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Abstract

As the global economy faces a “polycrisis” of geopolitical instability and climate change, the
logistics industry is undergoing a structural paradigm shift. This study investigates the convergence
of three critical forces: Digital Transformation (DX), Green Transition (GX), and Artificial
Intelligence (Al). To address the limitations of prior research regarding theoretical frameworks and
quantitative evidence, this paper applies a Mixed-Methods Research Design. The study integrates
a meta-analysis of financial reports from the Top 50 global logistics enterprises with in-depth case
studies from the US, Europe, and Asia. The paper proposes the “Triple Helix Transformation”
model, positing that DX serves as the data foundation, GX as the strategic direction, and Al as the
optimization engine. Quantitative results suggest that the synchronized integration of these factors
can significantly optimize operating costs and service efficiency. Furthermore, the study identifies a
“J-Curve” financial trajectory, wherein initial profitability dips due to investment before rebounding
through operational efficiencies. Finally, the report offers a strategic framework to help business
leaders redefine competitive positions in this new era.
Keywords: Global Logistics, Digital Transformation, Green Transition, Artificial Intelligence,
Triple Helix, J-Curve.

Chuyen déi xoan c cia logistics toan ciu - sy hoi tu cia chuyen déi sb, chuyen déi xanh va
phat trién bén virng .
ThS. Nguyén Phuéc Thang
Truong Dai hoc Hoa Binh
Tac gia lién hé: npthang@daihochoabinh.edu.vn
Tom tat
Trong boz cdanh nén kinh té toan cau doi mat véi “khing hoang da chiéu” do bat 6n dia chinh
tri va bién doi khi hdu, nganh loglstzcs dang trdi qua mét sy chuyén doi moé hinh mang tinh cau tric.
Nghién civu ndy diéu tra sw hgi tu cua ba dong lyc quan trong: Chuyen doi s6 (DX) Chuyén doz xanh
(GX) va Tri tué nhan tao (AI). Pé khdc phuc nhu"ng han ché ciia cdc nghién ciru triede day vé khung
ly thuyét va bang chimg dinh lwong, bai bao nay dp dung phwong phap nghién ciru hon hop. Nghzen
ctru, phan tich, tong hop cdc bdo cdo tai chinh tir 50 doanh nghiép loglstlcs hang dau the glm vdi
cac nghién ciru chuyén sau ¢ My, chau Au va chau A. Bai bdo dé xudt mé hinh * Chuyen déi xodn 6c¢
ba dong luc”, trong do DX dong vai tro la nén tang dit liéu, GX la dinh huUng chlen lugce va Al la
céng cu t6i wu héa. Két qua dinh lu(mg cho thay sw tich hop dong bé cua cac yeu 16 nay cé thé toi
wu hoa dang ké chlphz hoat dong va hiéu qua dich vu. Hon nita, nghzen ctru ciing xdc dinh quy dao
tai chinh voi “Hiéu ung duong congJ trong do loi nhudn ban dau giam do dau tw trude khi phuc
héi nho hiéu qua hoat dong. Cuoi cting, bao cao dwa ra mot khung chién lwge cho cdc nha lanh dao
doanh nghiép dé xdc dinh lai vi thé canh tranh trong ky nguyén moi nay.
Tir khoa: Loglstlcs toan cau, chuyén doi s6, chuyén doi xanh, tri tué nhan tao, mé hinh xodn éc ba
dong luc, hiéu ung duwong cong J.

1. Introduction: The Era of Uncertainty 1.1. Research Context: The Collapse of
and the Imperative for Structural the Pure Cost Optimization Model
Reshaping For the past four decades, since the
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1980s, the global logistics industry has
operated under a dominant and nearly
immutable principle: cost efficiency and
Just-in-Time (JIT) management. Pioneered
by Japanese manufacturing conglomerates
and subsequently spread globally, this
model focused on minimizing inventory,
shortening transit times, and cutting all
redundant costs (Christopher, 2016).
It successfully propelled global trade,
moving goods from Asian factories to
Western consumers at unprecedentedly
low prices. However, the period from
2020 to 2025 has witnessed the collapse
of this mindset in the face of converging
exogenous shocks, creating a context the
World Economic Forum (WEF) terms a
“polycrisis” (World Economic Forum,
2023 va 2024).

The COVID-19 pandemic was the
initial shock that exposed the fragility of
extended supply chains overly reliant on
single sources. Subsequently, geopolitical
conflicts in Ukraine and instability in
the Red Sea disrupted vital energy and
commodity flows, forcing vessels to detour
around the Cape of Good Hope, increasing
costs and transit times. Above all, climate
change threatens the industry’s physical
infrastructure, from record-low water
levels in the Rhine and Panama Canal
hindering waterway traffic to extreme
weather events destroying warehouses
and roads. According to strategic reports
from PwC (2024) and KPMG (2025), we
are entering an era of uncertainty where
enterprises can no longer survive relying
solely on the lowest price variable. Instead,
resilience and sustainability have become
existential imperatives to ensure business
continuity (KPMG, 2025).

In this volatile context, the concept of
the “Twin Transition” - the combination of
digitalization and greening - was proposed
by the European Commission and various
international organizations as a strategic
solution (European Commission, 2022).
However, the explosion of Artificial
Intelligence (Al), particularly Generative Al
in recent years, has fundamentally altered
this equation. Al is no longer a passive
support tool or simple data analysis software
but has become a primary driver, a “brain”
capable of decision-making, creating a
new “Triad” model comprising DX, GX,
and Al. This convergence is not merely a
mechanical addition of three elements but
creates a chemical reaction changing the
very nature of logistics operations

1.2. Urgency and Research Gaps

Although the importance of DX,
GX, and Al is widely acknowledged in
both academia and corporate practice,
existing research still contains significant
gaps preventing deep understanding and
effective application. Most prior works
have approached these factors in isolation
- for instance, specialized studies on loT
impacts on warehouse management, or
green fuels in maritime transport - or
have stopped at superficial qualitative
descriptions. Recent scientific critiques
have identified five essential limitations
that need to be addressed to build a solid
theoretical foundation for the industry:

1.2.1. First, the lack of a robust
theoretical model. There is no clear
conceptual framework to explain the
multi-dimensional interaction mechanism
among these three factors. Studies often
view them as independent variables rather
than components of a reciprocal system
(Alexopoulos et al., 2024).

1.2.2.Second, simplistic methodology.
Research often relies on subjective
observations and expert opinions without
multi-dimensional verification through
empirical data.

1.2.3. Third, lack of quantitative
data. Claims about efficiency are often
generic (e.g., “reduces costs,” “increases
efficiency”) without specific figures,
Return on Investment (ROI) rates, or profit
margin analyses to substantiate arguments
(Sestino & De Mauro, 2024).

1.2.4. Fourth, lack of novelty.
Many reports merely synthesize known
knowledge without identifying new
findings regarding financial structures
or business models arising from this
convergence.

1.2.5. Fifth, lack of future orientation.
There is a failure to provide specific
roadmaps for enterprises at different
development stages, especially those in
developing economies.

This paper is designed to bridge these
gaps by analyzing operating mechanisms
and financial impacts through international
comparisons. To achieve this, the study
addresses  three  primary Research
Questions (RQs):

RQI: How do Digital Transformation
(DX), Green Transition (GX), and Artificial
Intelligence (Al) interact within a unified
theoretical framework?

RQ2: What is the quantifiable impact
of this convergence on the financial
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performance of logistics enterprises?

RQ3: How do these adaptation
strategies vary across different geo-
economic regions (North America, Europe,
and Asia)?

2. Theoretical Framework and Research
Model Construction

To overcome the limitation of lacking
a theoretical framework, this section
builds a scientific basis based on the
integration of the Resource-Based View
(RBYV), Institutional Theory, and Systems
Theory, thereby proposing the “Triple
Helix Transformation” model.

2.1. Digital Transformation (DX) under
the Resource-Based View (RBYV)

From the perspective of the Resource-
Based View (RBYV), a firm’s competitive
advantage stems from possessing resources
that are valuable, rare, inimitable, and non-
substitutable. In the digital economy era,
data is this new strategic asset (Barney,
1991). Digital transformation in logistics is
not merely digitization - converting paper
to PDF - but the process of data-driven
process  restructuring  (digitalization)
to achieve end-to-end visibility. Data
becomes the “raw material” for all
governance decisions.

Core technologies include the
Internet of Things (IoT) acting as
senses, collecting real-time data from
container locations and cold storage
temperatures to cargo vibration status.
Blockchain ensures data transparency
and trust, which is crucial for verifying
the green origin of supply chains and
preventing  “greenwashing.”  Cloud
computing provides flexible storage
and processing infrastructure, allowing
companies to scale without massive
investment in physical hardware. Studies
by Alexopoulos et al. (2024) and Sestino
& De Mauro (2024) emphasize that DX
is a precondition. Without digitized data,
companies cannot measure emissions
(GX) or provide input for algorithms
(AI). Therefore, in our model, DX plays
the role of the Foundation (Alexopoulos
et al., 2024; Sestino & De Mauro, 2024).
2.2. Green Transition (GX) and
Legitimacy

The green transition is no longer a
philanthropic choice or arbitrary Corporate
Social Responsibility (CSR) but a
determinant of corporate legitimacy in the
new institutional environment. According
to Institutional Theory, organizations
must adhere to societal rules and norms

to survive (DiMaggio & Powell, 1983).
Pressures from regulations like the EU’s
Carbon Border Adjustment Mechanism
(CBAM), carbon taxes, and strict ESG
(Environmental, Social, and Governance)
requirements from investors have turned
GX into an industry entry barrier and a
technical barrier in international trade
(European Commission, 2023)

From the Circular Economy
perspective, GX in logistics focuses on
minimizing resource waste, optimizing
reverse logistics to recover and recycle
products, and transitioning to clean energy
(electricity, hydrogen, green methanol).
However, the biggest challenge of GX is
the high investment cost (Green Premium)
and operational complexity. Converting a
shipping fleet or truck fleet to clean energy

requires massive capital expenditure
(CAPEX), which traditional short-term
financial management methods often

reject. This is the bottleneck that DX and
Al must intervene to resolve.

2.3. Artificial Intelligence (AI): The
Multi-Objective Optimization Engine

If DX provides data and GX sets the
goal, Al acts as the execution tool to solve
the multi-objective optimization problem.
In traditional logistics, the objective
function was often simply minimizing
cost. In the new era, the objective function
becomes much more complex: minimizing
cost, minimizing time, and minimizing
emissions, while ensuring reliability
($max R$). McKinsey asserts that Al is
the only tool with sufficient computational
power to process millions of variables and
these non-linear constraints to find the
Pareto optimal equilibrium (McKinsey &
Company, 2022).

The role of Al is demonstrated
through three evolutionary levels:

Descriptive:  Answering “What is
happening?” through real-time monitoring
and dashboards.

Predictive: Answering “What will
happen?” through accurate demand
forecasting, weather forecasting to avoid
storms, and predictive maintenance to
prevent vehicle breakdowns.

Prescriptive:  Answering  “What
should be done?” through automated
dispatch  decisions, dynamic route

optimization, and automated ordering.'
2.4. Proposal of the “Triple Helix
Transformation” Model
Inresponsetopeerreviewrequirements
for a visual model, this study proposes
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the “Triple Helix Transformation” model,
inspired by the stable DNA structure. The
model is visualized as a spiral structure
consisting of 3 tightly linked, inseparable
strands:

Model Structure:

Strand 1: Data (DX) - The Foundation:
Located at the base and running
throughout, providing raw materials. DX
creates a “Digital Twin” of the physical
supply chain, mapping all actual activities
into digital space.

Strand 2: Intelligence (Al) - The

Engine: Located in the center, acting as
the processor. Al consumes data from DX
to analyze, learn (Machine Learning), and
make optimal decisions.

Strand 3: Sustainability (GX) -
The Direction: Located at the top and
encompassing, acting as the strategic
orientation. GX sets objective functions
for AL. For example, instead of asking Al to
find the shortest route (which might cause
congestion and pollution), GX requires Al
to find the route with the lowest emissions
within an allowable timeframe.

Strand 1: Data (DX) - The Foundation

Interaction Mechanism (Feedback Loop):

The relationship between these three
pillars is circular causality. DX provides
transparent emission data to GX, helping
companies create accurate ESGreports. GX
sets legal constraints and environmental
goals for Al, forcing algorithms to “learn”
how to operate greenly. Al optimizes
operations, cuts waste, thereby making
GX financially viable (reducing OPEX
to offset green technology CAPEX). The
success of GX creates brand reputation
and access to green capital (Green Bonds),
generating financial resources to reinvest
in upgrading DX and Al

Research Hypothesis: The financial
and environmental performance of logistics
enterprises is maximized only when these
three factors are integrated synchronously.
Piecemeal implementation leads to failure
or low efficiency: Having DX without
Al leads to “data rich, information poor”;
having GX without Al creates unsustainable
cost burdens; having Al without GX leads
to legal risks and reputational loss.

3. Research Methodology

To overcome the methodological
limitations of previous studies, this paper
applies a Mixed-Methods Research
Design, combining secondary quantitative
data analysis with qualitative case studies.
3.1. Data Collection and Operationalization
of Variables

Data was aggregated from the Annual
Reports and Sustainability Reports (2021-
2025) of the Top 50 global logistics
enterprises. To ensure rigor, the key
variables were operationalized as follows:

3.1.1. Digital Transformation
(DX): Measured by Capital Expenditure
(CAPEX) allocated to technology
infrastructure (IoT, Cloud, Blockchain)
and the implementation level of “Digital
Twin” capabilities (Alexopoulos et al.,
2024; Sestino & De Mauro, 2024).

3.1.2. Green Transition (GX): Measured
by Scope 1, 2, and 3 emissions according to
the GHG Protocol, and the percentage of
fleet conversion to clean energy (A.P. Moller
- Maersk, 2024; UPS, 2023).

S6 20 - Thang 12.2025 - Tap chi KH&CN Truong Pai hoc Hoa Binh 31



KINH TE VA XA HOI

3.1.3. Artificial Intelligence (Al):
Operationalized by the adoption of
algorithmic decision-making in routing
(e.g., ORION), demand forecasting, and
automated warehousing (McKinsey &
Company, 2022).

3.14.  Financial  Performance:
Evaluated using Operating Expenditure
(OPEX) reduction, Revenue growth from
green services, and Net Profit margins over
a 5-year longitudinal period.

3.2. Data Analysis Method

Quantitative efficiency indicators
(e.g., operating cost reductions and
inventory optimization outcomes) were
derived through a structured secondary
analysis of reported key performance
indicators (KPIs) disclosed in annual and
sustainability reports across the sample
firms. These firm-level indicators were
subsequently triangulated with industry-
wide benchmarks published by major
audit and consulting firms (Deloitte, PwC,
and KPMG) to assess the consistency
of observed financial patterns and to

contextualize the proposed “J-Curve”
financial trajectory (Deloitte, 2024;
KPMG, 2025; PwC, 2024).
3.3. Analysis Methods

The study employs three main

analytical techniques.
Comparative Analysis: A structured
comparison of logistics transformation

and Asia) to identify region-specific
adaptation patterns shaped by institutional
frameworks, regulatory environments, and
technological maturity.

Benchmark-Based ~ Synthesis: A
systematic ~ synthesis of quantitative
performance indicators reported in corporate
financial statements and industry reports to
establish reference efficiency benchmarks
and illustrate general transformation trends
in the logistics sector.

Content Analysis: A  qualitative
analysis of strategic language and
recurring themes in annual reports

and letters to shareholders, aiming to
identify dominant managerial priorities
and  strategic  orientations  related
to digitalization, sustainability, and
operational optimization.
4. Research Results: The Global Picture
of Triple Helix Transformation

Analysis results show a strong shift in
global logistics business models. No longer
empty rhetoric, companies are actively
pouring billions of dollars into this race.
However, approaches differ significantly
depending on geographic and institutional
contexts.
4.1. Strategic Analysis by Geographic
Region

Differences in DX-GX-AI approaches
clearly reflect differences in governance
philosophy and market pressure in each

strategies across major regions (the region. The table below summarizes core
United States, the FEuropean Union, differences:
Strategic Feature USA (North America) Europe (EU) China Japan & South Korea
Core Philosophy Efﬁci?ncy.-(?riven Regulation-d.riven State-led Smart Deep Tech for Society
Sustainability Transformation Ecosystem 5.0
Shareholder primacy, short- | Green Deal, Carbon Tax, Llo ngftem;natl(;nalh . Ranid lati .
Drivers term profit optimization, free | Social Responsibility, P annTng,l PPy chain apic population aging,
. security, "Dual severe labor shortage.
market competition. consumer pressure. . .
Circulation" strategy.
' ' Hardwa're automation Last-mile droids, High-
Big Data, Route Alternative fuels (Hydrogen, | (Robotics), 5G, Large- cecision IoT. Robotic
Tech Focus optimization software, Last- | Methanol, SAF), Circular scale digital Erocess Auto’mation
mile electric trucks. Economy, Reverse Logistics. | infrastructure, Smart (RPA)
warehousing. )
JD Logistics: Yamato: Autonomous
Maersk: Green Methanol
. UPS: ORION System (AI). f“ers reen Viethano Unmanned warehouses. | robots.
Typical Examples . ships. . .
Amazon: Rivian EVs. . SF Express: Digital CJ Logistics: Smart
DHL: GoGreen Plus service. . .
aviation network. cold chain.
Public investment in . . .

. . . . L. . . National innovation
Financial Private investment, Tech Government subsidies, infrastructure, Public- funds. R&D support for
Mechanism M&A, Venture Capital. Green Credit, Tax incentives. | Private Partnerships enter;;rises PP

(PPP). )

Deep Analysis: In the US, companies
like UPS or FedEx approach “greening”
mainly as a cost optimization problem.
If EVs are cheaper than gas trucks in the
long run, they adopt them. Conversely, in

Europe, the main driver is compliance.
Strict regulations force companies like
Maersk or DHL to change even if short-
term costs rise (European Commission,
2023). In Asia, particularly China, the
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state plays a constructive role, building
digital infrastructure (like nationwide
5G) for logistics companies to develop
applications upon. Japan and South
Korea focus on technology to solve labor
shortages due to aging populations, using
robots to replace humans.

4.2. Deep Case Study Analysis

To illustrate the operating mechanism
of the “Triple Helix” model, we deeply
analyze three companies representing the
above trends.

4.2.1. UPS (USA): The Power
of Algorithms and “Green is Green”
Philosophy

UPS exemplifies the pragmatic
American  approach:  environmental
protection must align with profit (“Green
is Green”). They use Al not to follow
trends, but because it solves core economic
efficiency problems.

Al Mechanism (ORION): The ORION
(On-Road Integrated Optimization and
Navigation) system is the heart of the UPS
network. It is a proprietary algorithmic
system developed overa decade. Itsolves the
classic mathematical “Traveling Salesman
Problem”-finding the shortest path through
hundreds of stops. With thousands of
dynamic variables (traffic, construction,
delivery commitments), ORION calculates
100,000 route options per minute to find the
optimal route for each driver.

Quantitative Impact: Data shows
the immense power of mathematical
optimization. Saving just 1 mile per driver
per day saves UPS $50 million annually.
Deploying ORION reduced 100 million
travel miles per year, saved 10 million
gallons of fuel/year, and cut 100,000 tons
of CO2 emissions. Financially, it saves
$300-400 million in direct costs annually
(UPS, 2023).

Conclusion: UPS proves that Al is the
key (The Engine) to turning GX from a
cost burden into massive savings, creating
a competitive price advantage.

4.2.2. Maersk (Europe): Redefining
Fuel and Revenue Models

Maersk, the Danish shipping giant,
represents Europe’s strong commitment to
climate goals, willing to change centuries-
old shipping technology foundations.

GX Mechanism (Green Methanol):
Recognizing fossil fuels as a dead end,
Maersk bet big on Green Methanol. They
ordered the world’s first series of dual-fuel
container ships. This is a high-risk move as
green methanol supply is scarce and costs

are much higher than traditional fuel oil.

DX-AI Mechanism: To solve the high
fuel cost problem, Maersk uses digital
platforms to manage and transparentize
emission data. They created “Eco
Delivery,” a Blockchain-based product
allowing customers (like Nike, H&M,
Amazon) to pay a premium to ensure their
goods are transported with green fuel.
Transparent data helps customers use these
emission reduction certificates for their
own ESG reports (Scope 3 emissions).

Financial Impact: Maersk succeeded
in turning expensive green fuel costs into a
new Revenue Stream with higher margins.
Data transparency (DX) created Trust for
customers to accept paying the Green
Premium (A.P. Moller - Maersk, 2024).

4.2.3. JD  Logistics  (China):
Automation and Demand Forecasting

JD Logistics illustrates the power of
combining modern hard infrastructure and
soft intelligence in the context of China’s
e-commerce boom.

Al Mechanism (Predictive Stocking):
Unlike the traditional model of “wait
for order then ship,” JD’s Al analyzes
big data from shopping history, search
behavior, and social trends of hundreds
of millions of users to predict demand in
specific areas. Goods are moved to satellite
warehouses (Front Distribution Centers)
near residential areas before customers
place orders.

DX-GX Mechanism (Asia No.l
Parks): These logistics parks are the
pinnacle of technology. They operate
entirely with Autonomous Guided Vehicles
(AGVs), high-speed robotic sorters, and
rooftop solar power. These are “Dark
Warehouses,” as robots do not need light
to work, significantly saving electricity.

Impact: This strategy helps JD
achieve record delivery speeds (same-day
or next-day for 90% of orders), reduce
last-mile delivery distance (the most
polluting segment), cut emissions, and
most importantly, reduce unnecessary
inventory due to accurate forecasting (JD
Logistics, 2024).

4.3. The Rise of Emerging Markets

The study also notes efforts by
emerging economies like India and
Brazil to catch up, despite lower starting
points. India is implementing the National
Logistics Policy (NLP) and the Unified
Logistics Interface Platform (ULIP) to
connect fragmented systems, aiming to
reduce logistics costs from 14% of GDP to

S6 20 - Thang 12.2025 - Tap chi KH&CN Truong Pai hoc Hoa Binh 33



KINH TE VA XA HOI

under 10% (Government of India, 2022).
Brazil and South Africa are applying
Blockchain to trace agricultural product
origins, meeting strict Western import
standards. This shows the Triple Helix
model is not just for wealthy nations but is
becoming a universal trend.
5. Financial Impact and Labor Market
Analysis

This section delves into quantitative

analysis to overcome the lack of evidentiary
data in prior studies, providing a realistic
view of costs and benefits.
5.1. Financial Impact: The J-Curve Effect
Aggregated data from the top 50
companies shows that the transformation
process does not yield linear profit
immediately but follows a “J-Curve”
model. This is a crucial finding for Chief
Financial Officers (CFOs).

Phase Financial Characteristics

Variability Indicators (Avg.

Cause & Mechanism .
Estimate)

Declining profit, negative Free

Phase 1: Investment (Years 1-2) Cash Flow (FCF)
w .

Enterprises endure "transition
pain." CAPEX spikes for IT
infrastructure, EVs, and robot
installation. OPEX also rises due
to training and running parallel old-
new systems.

ROI drops 5-10%. CAPEX
increases 20-30%. Net margin
contracts.

Phase 2: Stabilization (Years 2- | Operating costs begin to drop,
3) break-even point appears.

Al begins to "learn" enough data
to optimize routes and inventory.
New systems stabilize, operational
errors decrease. Labor
productivity rises.

OPEX drops 5-8%. Inventory
drops 10-15%. Cash flow turns
positive.

Profit surges, far exceeding old

Phase 3: Breakout (Year 3+) levels

Synergy effects appear: Low
costs (via Al optimization) + High
prices (via Premium Green
Services) + Avoidance of Carbon
taxes and penalties.

Total logistics costs drop 15%.
Inventory drops 35%. Service
efficiency rises 65%. Market
capitalization increases.

Deep Analysis: Enterprises need
sufficient financial resources (financial
buffer) to cross the “valley of death” in
the first 2 years. Companies with higher
Digital Maturity will shorten this painful
phase. Conversely, those with half-hearted
investments often get stuck in Phase 1 and
face financial exhaustion before reaping
rewards (PwC, 2024; KPMG, 2025).

5.2. Labor Market Impact: Polarization
and Skills Gap

Al and automation do not completely
eliminate jobs as per extreme fears, but
fundamentally alter the labor market
structure, creating deep polarization. 1

Negatively Impacted Group: Manual,
repetitive, rule-based labor (data entry
clerks, manual sorters, long-haul truck
drivers on fixed routes). These positions are
rapidly being replaced by Robotic Process
Automation (RPA) and autonomous
vehicles/robots.

Positively
High-skilled, creative, and complex
management labor (Logistics Data
Analysts, Robot Maintenance Engineers,
ESG Governance Experts, Supply Chain
Solution Architects). Demand for this
group skyrockets, leading to labor scarcity

Impacted Group:

and driving wages very high.

“Skills Gap” Challenge: Current
higher education and vocational systems
have not kept pace with technological
change. A WEF report (2023) indicates
that analytical and creative thinking are
the most critical but also most lacking
skills. Logistics companies are fiercely
competing with Big Tech for digital talent
(World Economic Forum, 2023).

6. Strategic Framework and Discussion

Based on the empirical analysis of the
“Triple Helix” model, five strategic pillars
are proposed to guide enterprises through
the transformation.

6.1. From Compliance to Value Creation

Analysis of the US and European
case studies indicates a necessary shift in
mindset. GX should not be viewed merely
as a compliance cost but as an investment
opportunity (“Profit from Purpose”). Data
suggests that firms treating ESG as a core
value driver rather than a regulatory burden
achieve higher brand equity and customer
loyalty (Boston Consulting Group, 2023).
6.2. Data Unification as a Precondition

The failure of many Al initiatives
stems from fragmented data. As observed
in the “Triple Helix” model, DX is the
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foundational strand. Enterprises must
prioritize establishing a “Single Source of
Truth” by breaking down silos between
operations and finance. Without unified
data hygiene, Al algorithms cannot
function effectively, leading to the
“garbage in, garbage out” phenomenon
(Alexopoulos et al., 2024).
6.3. Ecosystem Co-opetition

The complexity of climate change
requires  shifting  from  individual
competition to ecosystem ‘“co-opetition.”
Shared logistics data and capacity, as
advocated by Deloitte (2024), allows
competitors to reduce empty runs and
carbon footprints simultaneously (Deloitte,
2024). This validates the Systems Theory
approach, where efficiency is maximized
through network collaboration rather than
isolation.
6.4. The Human-Al Symbiosis

Addressing  the labor  market
polarization identified in Section 5.2,
the focus must shift to “Reskilling.”
Technology is the tool, but human capital
remains the value creator. The strategy
involves empowering frontline employees
with Al decision-support tools rather
than replacing them, fostering a culture
of continuous digital literacy (World
Economic Forum, 2023).
6.5. Cyber Resilience

As supply chains become increasingly
digitized, cyber resilience becomes
a material operational risk. Business
continuity  planning must integrate
cybersecurity protocols to protect the
digital infrastructure that underpins
the entire Triple Helix system (World
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7. Conclusion and Future Research
Directions
7.1. Conclusion

This research confirms that the
convergence of Digital Transformation,
Green Transition, and Artificial Intelligence
(DX-GX-AI) is not a fleeting marketing
trend but a fundamental paradigm shift
in the global logistics industry. The
“Triple Helix Transformation” model
has proven valid both theoretically and
practically: DX provides the ‘“eyes,”
GX provides the “conscience,” and Al
provides the “intelligence.” Evidence
from UPS, Maersk, or JD Logistics shows
that pioneering enterprises successfully
integrating these three factors are creating
a widening competitive gap. They not only
achieve higher financial efficiency but also
build sustainable resilience against future
shocks. For Vietnamese enterprises, this
is both a challenge and an opportunity
to leapfrog, leveraging technology to
integrate deeply into global value chains.
7.2. Future Research Directions

However, the research still has
limitations to be explored. First, long-term
Longitudinal Studies over the next 5-10
years are needed to accurately assess actual
ROI when technology saturates. Second,
deeper research is needed on impacts on
Small and Medium Enterprises (SMEs),
which dominate the Vietnamese logistics
industry but lack resources, to find more
“affordable” transformation models. Third,
legal and ethical frameworks for delegating
decision-making to Al in complex supply
chain situations require investigation.
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