural impact of diﬀerent simpliﬁcation scenarios on three industries.

parameters and there is a big diﬀerence. Scenario 4 is
conducive to increasing the industrial added value of the
accommodation, leasing and business services, ﬁnance, and
real estate industries, but is not conducive to increasing the
industrial added value of the transportation and construction industries. Option 5 is favourable to increasing the total
value added of the real estate industry, leasing and business
service industry, and ﬁnance industry, but unfavourable to
increasing the total value added of the construction industry,
accommodation industry, and transportation industry.
In this paper, the income distribution eﬀect refers to the
pattern of distribution of national income among government, residents, and ﬁrms. The simulation results of the
implemented policies, that is, Scenarios 1 and 2, are ﬁrst
analysed. Scenario 1 simulates the tax structure after the fullblown tax reform, in which the government’s income level is
increased and the corresponding income levels of residents
and enterprises are reduced to varying degrees. Scenario 2
simulates the current VAT rate structure, in which

residential income, corporate income, and government income levels are all reduced to varying degrees. When
comparing Scenario 2 with Scenario 1, the former lowers the
government’s income level while raising the income levels of
businesses and residents.
3.2. Quantitative Performance Results Design. In this paper,
the national economy is divided into four major sectors
based on statistical yearbooks and input-output tables,
namely, primary, secondary, tertiary industries, and CAIH
projects. The empirical analysis is based on the SAM table, a
social accounting matrix of the CAIH-CGE model, which
examines the impact of investment project “shocks” on the
regional economy as a whole, and therefore the SAM table
contains the commodity accounts, activity accounts, factor
accounts, resident accounts, enterprise accounts, government accounts, and other social accounts. Accounts, savings
and investment accounts, and foreign accounts are the
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indicators examined in the model simulation, that is, the
explanatory variables. The CAIH-CGE model is a complex
solution to describe the economic system with multiple
systems of equations to ﬁnd the optimal solution, which
includes input-output, linear planning, and nonlinear
planning. The General Algebraic Modeming (GAMS) model
is a complex solution to describe the economic system with
multiple systems of equations to ﬁnd the optimal solution.
General Algebraic Modeming System is an applicationoriented high-level programming language for mathematical
planning, which is often used for solving CGE models. In
this paper, GAMS software is also used for programming the
solution. The steps are as follows: (1) model set deﬁnition
and declaration; (2) social accounting matrix SAM table data
input and production parameters deﬁnition and assignment;
(3) model endogenous variables deﬁnition and assignment;
(4) endogenous variables and model equations deﬁnition;
(5) model equation deﬁnition and expression; (6) baseline
variables solution, the base year equilibrium solution used to
test the program; and (7) the variables debugged to improve
the program and to simulate the policy. In this paper, the
CAIH-CGE model complete the operation test, and the
simulation of some of the main results is shown in Figure 5.
Then, the eﬃciency of tax administration needs to be
improved, especially for the information of foreign enterprises’ investment, because no law requires domestic enterprises to register their outward investment, so the foreign tax
information cannot be grasped in detail. Also, under the
current tax administration mode, there is a signiﬁcant
shortage of tax service personnel in international taxation,
and there are fewer talents with complex international taxation skills, which restricts the improvement of China’s tax
administration and service level. In international trade, import tariﬀ barriers include two parts, which are usually called
import tariﬀs and special tariﬀs. As import tariﬀs have corresponding regulations and public announcements, special
tariﬀs are targeted and easily overused, leading to retaliation
from other countries. After China acceded to the WTO, its
products have been frequently subjected to antidumping
duties, countervailing duties, and special tariﬀs imposed by its
trading partners. Despite the revision of China’s antidumping
regulations, there are still many problems with China’s antidumping regulations, especially the lack of details on the
identiﬁcation of dumping behaviour.
Globalization is an important cause of income disparity,
which in turn includes trade openness and capital market
openness. Some scholars believe that increasing trade
openness will lead to a larger gap between the rich and the
poor, and therefore some groups will oppose continued trade
openness, which will hinder the trade liberalization process.
Therefore, the income distribution gap also aﬀects the
progress of tax adjustment for greater trade openness. The
following is a model using the H-0 theory, assuming constant
returns to scale, in the traditional n × n model setting:
A ∗ W ≥ P ∗ Pw ,

(5)

where w is the price of inputs and P is the price of outputs. a
is an n × n matrix of technology factors. Assuming that a
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Figure 5: Inﬂuence mechanism design.

zero-margin situation is pursued, factor prices are determined by technology, product price, and quantity, as shown
in equation (6):
W � A− 1 P∗ Pw ,

(6)

M′ � M′ � m2 − mc ,
M〞 � M〞 |m〞 �

∀m ∈ M,

m′ × dm
,
D · dm

(7)

∀m′ ∈ M′ .
(8)

4. Result Analysis
4.1. Analysis of CASH Project Investment Classiﬁcation
Results. The CAIH project investment is a combination of
several investment projects. To facilitate research and
consider the purpose of CAIH project investment and industrial distribution, the subdivided projects are divided into
two categories: public infrastructure construction investment and information science, education, culture, and
health public management service investment (referred to as
information technology). It is obvious from Figure 6 that the
strongest investment is in public infrastructure, mainly in
information and communication infrastructure connectivity
projects, ASEAN information port base projects, technology
innovation cooperation demonstration projects, and smart
city demonstration projects.
Is investment the main driver of economic growth, as is
the ﬁxed asset investment in other regions? The CAIH
project investment has a positive impact on regional economic growth, diﬀerent investment amount scenarios are
positive for the national economy to promote development,
and the most direct impact is the GDP growth. In this paper,
the statistical analysis of the GDP growth of the statistical
yearbook, the CAEH project investment mainly takes place
in 2019, and it can be assumed that if there is no ASEAN
information port project investment, still follow the previous
year’s GDP growth rate, then the A-curve can be drawn
(Figure 7). On this basis, consider the impact of the ASEAN
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information port project investment on GDP. When the
investment occurs at 100%, the project contributes 2.02% to
the GDP growth.
From the analysis of evidence, the more related the
industry is to the investment direction and key projects of
CAIH, the more obvious the industry is aﬀected by the
“impact,” and the speciﬁc industry aﬀected by the growth
rate should also consider the industry’s proportion in the
project. The information industry is characterized by high
permeability, high drive, and high spillover and is a
knowledge-intensive, multilevel, and multi-industry industry. According to the mechanism of CAIH project investment on economic development in Chapter 2, it can be
seen that the project investment will aﬀect the production
and services of the sectors related to the project when it
occurs, although it is diﬃcult to count the orders of consumption of speciﬁc products and services caused by the
project in the end, and it is also diﬃcult to indicate which
speciﬁc products and services with added value are indeed
aﬀected by the CAIH project investment. The AIH-CGE
empirical analysis shows the macroimpact of the project on
the three industries. At present, the focus of the preconstruction phase of the CAIH project is on the construction of infrastructure, which mainly involves the input
of hardware such as building products and electronic
equipment, which is mainly associated with the secondary
industry. In terms of production activities, the empirical
analysis of the consumption of factor capital of production
inputs shows that the growth rate of consumption in the
tertiary sector is slightly larger than that of the secondary
sector, but both are much larger than that of the primary
sector. In an underdeveloped region, the secondary industry
is the pillar industry, followed by the tertiary industry and
the secondary industry. According to this, it is the secondary
industry that accounts for the largest proportion of production-consumption caused by project investment, that is,
project investment has the greatest impact on the secondary
industry. This shows that project investment can promote
the concentration of investment factors (labour and capital)
in the three industries, promote employment, increase

domestic demand, and expand consumption, but it is still
mainly in the secondary industry, followed by the tertiary
industry. In terms of trade activities, CAIH project investment has promoted the overall resource consumption, but
the consumption of resources in diﬀerent industries is
diﬀerent, with the secondary industry taking a larger share,
followed by the tertiary industry and the primary industry
last. The tertiary sector’s export growth is greater than that of
the secondary sector, indicating that the project implementation has indeed had a stronger impact on the tertiary
service sector.
4.2. Analysis of CASH Project Investment Classiﬁcation
Results. The scenario I simulation results show that the
terms of trade of China and ASEAN countries have improved to varying degrees after the ASEAN maritime
connectivity, with Japan and Korea, the United States, and
the EU reﬂecting worsening terms of trade. China’s terms of
trade improved by 0.053%, ASEAN countries’ terms of trade
improved more than China’s, while Japan and South Korea’s
terms of trade deteriorated most signiﬁcantly, declining by
0.087%, as shown in Figure 8. In Figure 8, we set four
diﬀerent parameters for the results. The main purpose of
doing so is to ensure the accuracy of the results. The results
of the 4 types have relatively small gaps.
The combined analysis of Scenarios I and II suggest that
ASEAN maritime connectivity would improve the terms of
trade between China and ASEAN countries to varying degrees and that the impact of lowering trade barriers due to
consistent “soft connectivity” between China and ASEAN
customs standards, regulations, and procedures would be far
greater than the impact of “soft connectivity.” The “hard
connectivity” has brought about a reduction in transportation costs (by reducing tariﬀs by the same amount).
Therefore, in promoting the construction of ASEAN maritime connectivity, the convergence of information, customs
clearance, quality inspection, and other institutional standards should be properly grasped to make the construction
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Figure 8: Changes in terms of trade by region under two shock
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of maritime connectivity between the two sides smoother
and more eﬃcient. The changes in trade conditions in each
region are shown visually. According to the simulation
results, in Scenario I, imports and exports of China and
ASEAN countries increase, thanks to tariﬀ reductions (equal
replacement of “hard connectivity” with lower transportation costs). On the export side, the fastest growing
country is Vietnam, with an increase of 2.393%, as shown in
Figure 9.
About GDP growth rate, in the context of the “new
normal,” China’s economy has shifted from the longformed value orientation of “GDP growthism,” and the
adjustment of China’s economic development is manifested in the shift from focusing on incremental expansion to revitalizing stocks and optimizing increments.
Based on the structural downward shift of the long-term
trend, the long-term trend of GDP is distributed between
5.5% and 7.5%, and the GDP growth rate will be stable at
6%–7.5% with 91.5% probability; the range of GDP growth
rate under the new economic normal is 4.9%–8.3%. Thus,
the GDP growth rate is set considering the characteristics
of the current stage of development and relevant research
literature.
The energy production structure ratio is the ratio of the
total domestic output of each energy source to the sum of
total energy domestic output. The four graphs in Figure 10,
from left to right, from top to bottom, show how the four
energy sources-coal extraction and coking products, petroleum extraction products, reﬁned petroleum and nuclear
fuel processed products, natural gas extraction products, and
electricity and heat production and supply vary between
2015 and 2019
This paper argues that this change in the structure of
energy production is closely related to the phenomenon of
China’s economic development slowdown in recent years.
Since 2010, the GDP growth rate has been continuously
maintained at more than 8%; during this period, coal
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Figure 10: Comparison of the share of the total output of four
energy types under diﬀerent policy shocks.

production exceeded demand, coal prices continued to soar,
and coal production increased signiﬁcantly, but after 2015,
the economic growth rate fell back to about 7%, coal demand
is no longer strong, such as electricity, heat production, and
supply industry, iron, and steel industry, and other coal
consumption declined, resulting in the construction of coal
capacity ahead of the addition of Environmental pollution
problems becoming increasingly severe, and environmental
pressures have restricted the rapid development of coal
production. At the same time, with the promotion of China’s
clean energy policy and the breakthrough in energy exploration technology, the production scale of natural gas has
expanded continuously; the output of petroleum has increased due to the rapid growth of its demand and consumption, and the proportion of petroleum output has also
expanded. A large part of the decline in the production ratio
of electricity and heat is also related to changes in the
structure of its consumption and demand. The proportion of
output from two types of energy, electricity, and heat, is

Complexity
slowly declining, while the proportion of output from two
types of energy, oil, and natural gas, is growing at a low rate.
The results of the static comparison of total investment are
similar to the change in government revenue, that is, the
implementation of each combination of EV incentive policies
from 2015 to 2019 will result in a reduction in average total
investment over the years to varying degrees, with reductions of
43.45%, 26.06%, 51.23%, 51.23%, 43.45%, 26.06%, 51.23%,
51.23%, 51.23%, and 51.23% for the S1, S2, S3, S4, and S5 policy
scenarios, respectively. The policy mix with S3 results in the
largest loss in total investment, with a 4-year average reduction
of 51.23%. When the S4 policy mix is implemented, the smallest
reduction in total investment occurs, with an average annual
loss of 21.33%. The negative impact of incentives for electric
passenger cars on total investment is because the incentives
lead to an increase in consumption power and thus a reduction
in inventories on the one hand and a decrease in the price of
some related products on the other hand.

5. Conclusion
Based on the CGE model analysis and prediction, this paper
attempts to quantitatively analyse the impact of CAIH project
investment on regional economic growth, industrial structure,
labour, and employment, to analyse the rationality and economic
beneﬁts of the project and enhance the scientiﬁc basis for decisionmaking. The CGE model is an important tool for simulating
policy shocks, and the CAIH project is a major project that has just
started. This paper attempts to explore the beginning of this
malefactor, with the progress of the project work and the establishment and improvement of various basic data about the
project. However, due to the high tax rate, it hurts the income
levels of both residents and enterprises, especially as Scenario 1
also reduces the welfare level. On the contrary, the three tax rate
simpliﬁcation schemes in this paper, although not as eﬀective as
Scheme 1 and Scheme 2 in promoting the transformation and
upgrading of industrial organizations, have a good eﬀect on the
income level of residents and enterprises, the total consumption
level of residents, the real GDP, and the social welfare level. The
third option sets the industry-wide tax rate at 8%, which can
maximize the real GDP, raise the income level of residents and
enterprises, and improve the welfare of residents. Secondly,
Option 3 reduces the current tax rate of 13% to 9% and keeps the
other tax brackets unchanged, which can also increase the real
GDP, raise the income level of residents and enterprises, and
improve the welfare of residents. Therefore, we believe that the
current VAT rate system should continue to be reformed in the
direction of simplifying the tax brackets, and the goal of simpliﬁcation should be to simplify the tax rates into one bracket.
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