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(A BrgH "5 1%)
The Study on Sustainable Economic Development

Based on Consumption Downgrade in Macau

EEW MER TR =28

Abstract

Introduction: This article hopes to explore the consumer cognition of consumers
after the epidemic era by constructing a consumer trust index, using micro data to
analyze subjectively planning the scope, and objectively confirming the degree of

safety and changes.

Method: This study tend to collect surveys from Macau residents and use
Structural Equation Modeling (SEM) to explore the correlation between consumer
trust and consumption downgrades, hoping to solve the reasons for consumption

downgrades and put forward corresponding suggestions.

Result: All four social trust variables show negative correlations with
consumption downgrade variables. The correlation coefficients range from -.319
to -.439, indicating moderate to strong negative associations. These correlations
suggest that higher levels of social trust are associated with a lower likelihood of
consumption downgrade. In the SEM analysis, the economic environment is

positive with social trust(3.457) with significant level.

Conclusion: Our study finds that although disposable income has been increasing
annually, its growth rate declined during the pandemic, leading to a decline in
consumer and social confidence; observing that the rise in savings rates indicates
a preference for saving over spending, resulting in reduced consumption levels;
showing that a negative correlation between downgrading consumption behavior
and the economic environment, suggesting that as economic conditions improve,
such behavior decreases. The limited dimensions of the study may have affected

the correlations found among social trust, economic environment, and consumer
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downgrade. A few recommendations are conclude, including guaranteeing the
income of low-income groups and improving their consumption ability - this can
be achieved through consumer welfare programs, issuing consumer coupons, and
implementing subsidies to protect employment opportunities; constructing a
consumption environment with high social trust by protecting the ecological
balance, improving consumer infrastructure, and enhancing government
management efficiency.

Keywords: post-pandemic era, consumption downgrade, consumption

cognition, social trust.
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1.Introduction
The global economy has not boosted as expected with the Russian-Ukrainian war and
its resulting food and energy crises. The economic growth rate of the world is
expected to decline from the estimated 3.0% in 2022 to 1.9%. China confronted a few
problems with adverse impacts on the economy. According to data released by the
National Bureau of Statistics, the total retail sales of social consumer goods
representing consumption power in January and February 2020 showed a cliff-like
decline, down 20.5% year-on-year. In 2022, the expenditure per capita actually

decreased by 0.2% after deducting the influence of price factors.
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Figure 1-1 Growth of world output and gross domestic product
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Figure 1-2 Inflation baseline forecast 2020-2024
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Figure 1-3 Month-to month growth rate of total retail sales of consumer goods
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Figure 1-4 Per capita disposable income and growth rate of national and urban and

rural residents in 2022

High housing prices and rising inflation rate could limit the consumption

capacity of residents and adjust the consumption structure of residents. Families would

compress the growth consumption as well as necessity consumption, such as tourism
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and medical care. The consumption downgrade occurs due to the decline of

consumption level when the economy is expected to experience a downturn.

Since the beginning of the epidemic, China's consumer confidence index has
been unstable. It has shown a downward trend several times, and it dropped sharply in
January 2022. It has been at a low level throughout 2022, and it did not rise slightly
until 2023. But it has still not returned to pre-pandemic levels. As a region with
relatively scarce natural resources, Macau mainly relies on the gaming industry and
tourism to maintain the local economy through service exports. As the largest consumer
group, tourists from mainland China have declined in Macau’s gaming industry due to
the decline in consumer confidence. The number and income of consumers in the
industry and tourism industry have plummeted, and Macau's economy has been in a
sluggish state for a while. This is enough to show that Macau's economy is inseparable

from the Chinese economy.
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Figure 1-5 Change trend of China’s consumer confidence index from 2020 to 2023
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Trends in Macau’ s gross gaming revenue from 2020 to 2023
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Figure 1-6 Trend in Macau’s gross gaming revenue from 2020 to 2023
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Figure 1-7 Change trend of Macau inbound tourists consumer confidence index from
2020 to 2023

Consumption is an important engine to stimulate economic growth, enhance people's
sense of happiness, and stabilize social operation. It is essential for understanding the
mechanism of consumption downgrading. Prior to this, many scholars had analyzed the
reasons for consumption downgrade from the perspective of macro factors. Therefore,
for this study, we hope to provide a new research possibility from a micro perspective,
explore whether consumption downgrade occurs and the reasons for it from a personal
perspective, and finally explain clearly the problems in today's society based on the

research results. The current situation of consumption downgrade is provided, and
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corresponding opinions are provided to provide reference for stimulating consumption

and promoting consumption and economic development.

2.Literature review

2.1 The Concept of Consumption Downgrade

The earliest research on the evolution of consumption structure can be traced back to
Karl Heinrich Marx. In "Das Kapital", Marx (1953) made a preliminary consumer
goods division. Scholars began to pay more attention to consumption structure. Li
(1984) proposed that "the consumption structure is the proportion of various
consumption expenditures in the total consumption expenditure". Additionally,
Marshall (2011) creatively introduced the consumption structure into the Western
classical economic theory system, laying a theoretical foundation for the study of
consumption structure. Consumption structure can be expressed through material
composition and value composition (Yuan, 2021). Material composition means a series
of physical forms of products and services. Value composition means the form of value

which can reflect the consumption level of residents.

Based on the concept of consumption structure, there are a few controversies about
consumption upgrade and downgrade. The consumption upgrade refers to the upgrade
of the consumption structure (Shi et al., 2018), consumption downgrade is defined in
the opposite way. On one hand, the amount of consumption decreases as consumers'
spending power decreases , on the other hand, consumers tend to buy low-priced

products or services.

The studies on consumption downgrades are in the preliminary stage in China.
Generally, consumption downgrading usually means weak consumption ability of
residents and lack of consumption motivation (Yin et al., 2018). Song (2018) believes
that consumption downgrading could make people more frugal, thereby slowing down
or even reversing China's consumption upgrading process, leading to higher savings
rates and debt problems. On the contrary, it is believed that consumption downgrade

refers to spending reasonable money and buying suitable products, which is considered
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as rational consumption (Ming, 2018). Gao (2019) has the same opinion with Kuang
(2018) he said that the "consumption downgrade" is actually another form of
consumption upgrade, which reflects that the consumption attitude becomes more
rational and more environmentally-friendly. And Zhang et al. (2019) believe that
consumption transformation from enjoyment consumption to survival consumption,
and transformation from service to physical consumption. The vice president of the
China Chamber of Commerce Wang (2018), believes that the "consumption
downgrade" means that the overall consumption pattern of the people has shifted from
high-end to low-end, and the content of consumption has shifted from spiritual to

material. Consumption patterns also shift from quality to quantity.

Among foreign literatures, the downgrade of consumption can be traced back to the
reversibility of consumption proposed by John Maynard Keynes (1936). He believed
that when the absolute income level changes, consumption will change accordingly.
However, the consumption ratchet effect of James Stemble Duesenberry is opposed to
Keynes's view. Duesenberry ( 1948 ) believes that consumption decision-making cannot
be an ideal plan, it also depends on consumption habits. He argues that consumption
will increase as wealth reaches its maximum, and it will also become more stable.
According to the above theories, consumption downgrading has a significant
relationship with consumers' income and spending power. Therefore, whether
consumption is to be upgraded or downgraded ultimately depends on changes in the

overall consumption structure.

2.2 Theories about Consumer’s Choice

After reviewing the concept of consumption downgrade, the possible factors which
could affect the choice of consumers will also be reviewed. The consumption

behavior could be understood from different areas as below.

2.2.1 Maslow's Hierarchy of Needs

Maslow's hierarchy of needs establishes a pathway between consumer behavior and
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psychological motivation which states that five categories of human needs dictate an

individual's behavior (Maslow, 1943). As Figure 1,the needs of humans are classified

as physiological needs, safety needs, love and belonging needs, esteem needs, and

self-actualization needs. The details of five needs are shown in table 2.2.1. The

consumption decision is determined by the lower-level unsatisfied needs from the start,

only after the lower-level needs are satisfied, the higher-level needs can be entered.

Self-esteem
needs

Belongingness
and love needs

Safe needs

/

Physiological needs \

Figure 2.2.1-1 Maslow’s hierarchy of needs (Maslow, 1970) ; conducted by the

authors

Table 2.2.1 A description of the Maslow’s hierarchy of needs

Needs

Description

(1) Physiological needs-

These are biological requirements for human survival,
e.g. air, food, drink, shelter, clothing, warmth, sex,

sleep.

(i1) Safe needs

Safety and security needs are about keeping us safe
from harm. These needs include shelter, job security,

health, and safe environments.

(111) Belongingness and love

needs

Belongingness, refers to a human emotional need for

interpersonal relationships, affiliating, connectedness,
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and being part of a group. Examples of belongingness
needs include friendship, intimacy, trust, and

acceptance, receiving and giving affection, and love.

(iv) Self-esteem needs Esteem needs encompass confidence, strength, self-
belief, personal and social acceptance, and respect

from others.

(v) Self-actualization needs Self-actualization needs are also referred to as our
'being' needs; these include personal and creative self-
growth, which are achieved through the fulfillment of

our full potential.

(conducted by the authors)

Taylor and Houthakker (2010) expanded Maslow's hierarchy of needs, and established
a mapping relationship between the five needs and consumption items such as food,
housing, public utilities, transportation and communication, medical care, and other
expenditures. In Figure 2.2.1-2, Taylor and Houthakker (2010) linked Maslow's five
needs to the classifications of consumption expenditure, indicating that the motivation
of consumption is to satisfy the needs. For Physiological needs, the lines point to all
categories, but food and housing expenditures are the core consumption to satisfy
physiological needs. Security needs can be met through consumption in four areas:
housing, public utilities, transportation and communications, and medical care. Love
and belonging need is likely to consume all categories except food spending (Taylor

and Houthakker, 2010).

Self-esteem needs are relevant to all consumption categories and all of these are
important  (Taylor and Houthakker,2010). Self-actualization needs touch all
categories while housing and utilities are the important category (Taylor and

Houthakker, 2010). According to the hierarchy theory, people conducted different
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consumption behaviors according to different needs. The consumption downgrade
behavior could come from the fulfillment of lower need of hierarchy instead of higher
level. People are most likely to lower consumption because the lower level of need is

vacant.

Physiological Belongingness Self-esteem Self-actualizati

Safe needs

needs and love needs needs on needs

blicutiiiey hmpertathm, o iealcare other
food housing PREDNE SE—") communication o2

expenditure expenditure expenditure expenditure expenditure  expenditure

Figure 2.2.1-2: Correspondence between hierarchy of needs and consumption
expenditure

( constructed by the authors according to Taylor and Houthakker, 2010)
2.2.2 Consumers' Utility Maximization on the Indifference Curve

Ding (2018) defined the consumption upgrading and downgrading as the change
of utility level. Figure 2.2.2 showed the change of consumer utility maximization
constrained by the budget line when consumption is downgraded, which is also the
theory of consumer choice. To make the theory simple, it is assumed that only good A
and good B. The straight budget line represents the consumer's budget, and the
indifference curve represents the consumer's utility level. People could maximize their
utility under the limitation of budget line (Ding, 2018). When the consumption is

downgraded, the indifference curve will move to the lower left corner.
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Good A

Consumers” utility
/ maximization on budget line

Indifference Curve

—_ Indiffegence Curve’

Good B

Figure 2.2.2: Consumers' Utility Maximization on the Indifference Curve; illustration
by author

The budget could be affected by the preferences of consumers. Consumer preferences

depend on subjective judgment which cannot be easily measured. However, consumer

preferences could be classified by using Maslow's hierarchy of needs theory . The

theory is similar to hierarchy theory to explain that consumers tend to satisfy low-level

needs first, and the budgets for different needs are different.

It is obvious that the utility maximization is affected by the economy and income factor.
The first economic factor to have influence on the consumption level is the income
effect. Increases in income will push up consumers' budgets and increase consumers'
purchasing power (Hu, 2019). Milton Friedman's Permanent Income Hypothesis (1957)
states that expenditure depends not only on the consumer's immediate income but also
on the expected future income: if the consumer knows that income will fall, people will
decrease spending and the budget line shifts to the left and depresses consumption. A
consumer's budget also depends on changes in the consumer's wealth( Karl et al., 2013 ).
Taking the United States as an example, the impact of house price changes is the
strongest, while the impact of stock prices is not significant. Robert Shiller et al. (2013)
found that rising housing prices will stimulate consumption growth while falling
housing prices will significantly reduce consumption. According to U.S. Bureau of
Labor Statistics, household consumption decreased by 3.5% while the decline in US

housing prices from 2005 to 2009.
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In addition, the budget of the utility is also affected by the lipstick effect which
combines the economic situation and personal needs. The "lipstick effect" economic
theory was first proposed in the 1930s during the Great Depression in the United States

(Karl et al., 2013 ) . The "lipstick effect" referred to the fact that lipsticks were sold
well during the economic depression, when there was a mass sales of cheap
cosmetics ( Hayes, 2021). The 2008 financial crisis brought a market for lipstick," in
stark contrast to sluggish sales of other commodities and luxury goods. This suggests
that when the economy is not optimistic, people tend to consume items with lower
prices. During the economic recession, people have lower incomes and lower
expectations for the future, so the budget line also shifts to the left (McCormick, 1997).
At this time, consumers will reduce those bulk commodities, such as buying a house,
buying a car, and traveling abroad (Ding, 2018). More money is just to buy some "cheap
non-essential goods" to stimulate the consumption of these cheap goods, so the utility

moves to the lower left corner.

2.3 Consumers’ behavior from perspective of trust

Although the economic factor is an undeniable factor to restrain the consumption, the
mechanism of the effect is obscure. Substantial scholars suggested that the mechanism
could be explained from the perspective of trust. Trust is closely related to economic
development, and a high level of trust is conducive to the economic development of a
country or region (Bjernskov, 2012). Nooteboom (2002) provided an overview of
trust in economics. Tu (2007) roughly divided the relevant literature on trust and
economic development into the following three types. Firstly, a macro-analysis on the
relationship between trust and economic development was conducted by using the
cross-sectional data of various countries; Knack and Keefer (1997) pointed out that
trust could promote a country's economic growth as much as primary education.
Secondly, a micro-analysis on the relationship between trust and economic
development was undertaken with household questionnaires ; Narayan and Pritchett
(1999) found out that individuals' social capital and trust levels are positively correlated

with income levels. Last but not the least, how the other factors could affect economic
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development through trust was researched by Carpenter and Seki (2005), and it turned
out that the preferences of Japanese fishermen could improve productivity with

different levels of trust.

However, trust is a multidimensional concept. The trust evolved into different identities
under different circumstances. A few scholars made definitions of trust as Table 2.3.1,
and it can be seen that the definition of trust depended on the subjective judgment
playing different roles in different situations. According to Mcallister (1995) and
Parayitam (2009), the trust was divided into cognitive dimension and emotional
dimension. The cognitive dimension was the rational basis of trust, which was related
to qualification, ability, professional knowledge and reliability (Guenzi, 2002). When
there was an emotional dimension, people had the motivation to maintain the
relationship with the trustee(Parayitam, 2009).
Table 2.3.1: The definition of Trust

Scholars Year Definition
Smith and Barclay 1997 The act of taking a risk or the willingness to do.
Doney and 1997 The trustworthiness and goodwill perceived by the
Cannon trustee towards the trustee.
Dos and Teng 1998 There is a positive expectation that the other

partner will take risks.

Rousseau et al. 1998 Trust is a psychological state of having positive
expectations about the behavioral intentions of
others and being willing to put oneself in a

vulnerable and sensitive situation.

Kini and 1998 Personal belief in the quality of the system;
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Choobineh especially in high-risk situations, its capability,
reliability and security.
Abdulrahman and 2000 When the behavior of the subject cannot be
Hailes supervised, it will produce a subjective judgment on
its execution of a specific behavior, and have a
certain probability of affecting its own behavior.
Gefen 2000 Individuals have unique confidence in each other's
future based on their past interactions with the
other.
McKnight and 2001 A tendency for an individual to demonstrate a
Chervany willingness. to rely on the general consistency of
others in a variety of situations and across people.
Turban et al. 2002 Trust is a state of mind and the willingness of
participating individuals to continue interacting to
achieve a common goal.

Source by Wei (2006); illustration by author

For consumers, the levels of trust were closely related to different consumption

locations, consumption methods, merchants and consumption scenarios. For instance,

the trust between consumers was a comprehensive judgment made by consumers

based on interpersonal relationships and information (Liao, 2010). With the

development of social networks, the information on social media has played a

significant role in consumers' decisions with the development of social networks.(Yan

et al., 2020). For example, many Chinese consumers like to search for other consumers'

comments about the product on social media before making a purchase. If the trust

between consumers is higher, they will be more willing to make a purchase.
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On the other hand, the trust also existed between consumers and business. Among
them, electronic transactions were an important path in understanding the trust between
consumer and business. Liefa and Kanliang (2010) mentioned that when consumers
made purchases, they often had the following trust questions to confirm the degree of
trust: whether the businesses were capable of completing a successful transaction;
whether businesses were able to complete good deals honestly; whether businesses
were conducting online transactions in good faith. Additionally, unfair prices,
inaccurate product information, privacy violations and unauthorized use of credit cards
would demolish the establishment of trust (Gefenet al., 2003). Mayer et al. (1995)
believed that the higher trustor's propensity to trust, the more inclined to trust the trustee.
Thus, trust is a function of the trust propensity of the trustee consisting of the trustee's
perceived ability, benevolence, and Integrity (McKnight et al., 2002). It is hard to

change consumption behavior if the trust of consumers is maintained.

To sum up, the trust could mediate the mechanism of consumption behavior because
the trust is an essential psychological state which poses influence on the propensity of
consumption. The research literature is still scarce about the link between trust and
consumption behavior during the world economic recession. Macau, as one of the
famous international cities, has experienced the ups and downs of economic
development recently. The economy in Macau is highly related with the world economy,
and the social institution of consumption downgrade could happen even if the economy

of Macau has recovered.

The following essay is a macro analysis of trust and economic development, focusing
on consumers' trust in social institutions. In addition, we will make a survey in order to
collect Macau's residents' opinions. Consumer trust will be divided into trust between
consumers (C to C) and trust between consumers and businesses (C to B). It would
provide a and whether the trust could mediate the income effect on the consumption

downgrade.
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3. Methodology

3.1 Research framework and variables

Based on the literature review, we began to establish a research framework for
measuring consumption downgrade. We selected two types of variables. The specific
diagram is as follows. The diagram shows the impact between economic environment,
social trust and consumption downgrade. The economic environment has a direct
impact on consumption downgrade, while social trust, as an indirect factor, will affect
people's consumption behavior based on the economic environment. This leads to a

consumption downgrade.

Personal Consumption. .
Consumer reviews.
Measurement.

Hl1 @ H3

Indirect variable.

Direct variable.

Economic. H2 Consumption.
Environment. Downgrade.
Income. Expectation. Expenditure.

Structure.

Figure 3-1: Research framework

In this research structure, we define the economic environment as a direct variable,
that is, changes in the economic environment can directly affect whether consumption
downgrades occur. thus. We set up explicit variables and latent variables for
measurement, which are personal income changes and consumer expectations
respectively. To a certain extent, people will change their consumption structure due to
changes in income. For example, high-income people will pay more attention to product

experience. Low-income people will be more concerned about the practicality of
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products. At the same time, changes in the economic environment may cause consumers
to change their views on the form of the future economic environment, thus directly
affecting consumer behavior. There is a strong positive correlation between these three.
If the economic prosperity index rises and personal salary income increases, consumer
expectations will become higher. When consumers show a positive consumption
evaluation of the economic environment, consumers' desire to consume can increase,
the rapid increase in product sales will lead to enhanced corporate profits, and
consumers' income will become more stable, thus creating a virtuous cycle for the entire
economy. If the economy continues to improve, the possibility of economic recession

will be reduced, and consumption downgrade will naturally not occur easily.

As an influencing factor between the economic environment and consumption
downgrade, we set social trust as an indirect latent variable. Part of it is affected by the
economic environment, and the other part is consumers' consumption feelings in
various fields. Some of these consumption feelings come from personal experience, and
some are affected by the evaluation of others. In the variable of personal consumption
measurement, we will measure consumers’ self-consumption feelings based on the five
major demand areas extended by Maslow’s demand theory. This is the “business to
consumer (B to C)” model to measure social trust. Second, It is consumer evaluation,
that is, the "consumer to consumer (C to C)" model. As mentioned in the literature
review, consumer confidence is a comprehensive judgment made by consumers based
on interpersonal relationships and information. And due to the development of social
networks, the virtuality and uncertainty of online consumption have made people pay
more attention to a series of reference information such as reviews posted by others on
the Internet. These two models will be affected by the economic environment. A good
economic environment can enable various fields to have spare efforts to improve the
quality of products or services, so that consumers can obtain a better consumption
experience. When the consumer satisfaction of the "B to C" model When the index rises,
those consumers with high social trust index will have the opportunity to promote
externally, so the consumer satisfaction of the "C to C" model can also rise, so there is
also a positive correlation between the three, that is, when consumers As consumer

experience and consumer evaluation increase, social trust will also increase :
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Therefore, the study hypothesized the following:

H1. There is a positive correlation between economic environment and social trust

H2. There is a negative correlation between economic environment and consumption

downgrade

H3: There is a negative correlation between economic environment and consumption

downgrade

The economic environment and social trust are reflected in the downgrading of
consumption, which can be roughly divided into two categories. One is the change in
consumption structure, which is divided into changes in material composition and value
composition. Due to the economic downturn, consumers' material structure will first
passively As consumers' purchasing power decreases, they may look for lower-end
substitutes for daily necessities, which may be accompanied by a decline in product
quality. At this time, those high-end products or services with higher amounts (expenses
for buying a house and traveling) will be eliminated by low-end products or services at
cheaper prices (renting a house). Over time, the value structure of consumers will also
change. People will no longer pay too much attention to so-called brand products, that
is, they will no longer pay for the reputation of the product. Instead, they will become
more like the results of the income changes mentioned above. Pay attention to the cost-
effectiveness and practicality of products, and save money when you can. In other
words, consumption downgrade means that consumers’ consumption structure in low-

demand areas will become more prominent.

Consumer spending can more intuitively observe whether consumption
downgrade occurs. As consumers' spending power declines, consumption begins to
decrease. And consumer spending depends not only on the consumer's immediate
income, but also on expected income. If consumers know that their income is declining,

then people will spend less from now on.
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Table 3-1 Information of variables

Concept

Variable

Measuring indicator

Measurement

Demographic analysis

1.Gender

2.Age
3.Education level
4.Profession

5.Family Status

Nominal

General analysis

Economic Environment

Social Trust

Consumption downgrade

1.Personal Income

2.Expectation

1.Personal Consumption
Measurement

2. Consumer’s reviews

1.Expenditure Structure

2. Consumer’s Habit

Likert

What’s more, there are a few relevant variables should be taken into consideration,

including:

(1)Gender

Due to different personalities, men and women also have different consumption

behaviors. Experiments have proven that women pay more attention to price

concessions when shopping and whether the items they buy are of good value for money.

Women also prefer to pursue novel and popular products and will carefully Pick the

products you want to buy and enjoy your shopping time, but relatively speaking, women

are more likely to make impulsive purchases than men. For men, they prefer to shop in
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fixed stores, so their brand awareness will be higher. On the one hand, they can reduce
search costs and save time through the brand, and on the other hand, they can use the
brand image to enhance their shopping experience. Buyer's self-esteem. So when they

face an economic downturn, they handle it differently.

(2)Age

In terms of personality, consumers can be divided into three age levels: children, young
people, and the elderly. Children have not yet formed mature consumption concepts,
and often only pay attention to the shape and appearance of product packaging, and
have little regard for product quality. There is a lack of interest in functional materials
such as packaging, and they often imitate the consumption behavior of others around
them. For young people, they prefer to try new things, have more diversified choices,
stronger willingness to consume, and have a sense of the times and self-awareness, but
their consumption behavior is also more impulsive. The consumption psychology of
the elderly is more mature. When buying goods, they mainly focus on ease of use, high

quality and low price, and have high loyalty to goods and brands.

(3)Education level

Economic theory holds that for people with high education, the marginal cost of
purchasing goods for consumption is lower than for people with low education. This is
mainly because people with higher education have more knowledge and skills and have
greater employment opportunities. Therefore, the average income of highly educated
people is generally higher and their willingness to consume will be stronger. Therefore,
we believe that people with higher education will consume more. consumers pay more
attention to product quality and functions, while consumers with low education level
pay more attention to price and convenience. And education can stimulate demand.
Through education, it can expand personal vision and knowledge, and improve
awareness of various products and services. This may stimulate demand for new

products and cultural experiences, thereby promoting personal consumption.
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(4) Profession

Different incomes from different occupations are the main factors affecting consumer
behavior. As mentioned above, the amount of income will directly affect consumers’
consumption structure and consumption expenditures. At the same time, occupation
will also have an impact on an individual's consumption outlook. For example, if you
work in an assembly line factory for a long time or as a civil servant in a government
department, the consumption concepts and consumption habits of the two will be
different. In addition, career stability cannot be ignored, which will affect individuals'
judgments about future income and make radical or conservative judgments based on

future expectations.

(5) Family Status

An individual's immediate family members play a crucial role in influencing their
consumption behavior. Some people will discuss with their immediate family members
before purchasing a specific product or service. Family members will provide support,
opposition, or other opinions on consumption. And when an individual forms a new
family through marriage, his purchasing decisions may also change, from spending
money for himself to spending money for his partner or family. For example, young
bachelors will spend more money on drinking and gambling, but after getting married,
they will spend as much money as possible on household goods and necessities to

ensure the stability of the family.

To summarize the above, we divide the variables for studying consumption
downgrade into three. Each of these three main variables has small variables, which can
have an impact on the comprehensive score of their respective main variables. First,
economic environment variables are reflected through "income" and "expectations",
that is, whether consumers' income has changed during the epidemic, and whether
individuals' expectations for the economic situation are positive or consumption
evaluations. These two points can directly affect their consumption behavior. Second,
the social trust variable is reflected through "personal consumption measurement" and

"consumer evaluation", that is, for several types of demand areas derived from
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Maslow's hierarchy of needs theory, consumers' purchasing habits are mainly measured
through this What is the evaluation of "reputation", "safety", "quality", "commitment"
and "impression" in the category field? Secondly, whether they value other consumers'
evaluations in this field and how much they value it. Third, the consumption downgrade
variable is reflected through "consumption structure" and "consumption habits". This
is a summary of the first two main variables so that more direct and clear conclusions

can be drawn in later investigations. Each group of variables will be weighted and

averaged to obtain a comprehensive score.

And in most questions, we included a degree indicator (negative change to
positive change, not consistent to consistent). Here we assume that the lower the
sentiment index, the lower the score. Specific examples are as follows: extreme
decrease/completely inconsistent=1, partial decrease/relatively inconsistent=2, no
change/average=3, partial increase/relatively consistent=4, and extremely
increased/completely consistent=5. In addition, we will add gender variables: male=1,
female=0; age variables: 21-30=1, 31-40=2, 41-50=3, and over 50=4. Occupation
variable, because occupation will affect personal income to a certain extent; education
level variable: junior high school = 1, high school = 2, undergraduate = 3, master = 4,
doctorate = 5. At the same time, the individual's family and marital status are also
included in the demographic considerations (the extent to which family members
participate in the consumption of the survey subject). As mentioned above, the
consumption decisions of family members will have an impact on the consumption

decisions of the individual survey subjects.

3.2 Analytical method

3.2.1 Structural equation modeling (SEM)

The study attempts to analyze and compare the impact of two variables, social trust and
economic (external) environment, with consumption downgrade. A theoretical model
was constructed to conduct an in-depth research and discussion on the research topic.
Through the use of the Structural Equation Modeling (SEM) method, a quantitative

analysis was conducted to establish the interrelationships among multiple variables and
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attempt to explain the influence of social trust and economic environment on consumer
behavior. The results were further discussed.

We identify observed variables for economic environment, social trust and
consumption downgrade:

Table 3-2: Definition of observed variables associated with questionnaire

Variable Observed variable  Corresponding question
. ) EE1 Agreement about income reduction
Economic environment _ . o
EE2 Postive expectation towards economic situation
. CcD1 Preference about consuming cost-effective inferior good
Consumption downgrade . i
CD2 Agreement about spending reduction
ST11 Trust in reputation of products/services when consuming
ST12 Trust in safety of products/services when consuming
Social trust ST13 Trust in quality of products/services when consuming
ST14 Trust in commitment of products/services when consuming
ST2 Trust in external reflection

| st11 | st12 || st13 II st14 | st2 I
i

X

social trust e
Measurement

F 3
Structural model
H2
economic environemnt consumption downgrade,
ell
Iee1|lee2| |cd1||cd2—|
Measurement Measurement

Figure 3-2: SEM model
3.2.2 Tools

This study employed the statistical software SPSS v22.0 and AMOS v26.0 to
verify the validity of the obtained model and evaluate its overall fit. Additionally, the
proposed hypotheses were tested in this study.
3.3 Data Source

The data used in this article is derived from the survey data. The survey data collection
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focused on Macau employees. A Screening question was asked of respondents to obtain
confirmation of their opinions towards the economic environment, social trust and
consumption downgrade. The questionnaire was distributed via ”Wen Juan Xing”,
participation was entirely voluntary, and the questions were designed in Chinese. A total
of 180 questionnaires were collected, with 179 valid and 1 invalid — we will exclude

the invalid data in the following analysis.

4. Analysis
4.1 Preliminary analysis
4.1.1 Validity Test
To ensure the reliability and applicability of the data, the research conducted
rigorous analyses and utilized factual numerical information obtained from the dataset.

The verification of the questionnaire was accomplished by employing Cronbach's

Alpha values.
Case Processing Summary
N %
Cases Valid 179 100.0
Excluded® 0 0
Total 179 100.0

a. Listwise deletion based on all variables in
the procedure.

Reliability Statistics
Cronbach's
Alpha N of ltems

757 9

Figure 4.1 Cronbach’s Alpha value of observed variables
We first conduct reliability and validity analysis on the survey results associated with
three variables. With the Cronbach's Alpha value of 0.75, it can be inferred that the
questionnaire items are moderately reliable and measure the construct with a
satisfactory level of consistency. This indicates that the questionnaire is likely to yield
reasonably consistent results and provide researchers with reliable data to support their

analysis and conclusions.
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4.1.2 Demographic Analysis

Demographic Analysis

Question Option Frequency Percentage Cumulative Percent
gender 101 56.4 56.4
M 78 43.6 100.0
18-30 39 21.8 21.8
31-40 51 285 50.3

age

41-50 48 26.8 77.1
>=51 41 22.9 100.0
education level university 115 64.2 64.2
master b4 35.8 100.0
<7000 28 15.6 15.6
7001-20000 36 20.1 35.8
income level 20001-30000 42 235 59.2
30001-45000 35 19.6 78.8
>45001 38 21.2 100.0
catering 35 19.6 19.6
education 27 15.1 34.6
occupation finance 37 20.7 55.3
legal 25 14.0 69.3
pharmaceuticals 33 18.4 87.7
others 22 12.3 100.0

Regarding gender, the majority of respondents were female (101, 56.4%), while male
respondents accounted for 78 (43.6%) of the total. In terms of age, the distribution was
as follows: 39 respondents (21.8%) were between 18 and 30 years old, 51 (28.5%) were
between 31 and 40, 48 (26.8%) were between 41 and 50, and 41 (22.9%) were 51 years
old or older. In relation to education level, 64 respondents (35.8%) reported having a
master's degree, while 115 (64.2%) had completed a university degree. The income
levels of the respondents were distributed as follows: 28 (15.6%) reported earning less
than 7000, 36 (20.1%) earned between 7001 and 20000, 42 (23.5%) earned between
20001 and 30000, 35 (19.6%) earned between 30001 and 45000, and 38 (21.2%) earned
more than 45001. The occupation of the respondents varied across different categories.
The distribution was as follows: 35 (19.6%) were in the catering industry, 27 (15.1%)
were in the education sector, 37 (20.7%) were in finance, 25 (14.0%) were in the legal
field, 22 (12.3%) were in other occupations, and 33 (18.4%) were in the pharmaceutical

industry.
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4.1.3 Correlation Analysis

We conducted a Pearson correlation analysis between the dimensions of social
trust, economic environment and consumption degradation and found some relationship
between them.

Table 4.3.1 Correlation between social trust and consumption downgrade

Correlations
eel eel cdl cd2 st st12 st13 st14 st2
el Pearson Correlation 1 248" -2347 - 164" 287 374" 375" 445" 2547
Sig. (2-tailed) 001 .002 028 .000 000 .000 .000 001
N 179 179 179 1749 179 179 179 179 179
ee2  Pearson Correlation 248" 1 -302" a7 388" g1 335" 4127 3407
Sig. (2-tailed) 001 .000 000 .000 000 .000 .000 000
N 179 179 179 1749 179 179 179 179 179
cd1 Pearson Correlation =234 302" 1 437" -a74” -379" -319" -328" -372"
Sig. (2-tailed) 002 .000 000 .000 000 .000 .000 000
N 179 179 179 1749 179 179 179 179 179
cad2 Pearson Correlation -164" =297 437" 1 415" -384” 3447 -387 -439"
Sig. (2-tailed) 028 .000 .000 .000 000 .000 .000 000
N 179 179 179 1749 179 179 179 179 179
sti1  Pearson Correlation 287" 388" -374" -5 1 537 8517 6107 806
Sig. (2-tailed) 000 000 .000 000 000 .000 .000 .000
N 179 179 179 1749 179 179 179 179 179
st12  Pearson Correlation 374" 381" -379 -384" 537 1 5317 613 567
Sig. (2-tailed) 000 000 .000 000 000 .000 .000 .000
N 179 179 179 1749 179 179 179 179 179
sti3  Pearson Correlation a7s 235 -319 -344 651 531 1 577 586
Sig. (2-tailed) 000 000 .000 000 000 000 .000 .000
N 179 179 179 1749 179 179 179 179 179
sti4  Pearson Correlation 445 4127 -328 -.387 610 613 577 1 598"
Sig. (2-tailed) 000 000 .000 000 .000 000 .000 .000
N 179 179 179 1749 179 179 179 179 179
st2 Pearson Correlation 2547 3407 -3r2" -.439° 606 567 586" 508" 1
Sig. (2-tailed) 001 000 .000 000 .000 000 .000 .000
N 179 179 179 1749 179 179 179 179 179

** Carrelation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

Correlation between economic environment (ee) and social trust (st):

Both eel and ee2 show positive correlations with all four social trust variables
(stll, st12, st13, stl14, and st2). The correlation coefficients range from .254 to .388,
indicating moderate to strong positive associations. These correlations suggest that as
the economic environment improves, social trust tends to increase.

Correlation between economic environment (ee) and consumption
downgrade (cd):

Both eel and ee2 show negative correlations with consumption downgrade

variables (cdl and cd2). The correlation coefficients range from -.234 to -.302,
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indicating moderate negative associations. These correlations suggest that as the
economic environment improves, the likelihood of consumption downgrade decreases.
Correlation between social trust (st) and consumption downgrade (cd):
All four social trust variables (stl1, stl12, stl13, stl4, and st2) show negative
correlations with consumption downgrade variables (cdl and cd2). The correlation
coefficients range from -.319 to -.439, indicating moderate to strong negative
associations. These correlations suggest that higher levels of social trust are associated

with a lower likelihood of consumption downgrade.

4.2 Structural Equation Model Analysis

4.2.1 Evaluating Model Fit

The concept of model fit is essential in evaluating the external quality of a research
model by assessing the alignment between the model and observed data (Hooper,
Coughlan, & Mullen, 2008). This assessment involves three aspects: absolute fit,

incremental fit, and parsimonious fit.

The degree of freedom (df) is 24, indicating that there is a sufficient amount of data to
draw conclusions. Examining the new data, the ratio of chi-square to degrees of
freedom (CMIN/DF) for the default model was found to be 1.275, indicating a

reasonable fit between the observed and theoretical models.

Analyzing the absolute fit, the Root Mean Square Error of Approximation (RMSEA)
value of 0.07 falls within the acceptable range of 0.05 to 0.08, indicating a reasonably
good fit. Moving on to the incremental fit, several fit indices were evaluated. The
Normed Fit Index (NFI) value of 0.951, Comparative Fit Index (CFI) value of 0.989,
and Incremental Fit Index (IFI) value of 0.919 exceed the recommended threshold of

0.90, indicating a relatively good fit.

However, the Relative Fit Index (RFI) value of 0.808 is slightly below the desired
criterion. Considering the parsimonious fit, both the Parsimony Normed Fit Index

(PNFI) and Parsimony Comparative Fit Index (PCFI) values are 0.393, which is lower
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than the recommended threshold of 0.50. This suggests that the model may not achieve

an optimal balance between fit and complexity.

In summary, the model fit assessment of the research model in relation to the observed
data partially meets the desired standard. While the absolute fit and incremental fit
indices indicate a reasonably good fit, the parsimonious fit measures for improvement.
Further refinement of the model may be necessary to enhance its fit to the observed

data.

4.2.2 Results of model

The following is a standardized estimate model, indicating the relationship
between different variables. It is evident that the economic environment has a negative
relationship with consumption downgrades. Moreover, there are direct and indirect
effects associated with consumption downgrades and the economic environment. In
other words, the better economic environment may cause a lower impact on the

consumption downgrade.

st2

.58
consumption downgrade
5 o S @

2 ~ 28 ¥ 40 © 47
eel ee? cd1 cd2

Figure 4.2.1 result of standardized estimate model
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It is evident that there is a significant correlation among the dimensions of the variables.
Regrettably, it is unfortunate to note that some of the p-value is larger than 0.05,
indicating that the model data generated is not ideal, and hypotheses 2, and 3 are not
supported while H1 is supported.

Regression Weights: (Group number 1 - Default model)

Estimate S.E. CR. PLabel

socialtrust <--- economicenvironemnt 3457 856 4036 *** par 9
consumptiondowngrade <--- economicenvironemnt 3900 17.776 219 826 par_7
consumptiondowngrade <--- socialtrust -813 4919 -165 869 par 8
st1l <--- socialtrust 1.000

stl2 <--- socialtrust 1.032 102 10079 *** par 1
stl3 <--- socialtrust 945 091 10429 *** opar 2
st14 <--- socialtrust 1.082 097 11118 *** opar 3
st2 <--- socialtrust 1.009 096 10507 *** par 4
eel <--- economicenvironemnt 1.000

eel <--- economicenvironemnt 975 178 5489 *** opar 5
cd2 <--- consumptiondowngrade 1.000

cdl <--- consumptiondowngrade  1.123 196 5732 *** par 6

Figure 4.2.3-4: Regression Weights of Default model
However, It is possible that there are direct and indirect effects between the variables
that are transmitted through other mediating variables, and that these effects may have

an impact on the dependent variable.

Standardized Total Effects (Group number 1 - Default model)

economicenvironemnt consumptiondowngrade socialtrust

consumptiondowngrade =757 .000 .000
socialtrust 938 -.060 .000
cdl -.482 636 .000
cd2 -.520 687 .000
eel 471 .000 .000
ee2 527 .000 .000
st2 715 -.046 762
st14 744 -.048 .793
st13 710 -.045 757
st12 .690 -.044 736
st11l 737 -.047 .786

Figure 4.2.3-3: Results of standardized effects

Considering the relationship between social trust and individual downgrade
consumption behavior. Social trust has a total of -0.6 on individual downgrade
consumption behavior through other mediating variables. This can be explained on the
purpose that social trust may influence other factors such as perceived economic
stability or social norms, which, in turn, impact individual downgrade consumption

behavior. By considering the total effects, including both direct and indirect pathways,
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we can analyze the overall influence of social trust on individual downgrade

consumption behavior.

5. Conclusion and suggestions

According to the survey, the disposable income of people did not drop
significantly, while most respondents considered that the economy was likely to
experience the downturn of the circle. The main reason for stable income may be the
policy of substantial support for the business. As Macau depends on tourism and
gaming industries, the economy has been damaged by the pandemic blockade. While
the government had been persisting to mediate between different industries and
employees, especially  subsidizing the companies, protecting employees and
decreasing government budgets. By now, the economy had been recovering generally,
while social expectations about the economy are negative instead of positive. It is most
likely caused by the complicated environment like the Russia- Ukraine War. The social

institution had been affected seriously.

The economic factor is closely related with the consumption downgrade
according to surveys instead of trust. It is observed that there is a negative correlation
between consumption downgrading behavior and the economic environment
expectation. It is implied that changes in the economic environment may potentially
lead to the emergence of downgrading consumer behavior, and the occurrence of
downgrading consumption behaviors will decrease as the economic conditions improve.
In terms of correlation analysis, we have found out the medium mediation effect of trust
on consumer behavior in recent economic environment correlations. The housing
expenditure and luxury consumption had been reduced even with the high degree of
trust, such as property investment and cars. However, the daily consumption, culture
and entertainment consumption did not change much in both the amount and structure.
This study would shed light on a few implications for sustainable development of
economy:

1) The government plays the leading role in instructing the social institution.

Although the expectation of the economy is still low among most respondents, they did
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not show a great tendency to downgrade consumption on the daily goods and services.
It may be highly related to the policies promoted by the government during the
pandemic, such as issuing consumer coupons to low- and middle-income earners to
balance the income gap among residents, and implementing subsidies to enterprises to
maintain employment. To promote more consumption and economy after a pandemic,
the government should consider more aggressive policies, like an equal employment
plan, training program, and premium industry conditions. With the social institution of
steady development in industries, low- and middle-income earners are willing to

increase propensity to consume.

2) As managerial implications of stakeholders in different businesses to
incorporate “trust” in s marketing to attract and retain customers. On one hand, The
consumers may access others’ comments thanks to technological improvements
brought about by social media, which have abolished geographical and time limits
(Irshad and Ahmad, 2019). The companies should sensibly hire reasonably skilled
resources to improve consumer infrastructure, such as network communication,
media analytics tools, and so on. A great social team would establish a strong
relationship with customers and promote personable interaction to boost the brand’s
trustworthiness. An option to provide feedback on products and companies, customers
would feel more engagement (Mangold and Faulds, 2009). On the other hand, the
companies should promote the quality of goods and services continually because the
quality could be the foundation for trust of customers. It is important to enhance the
management to improve quality to meet the needs of upgrading the consumption
requirements. In addition, the companies should undertake more social responsibilities

to establish a good reputation and promote emotional trust of customers.

Over all, the study is a preliminary study relationship between trust and
consumption behavior. The study has a few limitations, which need for further
investigations in the future. Depending on the survey sample, consumer behavior can
vary. This research focused solely on citizens who could have income recently, and

sample size is relatively small because of limited resources and time . This research can
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be further developed to encompass more people from multiple backgrounds. This study
only considered trust in the role of a mediator. This research model can be expanded by
changing the mediating variable. Moreover, this study is limited to the consumer's
general economic situation. Future studies can broaden this research model by looking

into other personal details.
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(A FAHIESRLE)
Seizing Opportunities in Space Economy Development:
Harnessing Policy Effectiveness to Foster and

Develop New Productive Forces in Macau

FRE BRI BHE

Abstract

In recent years, China has been continuously seeking and planning a blueprint for
high-quality development. Among the key components of achieving high-quality
development is the cultivation of new productive forces. Unlike traditional ways, new
productive forces encompass emerging fields and high technological content.
Emerging and future industries are crucial arenas for developing new productive

forces.

The Resolution of the Central Committee of the Communist Party of China on Further
Deepening Reform Comprehensively to Advance Chinese Modernization explicitly
states the need to improve the institutions and mechanisms for fostering new quality
productive forces in line with local conditions. To establish a mechanism for ensuring
funding increases for industries of the future, improve the policy and governance
systems for promoting the development of strategic industries such as aviation and
aerospace. This highlights China’s strong emphasis on innovative development in the

space economy.

Over the past decade, many advanced economies have begun recognizing the space
economy encompasses a wide range of sectors, including high-tech service industries
such as satellite application, tourism, the data economy, finance, agriculture etc. It is
viewed as a potential pillar of future economic growth. Macau, a free port and an
independent customs territory, is a vibrant economic player in the Asia-Pacific region.
It serves as a crucial window and bridge connecting China with international markets.
Macau also boasts world-class universities and research institutions, making it well-

positioned to participate in the space economy.

It is recommended that, Macao should give full play to its advantages in resource
endowment, industrial base and scientific research conditions. Through systematic
planning and layout, developing “business partners” and coordinating policy

resources, Macao can accelerate the development of the space economy industry,

118



stimulate the new impetus for high-quality development, and become a foremost city

of the space economy in the world.
Keywords

Macau economy, new productive forces, high-quality development, space economy,

policy recommendation

Current Status of Macau’s Economy Development
1. Advantages of Macao’s economic development.

Firstly, Macao has the unique advantage of being “backed by the motherland
and connected to the world”. In the process of building the Guangdong-Hong Kong-
Macao Greater Bay Area, Macao has certain advantages in terms of geographic and
cultural conditions, economic system and cooperation with Guangdong province. In
addition, its unique integration of cultural and economic elements has facilitated
cooperation with neighboring regions and Portuguese-speaking countries. This
strategic advantage is crucial for the promotion of international trade and cultural

exchanges, making Macao an important link between China and the global market.

The Policy Address of the Macau Special Administrative Region (SAR) Government
for the fiscal year 2023 clearly puts forward the “1+4” strategy of moderate
diversified development, with “1” is to promote the diversified development of
tourism and leisure industry in accordance with the goal of building a world center of
tourism and leisure, and to make the comprehensive tourism and leisure industry
better and stronger; with “4” is to continuously promote the development of the four
key industries of health, modern finance, high technology, as well as exhibition,
commerce, culture and sports. The development momentum and comprehensive
competitiveness of Macao’s economy is being continuously strengthened, and efforts
are being made to build an industrial structure that is in line with the actual and

sustainable development.

With the approval and consent of the State Council of China, the National
Development and Reform Commission has issued the Overall Development Plan for
Henggin Guangdong-Macao Deep Co-operation Zone, which centers on the original
intention of the deep co-operation zone to promote the moderate and diversified
development of Macao’s economy, and the systematic planning and overall planning

of the integrated development of Macao and Henggqin in all aspects, including space,
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industry, people’s livelihood and city construction. It is of great significance in
promoting the long-term prosperity and stability of Macao and its integration into the

overall situation of national development.

Secondly, Macao attaches great importance to the promotion of science,
technology and innovation. In July 2000, the Macau SAR Government promulgated
the Framework Law on Science and Technology, followed by the establishment of the
Council for Science and Technology in August 2001; in April 2004, the Science and
Technology Development Fund was set up, and in October 2005, the Mainland-
Macao Science and Technology Cooperation Committee was established. Moreover,

since 2010, Macao has been authorized to establish state key laboratories.

With these initiatives, the Macao SAR Government has made significant progress in
promoting science, technology and innovation. By creating an environment conducive
to technological development, Macao’s scientific and technological innovation
enterprises have developed rapidly, high-end scientific and technological talents have
gathered rapidly, and high-level innovation achievements have emerged, which is
effectively cultivating a vibrant ecosystem. These measures have laid a solid
foundation for the robust growth of Macao’s science and technology sector, making it
a key player in the region’s technological advancement and economic diversification.
This strategic focus on science and technology not only enhances Macao’s

competitiveness but also contributes to its sustainable development.

Thirdly, Macao has a good foundation for the development of new and future
industries such as universities and research institutes. Macao’s universities are in a
leading position in the Guangdong-Hong Kong-Macao Greater Bay Area in terms of
their basic research capabilities in areas such as electronic integrated circuits and
space sciences. At this stage, Macao has gathered a number of state key laboratories,
all of them were established based on Macao’s universities and have become
important vehicles for Macao’s participation in the construction of an international

science, technology and innovation center.

The establishment of these state key laboratories has enhanced Macao’s high-level
R&D capabilities and created an environment conducive to cutting-edge scientific
discovery and technological advancement. It has not only strengthened cooperation in
science and technology in the region, but also made Macao an important contributor
to the innovation ecosystem of the Guangdong-Hong Kong-Macao Greater Bay Area,
as well as an international platform for scientific and technological cooperation. These

universities, institutes and laboratories can be fully utilized in promoting the
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transformation of scientific and technological achievements and fostering new driving

forces for economic development in Macau.

Future Industry Platforms of Universities and Research Institutions

Proprietor Platforms Year

] ) State Key Laboratory of Analogue and Mixed-
University of Macau ) o 2011
Signal Very Large-Scale Integrated Circuits

State Key Laboratory of Internet of Things for

University of Macau ] o 2018
Intelligent Cities
Macau University of State Key Laboratory of Lunar and Planetary 2018
Science and Technology Science

Supercomputing Center, Astrobiology and

o Astrochemistry Laboratory Platform, Space
Macau University of ) ) )
) Process Simulation Laboratory, Astrobiology 2018
Science and Technology )
and Astrochemistry Laboratory Platform,

Macau University of Science and Technology

Chinese Academy of
Science and Portuguese Sino-Portuguese Star Ocean Joint Laboratory 001
Foundation for Science (starlab)
and Technology

2. Constraints of economy development in Macao.

At the same time, limited land resources constrain the expansion of infrastructure
required for large-scale technological projects and research facilities. In addition,
Macao’s economy is heavy relying on a few sectors, such as gaming and tourism,
limiting the diversity required for a strong innovation ecosystem and making its

economy vulnerable to fluctuations.

Although Macao has strong basic research capabilities in areas such as
microelectronics and space science, the translation of research findings needs to be
strengthened. The development of industry-university-research integration among
universities, research institutes and enterprises are a key factor in the science and
technology innovation ecosystem, but the lack of transformation of Macau’s scientific
research findings has been one of the main constraints to increasing the new

momentum of development and promoting sustainable economic development.
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Furthermore, Macau’s labor force is tilted towards the gaming industry, with a single
talent structure and fewer scientific and technological talents. Macau lacks large-scale
technology enterprises, and small and medium-sized enterprises (SMEs) are facing
the outstanding problem of shortage of technology talents. In order to meet Macau’s
demand for scientific and technological talents, Macau often hires talented and skilled

workforce from mainland China and relies more on human resources from there.

Constraints of economy development are further exacerbated by the lack of high-end
innovation resources such as cutting-edge research institutes and highly skilled
personnel. In order to accelerate the construction of a modern industrial system,
cultivate strategic emerging and future industries, promote the upgrading of the
industrial base and the modernization of the industrial chain, and promote the high-
quality development of the economy, Macao should accelerate the formation of new

productive forces and enhance the new impetus for development.

Benefits of Developing Space Economy in Macau
1. Promoting the sustainable development of Macao’s diversified economy.

At present, the space economy is becoming a new blue ocean for industrial
development in various places, and they are striving to become “cities in the sky”.
The development of the space economy is a crucial strategy for realizing industrial
diversification, reducing dependence on a single industry and enhancing economic
resilience. The development of space economy focuses on the development of a wide
range of application fields and operational scenarios, such as manned space flight,
transportation, tourism, navigation, telecommunication services, data economy etc.
The diversification of scenarios promotes the continuous development of space
economy. With its high value-added and extensive industrial chain, space economy
can stimulate the growth of related upstream and downstream sectors and create new
economic growth points. Therefore, space economy will inject new impetus into the
high-quality development of Macao, effectively address the weaknesses of traditional

industries, and promote economic diversification and sustainable development.

In addition, with Macao’s unique geographical advantages, rich tourism resources and
independent legislative power, it is able to seize the development opportunities of
space economy more flexibly and develop more new scenarios and new businesses,
thus exerting unlimited development potential and advantages in promoting

diversified economic development.

2. Enhancing scientific and technological innovation in Macao.

122



Space science is a frontier area for major scientific and technological breakthroughs
and an important area for Macao to play a role in the construction of the international
science and technology innovation center. Through the development of space
economy, Macao can realize technological innovation and industrial upgrading, and
enhance the innovation capability of enterprises. More local enterprises will be
supported to focus on key issues such as frontier development concepts, scientific
research and production models, application scenario expansion, as well as
strengthening basic and applied research in commercial aerospace. It will accelerate
the integration and innovation of new technologies such as communication,
navigation, remote sensing and Internet of Things, cloud computing, big data and
artificial intelligence. The development of the space economy driven by the demand
for high-tech content and cutting-edge technologies can enhance Macao’s overall
technological innovation capability, attract top-notch scientific and technological
talents, further enhance the quality and level of human resources, and promote

sustainable social development in Macao.

At the same time, the development of space economy requires a large number of
highly skilled professionals. Through relevant education and training programs,
Macao can improve the quality of the local workforce and create high-tech
employment opportunities, which will in turn promote the development of

technological innovation in more areas in Macao.

3. Strengthening Macao’s regional cooperation and exchanges in the field of space

economy.

Macau is an important nodal city in the Guangdong-Hong Kong-Macao Greater Bay
Area. Relying on the Overall Development Plan for Hengqin Guangdong-Macao
Deep Cooperation Zone released by the National Development and Reform
Commission and other policy advantages, the deep cooperation of Guangdong-Macao
is being promoted in a coordinated manner. Recently, the Guangdong-Hong Kong-
Macao Greater Bay Area has introduced policies and regulations related to the space
economy one after another. In September 2024, the General Office of the People’s
Government of Guangdong Province issued the Action Program for Promoting High-
Quality Development of Commercial Aerospace in Guangdong Province (2024-2028),
which aims to seize the strategic opportunities for commercial aerospace development
and accelerate the high-quality development of commercial aerospace. It is expected
that by 2026, the scale of commercial aerospace and related industries in Guangdong
Province will reach RMB 300 billion, more than five commercial aerospace specialty

industrial clusters will be built, new modes and new forms of commercial aerospace
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will be generated at an accelerated pace. By 2028, a development situation will be
basically formed that the industrial factors have been gathered, the regions have been
synergistic and complementary, making it a first-class commercial aerospace

development cluster and innovation highland with distinctive regional characteristics.

Based on the research advantages in the field of space economy of universities and
scientific research platforms such as Macao University of Science and Technology,
Macao actively integrates into the overall situation of China’s development, enhances
regional interaction and collaboration, and jointly establishes a working mechanism
for multi-party cooperation, which will be conducive to the promotion of the
development of space economy and its upstream and downstream industries. In
addition, Macao’s international cooperation with Portuguese-speaking countries will
help promoting the expansion of new types of industries into overseas markets,
enabling Macao to integrate into the global high-tech innovation network, actively
participate in the formulation of international rules and international standards on

space, and enhance its international competitiveness as well as influence.

International Policy Experiences in Attracting Social Capital
Investment and Participation in Space Economy

Recently, the Organization for Economic Co-operation and Development (OECD)
released the Space Economy Investment Trends: OECD Insights for Attracting High-
Quality Funding, which outlines the policy experiences of various countries in
attracting social capital to the space economy. Macau can actively learn from

international experiences and seize opportunities in the space economy development.

The OECD has noted that over the past decade, the rapid development of the space
economy has been significantly driven by the active participation of social capital.
According to OECD statistics, as of 2022, commercial satellites accounted for 78.6%
of all satellites in orbit, followed by government satellites at 10.2%, military satellites
at 8.8%, and civilian satellites at 2.4%. By early 2024, the commercial operators
SpaceX from the United States and OneWeb from the United Kingdom had already
owned more than 5,000 and 600 satellites in orbit respectively, collectively

accounting for more than half of all operational satellites in the world.
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The OECD suggests that governments can leverage policy advantages to attract more
and higher-quality social capital to support the development of the space economy.
This can be accomplished in a number of ways, such as providing funding for
research and development, offering professional technology promotion and consulting
services, sharing intellectual property, sharing project risks, and implementing
government procurement initiatives etc. These strategic measures are crucial for

fostering an environment conducive to the sustainable growth of the space economy.

By implementing these policies, governments can support the space economy
continues to thrive, creating new opportunities for economic growth and technological
innovation. The active engagement of social capital not only accelerates the
development of space-related industries but also enhances the overall resilience and
competitiveness of the economy. Moreover, the collaboration between public and
private sectors in the space economy can lead to significant advancements in

technology and infrastructure, ultimately contributing to global economic progress.

This comprehensive approach underscores the importance of a supportive policy
framework in attracting investment and driving innovation in the space economy,
highlighting the critical role of public-private partnership in facilitating high-quality

development in this dynamic sector.

1. The government and social capital should establish broader mid-term and long-
term strategic goals to ensure the alignment of public interests with commercial

interests.

The common goals include focusing on the investment quality and long-term effects
in the space industry, enhancing space sustainability, and mitigating issues such as
orbital congestion, space debris, and pollution to the atmosphere and the ground. For

instance, Japan and Europe governments have recently contracted private companies
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for space debris removal projects scheduled for 2024 and 2026 respectively. The
United Kingdom has also launched a space sustainability initiative, which includes
formulating relevant laws and regulations, as well as providing corresponding

government subsidies.

Additionally, in government procurement projects, it is crucial to protect legitimate
commercial interests, moderately share satellite data, and space economy-related
intellectual property to enhance the competitiveness of space economy enterprises.
For example, by safeguarding intellectual property rights and ensuring fair access to
satellite data, companies can operate on a level playing field, which will help to foster
innovation and competitiveness. Such measures will not only attract high-quality
social capital investment, but also ensure the benefits of space economy development

are equitably distributed.

By aligning strategic objectives and fostering collaborative partnerships between the
government and private sector, it can create a robust framework that supports the
sustainable development of the space economy. Furthermore, it will stimulate
technological advancements, create high-value jobs, and drive economic growth in

turn.

2. Attracting social capital investment in the space economy can be achieved

through tax incentives, research and development subsidies, as well as debt and

equity financing.

Given the challenges that SMEs and startups face in obtaining bank loans and other
forms of debt financing, governments can provide credit guarantees and encourage
financial institutions to develop targeted risk debt products. For example, the U.S.
Export-Import Bank had supported approximately 60% of the nation’s satellite sales
and launched services between 2008 and 2015 and had formulated over $5 billion in
mid-term and short-term loan plans for related fields in 2023. Similarly, the Japanese
government had established a risk fund totaling 100 billion yen in 2018 to support the
development of space economy enterprises over the next five years. The European
Union had announced the establishment of a competitive space innovation fund in
2022, integrating about 1 billion euros in support policies for startups and SMEs. In
2023, South Korea had set up a 10 billion won risk fund to support space economy
startups from 2023 to 2027.

By providing tax incentives, R&D subsidies, and innovative financing options,

governments can effectively attract social capital investment in the space economy.
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Credit guarantees for SMEs and startups can ease the difficulties they face in securing
debt financing, which will help to foster a more supportive financial environment. For
instance, the U.S. Export-Import Bank’s extensive loan plans significantly bolster the
commercial satellite market. Japan’s substantial risk fund exemplifies a proactive
approach to nurturing high-tech enterprises, while the European Union’s competitive
space innovation fund aims to stimulate entrepreneurial ventures within the space
sector. South Korea’s targeted support for space economy startups underscores the

importance of sustained investment in fostering technological advancements.

These strategic initiatives illustrate the critical role of government supports in
stimulating the space economy. By mitigating financial risks and providing robust
support mechanisms, governments can facilitate the growth of innovative space
enterprises, drive technological progress, and enhance economic resilience.
Consequently, these efforts not only attract high-quality social capital, but also ensure
the sustainable development of the global space economy, paving the way for

significant economic and technological advancements.

3. Strengthening partnerships between the government and social capital is

essential for achieving reliable and mutually beneficial cooperation.

Through in-depth collaboration, expertise can be better shared, and project risks can
be jointly borne or mitigated as well. For instance, social capital can take on more
risks of the project development and construction, while governments are responsible
for providing necessary resources, specialized knowledge, and relatively stable
market demand. Additionally, governments’ consistent and long-term demand for
space economy products and services, can offer space economy enterprises relatively
predictable returns on investment, such as NASA’s commercial orbital transportation
services, commercial weather data procurement, and small aircraft transportation

projects etc.

Moreover, the collaborations mentioned above will facilitate the creation of a
supportive ecosystem, where both public and private sectors can work towards
common strategic goals. By sharing specialized knowledge and resources, the
government can enhance the operational capabilities of space economy enterprises,
ensuring that business projects are executed with higher efficiency and effectiveness.
It will also lead to the development of innovative solutions that address both current

and future challenges in the space economy.
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Furthermore, the governments’ stable demand for space-related products and services
provides a secure revenue stream for space economy enterprises, reduces financial
uncertainties and encourages more private investment. The secure environment fosters
innovation and competitiveness within the industry, enables space economy
enterprises to focus on long-term growth and technological advancement. Ultimately,
the synergy between government support and private sector innovation drives the
sustainable development of the space economy, benefiting both public and

commercial interests.

4. Simplifying market entry conditions for the space economy and lowering related
entry barriers are crucial steps toward fostering a more dynamic and inclusive

industry.

For example, the Federal Communications Commission (FCC) in the United States is
actively working to streamline licensing regulations for small satellites, making it
easier, faster, and more cost-effective for companies to starting their business.
Additionally, the National Oceanic and Atmospheric Administration (NOAA) has
significantly reduced the time requirement of reviewing and issuing remote sensing
licenses from 50-100 days in 2020 to only 15 days at present. Similarly, the UK Space
Agency has implemented policies to lower and waive third-party liability insurance

requirements for low-risk projects in orbit.

The above efforts aim to make it simpler for new and emerging companies to enter
the space industry, and to reduce financial and administrative burdens. By easing the
regulatory constraints, governments can encourage more innovation and investment in
the space sector, ultimately leading to more rapid technological advancements and

economic growth.

The regulatory reforms are essential for creating an environment where both
established companies and startups can thrive. Lower entry barriers not only facilitate
the entry of new players into the market, but also promote a more competitive and
diverse industry landscape. It will drive innovation, as companies are incentivized to
develop cutting-edge technologies and explore novel applications of space-based
resources. By supporting the growth of the space economy through regulatory
simplification, governments can play a pivotal role in ensuring the space economy

continues to grow and contribute significantly to global economic progress.

Recommendations for Harnessing Policy Effectiveness to Support the
Development of the Space Economy in Macau
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It is recommended that Macau focuses on four main areas: promote the systematic
planning and layout of the space economy, change government’s role from
“policymaker” to “business partner”, enhance the importance of policy in attracting
social participation, and utilize the resources of universities and research institutes
effectively. By harnessing policy effectiveness, Macau can aid the development of the
space economy and other new productive forces sectors, thereby stimulating new

impetus for high-quality development.

1. Actively integrate into the overall situation of China’s development: promote the

systematic planning and layout of the space economy.

Relying on China’s policy support for Macao, as well as the foundation of deep
cooperation between Macao and Hengqin, Macau should work together with Hengqin
and build a space economy industry cluster as well as a system demonstration zone.
By thoroughly exploring the commercial potential across the entire upstream and
downstream industrial chain of the space economy, it can identify diverse market
demands and provide application scenarios for enterprises, guiding social capital to

develop related businesses.

For instance, the upstream sectors include space research and development (scientific
research and development), testing and engineering services (construction and
engineering activities: technical testing and analysis), aerospace manufacturing
(aviation, spacecraft, and related machinery manufacturing), and space launches
(space transportation). The downstream sectors encompass space system operations
(telecommunications), supply of equipment and products supporting the consumer
market (computer, electronic, and optical product manufacturing), and services
supporting the consumer market (broadcasting activities, information service
activities). Additionally, there are applications in derivative fields such as automotive

and medical industries.

Seizing the opportunities presented by China’s efforts to establish new tracks for
commercial aviation and aerospace as well as other space industries is essential. By
making good use of Macao’s advantageous resources and aligning closely with the
frontiers of the industry, it will develop the application of space economy in logistics,
transportation, tourism, and city governance etc., which will quickly establish a layout
that promotes mutual enhancement and technological advancement among the
industries. This approach will nurture key areas for the development of new
productivity. Through international cooperation, Macau can integrate into the global

technological innovation network, constantly explore diversified market demands
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such as space exploration, satellite application and space tourism, enhancing its
international competitiveness, gaining advanced technologies and management

expertise.

The above strategic initiatives will not only optimize Macau’s existing industrial
weaknesses, but also drive economic diversification and sustainable development.
The concerted effort to build a robust space economy will inject fresh momentum into
Macau’s high-quality development, laying the ground for significant economic and

technological advancements.

2. Ensure effective and reliable partnerships: change government’s role from

“policymaker” to “business partner”.

To achieve a seamless integration of government, market and the society, a
multifaceted approach to investment promotion is recommended, including industrial
chain investment promotion, capital investment promotion, and application scenario
investment promotion. This approach forms a powerful synergy for industry
cultivation and investment attraction. By leveraging the influence of the government
as an “business partner” instead of a “policy maker”, the government will mainly
provide policy support and incentives to encourage enterprises to participate in the
development of the low-altitude economy. To optimize relevant procedures,
continuously enrich and improve application scenarios, and guide enterprises to
participate in government projects, such as aerospace logistics, intelligent territorial
planning, and territorial monitoring and early warning systems, thereby enhancing

governance capabilities.

Moreover, actively developing satellite applications in communication, navigation,
space exploration, and space tourism can stimulate a more diverse and high-quality
demand for derivative products. Government projects, such as international
agreements for space debris removal, will open up new domestic and international
markets, accelerating the establishment of internationally competitive space industry
clusters. By transforming the government’s role and fostering a collaborative
environment, it can ensure effective and reliable partnerships that benefit both public

and private sectors.

Using the Hengqin Guangdong-Macao Deep Cooperation Zone as an entry point, the
application of space economy in the mainland China will be extended to Macao, and
“space economy + tourism” projects will be developed to enhance the experience of

tourists. In addition, relying on Macao’s unique role as the important intersection of
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China’s “domestic and international dual-circulation” economic paradigm, and the
“super contact person” between China and Portugal, Macao will continue to expand
its circle of friends in the field of space economy. Furthermore, transferring the
mature space economy technologies to the “Belt and Road” region and Portuguese-
speaking countries, which will significantly enhance Macao’s international

competitiveness and influence.

Implementing the above strategies will help Macau to stimulate economic growth,
create high-value employment opportunities, and drive technological advancements.
This comprehensive and systematic approach will significantly enhance Macau’s
competitiveness in the global space economy, fostering sustainable development and
innovation. By aligning strategic objectives and leveraging the strengths of both the
government and social capital, Macau can cultivate a dynamic and resilient space

economy, positioning itself as a key player on the international stage.

3. Coordinate policy resources: enhance the importance of policy in attracting

social participation

Firstly, the government can effectively leverage tax incentives, such as additional
deductions for R&D expenses of high-tech enterprises, as well as traditional support
methods like financial subsidies and rewards-based subsidies, which will provide
robust financial backing for the development of the space industry, encourage

investment and innovation, thereby driving the growth of space-related enterprises.

Secondly, issuing the government special-purpose bonds, and providing risk
compensation mechanisms can facilitate innovative applications of fiscal funds in the
space economy. Additionally, reforms such as converting subsidies to equity
investments and pilot programs like own-to-lease arrangements can optimize the risk-
return model between the government and social capital, which aims to attract more
social capital to co-invest in the space economy. The strategic use of government’s
fiscal resources can have a multiplier effect, leveraging limited government funds to

attract substantial private investment.

Thirdly, supporting eligible social capital to participate in space economy franchise
projects, Public-Private Partnership (PPP) projects, and exploring the issuance of
space economy infrastructure Real Estate Investment Trusts (REITs) will further
stimulate social investment. By lowering barriers to entry, and providing attractive
investment opportunities, the government can significantly boost investor confidence

and participation, thereby fueling the growth of the space economy.
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Fourthly, effectively utilizing government investment funds, angel funds, and other
patient capital as stabilizers and accelerators is crucial. Establishing and improving a
policy fund system will create a comprehensive, full-cycle, and diversified fund
ecosystem. The integrated approach to financial resource management will guide and
attract social capital, long-term capital, financial capital, as well as foreign capital to
invest in the space industry, ensuring that high-quality commercial space projects

efficiently secure the necessary financing supporting.

By implementing the above strategic initiatives, the government can play a pivotal
role in guiding social capital investment, fostering a dynamic and resilient space
economy. The coordinated effort will not only enhance the financial sustainability of
space-related enterprises, but also drive technological innovation and economic
diversification, making Macau as an important cosmopolitan city in the global space

economy.

4. Build a solid foundation: utilize the resources of universities and research

institutes effectively.

It should pay more attention on the transformation and development of scientific and
technological achievements in space economy. Giving full play to the important role
of the State Key Laboratory of Lunar and Planetary Sciences (SKL) of the Macao
University of Science and Technology (MUST) in building a world-class university
and world-class disciplines, enhancing its innovation and scientific research capacity
in the field of space economy, and improving the scientific research level as well as
international influence of higher education institutions. Supporting the state key
laboratories of Macao to strengthen cooperation with top universities at home and
abroad, and jointly build the Guangdong-Macao space economy science and
technology research institute, testing and experimentation building, as well as a base
for the transformation and development of the achievements of Guangdong-Macao

science and technology cooperation.

Additionally, through the integration of industry, academia, research and utilization,
to build a system of docking science and technology innovation and space industry
development. Constructing various platforms and carriers, such as science and
technology business incubators, to create a science and technology innovation
community. Encouraging researchers to bring scientific and technological
achievements or valid patents to start science and technology-based SMEs, and

transform space-related innovation into real productivity.
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Moreover, building the intellectual property trading platforms, cultivating specialized
intermediary service organizations, improving the transformation efficiency of
scientific and technological innovations into industrial applications, and giving good
play to the role of intellectual property incentives. To integrate and utilize global
spatial economic resources, actively integrate into the global innovation network, and
gather international major scientific discoveries, original technologies and high-tech

industries.

Finally, to establish a talent training mechanism conducive to the innovative
development of the space economy. Adapting to the development trends of new
industries, new forms of business and new technologies, promoting synergy between
school education and industry as well as enterprises, attracting social resources to
invest in space knowledge education, to form a benign pattern of collaborative
innovation among colleges and universities, scientific research institutes and
enterprises, establish a demand-oriented talent training structure, and foster more

scientific research and innovation specialists.
Conclusion

In conclusion, the development of the space economy is particularly significant, given
its potential to drive technological advancements, attract high-end talent, and create
high-tech employment opportunities. Macau’s unique geographical advantages and
robust institutional support position it well to become a key player in the global space
economy. By fostering strong collaborative relationships with neighboring regions
such as Hengqin and leveraging its existing strengths in space research and

innovation, Macao can make great strides in the economic and technological fields.

Harnessing the opportunities presented by space economy development is crucial for
Macau’s sustainable and high-quality economy development. By effectively
leveraging policy effectiveness, Macau can foster and develop new productive forces,
fully implement the “1+4” strategy of moderate diversified development. It will
continuously strengthen the development momentum and comprehensive
competitiveness of Macao’s economy, build an industrial structure that is in line with
the actual and sustainable development, enhance its economic resilience and
competitiveness on a global scale. The strategic integration of technological
innovation, international collaboration, and targeted policy initiatives will facilitate
the diversification of Macau’s economy, reducing its reliance on traditional industries

and opening new avenues for growth.
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Ultimately, the concerted efforts to build a dynamic and resilient space economy will
inject new momentum into Macau’s overall development, positioning it as a vital hub
of innovation and excellence. This approach not only aligns with Macau’s long-term
strategic goals but also contributes to broader regional and national aspirations,
ensuring that Macau plays a significant role in the future landscape of global
economic development.
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R HERHFHINE - SHLU T 2GR - BIRGFRVBORATEIERE 1 73]
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Y ERESE PR EIECR ~ BHADET ~ SUESOR ~ €ORERE A > 38m T B8R
CORIEARN AN > CHEERIIERR ULk ORGP - f£5
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AEstE e EFEEER A TR - Bt > AWTIEsREE T AR R @I S
AYEEE » BURGTERYA A SRR il AR HA S S R AR R 5 - HK > i5E
R BRI IS IR S (EEHINY 523 > o] DAME SR Ik R R AE TR0
OBHY TN - HEAh - BIRE(FhHIREL - SRINCUEERNRER S > B
HA P B A BURH e N EE S 7 [F]_Ede it 17 rIf TR RIES 48 - BORER
IS FREGEGENES) - BOCHENERES > LETSE BRI %
EEHTE -

AWTFEAESORIZIEHVENE ke 7 BIRIE S (EHYEE S - EtrE—
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I EAIR AR SR  IEAh - ARAREIIHZE AT LU AR T BT SR A4k B S0A
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R + AR RSV TE B R (22 5 22 R > oA th BB 4O B A 8
R EERHI AT & - W FTERCRA TR B A FIE R
B4 - BN 2018 4 1 H 2 2024 2 9 HEVEEE » AR E R A S0 T8
FAETBE R AT R T AR B LA SO - ASREAE R - (DA EEE T -

VU518 1 22 SRBEH 11 AU S0 > s PR A 55 s e o B S e A R IR (2)
FERENMHEE G - FrofsBIPR SRS REE 51 - HarbIEs ZIRIERESS -

ARSI E RN T B O BUR BB B LIER  ERgsERR Y
B EORBUREREZERNT > MERTT T RN SR EaREETH
SR B > RN BLRP IR OB [ S e 0t 7 B AY E R IS -

BRgE ¢ B AOREUR ~ RS EE - SEEE - Ve EE - P
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—_ _Efj

OB TR 21 AL S BREOR S RVRRSRE) ) - fR38 (3R O
R (2024 4F))> 2023 FE2FR 51 {EERAVE TR IMEES] 41.4 EEFET
FEIG Ry 7.4% > {5425k GDP 119 46.1% © i8R B T 8 4B (E 2 BRI 45 RS
HYH e B o TEFRED » B OB R Bl R SRR AR T 4R A R SR R ) -
DU BT PR 3 JTHY BRI 228t - 2021 4 10 H - FIT - PAEE O R 3o
BEEREEY FEREFEORBERRREEAS - EHESTEE R - 2K&
TRACERNEO RS EE Y PR OMERT © 2024 427 H - BIFSEe 4R BE 2R (R R 5 Fe
BB DR T BN SRR BRSSO
FERbE o (RO RIS EE: (2024 42)) F5H > 2023 FIREIHFEOR
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58 LR S I B S R Y B S M AIBCR R (HRBE R ARSI TR RS -

BPTRIEER N > EREORGSTEAERIAEIs R o - #HEEIEZ Tt
Ry E T 2k o B SR Ry AP AR (L TR B ORI TR - 2023 £ 10 H - £
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B ( PR BRSNS (2022 ) $RFIKORRIZE > S
BRI A < SR N RAE B AT E AP A SNSRI & -
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=~ AHBRSURRIERR

(—) BFEEBOR
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EEIPGFEAL RSP E R "R MRtk o M 2R ERE (Henry
etal., 1996 ; SHIHIEE A » 2003 )  {FS5EL - B 4808 + S Ry BB HY—
oy e E BRI EBUN s TR FER - - EIAIE 2016 FEHEZR T EH
AT G20 fiiNige s B REAEE R T 8T8 - WAL (G20 B iieE
ELEAEERR) IR BRI BIEME ARSIV ESE R > MREEEE
Rl AL R 4E RSB LAIRCRAVEE T (8R/F 1A » 2021 ) -

A 21 A > BRI S FIRDZ EH - & X REOR IR L
sk B AR E L B SRR ~ AP R DU BIPRER AV EE EME - 4 fE A E
SRS DUHEBHC S8 e - RN » Tt fi o 22 58 2 B i i e B A R & 5 Py 2K Y
PR R A R AR SR R B B TR RS S Rl =l - BOTHORAEL
FEOBRITIE R B ORI HVE RS [ (BfRFEA > 2022) - B 2015
TR B AR B OB BUR > BBV AB OB PSRz - 2017 4 Bk
T E R AR LR - s R 8 BRI R e Rtz DBEEN I (B E A -
2024) - 2021 F  “FVUR" By dOh s E]) B AR - BuRiE
F ~ SRS ORE RS fR B SO HEOR SR R R A - 2022 F£
R — DB B R OB Rl & BT — (UEESOIT A T REE i &
5% - 15 SEBUR (R M B - SR PR S e SRR 08T T - BUR HARE B > #5
BUR A B SOR R TR AR BRI B s Tt s B OB /K
(e EE R K FESET T4l (Zhou, G etal.2024) - B 5, » By dORHAHRIEURE
A 5 B BN SO S fre e R BB TS -
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(Z) BFBFEEBER

B EORELRRT EET R HER AN S AR
A SEORHBERE S (BREESH - BT > 2020) » BPTRFEEUFE ( —O—I
VB SRR RS ) o b - MR St e ey - TR
SR s ERSE - T BUR B E RS Hte T CRP TR I T B BURT -
2024) - 75 (EEBEAEE B EIGE ) & 2 IAHBIEURAVIEE) T B IHIE
FHBEHmiEs) 32 T bR E R B b - ARSI TET > A
BB AR AR A Je - BUAIT A LA 720 - By TR ERE AR
b (0 P TE TR DI DR A BR A Bt - e T HESD A — D AU R EA S (U
SLRE > 2020 5 BRIETAL > 2021) » 555 BRFTERHE SRR S A A ED
B ORI - AR BRI TS A e - AT R P ER S R B )
NEREUR R ARG -

(Z) &MmHHESE

Rl T AR — (E i Z B AVEEE R AL s eI - Baig
et al.(1998)bH5E 1 o N HATAT Ay 25 b g Bl T E5 Y (B3R 52 - Basu(2002) 45
TR E AR A RS Z HE (5 0 FERIEAE 1997 SRR TR EZF
5 R HIE R 1% - 5551 > Dungey et al (2006)5 5 1[5 7Y i <B: B A
[ SE R T 25 (B R SRR - 15 AR BRI (R B E AR R e A P AT T Rl A AT
3¢ - Iwatsubo et al.(2007)/Z B ai T -EE S S HCEERVIGE - & T Rl
S EHIREE - Ghini et al.(2012)FF58 T EER Rl GRS SHE T R AR
[& = Mollah et al.2016)EBENREARRE V01T - W72 T 2K ERVEHAEUTEE
POHREIRAEE T 2582 - Fry-McKibbin et al.(2018)fz i | il ({52
{EHYE B R M B MIEUT 7k - R S [ P < il v 55 o (2 b i -
Chan etal.(2018)5H 5% | —({&l&2/5HY %2 EHA > Fra T e R 2 [ & 73 i o
HET T Rl FEE R ORI = (R AR IR RE I3 46 - DU IR M AT BRI el T 5 {88 - Hisiao
et al. (2021) FHFEEIRIF 2T 2 ERE SR T E] 2009-2020 FKFZAE B
BERGRENEE > SR BURRE BB ENEREEEE - /R £
AL S E R HIN & T BB B ENN SR EEER T EEE A
BN Egse e

= BAEE

(=) BEEN K mE

2018 4 EERBRIGI T BER  2EREOFIRANETT © (R EFIGH K
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INEEBATEEE  [FFF > PRI R 40 A4 - dOFRFESEEE >
fiml A2 ER(b > WETTHHEENFA R LR Rk SRR A EE & -
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PRILE - DL 2018 FEE BRI EREAAME - Ky TIASTHY BN - AS0%H#E Bloomberg %7
TEEESEEAE 2018 FE 1 A 1 HZE 2024 £ 9 H 26 HY 7 (AR ZE RSN RS
R > —3 1760 {EEDHIE - 7 (B SR ARV EIE A R BB 5T
YR K T BB S R A DL i BE AR B - S T DL N AR I[58 27538 2 Pt
FROBTEHE B F  $ROIREEQT. HK) ~ FriE B 25 (200.HK) ~ R %
A£(880.HK) ~ 7k A9 (1128.HK) ~ /b EIAPR/AE] (1928 HK) ~ 2 St EY
(2282 HK) A5 B - 48 75 15 80(399262.SZ) -

AR SRR IR SO SEE AR P A RS R A RIS 24
H]FE AR ACE - 2023 AR ZE(LIAFT GDP 1Y 36.2% » {E#31E (58] GDP &
JNB > SRR TROE th Y B - DRI > ASSCBE ] SE IR AR b SR AT R
AR S BB SEAE B LTS - R B E B AV B B R B
(399262.SZ)EER /X SRS sl 85 iR AR it - Bi-P 2 ~ B LB FH 4K
TPAHRRHISAY 50 {ER SRR AR - RER IR N B - OB FE SR AHRE i &
E|HAEEEA L -
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AR A HIRF AT o0 B (BRI - AR EIESBE M 2022 2 1 A 12 HEY
(TR Bralm s sl BURRIERIE (R 1) K& -
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FalkF Gh R BZE

JEEFEORPURIEE | 20184F1 H1H | 202241 H 11 H 1053

B G IR L SR 20221 H12H | 2024 9 A 26 H” 707

2024 59 H 26 H BASIHIBIRBIZEUEH -
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(—) HEEMA
1. EGARCH EINE

E 8 R R B2 7 = HZERER (Exponential Generalized Autoregressive
Conditional Heteroskedasticity, EGARCH ) Fij » & /03 T8 5 BRI E T %=
( Autoregressive Conditional Heteroskedasticity, ARCH ) &A1 T ELHEA Rk -
ARCH #58IH Engle JR1982MF EZERH, » T2 PRI 7 M7 < R R e

HHREN AR LR R AlE st 7 2= A REORE M (Engle, 1995) - FLAEAY
HIRIHT < B AT R Eiett T — 8L e miE 2 W m 28 Bh I FEs 2 by U704 -

BT E R B RS R —THE R ZENE o Ry 248 S KRR B A A4
GARCH #1 EGARCH HyZfERaE T KLp -

1.1 ARCH #EZEIREi
R EI S 805217 ARCH 55 - ARCH fERIFRZEFE ¢
Ve = B1 + BoXor + -+ BrXie + up, ug~N(0, 07) (1D

Hepo y B0 g, B EFYIVEER © xor, . Yo MIEREER, u e
B BBy, B fifhst 280 ATLUETRIEiER N — AP =0 - B EiasTs
FEHGERFITEREZRVE q S

0f = ap + aqui 4 + -+ agui, (2)
IEFLE ARCH()IEES « 54 > Lof > — 4 fe @ AAEITh, » “F 03]
Ve = P1+ Boxoe + -+ Brxpe + up, ug~N(0, hy) (3)

29 y EREFIREEE ¢ he =ao + aqui g+ + aquig

B ARCH() RS - A B R B HE R EIE B > Bla; 2 0 Vi =
0’1’2’...’q o

HY ARCH(q) R HY [ (e B e fiase a1 -
Hy:a; =0,+,0q4 =0 (4)
Hiza; #0,,a0 #0 (5)

FRBRaEatan Ty
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Test statistic = TR*~X?(q) (6)
He» T HEBUIERVEE -
1.2 ARCH(q)BEIH IR M

FEER I AEIZRZE (Maximum Likelihood Estimation, MLE ) HYZEFEH » ¢
HEH R ENIZAEEAREE (Likelihood Ratio Test, LRT ) 515 g {EES » {HIET77AHY
ST RAS RN SETE - WIFEEEEE - g EATRE G HFRIRE RAVEIE » HE
iR T AR R - FOE AR L - BhY - B A T REE R R IRE AR
IR « E R I7 2= T2 Y S BB E RGN - K —(EE S HrI i EHE
AIREE B AR -

1.3 GARCH &A%k

& # E R B R 2 5 =M ] ( Generalized Autoregressive Conditional
Heteroskedasticity, GARCH ) & H [CIfF {42 77254 (ARCH L) HYE(H
EAZEE » B Bollerslev & Taylor(1986) L [EATHEH » GARCH(1,1) FERIZNT

of = ap + ayuf_4 + Pol, (7)

GARCH(1,1 #FER GARCH (p,q) B4 T

q 14
O-tz = Qy + z aiug_i +z ,310',:2_] (8)
i=1 j=1

1.4 ARCH/GARCH BEEIGLE R,

H17Y GARCH B FER FE GG M 20 IR SRIA (S i i A/ N
24 (Ordinary Least Squares, OLS ) #EfT2E (45T - HUMUZAYE/AIR I
REEE (Maximum Likelihood, ML) Zefifiat ARty 228 - Se RIEIZNEAR —
TR FHRSeE a4 RESA(EIE FE A R SR AT FER R oy » G TS 2B (8
SHEbET -

1.5 GARCH #{5EAIE e iR

GARCH ERIFHEE M E&EHY ARCH R B A BE BRI - H o
GARCH RIS EEGTE IR - EEEENE IR E S 5T - B
M5 > GARCH(1, )RR J5 [ AW 280 (HRE A Xam e BRI BeRiz
#ER T {E ARCH R h B SRS & TP ARV MR S 8B S YR -
ERERMA SRS TIRAAETRReR - BAERIL TSRS > W5 T
RITEA R BORE EHZABRETT » JESD > GARCH(L,1) FRARIA] DIHAR Ry — {45
PRFEEEYFoR - TR R —(EHERIEHY ARCH A1 iIZF k% GARCH
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A A IECRFFA RS EAV[EIRG - R IR BT AR - (e 5 4Eh
it e < R ] P S T R R B R SRR R - §7 BT S » GARCH AL E 228
Ay s AN i EROIRAL - METRS TR RV IEATEMIRE Y] - B
PRI P o e HH B SR A e PR SRV M SB[ 1S GARCH fHAIE S REHE /7
AT B E45EHY ARCH 524 -

1.6 EGARCH #5%
EGARCH 157 Nelson (1991) et » HESEGFEATT ¢
Ve = ¢ + Uy, u~N(0, 07) 9)
H oy E R A EE
HZETER

Up |ue_q]
lZ=+lz_+“+<“—,/2> 10
n(o-t) w ﬁ n’(o-t 1) y O_tz_l a \/E /T[ ( )
ZAHERIESAER - (DR R Bin(of) TS BIEHSERE > of HAR
FIE s Q)] DR EARARRIE © Q)W RIAIHR DB &R £ Hpig
B (4) R En M ] sE I E R MR AR ST BT R R
1.7 ERIEENRE
AR EAERR B FUEPT 6 KA BIHU R SRS BT A B B R
IHEGH 2B HECREHEIFZE > By T ISR » (ORI 2 F - 55E T
| EEHEEE - R By Dummy, 5 FTEIE RsDy o Dy Ry 4807 BRI AR RE Fat

ghE > ELBMIGRE A 2022 4F 1 H 12 HZE 2024 4E 9 H 26 H - (s AR sssE =
Bk 1 HERHFBEURR 0 -

2. HEFENRE

FRIE Corsetti et al.(2005)AYRHFT » £ERE BT E5ENA 1] BERK A& R 5
2R SRl EIRIEEL I 2/ D BB —E S S EHAM B Z T - [FH
PRI S A R B IR A AR FR VBB R B IE IR T BRI
B EESR (H R A Y H) - KRB IERIERIAT AR

Te = Uge (11)
Tot = Mz + b1T1e + b1 D1 crisis + Uzt (12)

Ho B ERPT AN EIHI R A E - by B HIERE A 5 (Ry) FIB T
%5 (Ry) HYHERIEENHVIIE > b iEHIERT EEURIIEE S A LR MIRUE (&
T HEFREAVE ) © Dy crisisie BN SLP EURS SRR RV RE e85 8. (FEBCRIIEI A
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ISRy 1> ELERIFRE Ry 0) AL - by AR (B T E P A 8 i 2552 T
BIUE - (b A2 IR B BRI N T 5B Es ey 2 L 1E D -

EHEAE R (82 T E RIS SRR R DA G MR
CIRETIEET - ZIERIAIR G ¢ Ho (IR (E T 5 2 [ A R IIE
BYEIRUE - B © Hy - by<0 - MM - (RIEEEGEATR Hy “by>0 - TR
FE BRI AE RS NI ENSAE = RSN - [RGBy o (B2 [m i (R B
B B IRFFIRE » 15— (B Forbes & Rigobon(2002)fz 5 s H B B -

bt el ERRA R R R IS Y Forbes & Rigobon(2002)f2 HiHY i #5H1HH[H
(BRI T = EEITHE ¢ (DR R W ([ T 5 A R R B2
AR > N RERPHEEEN EEREHRIRYEE (RIEERE R ) ()MHEE
[t Forbes & Rigobon(2002)H7/57% - BEARERE Refr~r + Q) RMEAEFAETFETTHEH
REVIEDIL T - ZITENRE A SR R (E T S5 Y (B R E -

3. HENERERE

RN A\ RS RS RS = HE A S REIE B » &5 (3 — 2V HF30E - I
AIREEAAE B - B RSB A R A AL - Baur(2003)58 3 1 W
E RS © (D) B MRS INFRZEA B AR 5 (2) R Bl bG E S T T DABSLEE 5 05

(FEEMHART) B1rl& 7y - FEE SO BURIART » R E MRS B 4
AT SR B MR E T RESg B ARG oy 2K » EBUREMEEEE (Volatility
Clustering ) EFZAHLL ©

Edwards(1998)fY Kz &4 g ARV A0 T
Ve = U = Zt\/h—t (13)
h’t =a+ bu?_l + Cht_1 + dxt_l (14‘)

Hrpo y RIS > 22 9BRZE ~ TER 1| IIERE T lEHkEE
= h By ERENEE -

LA F GARCH (1,1) fEEUZHAMESEEx_FEEEKAY - 1 HE R UEs
B EIMERTEE - WIRSME B B R B R g - A SRR B (S
SEO B E R B AV o 5£ R (Edwards, 1998)F1(Chakrabarti & Roll, 2002) - {H
& M B &R B) M SR B S AR ERES: - RIEA SR e iE
b o B COREIMERVERIM: ) BIEERER TIREITE A 55 B
SHEHIRE] « ZAIT - R B M B A A Fr AR S B B s Y B BB o -
EfE otz 1% BB EEER R - iFE T 2 A E FERI R -

RIEE - (RO B SRR A0 T o
Tat = Uy = Zpy/ hye (15)
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hye = ag + boud,_1 + Cohge—q + di1fs_1 + dorfs—1Derisise—1 (16)

rpElEEER © R 22hyp® GARCH(L,1) W{EERSNYEERE - 55— {E[E]
B B I AR B M L 5 — (B  E R (UAE B SR BRI HAR A
KB AIREERRE © (Derisis,e—1 5PN 1 S RAEBCRKR N HAMRFEES 5 0.)
TS (E EE LRI IR M (] RE & A ORI A TR - 4015 d, <0,
FAERPE R SO B - Ky T s E RS (AR E - A HTEE
EGARCH 8R! FER 2 HIEARIEN Nt PUE—25 531 » EGARCH AT
‘l(“

T2t = Uzt (17)

hy, = p( ¢+ 60zy1 +v(1220-1] — E(1Z2e-1])) + > (18)

§log(hye—1) + darfe—1 + darfs—1Derisis -1

RIS EAELIT 1 ¢,0,y,6,dy,d, * [RIESHE R AR ENEEE > Ho: dy <0;
AR EROE:: d,>0, BAREIMEREE -

AR BRI BB AR AR A 5 > AE S |3 b e 2E (R e - [Fhy
A7 BEEE: a0

4, ZIHERER
&r ATl > ARG SCR A EVERIAT ([ERF R T S (E SR B 1 Y

B 08B -
)

Hy: by <0 (19)
H, : by>0 (20)
Tor = Up + b171e + baT1¢ Dy crisise—1 + Uzt (21)

hye = exp(¢ + 021 + ¥ | Zze—1 | —E(122¢-11) ) + 6 log(hy—1)
+d1r12t—1 + d2r12t—1D1,crisis,t—1 (22)

Hrp Dl,crisis,t—l i@%ﬁ%ﬁ*iﬂ/‘j@?ﬁﬁi (Dl,crisis,t—lﬁﬁﬁiégfﬁﬁibﬁ
HES Ry 1 > HERRHRE R 0)

Ll ESUR ERVIFERIRYSE R SR TI9EGEATGE TR - [R5
T I E R A AR (B 2 B DU R A B SR ORI A 7 72 R R Y (&
EIEN - HaaB el M TR -
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i~ HidkE
(—) mmiEsataER

B SRS H Y H Bds s S R F IR SRR 8 HA R H e > — 3
HAEEAERHE B AR - BIRRFHAVESERE 2018 42 1 H 1 HZE 2024 ££ 9 H
26 H ; HIEHA 1760 (EEUHIE < % 2 BB BRI HE O BUR
HRp 5 7 (AR RBE 5 B A SR U S R R AR - 3R 3 JE B BURRF S IE
B OB BORKHIIER 28R - 3R 4 2 6 (BRI B TOR e R0 ER
RN MR ELASE I -

%2 s AN (E

s
S OBOKME BME BRER R T 9 RAH BME OBREE RE

VS AURIEE 0.033  6.567  -9.193  1.841 -0.320 5.073 -0.056 6.526 -5.782 1.630 0246 4.248

FRIRaE -0.37 11259 -22340 2.507 -0.480 9.803 -0.018 13.263 -12.115 2307 0.347 6.903

HrEERSEE -0.088 20.102 -22.467 2.780 -0.304 10.862 -0.097 14.741 -15.640 3.290 0.389 6.494

SRR -0.023 11.551 -27.451 2.665 -0.704 14.801 -0.077 12.796 -13.119 2.778 0206 6.598
e -0.119 12433 -34204 2.871 -1.415 22707 -0.008 20207 -16.990 3274 0.567 8.565
Vb B -0.070 11301 -39.312 2.587 -3.071 53.688 -0.003 17.077 -13.170 3.024 0.688 7.522

EESHTE  -0.154 14542 31212 2841 -1.126 17.950 0.138 18.425 -14.362 3.175 0.703  7.204

A BURATR 20181 H 1 HE2022F 1 H 11 H » BURF R 2024 1 H 12 HE 2024 F9 H 26 H -

Geat M oy Ry BURATERBURIRFVIE DT DU S i B EEBUR B R A4S
B Guat U IR S TSR IR A (E ~ &K E - BrIME ~ BEEE
RIS - it T BURBURRIE B E 7252 - BURAT » PR B FEURHE
B Herhe SRR B R & iR N ERESS - S K E ST 11.259-20.102°
i/ MERIF5-39.312 2£-9.193 - BRI M TEbE - FEAEZEAE 1.630-3.200 fi] > K2
WO B RN - FrA R 2R A RIS ERE - RIS iR = R bakr
M - BURE % @ (£ P EE(ER-0.154 #0138 » 2 IEMSE < #EA
K BER e  (HEy NalEeR gt AR > BUR MT R
ISR - PRGSO R S0 FESiET RIS - HAA RS R
R IE(E > R IEUWESRENN - BASIMN S > BB BRI R T 5 R b
i BT -
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(Z) MM ABEER
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Education industry; SWOT analysis; One country, two systems

[ Abstract] Guided by the fundamental principle of "one country, two systems", the Government
of the Macao Special Administrative Region has adhered to the principle of good governance, actively
implemented the policy program of "revitalizing Macao through education and building Macao through
talents", upheld patriotic education as the core value of education in Macao, and gradually established
and refined the education system, successfully setting an exemplary case of the implementation of the
"one country, two systems" policy. Under the guidance of the "1 + 4" educational industry strategic
planning, it aims to build a cultural and educational city, give full play to the function of a basic cultural
flow platform, and shape the brand image of the city of culture. Based on the SWOT analysis framework
and the results of the questionnaire, this paper will conduct in-depth demonstration and research from
multiple dimensions such as the analysis of the internal and external environment of higher education in
Macao, focusing on and discussing core issues such as the path of cultural inheritance and innovation,
the guarantee of educational equity and quality, and the rational allocation and optimization of educational
resources. This study aims to provide solid data support, a scientific theoretical basis, and practical

strategic suggestions for the sustainable development of education in Macau.
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Factors Affecting Destination Competitiveness:
A Case Study of Macao Six Old Districts
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