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ABSTRACT

The U.S. immigration policy during the Trump 2.0 era has intensified in
terms of border security, management of illegal immigration, and restrictions
on legal immigration, significantly impacting the economy, society, and in-
ternational relations. The immigration policies during Trump's first term,
which emphasized the "America First" agenda, included the construction of
a border wall, travel bans, and the "zero tolerance" policy, all of which gen-
erated considerable controversy and legal challenges. Following adjust-
ments made by the Biden administration, key policies such as the restora-
tion of DACA, the revocation of the travel ban, and improvements in border
management were implemented. However, the reintroduction of Trump 2.0
policies has reinforced border security and immigration restrictions, with
proposals such as the abolition of birthright citizenship, the expansion of
deportation efforts, and the tightening of legal immigration pathways. While
these policies may reduce illegal immigration in the short term, they could
have long-term adverse effects on the U.S. labor market, economic compet-
itiveness, and social stability. Moreover, the Trump 2.0 policies may strain
U.S.-Mexico relations, undermine U.S. leadership in global humanitarian
issues, and reduce its attractiveness in the international talent competition.
The success or failure of Trump 2.0 immigration policies will hinge on their
ability to balance border security, economic development, and social stabili-

ty.

1. Introduction

U.S. immigration policy has undergone significant trans-

jority countries (commonly referred to as the "Muslim
Ban"), the enforcement of the "zero tolerance" policy that

formations since the 20th century, reflecting the dynamic
changes in the nation's economic, social, and political
landscapes. Notably, during Trump's first term, immigration
policy took a decisive shift. Guided by the "America First"
philosophy, the Trump administration implemented a series
of highly controversial immigration restriction measures,
including the construction of the U.S.-Mexico border wall,
the imposition of travel bans targeting several Muslim-ma-

led to the separation of families of illegal immigrants, and
efforts to terminate the Deferred Action for Childhood Ar-
rivals (DACA) program. These policies not only reshaped
the U.S. immigration system but also had profound effects
on the volume and structure of immigration inflows, spark-
ing widespread domestic and international controversy as
well as legal challenges (Vaughan, 2024).

With the Biden administration's assumption of office,
many of the Trump-era immigration policies were reversed
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or significantly modified. The Biden administration swiftly
revoked the travel ban, reinstated the DACA program, and
proposed comprehensive immigration reform legislation
aimed at providing a pathway to legalization for undocu-
mented immigrants, while modernizing border manage-
ment and strengthening humanitarian measures (Harvey,
2021). However, the potential return of Trump 2.0 policies
has reignited concerns regarding the future direction of
U.S. immigration policy. These policies may further rein-
force the stance taken during Trump's first term, particular-
ly in areas such as border security, immigration restric-
tions, and DACA, potentially creating new disruptions to
the U.S. immigration system.

2. Immigration Policies During Trump's First
Term: Strengthening Border Security and
Immigration Restrictions

The Trump administration's immigration policy, guided
by the "America First" philosophy, swiftly implemented a
series of measures aimed at strengthening border security
and restricting immigration inflows following its assumption
of office in 2017. The core of these policies focused on
controlling illegal immigration through stringent law en-
forcement and executive orders, including the construction
of the border wall, travel bans, and the "zero tolerance"
policy. These policies underwent a series of developments,
from policy announcements and legislative enactments to
legal challenges. They not only involved executive orders
and legislative proposals but also faced intense judicial
scrutiny, particularly concerning the travel ban and DACA,
which became two of the most contentious issues in
Trump's immigration agenda (Just Security, 2025).

2.1. Policy Content

2.1.1.Travel Ban (Muslim Ban)

In January 2017, the Trump administration signed Ex-
ecutive Order 13769, implementing a travel ban targeting
citizens from seven Muslim-majority countries (The White
House, 2017). Initially, the ban affected Iran, Iraq, Libya,
Somalia, Sudan, Syria, and Yemen, prohibiting their citi-
zens from entering the U.S. After several revisions, the
final version expanded to include North Korea, Venezuela,
and Chad. The order suspended the entry of immigrants
and visitors from these countries and halted all refugee
admissions. Trump defended the policy as necessary to
protect the U.S. from terrorist threats, while critics argued
that the ban was discriminatory on religious grounds, vio-
lating the First Amendment's guarantee of religious free-
dom and the equal protection principles embedded in U.S.
immigration law. These concerns prompted widespread
legal challenges in multiple courts. In 2018, the Supreme
Court ultimately upheld the travel ban, affirming the presi-
dent's authority but leaving its legality and ethical implica-
tions highly contested, permitting the partial enforcement of
the ban (Howe, 2018).

2.1.2.Border Wall Construction

A central component of Trump's immigration policy was
the construction of the U.S.-Mexico border wall, designed
to bolster border security and prevent illegal immigration
and drug trafficking. In 2017, Trump issued several execu-
tive orders to increase border enforcement personnel and
expedite the wall's construction (The White House, 2017).
By 2020, the Trump administration announced the comple-
tion of approximately 500 miles of border wall along the
U.S.-Mexico border. Despite widespread criticism regard-
ing resource allocation and environmental impacts, the
border wall remained one of the most iconic and con-
tentious immigration measures of Trump's first term
(EconoTimes, 2025).

2.1.3."Zero Tolerance" Policy

In June 2018, the Trump administration formally imple-
mented the "zero tolerance" policy, which mandated the
criminal prosecution of all individuals crossing the border
illegally (The White House, 2018). This policy led to the
separation of thousands of children from their parents, with
the children being placed in detention centers or foster
care. Human rights organizations and immigrant advocacy
groups condemned the policy for its severe impact on fami-
lies and for violating international human rights standards.
Although the Trump administration eventually relaxed the
policy under public pressure, the implementation of "zero
tolerance" remains one of the most controversial immigra-
tion measures of the Trump era (KQED, 2025).

2.1.4.Termination of DACA (Deferred Action for
Childhood Arrivals)

During his first term, Trump launched a concerted effort
to terminate the DACA program. DACA, which was estab-
lished by the Obama administration in 2012, provided tem-
porary protection from deportation for young immigrants
who had entered the U.S. illegally as children (Immigration
History Research Center, 2024). In 2017, Trump an-
nounced plans to end DACA, giving Congress six months
to find a legislative solution (The White House, 2017). This
announcement sparked widespread legal challenges.
While multiple court rulings temporarily blocked the Trump
administration’s efforts to terminate DACA, allowing the
program to continue, the future of DACA remains one of
the most contentious issues in U.S. immigration policy. Be-
yond its legal complexities, the termination of DACA direct-
ly impacted the lives and futures of hundreds of thousands
of "Dreamers," making it a central issue in ongoing U.S.
immigration debates (The Editors of ProCon, 2025).

2.2. Changes in Immigration Numbers and
Impacts

The Trump administration's immigration policies had a
profound impact on both the volume and demographic
composition of immigration to the U.S. Strict border con-
trols, travel bans, and the "zero tolerance" policy con-
tributed to a significant reduction in illegal immigration, par-
ticularly due to the construction of the border wall and en-
hanced enforcement measures. However, these policies
also forced some immigrants to resort to more perilous and



complicated routes to enter the U.S. Additionally, restric-
tions on immigration from certain countries, reductions in
refugee admission quotas, and proposals for a skills-based
immigration reform led to a notable decline in immigration
from regions such as Latin America, the Middle East, and
North Africa. The "zero tolerance" policy had a particularly
severe impact on Central American immigrants, with family
separations becoming a focal point of public outrage and
legal challenges (AS/COA, 2025).

These policies not only altered the volume and origins
of immigration but also significantly impacted the U.S. la-
bor market. Despite the overall reduction in immigration,
labor shortages emerged in low-skilled industries such as
agriculture and construction. Studies suggest that freezing
H-2A visa renewals could reduce the agricultural labor
force by up to 10%, resulting in higher costs and de-
creased productivity. Furthermore, the economic impact of
these policies is evident in research indicating that from
2016 to 2022, U.S. GDP was $335 billion lower than it
would have been if the growth rate of the foreign working-
age population had remained constant (Herman Legal
Group, 2025). The reduction in immigration also influenced
welfare expenditures, with ripple effects felt in regions with
high immigrant populations. The living conditions of immi-
grant communities were similarly affected, as policy uncer-
tainty continued to shape their futures. Although court rul-
ings temporarily blocked the termination of DACA, allowing
some Dreamers to remain in the U.S., ongoing policy in-
stability left their long-term prospects uncertain (Matteo &
Rapoport, 2025).

Overall, while the Trump administration's immigration
policies achieved short-term objectives, they also gave rise
to complex socio-economic consequences that continue to
influence U.S. immigration debates.

3. Immigration Policies During the Biden
Administration: Balancing Inclusion and
Security

After taking office, the Biden administration implement-
ed significant changes to U.S. immigration policy, particu-
larly regarding immigrant acceptance, border manage-
ment, and the DACA program. The Biden administration's
policies aimed to reverse the strict immigration controls of
the Trump era, protect immigrant rights, optimize border
policies, and support immigrant communities.

3.1. Policy Content

3.1.1.Restoration of DACA

One of the first major actions taken by the Biden admin-
istration was the restoration and expansion of the DACA
program. The Trump administration had attempted to ter-
minate the program, but multiple court rulings kept DACA
in effect. Upon taking office, President Biden signed an
executive order to restore DACA and pledged to secure
long-term legal protections for DACA recipients through
legislation (CNN, 2021). Additionally, the Biden administra-
tion introduced a series of improvements, including ex-
panding the scope of DACA to benefit more young immi-
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grants. The administration also strengthened protections
for DACA recipients, ensuring they could live and work in
the U.S. without fear of deportation.

However, the restoration of DACA did not fully resolve
its legal status. Despite the reinstatement, its legality con-
tinued to face judicial challenges, particularly from Repub-
lican-led states. Some courts ruled that DACA had legal
flaws, underscoring the need for Congress to pass legisla-
tion providing permanent protection for DACA recipients.
Thus, while advocating for immigration reform, the Biden
administration had to balance legal compliance with the
practical needs of immigrant protection, facing pressures
from both the judiciary and the political sphere (American
Immigration Council, 2025).

3.1.2.Revocation of the Travel Ban

In response to the legal challenges and social contro-
versies sparked by the Trump administration's travel ban,
the Biden administration quickly signed an executive order
to formally revoke the ban (Biden, 2021). This move aimed
to restore the U.S.'s welcoming stance toward immigrants
and strengthen diplomatic relations, particularly with Mus-
lim-majority countries. The Biden administration not only
lifted travel restrictions on several Muslim-majority coun-
tries but also announced the expansion of refugee admis-
sions, specifically restarting refugee resettlement programs
for several developing countries. This policy shift marked a
return to a more inclusive U.S. immigration stance and laid
the groundwork for restoring global trust in the U.S. as a
destination for immigrants (Biden Administration Reverses
Trump Administration Policies on Immigration and Asylum,
2021).

3.1.3.Adjustment of Border Policies

A key immigration policy initiative of the Biden adminis-
tration was the comprehensive adjustment of border poli-
cies from the Trump era, particularly regarding the con-
struction of the border wall and the management of illegal
immigration. Upon taking office, the Biden administration
immediately halted the construction of the border wall and
issued an executive order to stop the use of military funds
for its construction (CNN, 2021). Concurrently, the adminis-
tration proposed a series of border management reforms,
including optimizing enforcement procedures, reforming
immigration detention facilities, and strengthening immi-
grant protections (The White House, 2025).

Additionally, the Biden administration implemented
more humanitarian immigration policies. For example, it
reinstated asylum procedures that had been suspended
during the Trump administration and terminated the "Re-
main in Mexico" policy (officially known as the Migrant Pro-
tection Protocols), which required asylum seekers to wait
in Mexico for U.S. court hearings. It also expanded chan-
nels for asylum applications (The White House, 2025). De-
spite these efforts, the U.S. border continued to face pres-
sure from waves of illegal immigration, a core issue in im-
plementing Biden's immigration policies. Balancing border
security with humanitarian principles remained a significant
challenge (The White House, 2025).
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3.2. Changes in Immigration Numbers and
Impacts

The adjustments in immigration policy under the Biden
administration had notable effects. First, the Biden admin-
istration restored the refugee admission cap that had been
reduced under Trump, raising the 2021 refugee admission
target to 62,500, and further increasing it to 125,000 in
2022 (CNN, 2021). Second, the administration reinstated
the DACA program, providing legal status protection for
approximately 800,000 young undocumented immigrants
(CNN, 2022). However, these policy changes coincided
with a significant increase in illegal immigration. From 2021
to 2022, the number of illegal border crossings at the U.S.-
Mexico border reached record highs, with most coming
from Central America and Mexico (Visual Capitalist, 2024;
CNN, 2023).

The surge in immigration had dual effects on U.S. soci-
ety and the economy. On one hand, immigrants provided
vital labor support in low-skilled industries such as agricul-
ture and construction. On the other, the influx of immi-
grants also placed additional pressure on public services
and the labor market. The fluctuations in immigration num-
bers underscored the challenge of balancing security and
humanitarian goals within U.S. immigration policy, high-
lighting the complexity and controversy of policy implemen-
tation (Tang, 2023). While the Biden administration's immi-
gration policies resulted in a rise in immigration numbers
and broadened pathways to legalization, they also intro-
duced significant challenges to the country's economic and
social dynamics.

4. Prospects for Trump 2.0 Immigration
Policy: Border Control and Immigration
Rebalancing

With the potential return of the Trump administration,
U.S. immigration policy is expected to undergo substantial
changes, reinforcing a hardline stance on border security,
restricting illegal immigration, and tightening the manage-
ment of immigrant populations. These anticipated policy
shifts include the revocation of birthright citizenship, stricter
enforcement of southern border controls, the reinstatement
of the "Remain in Mexico" policy, an expanded scope of
deportations, and the establishment of a "Department of
Government Efficiency," collectively reflecting a more
structured and stringent approach to immigration under
Trump 2.0.

4.1. Policy Content

4.1.1.Strengthening Border Controls and Deportation
of lllegal Immigrants

On January 20, 2025, the Trump administration de-
clared a "national emergency" at the U.S.-Mexico border,
suspending all illegal immigration and reinstating the "Re-
main in Mexico" policy, which requires asylum seekers to
remain in Mexico while awaiting the completion of their
U.S. court proceedings (The White House, 2025; CNN,
2025). Simultaneously, the Department of Defense an-
nounced the deployment of 1,500 active-duty troops to the

border, with plans to expand the force to 10,000 to bolster
enforcement . These measures were designed to rapidly
curb illegal border crossings through militarized enforce-
ment; however, their legality remains contested under in-
ternational law and faces potential opposition from local
governments (Military.com., 2025).

Additionally, the Trump administration initiated what it
described as the "largest deportation operation in U.S. his-
tory," prioritizing the removal of undocumented immigrants
with criminal records (Voice of America, 2025). According
to U.S. Immigration and Customs Enforcement (ICE), ar-
rests of illegal immigrants surged following the policy’s im-
plementation, rising from an average of 311 per day under
the Biden administration to over 700. If this trend contin-
ues, it is expected to surpass the record high of 636 daily
arrests set in 2013 under the Obama administration (Asso-
ciated Press, 2025). Furthermore, the Department of
Homeland Security mandated full cooperation from local
governments in federal immigration enforcement, including
operations in "sensitive locations" such as churches and
schools—marking the end of restrictions that had been in
place since 2011 (Department of Homeland Security,
2025). However, the implementation of these measures
may diminish the positive economic contributions of immi-
grants, exacerbate labor shortages in low-skilled indus-
tries, and contribute to inflationary pressures, with far-
reaching economic implications (Eddleman, Maye & Harte,
2024).

4.1.2.Tightening Legal Immigration and Welfare
Policies

In the realm of legal immigration and welfare policies,
the Trump administration introduced several restrictive
measures. First, Trump signed an executive order seeking
to revoke birthright citizenship for children born in the U.S.
to undocumented immigrants or temporary residents, citing
concerns over "birth tourism" and advocating a reinterpre-
tation of the 14th Amendment (Associated Press, 2025).
Although this initiative faces significant legal challenges
and would likely require a constitutional amendment, the
administration aims to implement it gradually by establish-
ing parental status requirements (e.g., at least one parent
must be a U.S. citizen or permanent resident). Second, in
February 2025, Trump issued another executive order bar-
ring undocumented immigrants from accessing federally
funded welfare programs, including Medicaid and the Chil-
dren’s Health Insurance Program (CHIP), while mandating
a comprehensive review of existing welfare eligibility crite-
ria (The White House, 2025). These measures directly
counter the Biden administration’s more lenient policies,
such as the termination of the "CBP One" app and the pa-
role program for immigrants, affecting nearly 500,000 tem-
porary permit holders (AP News, 2025). These policy ad-
justments not only reflect the Trump administration’s strict
restrictions on immigrant welfare but also highlight its sig-
nificant divergence from the previous administration’s im-
migration policies (Invesco, 2024).
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Table 1 | Key Changes in Immigration Policies from Trump 1.0 to Trump 2.0

Time Period

Policy Content

Relevant Laws/Regulations

Key Impacts

Trump 1.0 (2017-2021) 1. Travel Ban

Biden Administration
(2021-2025)

Trump 2.0 (2025 and
Beyond)

2. U.S.-Mexico Border
Wall Construction

3. Zero-Tolerance
Policy

4. DACA Termination

1. Restoration of
DACA

2. Repeal of Trump-
Era Travel Ban

3. Border Policy
Reforms and
Termination of the
“Remain in Mexico”
Policy

1. Enhanced Southern
Border Control and
lllegal Immigrant
Deportation

2, Restricting
Birthright Citizenship

3. Tightening Legal
Immigration and
Welfare Policies

Executive Order 13769 “Protecting the
Nation from Foreign Terrorist Entry”

Executive Order 13780 “Enhancing
National Security”

Executive Order 9645 “Strengthening U.S.
Security”

Executive Order 13767 “Border Security
and Immigration Enforcement
Improvements”

Immigration and Nationality Act (INA)

INA Section 274(a)(1)(A)(ii) (Criminal
Prosecution for lllegal Entry)

Executive Order 13841 “Policy on Family
Separation”

Executive Order 13768 “Enhancing Border
Security and Immigration Enforcement”

INA Section 274

Executive Order 13993 “Restoring DACA
Protections”

INA Section 274 (Related to unlawful entry
and removal)

Executive Order 13999 “Ending
Discriminatory Travel Bans”

Executive Order 13985 “Protecting
Immigrant Rights and Improving Border
Management”

INA Section 235 (Asylum Procedures)

Executive Order 14001 (Hypothetical)
“Strengthening Southern Border Security
and Preventing lllegal Immigration”

INA Section 235 (Deportation for lllegal
Entry)

14th Amendment to the U.S. Constitution
(Birthright Citizenship Clause)

Executive Order 14002 (Hypothetical)
“Limiting Federal Benefits for lllegal
Immigrants”

INA Section 212 (Public Charge Provision)

Social Security Act Section 202 (Welfare
Restrictions)

Imposed travel restrictions on
citizens from 7 Muslim-majority
countries, later revised to include
additional countries, sparking legal
controversy.

Expanded the border wall and
enhanced border enforcement,
constructing approximately 500
miles of border wall.

Resulted in the separation of
thousands of families, drawing
international human rights
controversy; later relaxed but
remains highly controversial.

The termination of DACA placed
hundreds of thousands of
“Dreamers” at risk of deportation,
with legal challenges halting the

policy.

Restored and expanded DACA
protections, offering more young
undocumented immigrants
protection, though still facing judicial
challenges.

Repealed the Trump
administration’s travel ban, restoring
diplomatic relations with Muslim-
majority countries and enhancing
the U.S.’s international image.

Halted border wall construction,
reformed detention facilities, and
strengthened immigrant rights
protection.

Implemented large-scale
deportation operations and
enhanced border enforcement,
potentially leading to labor
shortages in low-skill sectors and
inflationary pressures.

Attempted to restrict birthright
citizenship for children of illegal
immigrants or temporary residents
through executive orders, curbing
“pirth tourism.”

Prohibited illegal immigrants from
receiving federal benefits and
tightened legal frameworks to limit
“pirth tourism.”

Source: Compiled by the author based on materials from the White House official website (White House) and other sources.
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4.1.3. Adjusting the Structure of Legal Immigration
Channels

While Trump’s first-term policies imposed stringent re-
strictions on high-skilled immigration, particularly by tight-
ening H-1B visa issuance, his recent appointment of an
Indian-American advisor and the proposed establishment
of a "Department of Government Efficiency" (DOGE) under
the U.S. Digital Service—intended to enhance governmen-
tal efficiency and regulatory oversight—suggest a nuanced
shift in his stance on high-skilled immigration, potentially
aligning with the interests of tech industry leaders such as
Elon Musk (The White House, 2025). However, this shift
has sparked divisions within the Republican Party, with far-
right critics arguing that it deviates from the "America First"
principle and could undermine efforts to prioritize the do-
mestic labor market (Fudan Development Institute, 2025).

Meanwhile, investment-based immigration policies are
also facing significant adjustments. The Trump administra-
tion may introduce further adjustments to immigration poli-
cies, impacting existing fast-track immigration channels.
For example, the EB-5 visa program, which has undergone
adjustments such as raising the minimum investment
amount and strengthening oversight of regional centers,
may face stricter scrutiny or longer processing times (Shah
& Singh, 2024). According to U.S. Citizenship and Immi-
gration Services (USCIS) data, the number of EB-2 (Na-
tional Interest Waiver, targeting high-skilled individuals)
visa applications has increased in recent years, indicating
that an increasing number of applicants may seek alterna-
tive, more competitive immigration pathways to avoid long
waiting periods (U.S. Citizenship and Immigration Ser-
vices, 2023). Therefore, the Trump administration's ad-
justments to legal immigration policies not only alter the
structure of immigration channels but may also have pro-
found effects on the composition of future immigrant popu-
lations.

4.2. Comparison of Immigration Policies From
Trump 1.0 to Trump 2.0 (Table 1)

The table below, based on the policy content discussed
above, offers a concise overview of the key changes and
aspects of immigration policies from Trump 1.0 to Trump
2.0.

4.3. Comparison of Immigration Trends From
Trump 1.0 to Trump 2.0 Periods

According to data from the Congressional Budget Office
(CBO), the immigrant population in the United States can
be broadly categorized into three groups. First, Legal Per-
manent Residents (LPRs) and their potential applicants
(LPR+), which include individuals who have already ob-
tained LPR status, as well as those eligible to apply for
LPR status under their current status, such as asylum
seekers and refugees. LPRs include both individuals who
have obtained this status within the United States and
those who have been admitted from abroad. Second, Non-
immigrants under the Immigration and Nationality Act (INA
nonimmigrants), which covers individuals who have been
granted temporary entry under the Immigration and Na-
tionality Act, including temporary workers, exchange stu-
dents, eligible family members, and others who maintain
their status as long as their nonimmigrant status remains
valid. This group also includes foreign government officials,
among others. Lastly, Other foreign nationals are individu-
als who do not belong to the first two categories and have
not obtained U.S. citizenship, LPR status, asylum status,
or nonimmigrant status, such as people who entered the
U.S. illegally or those who overstayed their temporary sta-
tus. Therefore, the immigration population during the
Trump 1.0 to Trump 2.0 periods (Table 2) can be analyzed
according to these three classifications, which helps pro-
vide a clearer understanding of the policy's impacts.

As shown in the table, immigration numbers during the
Trump 1.0 period (2017-2021) fluctuated significantly, par-
ticularly with negative growth in non-immigrants and illegal
immigrants (other foreign nationals), reflecting the tighten-

Table 2 | Net Immigration Numbers from Trump 1.0 to Trump 2.0

Other foreign

Time Period Year LPR+ INA nonimmigrants nationals Total

2017 840,000 473,000 213,000 1,100,000

Trump 1.0 (2017-2021) 2018 810,000 -339,000 200,000 671,000

2019 713,000 64,000 -234,000 415,000

2020 537,000 58,000 213,000 808,000
2021 551,000 20,000 600,000 1,171,000
Biden Administration 2022 714,000 60,000 1,900,000 2,674,000
(2021-2025) 2023 807,000 90,000 2,400,000 3,297,000
2024 809,000 90,000 2,400,000 3,299,000
Trump 2.0 (2025 2025 958,203 172,324 1,547,699 2678.226

Onwards)

Source: Compiled by the author based on data from the Congressional Budget Office (CBO), with the 2025 figure being an estimate.



ing of immigration policies under the Trump administration.
Notably, in 2019, the number of non-immigrants and illegal
immigrants decreased, indicating stricter policy restrictions
on temporary immigrants. During the Biden administration
(2021-2025), immigration numbers saw a substantial in-
crease. Both LPR+ and non-immigrants rose, while the
number of illegal immigrants was particularly notable, re-
flecting the Biden administration's more lenient stance on
immigration policy. In particular, the years 2022 and 2023
saw a significant rise in illegal immigration, demonstrating
the direct impact of policy relaxation on immigrant inflows.
It is expected that during the Trump 2.0 period (starting in
2025), immigration numbers will continue to grow, particu-
larly with an increase in illegal immigrants and temporary
immigrants. However, the overall policy is still likely to lean
towards controlling immigration flows, especially the num-
ber of illegal immigrants. This trend suggests that while
Trump 2.0 may make moderate adjustments to immigration
policies, the scale of immigration inflows is likely to be
more limited compared to the Biden administration.

5. Conclusion: Impact and Prospects of
Trump 2.0 Immigration Policy

Trump 2.0's immigration policy continues and intensifies
the restrictive measures of his first term, primarily through
further tightening of border security measures, expanding
the scope of illegal immigrant deportations, reconfiguring
the legal immigration system, and imposing strict controls
on immigrant social welfare programs. Compared to Trump
1.0, the 2.0 policies are more systematic and coercive, par-
ticularly in strengthening border enforcement, abolishing
birthright citizenship, and reducing illegal immigrant bene-
fits, attempting to build a more exclusionary immigration
system. The implementation of these policies may reduce
illegal immigration flows in the short term and enhance
government control over the immigration system. However,
the long-term economic and social impacts still require fur-
ther scrutiny.

From an economic perspective, the tightening of immi-
gration policies will have direct consequences on the U.S.
labor market, especially with a reduction in low-skilled im-
migrants that may exacerbate labor shortages in industries
such as agriculture, construction, and services. Historical
experience shows that immigrants play a crucial role in
U.S. economic growth, particularly in small and medium-
sized enterprises and labor-intensive industries, which
heavily rely on immigrant labor (Costa et al., 2024). Trump
2.0 immigration policies may lead to higher operational
costs for businesses and push inflation levels higher in cer-
tain sectors. Additionally, the adjustment of high-skilled
immigration policies also brings uncertainty. Although the
Trump administration relaxed certain aspects of the H-1B
visa policy, it has tightened the EB-5 investor immigration
program, which could limit the inflow of foreign capital,
thereby affecting U.S. innovation capacity and global com-
petitiveness.

At the same time, the implementation of Trump 2.0 poli-
cies will inevitably face widespread legal challenges. As
mentioned above, the abolition of birthright citizenship di-
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rectly involves the 14th Amendment of the Constitution,
potentially triggering constitutional-level litigation. More-
over, large-scale deportation policies may lead to legal
conflicts between federal and local governments, particu-
larly as "sanctuary cities" may refuse to cooperate with
federal immigration enforcement actions (House Commit-
tee on Oversight and Government Reform, 2025). These
measures not only have the potential to destabilize immi-
grant communities but may also drive some immigrants
into the illegal labor market, thus increasing the complexity
of social governance.

From a political and diplomatic perspective, the impact
of Trump 2.0's immigration policy is not limited to the U.S.
domestic context but may also trigger ripple effects global-
ly. Firstly, in terms of U.S.-Mexico relations, the Trump ad-
ministration's reinstatement of the "Remain in Mexico" poli-
cy and the demand for Mexico to take on more responsibil-
ity for immigration control may escalate tensions between
the two countries, affecting their cooperation in other ar-
eas. Secondly, in U.S.-European and international rela-
tions, the Trump administration's more conservative ap-
proach to refugee reception and immigration cooperation
may deepen rifts in transatlantic relations and undermine
U.S. leadership in global humanitarian issues (Bolstad &
Riddervold, 2023). Additionally, U.S. immigration restric-
tions may prompt countries like Canada and Australia to
intensify their efforts to attract high-skilled immigrants,
thereby weakening America's attractiveness in global talent
competition and impacting its long-term economic and
technological competitiveness (Kerr, 2020) .

Despite Trump 2.0's strong stance in the short term, its
long-term implementation faces numerous real-world chal-
lenges. If the immigration restrictions lead to labor market
shortages, operational difficulties for businesses, or eco-
nomic slowdown, there may be a need for moderate ad-
justments in certain areas, such as opening more work
visas or providing pathways to legalization for illegal immi-
grants (Quaedvlieg, 2025). Moreover, the outcome of the
2026 U.S. midterm elections will directly influence whether
the Trump administration can continue to push forward with
its hardline immigration policies or face constraints from
the Democratic Party or moderate factions within the party,
forcing a shift toward more pragmatic adjustments (Annun-
ziata, 2025).

In summary, the evolution of Trump 2.0's immigration
policy reflects the deep-rooted contradictions between se-
curity and development in the U.S. On one hand, tighten-
ing immigration policies can cater to the political demands
of certain voter groups, enhance government control over
the immigration system, and improve border security. On
the other hand, excessively restrictive immigration mea-
sures could have negative consequences on the economy,
social stability, and international reputation, and may even
backfire in certain areas. Therefore, the success or failure
of Trump 2.0's immigration policy will depend on whether it
can strike an effective balance between border security,
economic development, and social stability.
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ABSTRACT

We propose a novel GRU-enhanced attention mechanism integrated into
LSTM layers to improve stock prediction accuracy in hybrid CNN-LSTM
models. The proposed method dynamically adjusts the importance of differ-
ent time steps by combining the strengths of GRUs and attention mecha-
nisms, thereby capturing temporal dependencies more effectively in volatile
financial time series. The GRU processes the input sequence to generate
hidden states, which are then weighted by an attention mechanism to com-
pute a context vector. This context vector is fed into the LSTM layer, en-
abling the model to focus on the most relevant time steps and enhance its
ability to handle non-stationarity and noise. The integration of GRU-en-
hanced attention into LSTM allows the model to better capture long-term
dependencies and temporal patterns, which are critical for accurate stock
prediction. Experimental results demonstrate that the proposed approach
outperforms traditional methods in terms of prediction accuracy and robust-
ness, particularly in scenarios with high market volatility. Furthermore, the
model’s adaptability to varying time scales and its ability to filter out irrele-
vant information make it a promising tool for financial time series analysis.
The proposed method not only advances the state-of-the-art in stock predic-
tion but also provides a framework for integrating attention mechanisms into
other sequential data tasks.

1. Introduction

dencies, making their combination a powerful tool for stock

Stock price prediction has long been a challenging task
due to the inherent volatility, non-linearity, and noise in fi-
nancial time series data. Traditional statistical models,
such as ARIMA, often struggle to capture the complex dy-
namics of stock markets due to their linear assumptions
[1]. In recent years, deep learning models, particularly
those combining Convolutional Neural Networks (CNNSs)
and Long Short-Term Memory (LSTM) networks, have
shown significant promise in addressing these challenges
[2]. CNNs excel at extracting spatial features from data,
while LSTMs are well-suited for modeling temporal depen-

prediction [3].

Attention mechanisms, originally developed for natural
language processing, have been increasingly applied to
time-series tasks to improve model performance by focus-
ing on the most relevant parts of the input sequence [4]. In
the context of stock prediction, attention mechanisms have
been integrated into hybrid CNN-LSTM models to enhance
their ability to identify critical patterns in volatile and non-
linear data [5]. However, existing attention mechanisms
often rely on static weighting schemes, which may not fully
adapt to the dynamic nature of financial time series.
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To address this limitation, we propose a novel approach
that integrates a Gated Recurrent Unit (GRU) with an at-
tention mechanism into the LSTM layer of a hybrid CNN-
LSTM model. GRUs, a simplified variant of LSTMs, reduce
computational complexity while maintaining competitive
performance in sequential data modeling [6]. By dynami-
cally adjusting the attention weights based on the input
sequence, the proposed GRU-enhanced attention mecha-
nism allows the model to better adapt to the volatility and
non-linearity of stock data. This approach not only im-
proves the model’s ability to capture long-term dependen-
cies but also enhances its robustness to noise and non-
stationarity.

The key contribution of this work is the development of
a GRU-enhanced attention mechanism that dynamically
fine-tunes attention weights in real-time, enabling the mod-
el to focus on the most relevant time steps in the input se-
quence. This innovation builds on the strengths of GRUs
and attention mechanisms, offering a more adaptive and
effective solution for stock prediction. Furthermore, the
proposed method is integrated into a hybrid CNN-LSTM
framework, leveraging the complementary strengths of
CNNs and LSTMs to achieve superior performance.

The remainder of this paper is organized as follows:
Section 2 reviews related work on hybrid CNN-LSTM mod-
els and attention mechanisms in stock prediction. Section
3 provides background and preliminaries on GRUs,
LSTMs, and attention mechanisms. Section 4 introduces
the proposed GRU-enhanced attention mechanism and its
integration into the hybrid CNN-LSTM model. Section 5
describes the experimental setup and methodology, while
Section 6 presents the results and analysis. Section 7 dis-
cusses the implications of the findings and outlines future
research directions. Finally, Section 8 concludes the paper.

2. Related Work

2.1. Hybrid CNN-LSTM Models for Stock
Prediction

Hybrid models combining CNNs and LSTMs have
gained significant attention in stock prediction due to their
ability to capture both spatial and temporal features in fi-
nancial time series. CNNs are effective in extracting local
patterns and features from data, while LSTMs excel at
modeling long-term dependencies in sequential data [7].
For instance, [8] demonstrated that a CNN-LSTM hybrid
model outperformed traditional ARIMA models in predicting
stock prices, particularly in capturing non-linear trends.
Similarly, [9] proposed a hybrid LSTM-CNN model that
leverages temporal and spatial features to improve predic-
tion accuracy. These studies highlight the potential of hy-
brid models in handling the complexity of financial data.

2.2. Attention Mechanisms in Stock Prediction

Attention mechanisms have been increasingly integrat-
ed into deep learning models for stock prediction to en-
hance their ability to focus on the most relevant parts of the
input sequence. For example, [10] introduced an attention-
based LSTM model that dynamically weights different time
steps, improving the model’s ability to capture critical pat-
terns in volatile data. Similarly, [11] proposed an evolution-
ary attention-based LSTM (EA-LSTM) that adapts attention
weights over time, achieving superior performance in pre-
dicting stock trends. These studies demonstrate the effec-
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tiveness of attention mechanisms in improving the inter-
pretability and accuracy of stock prediction models.

2.3. GRUs in Sequential Data Modeling

GRUs, a variant of LSTMs, have been widely used in
sequential data modeling due to their reduced computa-
tional complexity and competitive performance. GRUs
simplify the gating mechanism of LSTMs by combining the
forget and input gates into a single update gate, making
them more efficient for certain tasks [12]. For instance, [13]
compared the performance of LSTM and GRU models in
stock prediction and found that GRUs achieved compara-
ble accuracy with fewer parameters. This efficiency makes
GRUs particularly suitable for integrating into complex
models, such as those combining CNNs and LSTMs.

2.4. Integration of GRUs and Attention
Mechanisms

The integration of GRUs and attention mechanisms has
been explored in various domains, including natural lan-
guage processing and time-series analysis. For example,
[14] proposed a CNN-GRU-attention model for stock pre-
diction, where the GRU processes the input sequence and
the attention mechanism dynamically weights the hidden
states. This approach demonstrated improved prediction
accuracy by focusing on the most relevant time steps. Sim-
ilarly, [15] explored the combination of GRUs and attention
mechanisms in an ensemble model, achieving promising
results in stock market prediction. These studies highlight
the potential of integrating GRUs and attention mecha-
nisms to enhance model performance.

2.5. Comparison With Existing Methods

The proposed GRU-enhanced attention mechanism for
LSTM in hybrid CNN-LSTM models builds on the strengths
of existing methods while addressing their limitations. Un-
like traditional attention mechanisms that rely on static
weighting schemes, the proposed approach dynamically
adjusts attention weights based on the input sequence,
making it more adaptive to the volatility and non-linearity of
stock data. Furthermore, the integration of GRUs reduces
computational complexity while maintaining competitive
performance, making the model more efficient for real-time
applications. Compared to existing hybrid models, the pro-
posed method offers a more robust and interpretable solu-
tion for stock prediction, particularly in scenarios with high
market volatility.

3. Background and Preliminaries

3.1. Financial Time Series and Their Challenges

Financial time series data, such as stock prices, exhibit
unique characteristics that make them challenging to mod-
el. These include non-stationarity, high volatility, and noise.

A financial time series y, can be decomposed into a deter-

ministic component y, and a stochastic component ¢,, as
shown in Equation 1:

Ye=p € (1)
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The deterministic component |, represents the underly-

ing trend or pattern, while €, captures the random fluctua-
tions. Traditional models often assume stationarity, which
is rarely true for financial data. This non-stationarity, com-
bined with the presence of noise, makes it difficult to ex-
tract meaningful patterns and predict future values accu-
rately [1].

3.2. Recurrent Neural Networks (RNNs) and Their
Variants
Recurrent Neural Networks (RNNs) are a class of neur-
al networks designed to handle sequential data by main-
taining a hidden state that captures information from previ-
ous time steps. The hidden state h, at time t is computed
as:

h=o(W,x +Uyh_, +b,) )

where X, is the input at time t, W, and U, are weight

matrices, bh is the bias term, and ¢ is the activation func-
tion. However, standard RNNs suffer from the vanishing
gradient problem, which limits their ability to capture long-
term dependencies [2].

To address this, Long Short-Term Memory (LSTM) net-
works and Gated Recurrent Units (GRUs) were introduced.
LSTMs use a gating mechanism to control the flow of in-
formation, while GRUs simplify this mechanism by combin-
ing the forget and input gates into a single update gate.
This makes GRUs computationally more efficient while
maintaining competitive performance 3.

3.3. Attention Mechanisms in Sequence Modeling
Attention mechanisms were originally developed for
natural language processing but have since been applied
to various sequential data tasks, including stock prediction.
The core idea is to assign different weights to different
parts of the input sequence, allowing the model to focus on

the most relevant information. The attention weight o, for
time step t is computed as:

exp(e,)
e 3)

ZLI eXP<ek)

where ¢, is a score function that measures the rele-

vance of the input at time t. These weights are then used
to compute a context vector, which summarizes the input
sequence based on the attention weights [4]. This ap-
proach has been shown to improve the interpretability and
accuracy of models by allowing them to focus on critical
patterns in the data [5].

4. Hybrid GRU-Attention Model for Stock
Prediction

4.1. Integration of GRU With Attention Mechanism

The proposed hybrid model integrates a GRU with an
attention mechanism into the LSTM layer to enhance its

ability to capture temporal dependencies in stock data. The
GRU processes the input sequence X = [Xl, Xs, ...,XT]

to generate hidden states h, at each time step t. The hid-
den state h, is computed as:

Zy = G(szt + Uzht—l + bz) (4)
I = cs(Wrxt +Uh_, + br) (5)

h = tanh(tht + Uh(rt © ht—l) + bh> (6)

ht=Zt®ht—l+(1_Zt)OHt (7)

Here, z, and 1, are the update and reset gates, respec-
tively, l~1t is the candidate hidden state, and © denotes
element-wise multiplication. The GRU’s hidden states are
then used to compute attention weights o, as shown in
Equation 3, where the score function €, is defined as:

e = v'tanh(W,h +b,) (8)

The attention weights o, dynamically adjust the impor-
tance of each time step based on the GRU’s hidden states,
allowing the model to focus on the most relevant parts of
the input sequence.

4.2. Dynamic Adjustment of Attention Weights

The dynamic adjustment of attention weights is a key
innovation of the proposed model. Unlike traditional atten-
tion mechanisms that compute weights directly from the
LSTM’s hidden states, the GRU-based approach allows
the weights to adapt to the input sequence in real-time.
This is particularly beneficial for stock data, where the im-
portance of different time steps can vary significantly due
to market volatility. The attention weights o, are normalized
using a softmax function to ensure they sum to one:

exp(e,)
z:I=1 exp (ex)

These weights are then used to compute a context vec-

tor ¢, which summarizes the input sequence based on the
attention weights:

o =

(9)

(10)

T
c= Z ah,
t=1

The context vector ¢ captures the most relevant infor-
mation from the input sequence, enabling the model to fo-
cus on critical patterns in the data.
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4.3. Context Vector Integration Into LSTM

The context vector C is integrated into the LSTM layer
to enhance its ability to capture long-term dependencies.

The LSTM processes the input sequence X and the con-
text vector c to generate its own hidden states s,. The
LSTM’s hidden state s, is computed as:

i, =o(Wix,+ Us_, + Vic+b,) (11)
f, = o(Wex, + Ugs_; + Ve + by) (12)
0, = 6(Wx,+ Ugs,_; + V,c+by) (13)

S = tanh(stt +Ugs,_+V,ee+ bs) (14)
s, =f,0s_;+1,07; (15)

Here, 1,, f,, and o, are the input, forget, and output
gates, respectively, and S; is the candidate cell state. The

integration of the context vector ¢ into the LSTM allows the
model to incorporate dynamically adjusted attention infor-
mation, enhancing its ability to capture long-term depen-
dencies in the data.

4.4. Hybrid Architecture Design

The proposed hybrid architecture combines the
strengths of CNNs, GRUs, and LSTMs to achieve superior
performance in stock prediction. The CNN extracts spatial
features from the input data, which are then processed by
the GRU to generate hidden states. The attention mecha-
nism dynamically adjusts the importance of each time step
based on the GRU’s hidden states, and the context vector
is integrated into the LSTM to capture long-term depen-
dencies. This hybrid approach leverages the complemen-
tary strengths of each component, making the model more
robust to noise and non-stationarity in financial time series.
The final output of the model is computed as:

=W, +b, (16)

where 9t is the predicted stock price at time t, and Wy

and by are learnable parameters. The proposed architec-

ture is illustrated in Figure 1.

The hybrid GRU-attention model provides a flexible and
adaptive framework for stock prediction, capable of han-
dling the complexities of financial time series data. By dy-
namically adjusting attention weights and integrating them
into the LSTM, the model achieves improved accuracy and

Figure 1 | Hybrid GRU-Attention Model Architecture
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robustness, particularly in scenarios with high market
volatility.

5. Experimental Setup and Methodology

5.1. Dataset Description

To evaluate the proposed GRU-enhanced attention
mechanism in hybrid CNN-LSTM models, we utilize the
S&P 500 Index dataset, a widely used benchmark in finan-
cial time series analysis [16]. The dataset comprises daily
stock prices, including open, close, high, low, and volume
data, spanning from 2010 to 2023. This dataset is chosen
for its comprehensive coverage of market trends and its
suitability for evaluating models in volatile and non-linear
environments. Additionally, we include the NASDAQ Com-
posite Index dataset [17] to assess the generalizability of
the proposed model across different market conditions.

1.Preprocessing and Feature Engineering

The raw stock data is preprocessed to ensure consis-
tency and remove noise. Missing values are imputed using
linear interpolation, and the data is normalized to a range
of [0, 1] to facilitate model training. Feature engineering is
performed to extract relevant indicators, including moving
averages, relative strength index (RSI), and Bollinger
Bands, which are commonly used in financial analysis [18].
These features are concatenated with the raw data to pro-
vide the model with additional context for prediction.

5.2. Model Implementation

The proposed hybrid GRU-attention model is imple-
mented using TensorFlow and Keras. The architecture
consists of the following components:

CNN Layer: A 1D convolutional layer with 64 filters and
a kernel size of 3 is used to extract spatial features from
the input sequence. This is followed by a max-pooling layer
to reduce dimensionality.

GRU Layer: A GRU layer with 128 units processes the
output of the CNN to generate hidden states. The GRU’s
hidden states are used to compute attention weights dy-
namically.

Attention Mechanism: The attention mechanism as-
signs weights to each time step based on the GRU’s hid-
den states, as described in Equations 8 and 9. The context
vector is computed as a weighted sum of the hidden
states.

LSTM Layer: An LSTM layer with 128 units integrates
the context vector to capture long-term dependencies. The
LSTM’s hidden states are used for final prediction.

Output Layer: A fully connected layer with a single out-
put unit predicts the stock price at the next time step.

5.3. Training and Optimization

The model is trained using the Adam optimizer with a
learning rate of 0.001. Mean Squared Error (MSE) is used

S ——
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Table 1 | Performance Comparison of Proposed Model and Baseline Models

Model MAE RMSE R? DA (%)
LSTM 0.012 0.018 0.876 72.3
CNN-LSTM 0.011 0.017 0.882 73.8
Attention-Based LSTM 0.010 0.016 0.891 751
GRU 0.011 0.017 0.880 73.5
Proposed GRU-Attention 0.009 0.015 0.902 77.4

as the loss function to minimize prediction errors. Early
stopping is employed to prevent overfitting, with a patience
of 10 epochs. The training process is conducted on a
70-20-10 split of the dataset, with 70% used for training,
20% for validation, and 10% for testing.

5.4. Baseline Models

To evaluate the performance of the proposed model, we
compare it against the following baseline methods:

LSTM Model: A standard LSTM model with 128 units,
trained on the same dataset and preprocessing pipeline
[19].

CNN-LSTM Model: A hybrid CNN-LSTM model without
the attention mechanism, using the same architecture as
the proposed model but excluding the GRU and attention
components [20].

Attention-Based LSTM Model: An LSTM model with a
traditional attention mechanism, where attention weights
are computed directly from the LSTM'’s hidden states [21].

GRU Model: A standard GRU model with 128 units,
trained on the same dataset and preprocessing pipeline
[22].

5.5. Evaluation Metrics

The performance of the models is evaluated using the
following metrics:

Mean Absolute Error (MAE): Measures the average
absolute difference between predicted and actual stock
prices.

Root Mean Squared Error (RMSE): Provides a mea-
sure of the magnitude of prediction errors, with higher
weights given to larger errors.

R? Score: Indicates the proportion of variance in the
stock prices that is explained by the model.

Directional Accuracy (DA): Measures the percentage of
correct predictions in terms of the direction of price move-
ment (up or down).

5.6. Experimental Design

The experiments are designed to evaluate the pro-
posed model's performance under different market condi-
tions, including periods of high volatility and stability. The
models are trained and tested on both the S&P 500 and
NASDAQ datasets to assess their generalizability. Addi-
tionally, ablation studies are conducted to analyze the con-
tribution of each component (CNN, GRU, attention mecha-
nism, and LSTM) to the overall performance.

5.7. Computational Resources

All experiments are conducted on a high-performance
computing cluster with NVIDIA Tesla V100 GPUs. The
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Figure 2 | Prediction errors of the proposed model
and baseline models during high market volatility

training process is parallelized across multiple GPUs to
reduce computation time. The code and dataset are made
publicly available to ensure reproducibility and facilitate
further research.

6. Experimental Results and Analysis

6.1. Performance Comparison With Baseline
Models

To evaluate the effectiveness of the proposed GRU-en-
hanced attention mechanism, we compare its performance
against the baseline models on both the S&P 500 and
NASDAQ datasets. Table 1 summarizes the results in
terms of MAE, RMSE, R?, and DA.

The proposed GRU-attention model achieves the low-
est MAE (0.009) and RMSE (0.015), indicating superior
prediction accuracy. It also attains the highest R? score
(0.902) and directional accuracy (77.4%), demonstrating its
ability to capture the underlying patterns in stock data more
effectively than the baseline models. The attention-based
LSTM model performs well but falls short of the proposed
model, highlighting the benefits of integrating GRUs for
dynamic attention weight adjustment.

6.2. Analysis of Model Robustness

To assess the robustness of the proposed model, we
evaluate its performance during periods of high market
volatility. Figure 2 illustrates the prediction errors of the
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Table 3 | Performance Comparison on NASDAQ Dataset

Model Configuration MAE RMSE R? DA (%) Model MAE RMSE R2 DA (%)
Without CNN 0.011 0.017  0.880 73.6 LSTM 0.013 0.019 0.865 71.5
Without GRU 0.010 0.016 0.890 75.0 CNN-LSTM 0.012 0.018 0.870 72.8

Without Attention 0.011 0.017  0.881 73.7 Attention-Based LSTM 0.011  0.017 0.880 74.2
Without LSTM 0.012 0.018 0.875 72.2 GRU 0.012 0.018 0.868 72.6
Full Proposed Model ~ 0.009  0.015  0.902 77.4 Proposed GRU-Attention  0.010 0.016 0.890  76.1

Table 4 | Computational Efficiency Comparison

Model Training Time (s/epoch) Memory Usage (GB)
LSTM 12.3 1.8
CNN-LSTM 14.5 2.1
Attention-Based LSTM 15.2 23
GRU 11.8 1.7
Proposed GRU-Attention 13.6 2.0

proposed model and the baseline models during volatile
market conditions.

The proposed model exhibits consistently lower predic-
tion errors compared to the baseline models, even during
periods of extreme volatility. This robustness is attributed to
the GRU-enhanced attention mechanism, which dynami-
cally adjusts the importance of different time steps based
on the input sequence. In contrast, the baseline models
struggle to adapt to sudden market changes, resulting in
higher errors.

6.3. Ablation Study

To analyze the contribution of each component in the
proposed model, we conduct an ablation study by remov-
ing one component at a time and evaluating the perfor-
mance. Table 2 presents the results of the ablation study.

The results show that removing any component leads
to a degradation in performance, highlighting the impor-
tance of each element in the proposed architecture. The
CNN contributes to feature extraction, the GRU enables
dynamic attention weight adjustment, the attention mecha-
nism focuses on relevant time steps, and the LSTM cap-
tures long-term dependencies. The full proposed model
achieves the best performance, demonstrating the syner-
gistic effect of integrating these components.

6.4. Generalizability Across Datasets

To evaluate the generalizability of the proposed model,
we test its performance on the NASDAQ dataset. Table 3
compares the results of the proposed model and the base-
line models on this dataset.

The proposed model maintains its superior perfor-
mance on the NASDAQ dataset, achieving the lowest MAE
(0.010) and RMSE (0.016) and the highest R* score
(0.890) and directional accuracy (76.1%). This demon-
strates the model’s ability to generalize across different
market conditions and datasets.

6.5. Computational Efficiency

We also evaluate the computational efficiency of the
proposed model by comparing its training time and memo-
ry usage with the baseline models. Table 4 presents the
results.

The proposed model achieves a balance between
computational efficiency and performance. While it re-
quires slightly more training time and memory than the
GRU model, it outperforms all baseline models in terms of
prediction accuracy. The integration of GRUs reduces the
computational complexity compared to traditional attention
mechanisms, making the proposed model suitable for real-
time applications.

7. Further Discussions and Future Work

The experimental results demonstrate the effectiveness
of the proposed GRU-enhanced attention mechanism in
improving stock prediction accuracy and robustness. How-
ever, several aspects warrant further discussion and explo-
ration.

Interpretability of Attention Weights: While the atten-
tion mechanism enhances the model’s ability to focus on
relevant time steps, interpreting these weights in the con-
text of financial data remains challenging. Future work
could explore methods to visualize and explain the atten-
tion weights, providing insights into the model’s decision-
making process. For instance, integrating domain-specific
knowledge or using post-hoc interpretability techniques
could help bridge the gap between model predictions and
financial reasoning.

Scalability to High-Frequency Data: The current
model is evaluated on daily stock data, but financial mar-
kets often operate at much higher frequencies, such as
minute-level or tick-level data. Extending the proposed
model to handle high-frequency data requires addressing
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additional challenges, including increased computational
complexity and the need for more granular feature engi-
neering. Future research could investigate efficient archi-
tectures and preprocessing techniques tailored to high-fre-
quency trading scenarios.

Incorporation of External Factors: Stock prices are
influenced by a wide range of external factors, such as
macroeconomic indicators, news sentiment, and geopoliti-
cal events. While the proposed model focuses on historical
price data, integrating these external factors could further
enhance its predictive power. Future work could explore
multimodal approaches that combine numerical data with
textual or categorical information, leveraging techniques
such as natural language processing or graph neural net-
works.

Adaptation to Non-Stationary Environments: Finan-
cial markets are inherently non-stationary, with patterns
and trends evolving over time. Although the GRU-en-
hanced attention mechanism provides some adaptability,
more robust methods for handling non-stationarity could be
explored. For example, incorporating online learning tech-
niques or adaptive regularization strategies could enable
the model to continuously update its parameters in re-
sponse to changing market conditions.

Generalization to Other Financial Tasks: While the
proposed model is designed for stock price prediction, its
underlying principles could be applied to other financial
tasks, such as portfolio optimization, risk management, or
fraud detection. Future research could investigate the
transferability of the GRU-attention mechanism to these
domains, potentially leading to more versatile and widely
applicable financial models.

Ethical Considerations and Fairness: As machine
learning models become increasingly influential in financial
decision-making, ethical considerations and fairness must
be addressed. The proposed model, like any predictive
tool, could inadvertently perpetuate biases or contribute to
market manipulation if not carefully monitored. Future work
should explore methods to ensure transparency, fairness,
and accountability in the deployment of such models, par-
ticularly in high-stakes financial applications.

Integration with Reinforcement Learning: Combining
the proposed model with reinforcement learning tech-
nigues could enable the development of autonomous trad-
ing systems. By framing stock prediction as a sequential
decision-making problem, reinforcement learning could
optimize trading strategies based on the model’s predic-
tions. Future research could investigate hybrid approaches
that integrate the strengths of supervised learning and rein-
forcement learning for financial applications.

Exploration of Alternative Architectures: While the
proposed model leverages GRUs and LSTMs, other archi-
tectures, such as Transformers or Temporal Convolutional
Networks (TCNs), could offer complementary advantages.
Future work could explore the integration of these architec-
tures with attention mechanisms, potentially leading to
even more powerful models for financial time series analy-
sis.

8. Conclusion

The proposed GRU-enhanced attention mechanism
integrated into LSTM layers within a hybrid CNN-LSTM
model represents a significant advancement in stock price
prediction. By dynamically adjusting attention weights

through the GRU, the model effectively captures temporal
dependencies and adapts to the inherent volatility and non-
linearity of financial time series. The experimental results
demonstrate that the proposed model outperforms tradi-
tional methods, achieving superior prediction accuracy,
robustness, and generalizability across different market
conditions and datasets. The integration of GRUs reduces
computational complexity while maintaining competitive
performance, making the model suitable for real-time ap-
plications. Furthermore, the ablation study highlights the
importance of each component in the proposed architec-
ture, emphasizing the synergistic effect of combining
CNNs, GRUs, attention mechanisms, and LSTMs. The
model’s ability to focus on relevant time steps and filter out
noise enhances its interpretability and reliability, providing
valuable insights for financial decision-making. Future re-
search directions, such as improving interpretability, han-
dling high-frequency data, and incorporating external fac-
tors, offer promising avenues for further enhancing the
model’s capabilities. Overall, the proposed GRU-enhanced
attention mechanism provides a robust and adaptive
framework for stock prediction, advancing the state-of-the-
art in financial time series analysis.
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ABSTRACT

Against the background of reverse globalization and the new development
pattern, to address the market strategy choice problem of Chinese export-
oriented enterprises, this paper takes the supply chain bargaining power as
the entry point to construct a theoretical framework of corporate bargaining
power and market steering. It argues that bargaining power leads to the dif-
ferentiated market steering behavior of Chinese export-oriented enterprises.
Based on the above logic, the analysis of empirical data from Chinese ex-
port-oriented firms from 2009 to 2020 reveals that: corporate bargaining
power has a positive relationship with the market steering of export-oriented
firms; the impact of bargaining power on the market steering of export-ori-
ented firms is enhanced in both cases of a larger institutional distance ratio
and non-state-owned firms. The findings of this paper enrich the research
results on reverse internationalization of firms and are also instructive for
the dual-cycle strategy currently being implemented by the Chinese gov-

ernment.

1. Introduction

Under the new development pattern of dual circulation,
China's vast domestic market demand and scale have be-
come a strategic opportunity for the high-end development
of export-oriented enterprises (Ouyang et al., 2023). Since
the reform and opening up, driven by globalization, Chi-
nese export-oriented enterprises have rapidly integrated
into the global economic system by relying on the "in-
ternational cycle." However, they have also been locked
into the low-end segments of the global value chain, plac-
ing them in a passive position within the global division of
labor system. In recent years, with the exhaustion of glob-
alization dividends and the rise of nationalism and anti-
globalization trends, coupled with the severe disruption of
global industrial and supply chains caused by the
COVID-19 pandemic, countries have begun to focus on
domestic market development and reduce their depen-

dence on international markets (Li, 2022). At the same
time, China has proposed a strategic plan to accelerate the
construction of a new development pattern centered on
dual circulation. It has formed a super-large domestic mar-
ket, which is also the world's largest and most promising
consumer market, with a complete industrial chain. China
is the only country in the world with all industrial categories
listed in the United Nations Industrial Classification, en-
compassing 41 major industrial categories, 207 medium
industrial categories, and 666 minor industrial categories
(Liu & Huang, 2022). The complete industrial system has
become an important foundation for Chinese export-orient-
ed enterprises to expand their home market. Leveraging
the advantages of the domestic market is also an objective
requirement for constructing a new development pattern
where the domestic macro-cycle serves as the main body,
and the domestic and international dual cycles mutually
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reinforce each other (Ouyang et al., 2023). Against the
backdrop of reverse globalization and the dual circulation
development pattern, which export-oriented enterprises will
shift their focus to the home market? And what factors in-
fluence Chinese export-oriented enterprises in developing
their home markets?

The persistent technological blockade and evolving
trade frictions imposed by Western countries have led to a
serious imbalance in the supply and demand matching of
certain segments of China's industrial supply chains, exac-
erbating the risks of "supply chain disruptions" and "chain
breaks." This has placed tremendous pressure on the up-
stream factor markets of the supply chain. Since the reform
and opening up, the efficiency-oriented configuration of
supply chains has fully utilized the advantages of special-
ization and division of labor. However, the outsourcing of
multiple links (such as R&D, production, procurement, and
IT) has not only resulted in a high concentration of up-
stream suppliers but also led to a lack of supply chain re-
silience. For example, Huawei's high dependence on chip
suppliers has placed it in a passive position under the U.S.
technology blockade. Currently, most Chinese export-ori-
ented enterprises' competitive advantages are skewed to-
ward low value-added segments such as processing and
assembly. They heavily rely on international suppliers for
core technologies and key components, revealing short-
comings in R&D and technical capabilities. Trade frictions
and technological blockades have made it more difficult for
enterprises to access high-end resources and knowledge.
If an enterprise also lacks bargaining power in the down-
stream market of the supply chain, its profit margins will
inevitably be compressed. Therefore, it is necessary to
exercise greater caution to avoid the risk contagion caused
by supplier crises (Bao et al.,, 2023). This paper argues
that export-oriented enterprises lacking bargaining power
should seize the opportunity presented by the home mar-
ket to achieve strategic transformation. By leveraging the
super-large domestic market to reconstruct the down-
stream supply chain, even if the upstream supply chain
faces embargoes, the pressure from the upstream factor
market can be mitigated by adjusting product prices (Xu &
Wang, 2013).

Existing studies have emphasized the significant influ-
ence of the home market on the development of interna-
tionalized enterprises in emerging market countries (Luo &
Witt, 2021). However, for export-oriented enterprises that
have long been embedded in international markets, it is
difficult for them to disembed due to "inertia" and "path de-
pendence." Based on data from 414 Chinese export-ori-
ented enterprises from 2009 to 2020, it was found that
49.19% of enterprises chose to disembed from in-
ternational markets and engage in the home market, indi-
cating that nearly half of the enterprises opted to shift their
focus to the domestic market (Wu et al., 2023). The dual-
loop springboard theory highlights the significant value of
multinational enterprises from emerging economies adopt-
ing home market strategies through home market reloca-
tion in the context of anti-globalization. However, further
empirical research is still needed. So, which Chinese ex-
port-oriented enterprises will carry out market shifts in the
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face of global trade frictions? And what are the boundary
conditions? This paper takes firms' bargaining power as an
entry point, constructs a theoretical framework of how bar-
gaining power influences the market steering behavior of
export-oriented enterprises, and conducts an empirical
study using panel data from 336 Chinese listed export-ori-
ented enterprises from 2009 to 2020 to promote in-depth
research on home market strategies.

2. Theoretical Analysis and Research
Hypothesis

2.1. Bargaining Power and Market Steering in
Export-Oriented Firms

In a supply chain, firms' bargaining power refers to their
ability to negotiate with customers, and firms that can
grasp more bargaining power have stronger negotiation
capabilities. Limited by data availability, this paper focuses
on the bargaining power of Chinese export-oriented firms
and their downstream customers in the supply chain. Re-
verse globalization, represented by trade frictions and
technological blockades, has locked Chinese export-ori-
ented firms at the low end of the global value chain and
reduced their voice and bargaining power in the in-
ternational market. Market steering refers to the behavior
of shifting from dominating the international market to dom-
inating the domestic market, taking advantage of the home
market to gain higher income. It focuses on three types of
action strategies: home country value chain extension (Liu,
2019), home country market expansion (Lee et al., 2018),
and inward internationalization (Luo & Witt, 2021). Then,
combining the unique characteristics of Chinese export-
oriented enterprises and the important scenario of reverse
globalization and the dual-cycle development pattern, is
there a relationship between the bargaining power of Chi-
nese export-oriented enterprises and market steering?
This paper argues that when the bargaining power of Chi-
nese export-oriented enterprises decreases, they will be
more inclined to implement market steering to engage in
the home market and achieve their strategic objectives.

According to resource dependence theory, enterprises
need to obtain various resources from the external envi-
ronment when making strategic decisions and conducting
production and operational activities. The downstream cus-
tomers of the supply chain are the most important resource
providers for the enterprise, significantly impacting its pro-
duction, operations, and financial decision-making (Zhai &
Liu, 2023). Porter's Five Forces model points out that cus-
tomers with higher bargaining power will lower the prices of
products and services they purchase while demanding
higher quality, which worsens the enterprise's performance
and squeezes its profit margins, leading to a deterioration
of its financial situation. As a result, firms with high cus-
tomer concentration face greater business risks, resulting
in insufficient cash flow earnings and exposure to a poorer
external environment (Chen & Zheng, 2020). Specifically,
when customers are too concentrated, the main customers
hold a stronger trading position, leading to lower bargain-
ing power for the enterprise itself. This forces the enter-
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prise to reduce its profit margins and exposes it to potential
business risks (Tang, 2009). Therefore, export-oriented
enterprises focused on international business may change
their strategies, especially under intensifying trade frictions
and technological blockades. As the upstream factor mar-
kets become increasingly uncontrollable, enterprises may
reduce their involvement in the international market and
turn to explore the home market.

In addition, from the perspective of the precautionary
motive of export-oriented firms, they may also opt for mar-
ket steering. Due to the high customer concentration of
export-oriented enterprises in the international market,
their bargaining power is very low, placing them at a disad-
vantage in transaction negotiations. At this time, customers
may demand more commercial credit from the enterprises,
increasing their cash flow risks and capital turnover pres-
sure, making them prone to financial difficulties. However,
under the new development pattern of dual circulation, the
home market has become a strategic choice for Chinese
export-oriented enterprises to prevent and mitigate risks.
The super-large home market not only provides resource
and legitimacy advantages for export-oriented enterprises
but also offers a complete industrial system and multi-level
market structure, laying the foundation for them to recon-
struct their supply chains. It is easier for them to find alter-
native customers in the home market. Therefore, this pa-
per argues that Chinese export-oriented enterprises will
tend to implement market steering and expand their home
market when their bargaining power in the international
market decreases. Accordingly, Hypothesis 1 is proposed:

H1: The lower the bargaining power of Chinese export-
oriented firms, the higher the degree of market steering.

2.2. The Moderating Role of Institutional Distance

Traditional research has argued that the greater the
institutional distance between organizations, the higher the
cost of knowledge transfer and the lower the efficiency of
knowledge utilization, thus weakening the market steering
behavior of export-oriented firms. However, according to
new institutionalism theory, the pressure of differentiated
institutional fields provides opportunities for organizational
strategic transformation (Wu & Zhang, 2019).

On the one hand, the dualistic and complex institutional
environment of the host and home countries provides op-
portunities for the strategic transformation of Chinese ex-
port-oriented firms (Royston, 2010). Generally speaking,
the stronger the bargaining power of an enterprise over its
downstream customers in the supply chain, the lower the
pressure on the enterprise's transformation, as the enter-
prise can transfer the pressure from the upstream of the
supply chain by adjusting the price of its products (Xu &
Wang, 2013). However, under the background of trade fric-
tion and technological blockade amid the wave of anti-
globalization, Chinese export-oriented enterprises face
more severe legitimacy disadvantages and resource ac-
cess restrictions in the international market (Tan & Yang,
2021). Even the upstream of the supply chain faces the
risk of disruption. In contrast, under the new development
pattern of dual circulation, the home market not only cre-
ates a legitimacy advantage based on the "home field" but

also offers abundant resource endowments. This helps
export-oriented enterprises achieve internal legitimacy
construction and external legitimacy upgrading through
institutional entrepreneurship, enabling them to acquire
multiple resources in the home market. This is conducive
to easing factor market pressure, reorganizing supply
chain structures, and realizing transformation and upgrad-
ing. Therefore, when bargaining power is reduced, the
greater the institutional distance, the easier it is for export-
oriented firms to realize institutional entrepreneurship in
the home market and leverage the home market advan-
tage. On the other hand, a differentiated institutional envi-
ronment can provide fertile ground for export-oriented en-
terprises to grow. In the home market with greater institu-
tional distance, enterprises not only carry the relative insti-
tutional advantages of mature markets but also can lever-
age the comparative advantages and market potential of
emerging markets (Yan & Yang, 2021). This enables en-
terprises to refine the knowledge and technology acquired
in the international market, achieve product innovation, and
enhance competitiveness, thereby increasing their bargain-
ing power in the downstream supply chain. Therefore, the
lower the bargaining power of export-oriented enterprises
and the greater the institutional distance, the more enter-
prises tend to enter the home market to find opportunities
and increase the degree of market steering. In summary,
this paper proposes Hypothesis 2:

H2: Institutional distance strengthens the relationship
between bargaining power and market steering for export-
oriented firms.

2.3. The Moderating Role of the Nature of
Property Rights

Considering China's unique institutional background,
Chinese state-owned enterprises (SOEs) have advantages
in terms of size, capital structure, and political support,
leading to significant differences between SOEs and non-
SOEs in their business objectives, management models,
and resource allocation (Huang & Song, 2019). Therefore,
there may be differences in the relationship between firms'
bargaining power and market steering based on the nature
of property rights.

On the one hand, compared with non-state-owned en-
terprises, state-owned enterprises can receive political and
financial support from the government, giving them higher
bargaining power and greater resistance to the erosion of
large customers. Even if SOEs face financial risks and
cash flow crises in the international market due to reduced
bargaining power, the government will provide financial
subsidies to maintain their operations, and they are more
likely to obtain credit support from financial institutions
(Allen et al., 2005). This effectively mitigates the financial
risks brought about by reduced bargaining power. Howev-
er, the "drought and flood" support may lead SOEs to
make excessive concessions in negotiations with their cus-
tomers (Xu & Wang, 2013), making them more likely to
maintain their international market business strategies. On
the other hand, SOEs often face issues such as rigid oper-
ational models, low efficiency, and insufficient innovation
(Wang et al., 2020). They are less flexible in adapting to



complex and changing external environments. Therefore,
even if their bargaining power in the international market is
reduced when negotiating with downstream customers in
the supply chain, SOEs are likely to stick to their current
business strategies due to their reliance on government
support. In summary, this paper concludes that, all else
being equal, the impact of bargaining power on the market
strategy of state-owned enterprises is smaller than that of
non-state-owned enterprises. Accordingly, Hypothesis 3 is
formulated:

H3: The impact of bargaining power on market shifts in
export-oriented firms is stronger in non-state-owned firms
compared to state-owned firms.

3. Study Design

3.1. Sample Selection

Existing studies generally define export-oriented enter-
prises as those with foreign business revenue accounting
for more than 50% of total business revenue (Zeng, 1994;
You, 2019; Xiao et al., 2021). Therefore, this paper takes
A-share listed companies in the manufacturing industry
with foreign business revenue accounting for more than
50% of total business revenue from 2009 to 2020 as the
research object. After excluding ST and *ST category com-
panies, enterprises listed after 2017, and enterprises with
serious missing key data, a total of 2,316 observations
from 336 export-oriented listed companies are obtained. All
continuous variables are then subjected to 1% and 99%
quartile shrinkage. The data used in this paper are ob-

Table 1 | Variable definitions and descriptions
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tained from the Cathay Pacific (CSMAR) database and the
National Bureau of Statistics.

3.2. Description of Variables

(DExplained variable: Market Shift.In this paper, export-
oriented manufacturing firms refer to manufacturing firms
that focus on overseas markets, where overseas sales ac-
count for more than 50% of their total sales. In the process
of market steering, when a firm's share of overseas sales
is less than its share of domestic sales, such firms are
transformed from international market-oriented firms to
domestic market-oriented firms. Domestic market-oriented
firms are those firms whose domestic sales share exceeds
50% of their total sales (Fu & Yang, 2018). Based on this
logic, this paper measures the degree of market shift of
export-oriented manufacturing firms in terms of the ratio of
domestic sales share to total sales share.

(@Explanatory variable: Enterprise Bargaining Power.
Based on the customer perspective, customer concentra-
tion reflects the degree of dependence of enterprises on
their major customers. Since the major customers of ex-
port-oriented enterprises are concentrated in overseas
markets, bargaining power based on the customer per-
spective can effectively capture the bargaining power of
export-oriented enterprises in the international market.
When customer concentration is low, firms rely less on
their major customers and have stronger bargaining power
in negotiations. Based on data availability, this paper
adopts the proportion of the top five customers' sales to the
total annual sales to measure the bargaining power of en-
terprises. This indicator is a negative indicator; the smaller

Variable type variable name notation Variable definitions and descriptions
explanatory market transformation HMI Domestic operating income/total operating income
variable
Bargaining power - BGP Ratio of sales from top five customers to total annual sales
customers
moderator Institutional distance DIS Using the of the Worldwide Governance Indicators (published by the World
variable Banksix indices WGI)
Calculated according to the relevant formula
Nature of property rights DMT 1 for state-owned enterprises, 0 for non-state-owned enterprises
control variable  profitability PFT Corporate profit before tax/total assets
Home country SUP Natural logarithm of government grants
government support
Age of business EYR Year of observation - year of establishment of the enterprise
market force MAR Natural logarithm of per capita income levels at the provincial level
Enterprise size SIZz Total asset size takes the natural logarithm
Board size BOD Natural logarithm of the total number of board members
growth GRO Measured by growth rate of main business income
two jobs in one DUA If the chairman of the enterprise is also the CEO of the enterprise, it will be

recorded as 1, otherwise, it will be recorded as 0.
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the value, the stronger the bargaining power of the enter-
prise (Zhai & Liu, 2023).

@ Moderator variable: Institutional Distance. Institu-
tional distance usually reflects the difference between two
countries or regions in terms of institutional environment,
and in this paper, institutional distance specifically refers to
the institutional difference between and host countries with
overseas subsidiaries. Drawing on existing studies export-
oriented enterprises (Mike & Vikas, 2009), this paper first
measures the institutional distance between each host
country and China; and uses the ratio of the number of
subsidiaries in each host country to the number of all sub-
sidiaries as the weight to calculate the weighted institution-
al distance. The institutional distance of each country is
measured by the World Governanc Indicators (WGI) pub-
lished by the World Bank, which consists of six core indica-
tors, including voice and accountability, government stabili-
ty and violence, government effectiveness, regulatory qual-
ity, rule of law, and corruption control (Jung et al., 2011);
and the is used Euclidean distance the institutional dis-
tance to compute between The institutional distance be-
tween two countries/regions. The formula is as follows:two
countries/regions.

N
ID;j = \/2k=1(1ki — 1)

In the above equation, IDl-j represents the institutional

distance between , where countries and i jlk is the score
of , country on institutional dimension i klxi is the score of ,
and country (i.e., China) on institutional dimension j kN is
the number of dimensions of the institutional environment.

Table 2 | Descriptive statistics and correlation analysis

Nature of property rights. Referring to Hu et al.the study
of the nature of property rights is a dummy variable, where
state-owned enterprises are 1 and non-state-owned enter-
prises are 0 (Hu et al., 2017).

@Control variables: with reference to existing studies
(Dong & Wu, 2021; Xu et al.,, 2019),profitability, home
country government support, market gravity, growth, board
size, firm age, firm size, and two jobs are selected as con-
trol variables.

3.3. Modeling

First, in order to test the relationship between firms'
bargaining power and market steering, this paper con-
structs shown in equation the panel data model:

HMI; = ag + ;BGP; + ) agcontrols;, + 4; +v(t) + p;,

where i represents the industry, ¢ represents the year, a
denotes the output elasticity, controlsit denotes all control
variables, /1t represents the industry-level fixed effects, v,
represents the year-level time fixed effects, and ;, denotes
the residual term.

4. Empirical Analysis

4.1. Descriptive Statistics and Correlation
Analysis
In order to understand the numerical characteristics of
specific variables, this paper carries out descriptive sta-
tistics and correlation analysis on the samples, as shown in

variant HMI BGP PFT SUP MAR GRO BOD EYR  SIZ DIS DMT DUA
HMI 1

BGP  0.0664* 1

PFT  -0.0114 0.0113 1

SUP 00415 0A1776* 0.0490* 1

MAR  0.0451* -0.1746* 0.0095 -02752* 1

GRO  0.0867* 0027 0.0623* 00359 0.1561* 1

BOD  00513* 00165 0.0084 0.2235° -0.0826* 0.0244 1

EYR  .1139* -0.0684* 0.0555* -0.1494* 0.3189* 0.1293* 00169 1

SIZ  01764* 0.0089 00216 0.3598* 01786* 0.1940* 0.3030* 0.1523* 1

pis 00684 () i5oar 00374 0.1220* -0.2287* -0.0841* -0.0444* -0.1676* -01781* 1

DMT 0025 02534* -0.0196 0.0735"° -0.0852* 0.0546* 0.0411* -0.0980* -0.0144 0.0924* 1

pua 00880 (0505 0.0783* -0.0848* 0.0461* -0.0073 -0.1951* -0.0458* -0.1312* -0.0472* -0.031 1
a‘\’lzlrz‘ge 045 0131 0658 15353 10.357 '-0.401 2118 2.788  22.011 148 0517 0.373
(statistics)

standard 0236 0164 0317 2269 0383 2237 0189 038 1155 0438 05 0484

deviation




Table 2. it can be found that the bargaining power of enter-
prises is significantly and positively correlated level of 10%
with the market steering at the and there is a significant
correlation between the important explanatory variables of
the model, which suggests that the explanation with these
variables is feasible. In this paper, the variables were also
tested for multicollinearity, with a mean value of 1.20 and a
maximum value of 1.46 (consistent with a mean value of
less than 5 and a maximum value of less than 10), which
excludes the interference of multicollinearity.

4.2. Regression Analysis

Table 3 reports the regression results for the research
hypotheses. Model 1 analyzes the regression results after
adding only the core explanatory variables, Model 2 analy-
ses the effect of firms' bargaining power on market steering
with the inclusion of only control variables; Model 3 further
analyzes the regression results when time fixed effects are
added; and Model 4 further controls for industry fixed ef-
fects; Models 1-Model 4 the results of all show that export-
oriented firms bargaining power 'has a significant positive
impact, that is, there is a significant relationship between
the bargaining power of export-oriented enterprises and
market steering, the lower the bargaining power, the higher
the market steering. The lower the bargaining power, the
higher the market steering. This verifies the research hy-
pothesis 1.

4.3. Robustness and Endogeneity Tests

First, on the basis of fixing the time effect and industry
effect, further fixing the region effect, the regression results
are shown in Model 5; second, replacing the core explana-
tory variables. Drawing on the research of Zhang Zeyu,
based on the perspective of financing constraints to mea-
sure the bargaining power of enterprises (Zhang, 2023),
the SA index after taking the absolute value is used as a
measure of the bargaining power of enterprises, and the
greater the degree of enterprise financing constraints, the
lower the bargaining power;the results are shown in Model

Table 3 | Benchmark regression results
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6; based on the perspective of the enterprise itself, the
bargaining power of the enterprise represents the competi-
tiveness of the enterprise's products. When the enterprise
product competitiveness (PGP) is greater, the enterprise
bargaining power is stronger, and it is more likely to obtain
favorable conditions in the international market. Referring
to Xu Zhijian's research, corporate bargaining power is
measured by corporate gross operating margin. The larger
the indicator, the stronger the bargaining power of the en-
terprise (Xu, 2017), and the results are shown in Model 7;
third, the is used PCSE model test . This method can effec-
tively deal with complex panel error structure, such as syn-
chronous correlation, heteroskedasticity and serial correla-
tion, especially effective when the sample size is not large
enough, allowing different cross-sections to exist in the
phenomenon of heteroskedasticity, and the weights are
selected to cross-section weighted, so this paper continues
to use the PCSE method of estimation, and the regression
results are in shown model 8.

To address the possible problem of reverse causation,
this paper uses the instrumental variable method (IV
method) to re-regress the variables. Specifically, referring
to Sun Puyang et al.'s treatment of instrumental variables
(Sun et al., 2014), the first-order lagged term of firms' bar-
gaining power is used as an instrumental variable, and the
regression is re-run using the two-stage least squares
(2SLS) method, and the estimation results are shown in
Model 9. The results show that corporate bargaining power
still has a significant effect on market steering. In addition,
the value of the F-statistic of the first-stage regression is
greater than the empirical value of 10, which means that
there is no weak instrumental variable problem, and the P-
value in the non-identification test is less than 0.01, which
indicates that the original hypothesis of under-identification
of instrumental variables is significantly rejected at the 1%
level, suggesting that there is no non-identification prob-
lem. Therefore, the findings of this paper remain credible
after using instrumental variables to deal with the endo-
geneity problem.

Mould ! 2 3 4
HMI HMI HMI HMI
BGP 0.0958** 0.0924* 0.134** 0.128*
(0.0362) (0.0468) (0.0497) (0.0526)
control variable NO YES YES YES
time effect NO NO YES YES
industry effect NO NO NO YES
Constant 0.4422%* -0.812*** 0.0168 0.128
(0.0101) (0.111) (0.196) (0.124)
Observations 2316 1,513 1,513 1,512
R-squared 0.004 0.094 0.117 0.137

Note:*** stands for at the passing the test significance level, 1% ** stands for passing the test at the significance level, 5% * stands for passing the test
at the significance level, and are in parentheses10% clustering robust standard errors , same below.
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Table 4 | Robustness and endogeneity tests

5 6 7 8 9
Variables/models
HMmI HmI HMI HMI HMI
BGP 0.138** 0.134*** 0.1345*
(0.0516) (0.0359) (0.0537)
PGP 0.2258***
(0.0531)
SAindex 0.0179**
(0.0064)
Phase | F-value 564.97
non-identifiability test 213.5***
control variable YES YES YES YES YES
time effect YES YES YES YES YES
industry effect YES YES YES YES YES
regional effect YES
Prob > chi2 0.0000
Constant 2.538* -0.0081 0.2145 0.0381 0.0771
(1.147) (0.0469) (0.1272) (0.290) (0.2987)
Observations 1,511 1,512 1,512 1,513 1294
R-squared 0.210 0.131 0.1247 0.198 0.1863

4.4. Moderating Effects Test

Table 5 tests the moderating effect of institutional dis-
tance and property rights nature. Among them, Model 10
reports the moderating effect of institutional distance on
firms' bargaining power and market steering, and from the
empirical results, the coefficient of the interaction term be-
tween institutional distance and bargaining power is 0.175,
which is significantly positive at 1% confidence level, indi-
cating that institutional distance positively moderates the
relationship between bargaining power and market steer-
ing; Hypothesis 2 is verified. The moderating effect of the
nature of property rights was tested using group regression
(Zhou & Lei, 2023),which divides the sample into state-
owned enterprises (SOEs) and non-state-owned enterpris-
es (NSOEs) groups. Model 11 reports the test results for
the SOE group, which fails the significance test; Model 12
reports the test results for the non-SOE group, which has a
significantly positive bargaining power and passes the sig-
nificance test at the 10% level, suggesting that non-SOEs
are more inclined to be involved in the home market when
their bargaining power is reduced, and Hypothesis 3 is ver-
ified.

5. Conclusion and Outlook

Against the background of reverse globalization, facing
the pressure of the upstream factor markets in the supply
chain, the bargaining power of Chinese export-oriented
enterprises in the international market is getting weaker
and weaker, and the enterprises urgently need to strategi-
cally transform to cope with this change. The home market
has become a new window of opportunity for Chinese ex-
port-oriented enterprises under the . So, will the weakening
of bargaining power drive export-oriented enterprises to
shift from international market strategy to home market
strategy, and then reach the home country advantage? To
this end, this paper focuses on the relationship between
the customer-based bargaining power of export-oriented
firms and market shifting, and new development pattern of
double-cycleempirically examines the mechanism of the
impact of firms' bargaining power on market shifting by
utilizing the panel data of listed firms, and draws the follow-
ing research in several aspects conclusions. First, there is
a significant positive relationship between bargaining pow-
er and market steering in export-oriented enterprises, i.e.,
the lower the bargaining power, the higher the degree of
market steering; second, the relationship between bargain-
ing power and market steering is moderated by institutional
distance and the nature of property rights, in which the in-
stitutional distance strengthens the positive relationship
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10 11 12
Variables/models full sample state enterprise non-state enterprise
HMI HMI HMI
BGP 0.156** 0.0839 0.147*
(0.0463) (0.0552) (0.0740)
BGP*DIS 0.175***
(0.0318)
DIS 0.0078
(0.0346)
control variable YES YES YES
time effect YES YES YES
industry effect YES YES YES
Constant -0.366** 0.161 0.166
(0.108) (0.520) (0.430)
Observations 1,357 581 930
R-squared 0.148 0.190 0.133

between bargaining power and market steering, and the
compared with state-owned enterprises.impact of bargain-
ing power on market steering is stronger in non-state-
owned enterprises The impact of bargaining power on
market steering is stronger in non-state-owned firms com-
pared to state-owned firms.

The theoretical value of this paper is twofold. First, un-
like the existing research on market steering of export-ori-
ented enterprises based on the perspectives of efficiency
and legitimacy (Ding, 2022), this paper focuses on the per-
spective of bargaining power of supply chain firms, and
based on the special background of anti-globalization and
China's new development pattern of double-cycle, it pro-
poses and examines the relationship between the bargain-
ing power of export-oriented firms and market steering,
and finds that, based on the customer perspective of the
reduction of bargaining power can significantly It is found
that the reduction of bargaining power based on the cus-
tomer perspective can significantly affect the degree of
market steering of enterprises. The research idea and re-
lated findings of this paper are more in line with the current
situation of China's export-oriented enterprises and have
more theoretical explanatory power, which is a useful at-
tempt to further expand the theoretical framework of re-
verse internationalization of multinational enterprises in
emerging markets. Second, this paper echoes the acade-
mic in predicting corporate call to and expands corporate
emphasize the importance of organizational contextual
factors strategic transitions (Xie et al., 2016) the research
on mechanisms . By examining country-level institutional
differences the boundary of bargaining power the relation-
ship between , this paper constitutes a useful complement
to the previous research on reverse internationalization of
firms, and to a certain extent, promotes the in-depth re-

search on home country market strategies.and firm-level
property rights differences on bargaining power and firms'
market shifts

The results of this paper for have important practical
implications both and governments. export-oriented enter-
prises For the Chinese government, continuing to deepen
the new development pattern of the double cycle and cre-
ating a dominant resource base and legitimizing at-
mosphere in are the attract export-oriented enterprises the
domestic market core strategies to back to China. Further
promoting the construction of a unified national market,
breaking down multiple factor barriers to unleash the po-
tential of the domestic market, and at the same time creat-
ing a globally oriented and fully open market environment
are also key paths to enhance the attractiveness of the
Chinese market. For export-oriented enterprises, it is im-
portant to pay full attention to the huge opportunities
brought by the development of the home market under the
new development pattern of double-cycle. When the strat-
egy is blocked internationalization , they should take ad-
vantage of the of the new development pattern of the
strategic dividend and make use of the domestic market to
achieve high-end double cycle development.

There are also research deficiencies in this paper,
which also points out the direction of future research. First,
this paper simply measures the degree of market steering
of export-oriented enterprises from the perspective of trade
by the percentage of sales in the domestic market, and
future research can try to use text analysis to construct
market steering indexes of export-oriented enterprises
from different dimensions, so as to better portray the de-
gree of market steering of export-oriented enterprises in
the context of anti-globalization; second, due to the limita-
tion of data availability, this paper does not consider the



26 | Research Article

impact of bargaining power on market steering of China's
export-oriented enterprises against international suppliers.
Second, due to the limitation of data availability, this paper
does not consider the impact of the bargaining power of
Chinese export-oriented firms on market steering against
international suppliers. In the context of decoupling and
chain breakage, the impact of bargaining power on market
steering brought about by changes in the upstream of the
supply chain is likely to be more significant; third, the be-
havior of Chinese export-oriented firms after becoming in-
volved in their home markets is examined. The process of
upgrading competitiveness through market steering and
utilizing the home market is a process of organizational
change, which requires firms to make adjustments in orga-
nizational culture and organizational capabilities. In the
future, the case study method can be further adopted to
reveal the micro-mechanisms of Chinese export-oriented
enterprises utilizing the home market to achieve high-end
development.
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The digital economy is developing rapidly, but the problem of digital divide is
becoming more and more prominent due to the weak foundation of informa-
tisation of the elderly. Comprehensively promoting the common prosperity
of farmers and rural areas is not only to achieve material prosperity, but also
to achieve spiritual prosperity. This investigation adopts a variety of re-
search methods, including literature research, questionnaire survey and
data analysis, to take the functioning of villagers' service centres as a fur-
ther breakthrough point, to explore the important role of villagers' service
centres in building a digital inclusive society in the countryside, to help the
elderly not only to overcome the digital difficulties in their lives, but also to
enjoy the dividends of digital technology, to achieve healthy aging empow-
ered by digital technology, and to enhance the sense of access, happiness ,
and sense of security.

1. Introduction

The report of the Twentieth National Congress of the
CPC stresses the implementation of a national strategy to
actively address the ageing of the population, the devel-
opment of the elderly care business and the elderly care
industry, the optimisation of services for widows and or-
phans, and the promotion of the realisation of basic elderly
care for all older persons. The strategy of active ageing is
a profound embodiment of the Chinese culture of respect
for the elderly in the new era, and a practical manifestation
of the people-centred development philosophy in the field
of social security. China's rural elderly population account-
ed for a relatively high proportion, to help the elderly to
solve the problem of old age has been urgent. Digital vil-
lage development strategy for rural development to give
new momentum, the digital village construction to carry out
rural elderly digital education, is to enhance the elderly

digital literacy, sense of value to obtain the sense of value,
and help them integrate into the modern circle of life
needs. With the help of the digital village development
strategy and the policy opportunity of active ageing, explor-
ing the countermeasures and promotion paths of digital
education empowering the strategy of active ageing is a
natural way to solve the problem of helping the elderly in
the countryside. Against the backdrop of the deepening
trend of population aging, this paper will explore the real-
life dilemma of digital integration of rural aging groups from
the aspects of digital access, digital resources, digital liter-
acy, and digital participation, and put forward correspond-
ing countermeasures, so as to provide theoretical refer-
ences for China to promote the development of digital
technology and realise the common wealth on the road of
high-quality development.
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2. Conceptual Definition And Rationale
2.1. Definition of Concepts

2.1.1.Digital Technology

Digital technology refers to the application of comput-
ers, communications, networks and other technical means
to achieve the process of digitalisation, networking and
intelligence of information, as an empowering new produc-
tion factor and new productivity, with strong externalities
and spillover effects, the application of which in the rural
areas can help achieve digitalisation and intelligence in the
fields of healthcare, pensions, education, etc., improve the
quality and efficiency of services, optimise the allocation of
resources, and promote social equity. , which plays an in-
creasing role in empowering the process of realising com-
mon wealth, helping all people to enjoy the dividends
brought by digitalisation. Digital technology, as the core
driving force and data as the key production factor, through
linking with modern information network carriers, integrates
with the real economy, reconstructs and forms a new form
of digital economy, injects new vitality into China's econo-
my, promotes the transformation of China's economy from
high-speed development to high-quality development, and
provides a driving force to realise common wealth.

2.1.2.Population Ageing

Population ageing refers to the dynamics of a corre-
sponding increase in the proportion of older persons in the
total population due to a decrease in the number of
younger persons and an increase in the number of older
persons as a result of a decrease in the fertility rate of the
population and an increase in life expectancy per capita. It
consists of two specific meanings: first, the process of the
relative increase in the number of older persons and their
rising share in the total population; and second, the socio-
demographic structure of a society showing old age and
entering into an ageing society. Internationally, the general
view is that when the elderly population over 60 years of
age accounts for 10 per cent of the total population of a
country or region, or when the elderly population over 65
years of age accounts for 7 per cent of the total population,
it means that the population of that country or region is in
an ageing society.

2.2. Rationale

2.2.1.Social Emotional Choice Theory

Social-emotional choice theory occupies a pivotal posi-
tion in the field of gerontology. The activity theory proposed
by Havighurst (Havighurst 1953) profoundly elaborates that
older adults can significantly enhance their subjective
mood and quality of life by engaging in a certain level of
social activities. This theory has been widely recognised by
academics, providing a strong theoretical underpinning for
understanding quality of life in old age and opening up new
directions for subsequent research. Building on Hav-
ighurst's activity theory, Carstensen (Carstensen 1990)
further developed a theory of emotional choice. She em-
phasised that in old age, individuals engage in social activi-
ties not only for knowledge acquisition, but more important-

ly for emotion management. As older adults enter retire-
ment, while the need to learn new things may diminish, the
willingness to pursue happiness and other subjective emo-
tional experiences grows stronger and becomes a central
pursuit in their lives.

In recent years, studies in the fields of sociology and
gerontology at home and abroad have verified this point.
Numerous studies have shown that the more frequently
older people participate in social activities, the more signif-
icantly their subjective mental status improves (Almedom
2005; Liu Song 2007). In this era of increasing digitalisa-
tion, the Internet has become one of the most important
platforms for older people to actively participate in social
activities. The use of the Internet not only helps the elderly
to cross the geographical limitations and keep close con-
tact with the society, but also provides them with abundant
information and resources to enrich their spiritual world.
Therefore, if the use of the Internet can influence and pro-
mote the greater participation of older persons in social
activities, it will undoubtedly have a profound impact on
their subjective well-being.

2.2.2.Theory of Active Ageing

The theory of active ageing originated from the Declara-
tion on Health and Ageing issued by the World Health Or-
ganization (WHO) in 1996, and it was first put forward as a
core "working objective". Subsequently, the European
Union organised an international conference to explore in
depth the theoretical significance and practical feasibility of
active ageing, and in 2002, the WHO further published the
Policy Framework for Active Ageing, which marked the
widespread attention to the concept of active ageing on a
global scale. Based on the three pillars of health, participa-
tion and security, active ageing emphasises the active role
of older persons in the family and society, and aims to
promote their health and improve their quality of life. Ac-
cording to the World Health Organisation, active ageing is
constrained by multiple factors, including but not limited to
gender, culture, health and social services, individual dif-
ferences, physical and social environments. In China,
scholars generally agree that active ageing is a process in
which the elderly population combines their own needs and
actively participates in economic and social activities, thus
effectively improving the quality of life in their later years.
This concept not only helps to enhance the quality of life of
older persons, but also further strengthens their social se-
curity.

This paper intends to explore the actual situation and
information barriers faced by older people in Huailai Coun-
ty, Zhangjiakou City, in integrating into the digital era from
the perspective of active ageing, and to explore how to
bring together all parties to improve the construction of in-
formation accessibility, develop age-appropriate digital
products and services, and promote the digital integration
of older people.

2.2.3.Theories of Social Exclusion

Social exclusion theory stresses that structural factors
lead to the marginalisation of disadvantaged groups, while
the digital divide further exacerbates this process. Based
on social exclusion theory and the digital divide, this study



reveals the dual exclusion mechanism of "system-self"
faced by the rural elderly. According to the data, 86.4% of
rural elderly people have only primary school education or
below (Table 1), and their use of digital services shows a
significant disconnect: the mastery rate of online payment
is only 0.8%, which is 15 times lower than that of the group
of people with high school education or above (x?=35.67,
p<0.001). This institutional exclusion stems from structural
deficiencies in the design of digital services-existing prod-
uct interfaces generally require =5-step processes and rely
on abstract icon recognition capabilities, directly exceeding
the cognitive thresholds of older adults with low levels of
education. For example, mainstream e-banking systems
require the simultaneous completion of compound opera-
tions such as password entry, bank selection and amount
confirmation, creating a technical barrier to entry.

Under the psychological mechanism of technology fear,
34.53 per cent of the interviewees fell into a vicious circle
of self-exclusion (table 9). According to the theory of emo-
tional selection, older people have a natural tendency to
avoid technological scenarios that may trigger anxiety. Typ-
ical examples show that 67 per cent of the interviewees
voluntarily gave up basic digital services, such as e-pay-
ment, for fear of property loss due to operational errors
(e.g., the general anxiety that "if you enter the wrong
password, the money will be lost"). This interaction be-
tween institutional design and psychological mechanisms
ultimately creates a closed-loop exclusion system of "oper-
ational difficulties — use anxiety — active avoidance —
skill degradation".

Table 1 | Basic information of villagers surveyed
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The solution to this dilemma lies in the construction of a
"techno-social" integration programme within the frame-
work of active ageing. Although WHO emphasises "partici-
pation" as a core principle, this study found that only 8.8%
of villagers were aware of the digital village policy (Table
11), revealing a disconnect between the current policy dis-
semination channels and the daily lives of the elderly. It is
recommended that digital literacy training be embedded in
existing social scenes such as square dance gatherings
and village committee meetings, and that learning anxiety
be reduced through peer demonstration and instant tutor-
ing. At the same time, the development of an age-appro-
priate interface with "voice guidance + physical buttons" is
recommended to achieve breakthroughs in both technical
usability and emotional acceptance, and ultimately achieve
the dual goals of digital inclusion and social participation.

3. Objects Of Study And Research
Methodology

3.1. Subjects of Study

This study takes the aging population in rural areas of
Hebei Province as the research object, and villagers over
60 years of age in Fangkou Village, Ruiyunguan Township,
Huailai County, Hebei Province, were selected as the sur-
vey object. The specific situation is shown in Table 1.

As can be seen from Table 1, 58.40 per cent of the
sample were male and 41.60 per cent were female; the
ages were concentrated in the 65 - 70 (49.60 per cent) and
60 - 65 (32.80 per cent) age groups; the level of education

classifier for number of

Investigative projects personal profile participants per cent

o male 73 58.40 per cent

distinguishing between the sexes
women 52 41.60 per cent
60-65 years 41 32.80 per cent
65-70 years 62 49.60 per cent
(a person’s) age 70-75 years 17 13.60 per cent
75 years and over 5 4.00 per cent
Primary and below 108 86.40 per cent
junior high school 11 8.80 per cent

educational attainment
congrats! (on passing an exam) 5 4.00 per cent
University and above 1 0.80 per cent
1-2 persons 96 4.80 per cent
Number of persons permanently _

residing in the household 3-5 persons 23 18.40 per cent
5 or more 6 4.80 per cent
be 3 2.40 per cent

Whether or not you have served
as a village cadre clogged 122 97.6 per cent
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was mainly primary school and below (86.40 per cent);
76.80 per cent of the villagers had 1 - 2 permanent resi-
dents in their households; and only 2.40 per cent of the
villagers had served as village cadres. The sample meets
the requirements of the survey, is random and representa-
tive, and is helpful for in-depth study of the digital divide in
the elderly population. The surveyed villagers generally
have a low level of education, which correlates with the
use of smart devices and is one of the barriers to empow-
ering villages with digital technology. In addition, Fangkou
Village has obvious characteristics of aging and hollowing
out, most of the elderly live alone, and families have limited
help in the use of smart devices for the elderly. The vil-
lagers who have served as village cadres know relatively
more about digital products and policies, so we can con-
sider launching related knowledge popularisation activities
centred on village cadres to improve villagers' digital litera-

cy.
3.2. Research Methodology

3.2.1.Literature Research Method

Against the backdrop of the intersection of ageing and
rural digitalisation, it is crucial to explore the issue of digital
technology-enabled rural "last mile" in depth, and to fully
understand the current development, obstacles to upgrad-
ing, and feasible strategies to solve the problem. To this
end, this study systematically carried out literature re-
search. Relying on Wanfang, China Knowledge Network
and other databases, we conducted a cross-search using
compound keywords such as "aging countryside + digital
divide", focusing on core journals and policy documents in
the past five years. We searched the policy contents relat-
ed to the digital development of the countryside and the
protection of the digital rights and interests of the elderly,
and categorised and summarised the screened literature in
terms of theoretical foundations, practical cases, research
methods and other dimensions. The content analysis
method is used to analyse the conceptual connotation of
digital technology empowering the aging countryside, sort
out the existing dilemmas (e.g., infrastructure shortcom-
ings, technology adaptation problems, talent shortages,
etc.), and summarise the existing countermeasures (e.g.,
policy support, technological innovation, training and pro-
motion, etc.). The literature study not only provides a solid
theoretical support for the thesis topic, but also clarifies the
direction for constructing the research system and ensures
the cutting-edge and scientific nature of the research.

3.2.2.Questionnaire Method

This study takes villagers over 60 years old in Fangkou
Village, Ruiyunguan Township, Huailai County, Hebei Prov-
ince, as the object of investigation, and with the help of
questionnaires, initially understands the development sta-
tus of digital technology in the aging villages.

3.2.2.1 Basis for questionnaire design

In the process of questionnaire design, the United Na-
tions Digital Inclusion Indicator Framework and the local
characteristics of ageing were fully integrated to form a
scale with four dimensions (digital inclusion, digital re-
sources, digital participation and digital cognition) and 22

questions. In order to ensure that the language of the
questionnaire is easy to understand and easy for the elder-
ly to comprehend, the formulation of the questions was
revised several times, and some elderly people were invit-
ed to conduct a pre-test, and the formulation was adjusted
according to the feedback.

3.2.2.2 Sample selection criteria

The aging ratio of Fangkou village is higher than the
national average aging level, and the economic structure
and demographic structure of the village are representative
of similar villages. The reason for choosing villagers over
60 years old as the sample is that this group is the main
body of aging villages, and its ability to accept digital tech-
nology directly determines the effect of digital transforma-
tion in villages; its behavioural characteristics can accu-
rately reveal the key contradictions and implementation
paths of the aging villages in which digital technology is not
feasible; and as a pilot area for digital villages in the senior
population, its adaptive capacity can provide empirical evi-
dence for the development of policies in similar areas.

3.2.2.3 Questionnaire design and reliability tests

On the basis of literature research, the questionnaire
was designed to cover basic personal and family informa-
tion, digital access (access to network facilities), digital re-
sources (ownership of smart devices), digital literacy (digi-
tal cognition), and reasons for digital participation (non-par-
ticipation) bar. SPSS software was used for reliability
analysis, and Cronbach's alpha coefficient was used to
assess the reliability of the questionnaire. It is generally
considered that the reliability of a test or scale is good
when the Cronbach's alpha based on standardised items is
above 0.9. In this study, the coefficient was 0.92, P < 0.05,
indicating that the questionnaire is highly reliable and sta-
ble and can be used in subsequent studies.

3.2.2.4 Recovery of questionnaires

A total of 135 questionnaires were distributed in the offi-
cial survey, and the recovery process strictly followed the
principles of quality control. Invalid questionnaires were
deleted according to the following three principles: first,
questionnaires with missing items (missing answers to key
questions); second, questionnaires with a high degree of
consistency in the answers (such as the same answers to
a number of consecutive multiple-choice questions); and
third, questionnaires judged to have been answered with
obvious malice (answers with confusing logic that run
counter to common sense). Meanwhile, questionnaires
with an answer time of less than 50 seconds were exclud-
ed, considering that a short answer time may reflect a lack
of seriousness in answering. In the end, 125 valid ques-
tionnaires were recovered, with a validity rate of 92.6 per
cent.

3.2.3.In-Depth Interview Method

In order to enrich the research data and enhance the
accuracy and depth of the findings, the study used strati-
fied sampling to select 32 interviewees, including: elderly
villagers (20 selected stratified by age group), co-residing
children (8), and village cadres (4). A semi-structured inter-
view outline was designed, containing core questions such
as specific difficulties in the use of digital devices for the



elderly, willingness and barriers to digital learning, and the
actual effects of village digital services and directions for
improvement. During the interviews, the interviewees were
encouraged to express their views freely and ask in-depth
questions on the topics of interest. The interviews lasted
for 30-60 minutes, and the whole process was audio-
recorded and organised into textual materials in a timely
manner at the end of the interviews.

3.2.4.Data Analysis Methods

This study adopts a combination of qualitative and
quantitative data analysis methods to systematically reveal
the reality picture of digital technology empowerment in
aging villages by integrating two-dimensional data from
questionnaire surveys and in-depth interviews. Descriptive
statistics of the questionnaire data were conducted using
SPSS 26.0 to outline the basic characteristics of digital
access, resource acquisition and participation behaviour of
the elderly group; correlation analysis was used to explore
the association mechanism between digital literacy and
variables such as frequency of device use and service sat-
isfaction; and multiple regression models were used to
identify the key impediments to the enhancement of digital
literacy (e.g., resource input, degree of social support,
etc.). Through structural equation modelling and mediation
effect analysis, the complex relationship between factors in
the process of empowering villages with digital technology
is comprehensively and deeply revealed. These results
provide solid theoretical and data support for the develop-
ment of precise and effective strategies to enhance the
digital literacy of rural elderly and promote the effective
application of digital technology in the countryside.

4. Results And Analysis
4.1. Descriptive Statistical Analyses

4.1.1.Basic Information on the Digital Inclusion of
Older Persons

As shown in Table 2, 93.60 per cent of villagers usually
go online, indicating that digital village construction has
been integrated into the daily life of most villagers, but
there are still 6.40 per cent of villagers who do not have
access to the Internet, and subsequent digital village con-
struction needs to pay attention to this group.

As shown in Table 3, 58.40 per cent of villagers are
connected at home through Wifi, 37.60 per cent use mo-
bile/telecom and Unicom traffic, and 4.00 per cent are con-
nected through a network cable. This reflects that there are
various ways to promote digital construction in aging vil-
lages, but different networking methods have differences in
network stability, speed and cost, which may affect the digi-
tal learning and use experience of the elderly. For exam-
ple, mobile traffic may be limited by signal and cost,
netwire access is stable but limited in coverage, while Wifi
is more favoured by villagers as it is relatively balanced in
terms of convenience and stability. In the context of urban
and rural digitalisation policies, urban network in-
frastructure is relatively well developed, with extensive
coverage of high-speed broadband and 5G networks, while
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Table 2 | Internet access of the surveyed villagers

Access to the Internet Proportions

first (of multiple parts) 93.60 per cent

get out of (a predicament) 6.40 per cent

Table 3 | Connectivity in the homes of surveyed villagers

Networking method proportions

Mobile/Telecom,Unicom traffic 37.60 per cent

Wifi traffic 58.40 per cent

network cable 4.00 per cent

Table 4 | Time of the surveyed villagers' connection to the
Internet

connection time proportions
0 years 6.40 per cent
1-2 years 12.00 per cent
3-5 years 62.40 per cent

5 years and above 25.60 per cent

Table 5 | Level of digitisation of the countryside in the
surveyed areas

Degree of digitisation proportions

poorly 13.00 per cent
mediocre 14.40 per cent
usual 62.00 per cent

rather or relatively good 8.60 per cent

an excellent 2.00 per cent

rural areas still have gaps in network construction, which
also limits rural older persons' access to and use of digital
resources.

As shown in Table 4, the duration of villagers' connec-
tivity varies greatly, with 3 - 5 years accounting for the
largest proportion (62.40 per cent), and some villagers
have been connected for a long time, but 6.40 per cent of
villagers are still not connected at home. This means that
when promoting the construction of digital villages, it is
necessary to take into account the connectivity of different
villagers' households, strengthen network coverage for
unconnected households, and provide more digital skills
training and support for households that have been con-
nected for a shorter period of time.

As can be seen from Table 5, 62.00 per cent of villagers
believe that the degree of digitisation of village construction
in their area is average, 13.00 per cent believe it is very
poor, and only 2.00 per cent believe it is very good. This
indicates that the current level of digital construction in vil-



32 | Research Article

lages needs to be improved, and the lower level of digitisa-
tion may affect the acceptance and application of digital
technology among the elderly, thus exacerbating the digital
divide.

4.1.2.Basic Information on Digital Resources for Older
Persons

As shown in Table 6, 92.64% of the villagers use smart-
phones, indicating that smartphones have a high penetra-
tion rate in the aging villages, but 7.36% of the villagers still
use non-smartphones, which may have problems such as
limited use of functions.

As shown in Table 7, 95.42 per cent of villagers have
mobile phones at home, while the ownership rate of desk-
top and laptop computers is lower. This is because mobile
phones are compact, easy to carry and relatively simple to
operate, which is more in line with the usage habits of the
elderly. In terms of the difference between urban and rural
digital policies, urban households have a higher computer
penetration rate and are rich in online educational re-
sources, while rural areas have a low penetration rate of
computers and other digital devices due to economic con-
ditions and infrastructure constraints, and older people
have limited access to digital resources. Mobile phones
have become the main tool for older persons to access the
Internet, and their functional diversity meets their basic
communication, social and entertainment needs, such as
making phone calls, taking photos, sending messages, and
swiping short videos, but their limitations are also more
obvious when it comes to accessing professional knowl-
edge and complex digital services.

4.1.3.Basic Digital Participation of Older Persons

As can be seen from Table 8, nearly half of the elderly
will use smartphones and senior citizens' phones, and only
0.41 per cent will use computers. This is because smart
phones and old people's machines are relatively simple to
operate, the interface design is more in line with the cogni-
tive level of the elderly, and have basic functions such as
voice calls and SMS, which can meet the daily communi-
cation needs of the elderly. Computer operation, on the
other hand, is complicated and requires a certain level of
typing and mouse operation skills, which requires a higher
level of learning ability for the elderly. In the context of ur-
ban and rural digitisation policies, urban older people have
more access to computers and digital learning resources,

Table 6 | Whether the current mobile phone of the surveyed
villagers is a smartphone or not

Smartphone or not proportions

be 92.64 per cent

clogged 7.36 per cent

Table 7 | Which of the following electronic devices do the
surveved villagers own at home?

electronic equipment proportions
95.42 per cent

2.29 per cent

mobile phones
desktop computer

notebook computers 1.53 per cent

Table 8 | Smart devices that the surveyed villagers would use

smart device (smartphone, tablet,

etc) proportions

geriatric machine 51.44 per cent

smartphone 48.15 percent
laptops 0.41 per cent
neither 0.00 per cent

Table 9 | Which functions of mobile phones do the surveyed
villagers use?

mobile phone function proportions

make a telephone call 16.98 per cent

take a picture 16.30 per cent
post a message
Brush Video

Internet chat

15.76 per cent
13.99 per cent
15.63 per cent
online payment 1.90 per cent
watch a play 0.95 per cent
Watch out for the news 1.77 per cent
(sth. or sb) else 0.41 per cent

go to the web 2.31 per cent

Table 10 | Whether the surveyed villagers encountered the following incidents

event

proportions

Inconvenience in purchases due to not being able to use code payment, such as being refused cash

Unable to travel on buses or other transport because they do not know how to use the code-sweeping

function to buy tickets

Unable to use mobile phone e-banking and unable to go out during the epidemic, resulting in the inability
to complete bank transfers, etc.

Because they did not know how to use the Alipay payment function, they could not go out during the
epidemic and were unable to pay for water, electricity, gas and other fees.

No similar incidents have been reported.

6.19 per cent

22.48 per cent

34.53 per cent

25.08 per cent

12.38 per cent




while rural older people have lower computer-use skills
due to insufficient equipment and training.

As can be seen from Table 9, the use of mobile phones
by the elderly mostly focuses on basic functions such as
making phone calls, taking photos, sending messages,
swiping short videos, and chatting on the Internet, with a
lower proportion (only 1.90 per cent) of the use of online
payment and other functions. This is mainly due to the fact
that basic functions are simple to operate, which is in line
with the learning ability and daily life needs of the elderly;
whereas online payment involves fund security and is rela-
tively complicated to operate, requiring steps such as bind-
ing a bank card and entering a password, and the elderly
are worried that operational errors may lead to property
loss, so their willingness to use the service is relatively low.
In a comparison between urban and rural areas, urban
older people have a relatively high proportion of online
payment use due to the high degree of financial literacy
and the high degree of digitisation of their surroundings; in
rural areas, financial literacy is not sufficiently publicised,
and offline payment scenarios are still predominant, mak-
ing rural older people's participation in this area lag behind.

As can be seen from Table 10, among the problems
arising from the digital divide, not being able to use mobile
phone e-banking, Alipay bill payment function, and code-
sweeping ticket purchase function are more prominent.
This reflects that after the expansion of online payment
functions, the complexity of related operations has caused
much inconvenience to the elderly, affecting their daily life
and social participation. In terms of urban and rural digital
policies, urban digital service systems are relatively well-
developed, with a high degree of integration of online ser-
vice functions and more guidance and training on digital
services for the elderly; in rural areas, the promotion of
digital services fails to give full consideration to the accep-
tance ability of the elderly, leading to difficulties for the el-
derly in facing these digital services.

4.1.4.Basic Digital Cognition Among Older People

As can be seen from Tables 11 and 12, most villagers
have a very low level of understanding of digital villages
and their related policy documents. This indicates that the
digital village construction is deficient in publicity and pro-
motion and does not adequately cover the rural elderly
groups, making it difficult for them to understand and par-
ticipate in the construction of the digital village, further ag-
gravating the digital divide. A government-led, multi-party
social support system for the digital divide among the el-
derly should be constructed, and relevant policies should
be formulated to support public intelligent technological
innovation for ageing, so as to truly satisfy the needs of the
elderly, enhance their digital literacy, and gradually narrow
the digital divide between the elderly and younger groups.

As can be seen from Table 13, publicity by village
cadres in villages and households is the main channel for
villagers to learn about digital villages (83.55 per cent).
This shows that in rural areas, traditional publicity still plays
an important role, but the publicity effect of other channels
needs to be improved. From the perspective of urban and
rural digital policy publicity, urban publicity channels are
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Table 11 | Knowledge of the surveyed villagers about digital
villages

depth of knowledge proportions

Not at all. 78.0 per cent
unknown 10.4 per cent
general knowledge 8.8 per cent
relatively knowledgeable 1.6 per cent

understand completely 0.12 per cent

Table 12 | Whether the surveyed villagers have learnt about
the relevant policy documents

depth of knowledge proportions
Not at all. 83.02 per cent
unknown 7.2 per cent
general knowledge 8.8 per cent
relatively knowledgeable 0.8 per cent

understand completely 0.18 per cent

Table 13 | Channels through which surveyed villagers learnt
about digital villages

Understanding Channels proportions

Media channels such as television and

newspapers 27.36 per cent

Publicity through village displays, banners,

ote. 29.97 per cent

Rural cadres go to villages and households to

promote 83.55 per cent

Jitterbug, WeChat, Weibo and other apps 9.12 per cent

diversified and online publicity is strong; while rural areas
rely excessively on offline publicity, and online publicity
resources are not fully utilised, resulting in the elderly hav-
ing limited access to information about digital villages.

As shown in Table 14, villagers' knowledge of the con-
tent of digital village construction mainly focuses on net-
work infrastructure, information service facilities, digital
transformation of traditional infrastructure and agricultural
production and management services. This reflects that
villagers are more concerned about the digital village con-
struction content that is directly related to their own life and
production, but have insufficient knowledge of relatively
abstract and complex content such as the digitisation of
rural governmental governance and the digital village big
data platform. In the process of implementing urban and
rural digitalisation policies, cities are at the forefront of digi-
tisation of government affairs and big data applications,
while rural areas are lagging behind, and the acceptance
and understanding of these emerging digital contents by
rural elderly people require more guidance and training.

4.2. Multiple Regression Analysis

An ordered logistic regression model was built with total
digital literacy as the dependent variable and age, educa-
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Table 14 | What the surveyed villagers think digital village construction includes

Construction content

proportions

Network infrastructure (4G, 5G, broadband)
Information service facilities (towers)
Digital transformation of traditional infrastructure (in transport, logistics, etc.)
Rural livelihoods (education, health, culture, etc.)

Digitisation of rural governance (internet+ platforms for government, internet+ village and other

services)

Digital Rural Big Data Platform

Various aspects of agricultural production, management and services

unknown

29.07 per cent
29.07 per cent
28.14 per cent
12.33 per cent

0.70 per cent

0.47 per cent
58.40 per cent
0.00 per cent

Table 15 | Results of regression analysis of factors influencing digital literacy

variant Beta coefficient standard error Wald value Exp(B) 95% CI
(a person's) age -0.12 0.08 2.25 0.89 [0.77,1.03]
educational attainment 0.73** 0.15 24.07 2.08 [1.55,2.79]
solitude -1.22%** 0.28 18.91 0.29 [0.17,0.51]
Number of chronic diseases -0.34* 0.16 4.52 0.71 [0.52,0.97]
Level of social support 0.61* 0.18 11.43 1.84 [1.29,2.62]
(Note: *p<0.05) **p<0.01 ***p<0.001)

tion, living alone status, number of chronic diseases, and
level of social support as the independent variables, and
the results are shown in Table 15.

The results showed that educational attainment
(B=0.73, p<0.01) and social support level (=0.61, p<0.05)
were significant positive predictors, while living alone sta-
tus (B=-1.22, p<0.001) and number of chronic diseases
(B=-0.34, p<0.05) constituted the main inhibitory factors,
and the model had an explanatory power of Nagelkerke
R2=0.62.This suggests that educational attainment and
level of social support contribute positively to the digital
literacy enhancement of rural older adults, whereas living
alone status and number of chronic diseases inhibit the
development of their digital literacy. Elderly people with a
high level of education have a relatively strong knowledge
base and learning ability, which makes it easier for them to
understand and master digital technologies; a high level of
social support means that they can get more help in the
process of learning digital technologies, such as guidance
from family members and community training. Due to the
lack of family companionship and suppor, it is difficult for
the elderly living alone to get timely solutions to the difficul-
ties they encounter when learning digital technology; the
physical and cognitive abilities of the elderly suffering from
chronic illnesses may be affected, and their ability and mo-
tivation to learn digital technology may also be reduced.
Therefore, in the practice of enhancing the digital literacy
of rural elderly people, we should focus on the two groups
of elderly people living alone and those suffering from
chronic diseases, and help rural elderly people to enhance

their digital literacy and narrow the digital divide by increas-
ing the input of educational resources and strengthening
the social support system.

4.3. Structural Equation Modelling

Structural equation modelling can be used to explore
complex relationships between multiple variables, integrat-
ing multiple factors such as digital literacy, digital access,
and social support, and analysing the direct and indirect
paths of influence between them. In this study, digital liter-
acy is taken as the core outcome variable, and digital ac-
cess and social support are taken as exogenous variables
to construct structural equation modelling. AMOS software
is used for model estimation and fitting, and the data are
collated in the following table in order to present the rela-
tionship between the variables and the degree of influence
more clearly.

From the results of the model, digital access has a sig-
nificant direct positive effect on digital literacy (standard-
ised coefficient of 0.45, p < 0.01), indicating that good digi-
tal access conditions help to improve the digital literacy of
rural older people. Social support also has a significant
positive effect on digital literacy (standardised coefficient of
0.38, p < 0.01), implying that the higher the level of social
support, the more pronounced the enhancement of digital
literacy among the elderly. In addition, digital access also
indirectly affects digital literacy by influencing social sup-
port, with an indirect effect value of 0.16 (0.40 x 0.40, p <
0.05). The overall model had good fit indicators (x¥/df =
1.85, RMSEA = 0.06, GFIl = 0.92, AGFI = 0.89, NFI = 0.90),
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Table16 | Structural equation modelling path coefficients and effects analysis

. Standardisedco . . - aggregate
trails efficient significance P-value direct effect indirect effect effect
Digital Access — statistically
Digital Literacy 0.45 significant <0.01 0.45 0.16 0.61
Social support — statistically
0.38 o <0.01 0.38 - 0.38
digital literacy significant
Digital access — statistically
0.4 o <0.01 0.4 - 0.4
social support significant
Table 17 | Results of the analysis of intermediation effects
move independent implicit variable regression t-value P-value Fi.ﬁtr:fnq’:aad%:r;f
variable coefficient
effects
1 educ;ational Digital learning 055 6.23 <0.001 )
attainment channels
0.38 4.25
Educational (educational (educational <02001
. . (education level)
2 attainment, numeric level) level) <0.01 (digital 35.30 per cent
digital learning attainment 0.30 (digital 3.57 (digital I'earnin )
channels learning learning channelgs)
channels) channels)
Sobel
inspect - - 3.35 <0.01 -

suggesting that the model was able to explain the relation-
ship between the variables well.

4.4. Analysis of Intermediation Effects

In order to explore the mechanism of action between
the variables in depth, the mediating role of digital learning
channels between the two was examined with educational
attainment as the independent variable and digital literacy
as the dependent variable, and the data were collated in
the following table.

From the data in the above table, it can be seen that
education level significantly and positively predicts digital
learning channels. That is, the more educated rural older
adults are, the more likely they are to acquire digital
knowledge and skills through a variety of digital learning
channels, such as the use of online courses, digital learn-
ing software, etc.; both educational attainment and digital
learning channels significantly and positively predict digital
literacy. This suggests that both educational attainment
and digital learning channels have a positive effect on en-
hancing digital literacy among rural older adults; the medi-
ating effect was significant (Z = 3.35, p < 0.01), indicating
that digital learning channels partially mediate the relation-
ship between educational attainment and digital literacy.
The mediating effect was further calculated to be 35.3% of
the total effect. This means that about 35.3% of the effect
of educational attainment on digital literacy is achieved
through digital learning channels.

5. Conclusion

The Party and the State have always attached great
importance to the issue of rural farmers, and the construc-
tion of digital villages, as an important strategy for promot-
ing rural development, is being steadily promoted. Howev-
er, the phenomenon of "urban-rural digital literacy gap" is
prominent at present, and the enhancement of rural resi-
dents' digital literacy has become a key factor restricting
the construction of digital villages. Enhancing the digital
literacy of rural residents is not only an inevitable trend for
rural agricultural development in the era of the digital
economy, but also a realistic need to promote the quality of
rural residents' production and life and increase their in-
come.

A survey and study of villagers over 60 years of age in
Fangkou Village, Ruiyunguan Township, Huailai County,
Hebei Province, found that rural older people have many
problems with digital inclusion. Although most villagers
have access to the Internet, some villagers are still not
connected, and the differences in stability, speed, and cost
of different networking methods affect older people's digital
learning and use experience. In terms of digital resources,
although the penetration rate of smartphones is high, the
ownership rate of computers and other devices is low, and
access to expertise and complex digital services is limited.
Digital participation is low, with most older people using
only the basic functions of mobile phones, and online pay-
ment and other functions less frequently, making the in-
convenience of living due to the digital divide more prom-
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inent. At the same time, rural older people do not know
enough about digital villages and their related policies and
documents, and there is a need to improve the effective-
ness of the single channel of publicity and promotion. Fur-
ther data analyses show that education and social support
levels have a significant positive impact on the digital liter-
acy of the rural elderly, while living alone and the number
of chronic diseases inhibit the development of digital litera-
cy. Digital access has a direct positive effect on digital liter-
acy and also indirectly enhances digital literacy by affecting
social support, and digital learning channels partially medi-
ate the relationship between educational attainment and
digital literacy.

5.1. Age-Friendly Technical Design

In order to solve the problem of the inconvenient use of
digital access equipment for the elderly in rural areas, all
efforts should be made to promote age-friendly technology
design. In terms of hardware design, in strict accordance
with the Design Standards for Aging-Ready Mobile Termi-
nals, and starting from the physiological characteristics of
the elderly, the contrast ratio of the screen should be in-
creased to =4.5:1, and the size of fonts should be in-
creased to =18 pt, so as to ensure that the elderly can eas-
ily see the screen content. In terms of software design,
drawing on the successful experience of the "Village Digital
Assistant" APP in Wuzhen, Zhejiang Province, we have
developed applications with practical functions such as
voice navigation and remote handling (e.g., payment of
water and electricity bills), and simplified the operation
steps to less than three steps to reduce the difficulty of op-
eration and improve the acceptance and efficiency of the
elderly in the use of digital equipment and software. In ad-
dition, it will simplify the operation steps to less than three
steps, improve the acceptance and use efficiency of digital
devices and software for the elderly, and make digital
technology better serve the elderly.

5.2. Tiered Digital Literacy Training System

In view of the significant impact of educational level on
the digital literacy of rural older persons, it is necessary to
build a tiered digital literacy training system. For older per-
sons with an education level of less than primary school,
"digital skills microcourses" are broadcast regularly on a
daily basis, taking advantage of the wide coverage of vil-
lage radio stations. The content of the lessons is centred
on the digital skills needed in daily life, such as code-
sweeping payment and the use of simple social software,
helping them to gradually improve their digital literacy in an
easy-to-understand way. For older people with junior high
school education or above, special workshops are set up in
townships with professional staff to provide guidance. The
training focuses on e-government-related skills, such as
online declaration for health insurance and online govern-
ment affairs, to enhance their ability to participate in digital
social affairs and better adapt to digital life.

5.3. Strengthening Social Support Networks
Considering the positive contribution of the level of so-

cial support to the digital literacy of rural older persons, an

all-round social support network needs to be constructed.

At the family level, children are encouraged to take the ini-
tiative to care about the digital learning needs of the elder-
ly, and to give them patient guidance and companionship
in their daily lives, so as to help them overcome their fear
of digital technology. At the community level, volunteers
should be actively organised to carry out regular digital
technology training activities and provide one-to-one sup-
port services to solve problems encountered by the elderly
in the process of using digital equipment. The government
and social organisations should increase investment in
rural digital education, improve the construction of digital
education infrastructure, create more places suitable for
the elderly to learn digital technology, provide rich learning
resources, and create a good external environment for the
enhancement of the elderly's digital literacy.

5.4. Improvement of Digital Village Promotion

In view of the lack of understanding of the digital village
policy among the elderly in rural areas, it is necessary to
optimise publicity and promotion strategies. On the one
hand, fully explore and make use of the advantages of the
existing publicity channels in rural areas, for example,
when rural cadres go into villages and visit households to
publicise, they adopt graphic and interesting ways to ex-
plain the digital village policy and its practical benefits, so
as to ensure that the elderly can understand and accept it.
On the other hand, actively expand online publicity chan-
nels, with the help of short-video platforms, WeChat public
number and other new media communication power, the
production of publicity content in line with the cognitive
characteristics of the elderly, such as simple and easy-to-
understand animation, oral explanation video, etc., to im-
prove the knowledge of the digital countryside policy in the
rural elderly groups, to stimulate their participation in the
construction of the digital countryside of the initiative and
initiative, and to promote the process of the construction of
the digital countryside together.
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ABSTRACT

The ltalian opera Madama Butterfly, which was created in the early 20th
century, is one of the representative works of Western art that integrates
Eastern elements. This paper examines the evolution of Madama Butterfly
in its global dissemination and explores how power dynamics within a colo-
nial context have shaped Western perceptions of Japan and its cultural hi-
erarchy. It focuses on the shaping, dissemination and reproduction of the
image of Asian women in Western art works, revealing how they have been
symbolized and commodified, gradually solidifying into stereotypes of sub-
mission, sacrifice, and tragedy to align with Western aesthetic and cultural
expectations. At the same time, it explores how Madama Butterfly has been
reinterpreted in different historical stages, especially in the context of the
awakening of Asian cultural subject consciousness, how Japan and other
Asian countries reflect on and challenge the image of the East created by
the West through reinterpretation and adaptation. The study reveals that the
dissemination of Madama Butterfly not only reflects Western cultural hege-
mony in shaping Asian identities but also underscores the dynamic nature
of cultural exchange. In the process of globalization, Asian nations are in-
creasingly transitioning from passive recipients to active cultural agents, dri-
ving the reconstruction and critique of Orientalist narratives.

1. Introduction

Composed by ltalian opera master Giacomo Puccini,
Madama Butterfly is considered one of the most outstand-
ing works in opera history. This Western artistic creation
from the early 20th century serves as a classic text of “Ori-
ental" narrative. The work not only carries Western imagi-
nation of Eastern culture but also influences subsequent
reconstructions and productions of Eastern culture across
different media. As a work rooted in Western cultural sys-
tems yet set against a Japanese backdrop, Madama But-
terfly profoundly embodies the power dynamics in cultural
transmission. Depicting Japan during its colonial period,

the author constructs and symbolizes Asian imagery
through Orientalist narrative logic, deeply influencing the
representation of Eastern women in 20th-century films and
other artistic works about the East.

This paper conducts research on texts related to
Madama Butterfly, analyzing them through theoretical
frameworks including Orientalism, cultural semiotics, and
surrounding communication theory to explore the unequal
cultural relationship between the Western center and East-
ern periphery. The research focuses on analyzing how
Madama Butterfly constructs stereotypes about “Asia” with-
in the context of “Orientalism,” and reveals its image-shap-
ing process during global dissemination. This process not
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only embodies the cross-cultural flow of artistic works but
also reflects the continuation and reinforcement of cultural
hegemony under the Oriental discourse system. Additional-
ly, this paper explores the intertextuality between artistic
works, political rituals, and cultural communication, thereby
transcending pure artistic evaluation to deeply reveal the
cultural and political implications behind the work. Ultimate-
ly, in the context of contemporary globalization, we hope to
reexamine and deconstruct Asian image representations
rooted in colonial history, thereby promoting critical reflec-
tion on cultural representation and power structures.

2. The Birth of Madame Butterfly: an
“Oriental” Story Centered on the “West”

2.1. The Representation and Narrative in Different
Texts

The main storyline of the opera Madama Butterfly first
originated from the French writer Pierre Loti’'s novel
Madame Chrysantheme (1887), which was written in the
form of a long diary. In this work, Loti narrates, in an auto-
biographical style, the story of a naval officer’s brief mar-
riage to a Japanese woman during his stay in Japan. The
novel is set in Nagasaki, a city heavily influenced by West-
ern culture. Even during Japan's period of national isola-
tion (sakoku, 1633—-1852), Nagasaki remained an essential
port for Japan’s interactions with the Western world.
Through the perspective of the French officer, the novel
provides extensive descriptions of the economic, cultural,
and political impacts that the opening of Japan had on Na-
gasaki, illustrating the city's transformation under Western
influence.

In the hands of American writer John Luther Long,
Madama Butterfly, written in 1898, retained the story’s orig-
inal setting from Pierre Loti’'s work but shifted its focus
more toward the protagonists' interracial marriage and cul-
tural conflicts. Long’s novel even introduced a scene in
which the female protagonist, Cho-Cho-San, attempts sui-
cide after being abandoned by a Western man, adding a
deeper sense of tragedy to the narrative. This portrayal
also laid the foundation for the stereotypical image of Asian
women in the Western imagination.

John’s novel later became the inspiration for American
playwright David Belasco’s stage adaptation. In 1900, Be-
lasco adapted Long’s story into a play, further intensifying
the tragic elements by depicting the heroine’s ultimate sui-
cide for love. From this point on, the Western portrayal of
Asian women as “gentle, submissive, and self-sacrificing”
was fully established, profoundly influencing subsequent
artistic works of a similar nature.

After watching Belasco’s play in 1904, Giacomo Puccini
was deeply moved and, following the operatic trends of the
time, adapted the drama into an opera. By combining mu-
sic and theatrical performance, Puccini heightened the
emotional intensity and tragic elements of the story, culmi-
nating in Cio-Cio-San’s death in the final act. Although the
opera incorporated Japanese elements such as music,
stage design, and rituals, Puccini himself had never visited
Japan. As a result, his depiction of Japan was based on a

Western imagination of the East. Despite these “misinter-
pretations,” Madama Butterfly continued to be performed
worldwide, even in East Asian countries such as Japan
and China, reinforcing its status as a classic.

Although the opera Madama Butterfly emerged as a
derivative “cultural byproduct” of a French novel, an Ameri-
can novel, and a stage play, its creation and global dissem-
ination reflect a distinctly cross-cultural trajectory. However,
its core narrative and artistic representation remained cen-
tered on Western cultural perspectives. At every stage of
its textual transformation, Western portrayals of Oriental
women as submissive and easily conquered, as well as the
notion of the East as a colonial subject of the West, were
preserved and reinforced. While the story is set in Nagasa-
ki, its interpretation and depiction of “Japan” were not nar-
rated by the Japanese themselves but rather constructed
through the cultural and artistic lens of France, the United
States, and ltaly—countries that shaped and reinterpreted
Japan within a Western framework. The opera’s evolution
exemplifies a process of cultural reconstruction dominated
by the West, in which the authentic cultural identity of
Japan, as the peripheral subject, was continually filtered
and reshaped through layers of Western reinterpretation.

2.2. Geopolitical and Cultural Context of the
Colonial Era

As a work born in the early 20th century, the setting of
Madame Butterfly is deeply connected with the background
of the time. During this period, Japan ended its "closed-
door" policy that lasted for more than two centuries. Due to
the "black ship" incident of the United States, Japan grad-
ually opened its doors and quickly integrated from a feudal
society into the Western modern world (Perry, 1968).
Faced with the Japanese culture that was completely dif-
ferent from Western modern society, Westerners did not try
to understand and tolerate these "novel" cultures. Instead,
they were influenced by the "samurai spirit" and "hara-kiri"
that were completely alien to the West. The Japanese cul-
ture labeled this country as “singular” or “extraordinary” to
“emphasize the difficulty in understanding Japan and the
Japanese.” (Yokoyama Toshio, 1987). Japanese culture is
indeed completely different from Western culture. It was
not established through the Western colonial system dur-
ing its development, and it is not a "peripheral" product of
Western colonial cultural expansion. Therefore, it is very
difficult for the Western world to discuss Asian culture with-
in the Western framework. In order to gain the right to ex-
plain and define the East, the West always incorporates
the East into its own discourse system for interpretation.

As a work that emerged in the early 20th century,
Madama Butterfly is deeply connected to the geopolitical
and cultural context of its time. During this period, Japan
had ended its more than two-century-long policy of national
isolation (sakoku). Following the arrival of Commodore
Perry’s “Black Ships,” (Maldonado, 2014) Japan gradually
opened its doors and rapidly transitioned from a feudal so-
ciety to integration into the Western modernized world.

Confronted with Japanese culture, which was vastly
different from that of the modern West, Westerners did not
attempt to understand or embrace these “novel” cultural



elements. Instead, influenced by concepts such as “samu-
rai spirit” and “seppuku” (ritual suicide), which appeared
entirely alien to Western perspectives, they labeled Japan
as “singular” or “extraordinary” to “emphasize the difficulty
of comprehending Japan and its people” (Yokoyama
Toshio, 1987: 5).

Indeed, Japanese culture was fundamentally different
from Western culture, as its development had not been
shaped by the colonial structures of the West and did not
emerge as a “peripheral” product of Western colonial ex-
pansion. As a result, integrating Asian cultures into a
Western interpretive framework posed a significant chal-
lenge for the Western world. In its pursuit of the power to
define and explain the East, the West consistently incorpo-
rated the Orient into its own discursive system, interpreting
it through a lens shaped by Western ideology and cultural
dominance.

However, by positioning Eastern culture as the Other,
Europe gained control and discursive authority over it. “the
Orient is one of its deepest and most recurring images of
the Other.” (Said, 2008:20) Europe, leveraging its geo-
graphical proximity to Eastern countries, engaged in plun-
dering and colonization. Although the concept of the “East”
encompasses a broad geographical scope, extending be-
yond East Asian nations such as Japan and China, it also
includes parts of the eastern Mediterranean, such as Tur-
key, Palestine, Egypt, and the Maghreb—predominantly
Muslim countries (Tromans, 2008:158). From a geographi-
cal standpoint, Japan is much farther from Europe, making
it difficult to be incorporated into Europe’s “periphery” in a
spatial sense. As a result, in order to establish colonial
rule, European countries had to invest greater costs and
effort to assert their dominance over Japan and other dis-
tant Eastern territories.

When Madame Chrysantheme (1887) was published,
Japan had already entered the Meiji Restoration (1868—
1912) and was actively pursuing industrialization and mod-
ernization, striving to integrate into the Western-dominated
international order. By the time Madama Butterfly was cre-
ated, Japan had not only achieved significant economic
growth but had also begun its own colonial expansion in
Asia. Despite this historical context, the storyline of
Madama Butterfly remained consistent with Western cul-
tural narratives, portraying Japan as static, traditional, and
backward within the framework of Western colonial expan-
sion. Through a Western-centric perspective, the opera
selectively ignored Japan’s actual social and cultural de-
velopment.

In shaping the plot of Madama Butterfly, the opera high-
lights the special privileges Westerners enjoyed in Japan.
In the story, the American officer Pinkerton purchases a
house for his convenience and boasts to his colleague that
Americans are entitled to 999-year residency rights in
Japan. Likewise, he mentions that if he marries under Ja-
panese customs, the marriage could also be contracted for
999 years, but its validity is entirely at his discretion—he
may dissolve it whenever he chooses. As an American,
Pinkerton does not need to assimilate into Japanese cul-
ture or understand Japanese customs. By reinforcing
Western superiority, the narrative positions Japan as the
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“Other,” granting the West the authority to define and inter-
pret its culture.

The creation and dissemination of Madama Butterfly
coincided with a historical moment when Japan was be-
ginning to challenge Western hegemony. This temporal
coincidence gave the opera’s depiction of Japan a deeper
political significance. By reimagining Japan as a traditional,
weak, and easily dominated nation, the Western narrative
effectively countered anxieties surrounding Japan’s rise. In
doing so, it reaffirmed the West’s perceived cultural and
moral superiority over the East.

3. The Construction of Power and Discourse
in Madama Butterfly

3.1. Symbolism of Core and Periphery in
Character Representation

The narrative of Madama Butterfly is entirely dominated
by Western characters. The story is centered around an
American naval officer as the protagonist, while the female
lead is a Japanese geisha. This character and gender
arrangement symbolically reflects the power dynamics be-
tween the core and the periphery.

As an American officer, Pinkerton enjoys supreme privi-
lege in both material wealth and social status. His sense of
superiority is evident in his interactions with the Japanese,
as he displays open arrogance and disdain toward them.
Despite residing in Japan, Pinkerton never shows any in-
tention of integrating into local culture; instead, he views
this foreign world with a detached and condescending
gaze. This attitude is particularly evident in the wedding
scene—what is considered a sacred ceremony by the Ja-
panese is, to him, nothing more than a ridiculous farce. He
exhibits clear contempt and rejection toward traditional Ja-
panese marriage customs, perceiving them as bizarre, ab-
surd, and even repulsive. During the wedding, he openly
expresses his desire to return to America and marry a
“real” American wife, reinforcing his perception of cultural
superiority.

In stark contrast to Pinkerton’s arrogance, the Japanese
characters in the story display almost blind admiration and
reverence toward him. To them, this Western officer ap-
pears almost like a “king,” embodying supreme dignity and
charm. Some of Cio-Cio-San’s female relatives even se-
cretly hope that he will soon abandon her so that they
might have the chance to marry this “noble” Western man.
This self-deprecating attitude in their language further rein-
forces the unequal power dynamics between the East and
the West, depicting a clear hierarchy in which the Ja-
panese characters willingly place themselves in a subordi-
nate position.

This starkly contrasted power structure reveals the un-
derlying cultural relations embedded in Western narratives.
Pinkerton, as the representative of the West, remains firm-
ly positioned at the center of power, even in a foreign land,
while the Eastern characters on the periphery are depicted
as reverent and submissive toward Western authority. This
characterization not only reflects the cultural biases of the
creators but also serves as a metaphor for the real-world
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dynamics of the colonial era—where Western influence
continued to dominate even in the heart of Japan. This
dominance granted the West the unchecked freedom to
interpret, define, and even reshape Japanese culture to
align with Western expectations and imagination.

3.2. The Representation of Asian Women in
Colonial Aesthetics

The portrayal of female characters in this work most
clearly reflects the way Western colonial aesthetics, repre-
sented by Europe, construct an imagined vision of Eastern
women. When discussing the East within the framework of
Western discourse, Said consistently depicts the Orient as
“irrational, depraved, naive, and abnormal,” whereas The
West represented by Europe “is rational, chaste, mature,
and normal.” (Said, 2008: 25).

One of the most controversial aspects of the operatic
adaptation of Madama Butterfly is the protagonist’s “Amer-
ican Dream.” After her marriage, Cio-Cio-San seeks to gain
acceptance by abandoning her own culture and beliefs to
conform to the expectations of her Western husband. She
diligently learns Western customs, dresses in Western
clothing at home, worships Western deities, and even in-
sists that her servant call her “Miss Pinkerton”—all in an
effort to sever her ties with Japanese society.

Cio-Cio-San remains unwavering in her faith that she
will reunite with her husband, fantasizing that one day,
Pinkerton will return and take her to America to live as a
true American wife. Through her character, it becomes evi-
dent how the West seeks to construct an idealized image
of the Oriental woman—one defined by ultimate self-sacri-
fice, unquestioning loyalty, delicate exotic charm, and ab-
solute obedience to Western men. These characteristics
embody the Western gaze’s romanticized vision of Eastern
women. In a broader sense, Cio-Cio-San herself can be
seen as a symbolic representation of the West’s imagina-
tion of the East.

When explaining the relationship between “Orientalism
and “gender,” Chizuko Ueno points out that “the Orientalist
schema is identical to that of gender in the structuralist
paradigm of binary oppositions” (Chizuko Ueno, 1996:
167). She simultaneously quotes Lévi-Strauss’s statement
expressing binary opposition relationships “West, East,
men, women; culture, nature.” (Chizuko Ueno, 1996: 167).
A binary opposition structure also exists in Orientalist dis-
course: the West corresponds to men and culture; the East
corresponds to women and nature. This structural corre-
spondence explains why the West, when creating artistic
works about the East, especially on Asian themes, tends to
place “women” at the center of the narrative. The East in
Western cultural imagination lacks “masculine qualities”—
such as strength, decisiveness, and the desire to con-
quer—and this stereotype reflects the West's underlying
mentality to weaken Eastern images. By feminizing the
East, Western culture constructs an implicit power relation-
ship that positions the East in a perpetually passive and
conquered position within this binary opposition.

The French sociologist Michel Foucault viewed dis-
course as a form of power, stating that “discourse is not
simply that which translates struggles or systems of domi-

nation, but is the thing for which and by which there is
struggle, discourse is the power which is to be seized.”
(Foucault, 1970: 52-53). The character design in Madama
Butterfly exemplifies the discursive dominance of the West
over the East under cultural hegemony.

Through artistic works, the West defines and recon-
structs the “Orient,” reinforcing a power dynamic in which
the West—much like Pinkerton—is depicted as strong,
wealthy, and possessing absolute authority, while the East
is portrayed as respectful, submissive, and filled with admi-
ration and fantasies about the West. This artistic represen-
tation reinforces the West’s control over the East, convey-
ing a form of discursive surveillance that mirrors the hege-
monic gaze Western nations impose upon their colonized
Eastern counterparts.

3.3. The Dissemination and Reproduction of the
“Asian Female” Representation

The representation of Madama Butterfly conforms to
the stereotype of “Asian women” in Western art, such as
“docile, passive, loyal, and sacrificial.” This image has
been continuously replicated and reinforced through sub-
sequent film and artistic works. Nearly all love stories set in
China and Japan during the 20th century constructed this
impression. For example, Sayonara (Joshua Logan, 1957),
The World of Suzie Wong (1960), Flower Drum Song
(1961), and the musical of 1989 Miss Saigon all reinforced
the Asian female image in Western public consciousness
by repeating character designs and story patterns similar
to those in Madama Butterfly.

In Sayonara, the romance between a U.S. Air Force
pilot and a Japanese dancer continues the narrative struc-
ture of an Eastern woman falling in love with a Western
man, much like Madama Butterfly, though with a different
ending. In The World of Suzie Wong, the contrast between
the Hong Kong prostitute Suzie Wong and the British
painter further amplifies the commodification and sexual-
ization of Asian women. Although Flower Drum Song ap-
pears to depict the Chinese-American community, it con-
tinues the implicit narrative that Eastern women must un-
dergo Westernization to achieve happiness. Meanwhile,
Miss Saigon reinforces the core Orientalist themes of
Madama Butterfly, setting its story against the backdrop of
the Vietnam War. (Edward, 1991) The protagonist, a Viet-
namese prostitute, falls in love with an American soldier,
only to be abandoned, forced into separation, and ultimate-
ly driven to suicide. Despite the inclusion of a romantic
element, the underlying narrative logic remains un-
changed—the departure of the Western man, the waiting,
and ultimate sacrifice of the Eastern woman.

These works share a common approach in defining
their female protagonists, consistently portraying Asian
women in marginalized roles—whether as a Japanese
dancer, a Hong Kong prostitute, a Chinese-American im-
migrant, or a Vietnamese sex worker during the Vietnam
War. These character choices serve a dual purpose: on
one hand, they emphasize the accessibility of Eastern
women; on the other, they reinforce their position as cul-
tural “Others.” The depiction of geishas and prostitutes
caters to Western sexual fantasies about Asian women,



while simultaneously justifying these fantasies under the
pretext of cultural differences. Meanwhile, the characteriza-
tion of immigrant or displaced women strengthens the no-
tion of the East’s dependence on the West, implying that
Eastern women can only attain a better life through the
assistance of Western (male) figures.

The persistence and reproduction of these portrayals
also reflect the political attitudes of the West toward Asian
countries during the Cold War era. Within the context of
U.S. military alliances with Japan, South Korea, and other
Asian nations, the unequal romantic relationships between
Western men and Asian women serve as an implicit
metaphor for the discursive and power dynamics between
the West and East Asia. (Green, 1999)

In this framework, the West provides protection and
guidance to countries like Japan and South Korea, while
the East reciprocates with loyalty and obedience. As a re-
sult, even though some narratives deviate from the tragic
ending of Madama Butterfly, they do not fundamentally
challenge the existing power structure. Even in seemingly
progressive storylines, the value of female characters re-
mains defined through their relationships with Western
men. Their dependence on and “love” for Western men
ultimately signifies acceptance and internalization of West-
ern values.

Thus, “Asian women” as a symbolic construct have
never truly emerged as independent from the Western “pe-
riphery.” Instead, they continue to exist in relation to and in
dependence upon Western narratives and authority.

3.4. The Stability of the Western Artistic as
“Center”

Juri Lotman introduced the concept of the “semios-
phere,” arguing that, much like the biosphere, signs exist
within a specific domain known as the semiotic space. He
stated: “The semiosphere is the totality of all cultures and
constitutes the environment in which culture emerges and
exists.” (Lotman, 1998: 20). This space consists of both a
“center” and a “periphery”, with cultural symbols not being
static but continuously circulating and transforming be-
tween these two areas. Signs flow from the periphery to-
ward the center, providing continuous dynamism to the
semiotic space. Throughout this semiotic exchange, the
core elements of the work maintain a certain stability, while
the periphery injects new vitality and evolving meanings,
ensuring its relevance across time and space. (Kang
Cheng, 2006)

As scholar Lu Di noted, “Any information spreads spa-
tially from the center or periphery to the periphery or center
in sequence, gradually increasing or decreasing; any
change progresses from simple to complex and takes a
long or short time.” (Lu Di, 2021: 29).

As a work embedded with Orientalist stereotypes,
Madama Butterfly establishes itself at the center of the
semiotic space through Western operatic traditions and
Orientalist narratives. Meanwhile, various artistic deriva-
tives and adaptations surrounding the figure of Madama
Butterfly form the periphery of this space. These peripheral
elements continuously feed new creative interpretations
and insights back into the center, shaping a cyclical
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process of transmission, where meaning flows from pe-
riphery to center and then back again. This dynamic
process has allowed Madama Butterfly to be continuously
performed, disseminated, and consumed across different
cultural contexts, solidifying its status as a timeless artistic
classic.

4. Modern Interpretations of Madama
Butterfly

4.1. The Transformation of Japan’s Political and
Cultural Status

Although the Meiji Restoration brought significant
changes to Japanese society, marking its transition from
feudalism to modernization, this transformation occurred
alongside the expansion of Western imperialism. As an
Asian nation, Japan occupied an ambiguous geopolitical
position—it was the first country in Asia to achieve indus-
trialization while simultaneously experiencing cultural infil-
tration from the West. As a peripheral entity within the
Western world, Japan was not only at a disadvantage
geopolitically but also found itself in a passive role within
the structures of cultural representation. Japan lacked the
authority to define its own image and was instead imagined
and interpreted through Western artistic perspectives.

However, after the World War I, particularly from the
1960s to the 1980s, Japan underwent a period of econom-
ic recovery and cultural revival, significantly altering its po-
sition within the global peripheral communication system.
The country’s remarkable transformation—from a defeated
nation to the world’s second-largest economy—provided
Japan with both the capital and agency to redefine its cul-
tural identity. During this period, Japan transitioned from a
passive receiver of Western culture to a cultural exporter.
Traditional Japanese arts such as architecture, fine arts,
and classical music, as well as modern cultural forms like
anime and pop music, gradually gained acceptance in the
West and were even imitated. The Japanese modern cul-
ture that had emerged as a peripheral product of Western
influence in the 20th century was now being redefined.

Peter Burke describes cultural change as follows: the
history of culture, in general, can be seen as a struggle
between two forces. Sometimes one trend dominates; at
other times, another prevails. In the long run, a balance is
maintained between the two. (Burke, 2009). In this histori-
cal shift, the relationship between Japan and Western cul-
ture evolved from inequality to parity. The passive, submis-
sive, and self-sacrificing image of Japan, as represented in
Madama Butterfly, starkly contrasts with its modern in-
ternational status. In the global cultural market, Japan has
transitioned from being a mere subject of exotic consump-
tion to a semi-peripheral cultural powerhouse capable of
exporting its own cultural symbols, thereby engaging in a
more complex interaction with the Western cultural center.

By integrating itself into the Western cultural framework,
Japan has effectively shed its peripheral identity. This
transformation disrupts the traditional center-periphery bi-
nary structure, creating a more complex, multi-centered
cultural network. In this process, Japan has successfully
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shifted from being the “Other” to an active participant with
cultural agency and discursive power.

4.2. Madama Butterfly in the East: Reception and
Criticism

As a globally renowned and phenomenon-level opera,
Madama Butterfly has frequently encountered resistance
upon entering Eastern markets. Eastern scholars and au-
diences often approach the opera with a critical perspec-
tive, analyzing it beyond mere artistic appreciation. Many
Eastern viewers argue that the story clearly reflects stereo-
types and cultural biases against the East.

Katahira Miyuki, a professor at Momoyama Gakuin Uni-
versity in Japan, conducted a survey on the opera’s recep-
tion among Japanese audiences. The majority of respon-
dents expressed confusion over Cio-Cio-San’s blind devo-
tion to a Western man and her self-destructive love. Many
pointed out the opera’s numerous stereotypes and mis-
conceptions about Japan, which, in their view, cannot be
easily altered in current Italian productions of Madama But-
terfly.

For Eastern audiences, particularly Japanese viewers,
the opera presents a unique dilemma of “reverse adapta-
tion”: they must either accept the distorted self-image pre-
sented in the story—essentially acknowledging the West-
ern-constructed version of “Japan”—or completely reject a
work that has already established itself as an authoritative
piece in global art history.

Japanese artists have also made efforts to modernize
and reinterpret Madama Butterfly. Japanese opera singer
Takao Okamura revealed in the documentary “Puccini ni
Idomu: Okamura Takao no Opera Jinsei” (Challenging
Puccini: The Opera Life of Takao Okamura) that he once
performed as Cio-Cio-San’s uncle at a German opera
house. In that production, the character wore a traditional
Japanese wig, a Western-style dress, and held a torii gate
in his hands. When Okamura requested to wear an au-
thentically Japanese costume instead, he was told that
only he and a few Japanese audience members knew
what was right or wrong. Determined to present a more
authentic portrayal of Japanese culture, Okamura decided
to correct the cultural inaccuracies in Madama Butterfly by
modifying the Italian version of the opera. He not only re-
vised certain misconceptions about Japanese culture in the
libretto but also introduced costume and stage design
changes to better reflect an authentic Japanese aesthetic.
However, these efforts did not lead to a fundamental trans-
formation of the opera. To this day, the Italian version of
Madama Butterfly, laden with Japanese stereotypes, con-
tinues to be performed in major theaters across Japan.

Some Western scholars have also explored the cultural
complexities and reception issues surrounding this work.
Groos directly addresses the colonial mindset embedded
in the opera, arguing that Cio-Cio-San is “sacrificed” be-
cause she embodies three layers of marginalization: being
a woman, an Easterner, and a Japanese person. This mul-
ti-layered marginalization not only reflects the power in-
equalities of Western imperialism but also reinforces
stereotypical depictions of Eastern women. As Groos
notes, “the Japanese response would inevitably resist and

in some instances actively subvert it.” (Groos, 1989: 177).
Similarly, Slonimsky questions the incompatibility between
Western musical aesthetics and Japanese audience per-
ception, stating, “I can say nothing for the music of
Madama Butterfly. Western music is too complicated for a
Japanese person. Even Caruso’s celebrated singing does
not appeal very much more than the barking of dogs in
faraway woods.” (Slonimsky, 1969: 5).

Opera, as an artistic medium, is not culturally neutral;
rather, it is a product of the long-term development of
Western civilization. lts musical structure follows Western
tonal and harmonic systems, its vocal techniques are root-
ed in European bel canto traditions, and its dramatic con-
struction relies on Western narrative logic and modes of
emotional expression. These deeply ingrained elements
inherently carry Western cultural values and aesthetic
preferences, forming an implicit cultural framework.

As a result, when Japanese artists attempt to revise the
cultural representations in Madama Butterfly while preserv-
ing the operatic form, they face an inherent contradiction.
Even if costumes, stage designs, or specific cultural details
are altered, the opera’s fundamental Western artistic
framework remains intact. This makes it nearly impossible
to achieve a truly transformative cultural adaptation.

For Asian audiences today, viewing these works—once
considered “peripheral” by the Western cultural center—
can be equally unsettling. This discomfort stems not only
from the superficial distortions of culture but also from the
deep-seated power imbalance embedded in the cultural
representation.

When Asian audiences engage with these works, they
do not merely see a misrepresented version of themselves;
they also witness how the Orient has been shaped through
the Western gaze to serve as a symbol fulfilling Western
fantasies. This construct makes it difficult for Asian audi-
ences to find authentic cultural recognition within these
narratives. Instead, it heightens their awareness of West-
ern cultural hegemony, reinforcing critical perspectives on
how power dynamics influence representation and prompt-
ing deeper reflection on how to redefine and assert their
own cultural identity.

5. Conclusion

As an artistic medium, opera serves as a unique repre-
sentation of social and cultural transformations. This study
has traced the evolution of Madama Butterfly in its global
dissemination, revealing how Western art has constructed
an imagined vision of Japan and Asia through the symbol-
ization of Eastern female figures. The opera’s creators and
its Western adaptors, using the operatic medium, have
shaped an "Oriental" space that aligns with Western aes-
thetic and cultural expectations. This artistic representation
is not a neutral cultural expression but rather a cultural
construct embedded with power dynamics. The emergence
of Madama Butterfly exemplifies the profound influence of
Orientalism in artistic works.

As a cultural symbol, Madama Butterfly has undergone
a complex process of movement from the center to the
periphery, and back to the center throughout its global dis-



semination. Western opera traditions and Orientalist narra-
tives have established the opera as a semiotic center, yet
when introduced into Asian cultural contexts, reinterpreta-
tions and critiques from the periphery have reinvigorated
the core with new meanings. This cyclical cultural flow not
only reflects the role of Western cultural hegemony in
shaping Asian identities but also illustrates the fluidity and
complexity of cultural exchange.

With the increasing cultural awareness of Asian nations,
interpretations of Madama Butterfly are no longer confined
to a Western-centric perspective. Asian artists have active-
ly reinterpreted and reconstructed the figure of Cio-Cio-
San, deconstructing and challenging the long-standing
stereotypes of Eastern women. These efforts have also
prompted the West to critically reassess its own Orientalist
narratives, contributing to a broader dialogue on cultural
representation and power dynamics.

In conclusion, Madama Butterfly, as a symbolic vehicle
for the dissemination of Orientalism, reflects not only the
historical trajectory of East and West cultural encounters
but also the emerging trends of cultural exchange in the
context of globalization. Throughout this process, Asian
nations have gradually shifted from passive recipients to
active cultural creators, driving the reconstruction and cri-
tique of Orientalist narratives. This transformation fosters a
more equitable and interactive cultural dialogue, challeng-
ing dominant representations and enabling a more bal-
anced exchange of perspectives.
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ABSTRACT

The purpose of this review is to analyse the current situation of junior pad-
dleboard instructor training courses in China, and to explore their strengths,
weaknesses, opportunities and challenges, in order to promote the stan-
dardised development of instructors, raise awareness of water sports safe-
ty, and encourage the consumption of fithess and sports tourism for all. This
study used questionnaire data from 103 junior coaches to comprehensively
assess the current situation of paddleboard coaches in China. The results
of the study show that the strengths of China's paddleboard instructor train-
ing courses lie in the abundance of university resources, frequent races and
a relatively complete curriculum system; the weaknesses lie in the incom-
plete curriculum system, inadequate safety services, small market capacity
and unclear policy on water development. Opportunities lie in national sup-
port for the development of outdoor sports, and threats are mainly the lack
of training funds. The conclusion is that there is still much room for im-
provement in China's paddleboard instructor training courses, and exces-
sive competition should be avoided, focusing on experience, consumption
and cultural promotion, and promoting the development of sports tourism
and the industrial chain. It is recommended to enrich the course content,
provide career development channels, strengthen instructor training, and
establish a systematic and efficient instructor training mechanism

1. Introduction

such as surfing, diving, paddle boarding, rugby, skiing, and

The development of the social economy has resulted in
an improvement in the living standards of residents; how-
ever, the fast-paced lifestyle has also given rise to a num-
ber of issues, including high pressure, urban diseases and
sub-health(Lu, 2022). The increase in per capita dispos-
able income has led to an elevated expectation of quality
of life, which is no longer met by traditional lifestyle and
sports programmes (Liu, 2022).Consequently, there has
been a gradual shift towards the pursuit of emerging sports

rock climbing.

On 4 August 2016, the Brazilian International Olympic
Committee announced that five sports, including surfing,
had been included in the 2020 Tokyo Olympic Games,
thereby providing an opportunity for the development of
water sports (Chen & Dong, 2022).In October of the same
year, the State General Administration of Sports issued the
Aquatic Sports Industry Development Plan, which empha-
sised the full use of China's rivers, lakes, seas and other
natural water resources to drive the development of fit-
ness, leisure, entertainment and related industries and in-
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dustry chains (General Administration of Sport of China,
2016).The plan also required the strengthening of the dis-
cipline construction of aquatic sports projects, and the es-
tablishment of a cultivation system that combines theoreti-
cal teaching and practical learning to further promote the
development of aquatic projects.

Nevertheless, the development of paddieboarding and
other water sports in China has been comparatively recent,
resulting in a paucity of professionals and an absence of
international paddleboard judges who could participate in
international paddleboarding events. Consequently, there
is a particular necessity to enhance the training of paddle-
board coaches in China

2. Research Objects and Research Methods

2.1. Research Objects

The present study takes the training course for junior
paddleboard coaches of the State General Administration
of Sports as the research carrier, with the aim of analysing
the standard training system and assessing its application
value.

Surfing and paddleboarding courses in some of China's
colleges and universities are utilised to carry out the re-
quired elements of the curriculum, including the teaching
objectives, class scheduling, course offerings of venues
and equipment, teachers, teaching priorities and difficul-
ties, and course evaluation and so on.

2.2. Research Methods

2.2.1.Literature Method

A search was conducted on the China Knowledge Net-
work for keywords such as "paddle board", "course sys-
tem", and "SWOT analysis", among others, to understand
the current status of the paddle board instructor training
programme and to provide theoretical support for this
study.

2.2.2.Questionnaire Method

A questionnaire survey was conducted through the
coaches of the primary paddleboard coach training, and
the questionnaire was distributed through Questionnaire
Star for statistical purposes, and the link for completion
was distributed inside the coaches' group, explaining the
precautions for completion.The content of the question-
naire included the situation of coaches participating in
training, and what problems exist in the course training
content, etc., to provide data support for this study. A total
of 103 questionnaires were distributed and subsequently
recovered, with all of these being deemed valid. This re-
sulted in a recovery rate of 100% and an efficiency rate of
100%.

2.2.3.Mathematical and Statistical Method

Excel software was used to centrally manage the data
from the survey and to analyse the data collected to com-
plete this study.

3. Research Findings and Analyses

3.1. Significance of the Construction of the
Training Programme

Paddleboarding originated in Hawaii, U.S.A., and is
loved by sports enthusiasts all over the world for its relax-
ation, leisure and close contact with nature. In recent years
a number of higher education institutions in China have
introduced new programs (Su, 2018).such as Xiamen Uni-
versity and Beijing University of Physical Education, have
opened paddleboarding courses (Zhang, 2020)and in
2024, Hainan for the first time included paddleboarding in
the single examination of colleges and universities, which
indicates that paddleboarding is increasingly valued in the
country

Paddleboarding controls body balance through leg
strength, which can effectively exercise balance ability, and
attracts many social enthusiasts to participate because of
its strong adaptability of the venue and low learning difficul-
ty (Sun, 2019).Although a number of paddleboarding
events have been held around the world in recent years,
the degree of participation and the frequency of the events
are still not as high as other sports. Therefore, it is particu-
larly important to strengthen the training of paddleboard
coaches.

3.2. Definition of SWOT analysis Concept

SWOT analysis includes four aspects of Strength,
Weakness, Opportunity and Threat, and is proposed by a
professor of management at the University of San Francis-
co, U.S.A. SWOT can be divided into two parts: SW analy-
sis focuses on the use of internal strengths to overcome
weaknesses, and OT analysis focuses on the changes in
the external environment. analysis focuses on the opportu-
nities and threats brought by changes in the external envi-
ronment see Table 1 (Chen & Chen, 2024). The SWOT
analysis of the paddleboard instructor training programme
aims to comprehensively assess its internal strengths and
weaknesses, as well as the opportunities and challenges
presented by the external environment

3.3. SWOT Analysis of Paddleboarding Coach
Training Course Construction

3.3.1.Strengths of the Coach Training Course
Construction
3.3.1.1.Some colleges and universities in China offer
paddleboarding courses
Despite the recent emergence of paddleboarding in
China, it was included in the sports single enrolment pro-
gramme in 2023 (Liu, 2023). As an emerging fashionable
leisure sport, paddleboarding presents diverse forms of
development in domestic colleges and universities (Li & Li,
2024) showing the trend of its gradual recognition and
popularity.
3.3.1.2.Frequent domestic and foreign paddleboarding
eventsinternational organisations
such as the International Surfing Association (ISA) and
the World Surfing League (WSL) regularly hold water
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Table 1 | Matrix model table for SWOT analysis

Advantage (S)

Weaknesses (W)

Relying on internal
strengths
Taking advantage of
external opportunities

Opportunities (O)

Threat (T)

SO

ST

Relying on internal
strengths
Evasion of external threats

wo
Overcoming internal
disadvantages
Taking advantage of
external opportunitie

WT
Overcoming internal
disadvantages
Evasion of external threats

sports events around the world, and paddleboarding, as
one of the important elements, has been widely promoted.

Paddleboarding can be played both on land and in bod-
ies of water such as lakes and rivers, as well as in swim-
ming pools. In China, there are famous large-scale pad-
dleboarding events (Zhang, 2022) such as the Eight Hun-
dred Miles Oujiang (Lishui) Landscape Poetry Road Pad-
dleboard Race, the CHINA Jiangle Kayak Paddleboard
Marathon Open, the Qingtian International Paddleboard
Race, and the 2024 Asian Paddleboard Championships
(Han, 2019; Zhang et al., 2024).which have further pro-
moted the popularity and development of paddleboarding.
3.3.1.3.Enhanced paddleboard course construction

(1) Teaching objectives: The survey indicates that
over 90% of junior coaches consider the training objectives
to be clear and practical.The course is meticulously de-
signed into two segments: the initial segment focuses on
imparting theoretical knowledge of paddleboarding, while
the subsequent segment is dedicated to the practical ap-
plication of the skills and actions, thereby ensuring the
successful mastery of the relevant competencies by the
trainees. Additionally, the course incorporates essential
safety knowledge and rules of the sport, ensuring that par-
ticipants fully master the fundamental skills.Upon comple-
tion, students are required to pass both a theoretical and a
practical test to verify their learning outcomes.

(2) Course arrangement: The duration of the course
must be considered to ensure it is neither excessively brief,
nor unduly protracted, thus compromising the educational
efficacy or impeding the trainees' capacity to adhere to the
programme. A survey of junior coaches revealed that the
total duration of the training programme is approximately
72 hours, comprising 24 lessons of 3 hours each, which is
analogous to the curriculum of paddleboard courses in in-
stitutions of higher education, ensuring systematic and ef-
fective learning (He et al., 2022).

(3) Course venues: paddleboarding venues are versa-
tile and can be conducted either in school swimming pools
or outdoors in natural bodies of water, such as lakes. The
survey revealed that more than half of the training venues
were located in lakes, emphasising the importance of safe-
ty measures. Trainees are required to wear life jackets dur-
ing all paddleboarding activities to ensure their safety (Liu,
2023).

(4) The quality of the participants: The survey demon-
strated that all 103 participants in the training programme
attended due to their passion for paddleboarding or their
future career development needs.All participants have par-
ticipated in municipal and above paddleboarding competi-
tions and obtained relevant certificates, and more than
80% of them have more than two years of paddleboarding
experience, indicating that the overall quality of the partici-
pants is high.

(5) The quality of the instructors: The survey revealed
that all instructors have successfully completed the coach
training programme administered by the State General
Administration of Sports. In addition, they have each
coached more than 200 individuals, demonstrated their
abilities in the organisation and officiating of paddleboard-
ing events, and obtained the qualifications to officiate at a
provincial level or above. The survey further revealed that
all instructors possess a solid set of practical skills and a
robust theoretical foundation, thus ensuring the quality of
the training.

3.3.2.Inadequacies in the Construction of Coach
Training Courses ( Weakness)

3.3.2.1.Inadequate paddleboarding safety services

In the third section, which is entitled 'Inadequacies in
the construction of coach training courses', the first point is
'Weaknesses in paddleboarding safety services'.According
to a report by China Consumer News on 8 March, 023, the
Consumer Rights Protection Committee of Pudong New
Area, Shanghai, investigated 15 paddleboarding estab-
lishments and found that some of the establishments did
not display information on the qualifications of coaches and
did not set up safety warning signs.The survey showed
that the ratio of instructors to students was uneven, rang-
ing from 1:5 to 1:15.Excessively high teaching ratios lead
to a lag in learning progress and a decline in experience
for beginners. Furthermore, the investigation revealed that
some clubs are remotely located and lack adequate chang-
ing and shower facilities, which is a cause of inconve-
nience to participants.In addition, the study found that
some venues had insufficient safety measures in place,
and that the instructors did not focus on explaining self-
rescue techniques for falling into the water. Instead, they
allowed the participants to go into the water on their own
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after only simple instruction, which increased the safety

risk for beginners.

3.3.2.2.Factors Restricting the Development of Paddle-
board Sports

(1) Limited Participation Crowd: Paddleboarding can be
considered a niche sport, with participants tending to be
kayakers, swimmers, members of triathlon clubs, and wa-
ter sports practitioners, and with less participation by
school students and social youth. The limited availability of
information on paddleboarding, coupled with the uncertain-
ty surrounding the policy of opening up waters around the
world, and the risk of management difficulties or over-utili-
sation of resources after the opening up of some waters,
further limits the number of participants.

(2) Contradiction between the number and qualification
of coaches: Paddleboarding has high requirements for
coaches, who need to master first aid knowledge in addi-
tion to professional skills. Currently, coaches are required
to pass the paddleboarding level training exam and hold
the national paddleboard yoga junior coach induction quali-
fication certificate. However, the number of qualified
coaches is insufficient, which restricts the development of
the industry (General Administration of Sport of China, Wa-
ter Sports Management Center, 2022).

3.3.3.0pportunity for the Construction of Train-the-
Trainer Programmes

November 2022, the General Administration of Sport, in
conjunction with eight other departments, promulgated the
Outdoor Sports Industry Development Plan (2022-2025),
which expressly This document proposed measures to en-
hance the quality and efficiency of the outdoor sports ser-
vice industry, with a view to strengthening the system of
synergistic development of outdoor education, training,
festivals, exhibitions and sports tourism, and other multi-
industry modes, with competition and performance, fitness
and recreation as the core. This provides policy support for
the development of paddleboarding (Zhu & Zhang, 2023).

Concurrently, the Water Sports Management Centre of
the State General Administration of Sport has facilitated an
augmentation in the number of paddleboarding events, as
evidenced by Figure 1. According to the Catalogue of Na-
tional Paddleboard Events 2022-24 of the Aquatic Centre
of the General Administration of Sport, the number of na-
tional paddleboard events escalated from 15 to 47 from
2022 to 2024 (General Administration of Sport of China,
2021). A similar trend is evident in the proliferation of pro-
vincial, municipal, and club races, suggesting a growing
popularity and influence of paddleboarding in China. This
development presents a favourable opportunity for the de-
velopment of coach training courses.

3.3.4.Weaknesses in the Design of Trainer Training
Programmes (Threat)

Training funds are an important part of instructor train-
ing and are used to pay for expenses related to teaching
venues, coaches, equipment and so on. At present, the
funding for paddleboard coach training mainly relies on the
tuition fees of the students, which is RMB 2,800 per per-
son, including coaching fees, equipment fees, examination
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Figure 1 | National Paddleboard Race Statistics, 2022-2024

fees, venue fees, insurance fees, teaching materials, and
so on. Due to limited funding, domestic coaches are gen-
erally invited to training courses, while hiring foreign first-
line coaches, world champions or academic experts is
more costly, limiting the further development of training.

To overcome this difficulty, it is necessary to diversify
funding sources, make full use of social resources and
project features, actively seek support from government
departments, gradually improve the training framework for
paddleboard coaches, and promote the long-term sustain-
ability of the training programme.

4. Conclusions and Recommendations
4.1. Conclusion

4.1.1.Multiple Impacts of Paddleboard Training

Courses

The surge in popularity of paddleboarding has led to a
growing demand for coaches and senior technical athletes
in the field. To address the limitations of the existing cur-
riculum, the training programme should be grounded in
university development, frequent competitions, and a
meticulously designed curriculum. The scientific design of
training courses has the potential to address these limita-
tions, while concurrently imparting management skills to
enhance the coaches' comprehension of course objec-
tives, rhythm control, emotional management, teaching
strain, and other domains. The multifaceted nature of pad-
dleboarding, encompassing talent training, teaching con-
tent, and learner development, underscores the necessity
for a comprehensive approach to address the emotional
identity of participants at various levels (Lv et al., 2024).

4.1.2.0bstacles to Regional Development

Paddleboarding services are not perfect, the market
volume is small, the policy of opening the waters is unclear
and the division of rights and responsibilities is not clear.
Water resources are considered public assets; therefore,
the absence of a clearly defined policy regarding their utili-
sation carries the potential to heighten the risk of invest-
ment by clubs. The present domestic development model
is predicated on the operation of clubs, while foreign de-
velopment is driven by race operation and the sale of
equipment. The utilisation of the nation's robust develop-
ment of outdoor sports projects serves as a means to cir-
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cumvent the challenge posed by the paucity of training
funds.

4.2. Recommendations

4.2.1.Promotion Planning

The future water management centre will see an in-
crease in the construction of water sports public service
systems and industrial systems. This will serve to resolve
the contradiction between the demand for national fitness
activities and the lack of venues. It is anticipated that water
sports will become intertwined with leisure tourism, water
sports and equipment manufacturing, and other such activ-
ities. This will provide significant support to the fitness and
leisure industry (Zhang & Zhang, 2017). Do not make the
sport into a sports competition, to be made into an experi-
ence, to be made into a consumer, to be made into a cul-
ture to promote the sport, thus driving sports tourism con-
sumption, and promote the development of the industry
chain.

4.2.2.Enrichment of Teaching Content

The curriculum should combine with the latest trends
and hotspots of paddleboarding to add new modules such
as paddleboard golf, paddleboard fitness, paddleboard
ball, ice paddleboarding, etc, so as to enhance the diversi-
ty and practicability of the curriculum.

4.2.3.Career Development Channels Should Be
Provided.

A perfect professional standard and qualification system
for paddleboard coaches should be formulated, and a sys-
tematic training system should be established. Social sup-
port and protection should be increased, and relevant poli-
cies should be introduced to create a favourable environ-
ment for career development.

4.2.4.Teacher Training and Capacity Building Should
Be Strengthened.

Expert exchanges and cutting-edge knowledge training
should be carried out regularly to improve the level of
teachers. International paddleboard organisations should
be engaged with to learn from foreign coach training expe-
rience and sports development concepts.

There is still much room for improvement in the training
of paddleboard coaches in China, and a systematic and
efficient training mechanism can be constructed through
the cooperation of experts from colleges and universities,
clubs, equipment manufacturers and other fields, so as to
clarify the The fundamental competencies, instructional
materials, and evaluation criteria (e.g., paddling, lifesaving,
physical fithess, etc.) must be delineated to align with the
evolution of the sport and societal requirements, thereby
fostering the collective utilisation of resources and fostering
enduring collaboration.
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Media narratives, digital communication trends, and their societal implications.

Public Health and Social Policy:

Health equity, social determinants of health, and the intersection of public health and social policy.
Environmental and Social Sustainability:

Climate adaptation, environmental justice, and sustainable community practices.
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Multilingualism, sociolinguistics, translation studies, and discourse analysis.

Anthropology and Ethnography:

Comparative studies of societies, ethnographic research, and cultural anthropology.
Criminology and Legal Studies:

Justice systems, comparative legal frameworks, and policing strategies.

Social Work and Community Development:

Strategies for social inclusion and community-driven development.

Globalization and Development Studies:

Sustainable development practices, cross-cultural analyses, and globalization’s societal impacts.
Interdisciplinary and Emerging Fields:

Integration of digital humanities, data science, artificial intelligence, and public policy in social science
research.

JGTSS especially encourages interdisciplinary submissions that bridge fields such as sociology, public poli-
cy, economics, and communication studies, offering innovative frameworks and global perspectives.
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Research Articles (4,000-8,000 words):

Presenting original findings and theoretical advancements.

Review Articles (4,000-8,000 words):

Comprehensive overviews and critical evaluations of existing literature.

Case Studies (4,000-6,000 words):

In-depth analyses of specific projects, policies, or social phenomena.

Perspective Articles (1,500-2,000 words):

Brief, thought-provoking pieces proposing new ideas or offering expert commentary.
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* Special Issue Proposals:
Thematic collections (6—10 articles) addressing timely and impactful topics in the social sciences.

*Note: Translations of articles originally published in another language will not be considered.

Open Access and Peer Review

JGTSS is committed to the principles of open access, ensuring all published research is freely available to
readers worldwide. Articles undergo a rigorous double-anonymous peer review process to maintain academic
integrity, objectivity, and fairness.

Submission Guidelines

Manuscripts must adhere to the Author Guidelines and be prepared in Microsoft Word or PDF format. De-
tailed formatting instructions are available on the journal’s website. Submissions should be made via the online
portal at: https:/press.jandoo.ac/journals/igtss. For inquiries, please contact the JGTSS editorial team at E-

mail (editorialoffice.jgtss @press.jandoo.ac).

Submission Deadline

Submissions are accepted on a rolling basis, ensuring timely review and publication.
We look forward to receiving your contributions and engaging in a shared effort to advance the field of social
sciences.
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