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ABSTRACT

The master's degree qualification thesis contains 97 pages (main part: 85 pages), 19
figures, 15 tables, 6 formulas, 109 sources used, appendices (A-B).

TOPIC OF THE QUALIFICATION THESIS: "Problems and Prospects of Services
Market Development in the Context of Globalization Transformations"

SUBJECT OF RESEARCH: structural transformations and competitive dynamics in
global services markets under conditions of digital transformation and regulatory
fragmentation.

OBJECT OF RESEARCH: international services trade, servitization processes of
manufacturing enterprises, and digital ecosystem development strategies, with a focus on
BYD Corporation.

PURPOSE OF THE THESIS: development of theoretical and methodological
foundations and practical recommendations for services market development in
globalization contexts.

TASKS OF THE THESIS:

- examine theoretical approaches to services market analysis, including service-
dominant logic, servitization theory, and digital transformation frameworks;

« analyze institutional and regulatory mechanisms governing international services
trade (WTO GATS, GDPR, China's cybersecurity framework);

« conduct empirical analysis of current state and structural dynamics of global services
trade by sector and region;

« investigate sources of Asia-Pacific competitive advantages in services exports;

. develop a multidimensional methodological framework (Integrated Servitization
Index) for assessing manufacturing-service integration;

- analyze BYD Corporation's servitization trajectory as an exemplar of successful
manufacturing-service convergence;

. evaluate digital ecosystem development strategies, including blockchain-based
carbon credit systems;

« quantify economic impacts of servitization through Customer Lifetime Value
modeling and Environmental VValue Monetization analysis;

. develop practical recommendations for firms, policymakers, and international
institutions.

RESEARCH METHODS: systematic literature review and theoretical synthesis;
comparative institutional analysis of regulatory frameworks; empirical statistical analysis of
international trade data (WTO, UNCTAD, national statistical agencies); multidimensional
index construction and quantitative modeling; mathematical modeling of customer lifetime
value and servitization impacts; primary data collection through corporate reports; graphical
methods for data visualization.
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The obtained results can be used in practical activities of manufacturing enterprises
developing servitization strategies, policymakers designing industrial policies supporting
services competitiveness, international institutions updating multilateral trade frameworks,
investors evaluating firms' strategic positioning, and academics extending methodological
frameworks to other industries.

YEAR OF COMPLETION: 2025 YEAR OF DEFENSE: 2026

KEYWORDS: SERVICES MARKET DEVELOPMENT, GLOBALIZATION,
SERVITIZATION, DIGITAL TRANSFORMATION, BYD CORPORATION,
INTEGRATED SERVITIZATION INDEX, ENVIRONMENTAL  VALUE
MONETIZATION, BLOCKCHAIN, CARBON CREDITS.
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INTRODUCTION
In the context of the globalization of the world economy and deepening integration

processes, the services sector has emerged as the dominant component of international
economic activity. Services now constitute over 70% of GDP in developed economies and
account for approximately 50% of global trade when measured properly through balance-
of-payments statistics. The transformation from manufacturing-based to services-driven
economies represents one of the most significant structural shifts in contemporary economic
history, with profound implications for competitive dynamics, trade patterns, and firm-level
strategies.

The research's relevance is amplified by several concurrent transformative processes
reshaping service markets in the 2020s. First, digital transformation is fundamentally
altering the nature of service provision, enabling remote delivery, platform-based business
models, and data-driven personalization previously impossible in traditional service
contexts. Computer services demonstrated exceptional growth rates of 9-13% across regions
in Q1 2025, while traditional sectors, including construction services, contracted by 15%,
reflecting the differential impact of technological disruption across service categories.

Second, geographical reconfiguration, favoring Asia-Pacific economies, challenges
established Western dominance in high-value services. Asia-Pacific achieved 9% services
export growth in Q1 2025—triple Europe's 3% growth—driven by abundant human capital,
aggressive digital infrastructure investment (China's 3.5 million 5G base stations exceed
global totals for all other countries combined), large domestic markets enabling scale
economies, and strategic government support. Understanding the sources of this competitive
advantage and its sustainability is critical for both emerging economies seeking to replicate
success and established service exporters facing intensifying competition.

Third, manufacturing-service convergence through servitization strategies transforms
traditional product manufacturers into integrated solutions providers, fundamentally
reconceptualizing value creation and capture mechanisms. BYD Corporation's evolution
from battery manufacturer to comprehensive mobility ecosystem operator—with service
revenue growing from 8% (2020) to 23% (2025) of total revenue—exemplifies this strategic

transformation. However, systematic frameworks for assessing servitization maturity,
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quantifying economic impacts, and guiding implementation remain underdeveloped despite

growing practitioner interest.

Fourth, regulatory fragmentation—particularly divergent approaches to data
governance between EU GDPR, China's cybersecurity framework, and U.S. sectoral
regulation—creates substantial compliance complexity and potential trade restrictions. The
proliferation of data localization requirements and cross-border transfer restrictions
fragments global digital services markets, reducing efficiency and constraining growth
opportunities. Understanding these regulatory dynamics and their trade implications
becomes essential for service providers navigating multiple jurisdictions.

Despite growing recognition of the economic importance of services, several
significant research gaps persist. First, existing servitization metrics focus predominantly on
service revenue share, failing to capture the qualitative sophistication of service integration
across technology adoption, customer interaction intensity, and outcome orientation.
Second, environmental value monetization through systematic carbon accounting and
blockchain verification represents innovative integration of sustainability and economic
objectives, yet lacks methodological frameworks for assessment and replication. Third,
while extensive literature addresses digital transformation in manufacturing or services
independently, integrated analysis of how digital technologies enable manufacturing-service
convergence remains limited. Fourth, Asia-Pacific services competitiveness research tends
toward descriptive analysis rather than systematic investigation of competitive advantage
sources and sustainability under changing conditions, including rising labor costs,
demographic transitions, and Al-driven automation.

The scientific problem addressed in this research concerns understanding the
fundamental structural transformations reshaping service markets in global contexts and
developing methodological frameworks that enable firms, policymakers, and researchers to
navigate these transformations effectively.

Connection with scientific programs, plans, and topics: The research was conducted
within the Department of Economic Theory and the International Economics research
program, focused on "Contemporary problems of international economic relations

development under globalization conditions". The thesis contributes to this program through



11
empirical analysis of contemporary services trade dynamics and theoretical development of

servitization assessment frameworks.

PURPOSE OF THE THESIS: development of theoretical and methodological
foundations and practical recommendations for services market development in
globalization contexts.

To achieve this purpose, the following tasks were set:

1. Examine theoretical approaches to services market analysis, including service-
dominant logic, servitization theory, and digital transformation frameworks;

2. Analyze institutional and regulatory mechanisms governing international
services trade, including WTO GATS, GDPR, and China's cybersecurity framework;

3. Conduct empirical analysis of the current state and structural dynamics of
global services trade by sector and region;

4, Investigate sources of Asia-Pacific competitive advantages in services exports;

5. Develop a multidimensional methodological framework (Integrated
Servitization Index) for assessing manufacturing-service integration;

6. Analyze BYD Corporation's servitization trajectory as an exemplar of
successful manufacturing-service convergence;

7. Evaluate digital ecosystem development strategies and innovative service
models, including blockchain-based carbon credit systems;

8. Quantify economic impacts of servitization through Customer Lifetime Value
modeling and Environmental VValue Monetization analysis;

9. Develop practical recommendations for firms, policymakers, and international
institutions addressing services market development challenges and opportunities.

Subject of research: structural transformations and competitive dynamics in global
services markets under conditions of digital transformation and regulatory fragmentation.

The object of research is international services trade, servitization processes of
manufacturing enterprises, and digital ecosystem development strategies, with a focus on
BYD Corporation.

Research methods. To accomplish the research, a complex of general scientific and

special methods was employed. The systematic approach was applied in investigating
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services market structure, regulatory frameworks, and servitization strategies. Analysis and

synthesis methods were used to examine theoretical foundations, empirical evidence, and
case study findings. Comparative analysis enabled assessment of regional competitive
positions, regulatory approaches, and firm-level strategies across different contexts.
Statistical-economic analysis was employed for processing international trade data from
WTO, UNCTAD, and national statistical agencies, identifying trends, and testing
hypotheses. Methods of financial analysis enabled quantification of servitization impacts
through Customer Lifetime Value modeling and investment evaluation. Mathematical
modeling was applied in developing the Integrated Servitization Index, Environmental
Value Monetization Index, and Predictive Maintenance Effectiveness Index. Expert
assessment method supported weight determination for multidimensional index
components. The graphical method ensured visual presentation of research results through
figures and diagrams.

Scientific novelty of obtained results:

First, the Integrated Servitization Index (ISI) was developed to address critical
limitations in existing servitization measurement approaches that rely on single-dimensional
metrics (service revenue share) and fail to capture qualitative sophistication. Second, the
Environmental VValue Monetization Index (EVMI) was developed to quantify the economic
value created through systematic environmental impact measurement and monetization.
This represents innovative integration of sustainability imperatives with economic
objectives. Third, the Predictive Maintenance Effectiveness Index (PMEI) provides a
comprehensive quantification of the benefits of loT-enabled predictive maintenance,
capturing compound effects across failure reduction, scheduling optimization, and cost
reduction. Fourth, Customer Lifetime Value modeling quantitatively demonstrates the
dramatic economic impacts of servitization.

The practical significance of the obtained results consists in the development of a
comprehensive methodological framework for evaluating, planning, and implementing
manufacturing servitization strategies. The developed indices (ISI, EVMI, PMEI) provide
management with quantitative decision-making tools, particularly critical given significant

capital requirements and organizational complexity. For policymakers, the research
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demonstrates that service competitiveness increasingly determines national economic

performance; digital infrastructure, human capital, innovation ecosystems, and regulatory
frameworks balancing openness with legitimate policy objectives represent critical enablers.
For international institutions, the findings underscore the need to update multilateral trade
frameworks (e.g., the WTO GATYS) to address digital services, cross-border data flows, and
Al governance.

Approbation of research results. The main provisions and results of the qualification
thesis were presented and discussed at: the 5th International Scientific and Practical
Conference «Achievements of Science and Applied Research» (January 12-14, 2026,
Dublin, Ireland) (Appendix B).

The full scope of the work is 97 pages (main part: 85 pages), 19 figures, 15 tables, 6

formulas, 109 sources used, appendices (A-B).
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CHAPTER 1

THEORETICAL AND METHODOLOGICAL FOUNDATIONS OF SERVICES
MARKET DEVELOPMENT IN GLOBALIZATION CONDITIONS

1.1 Evolution of Theoretical Approaches to Services Market Analysis and Digital

Transformation Drivers

The theoretical foundation for understanding service market development has evolved
significantly over the past five decades, reflecting fundamental shifts in economic structures
and the emergence of new paradigms in value creation. The transition from goods-dominant
to service-dominant economic models represents one of the most profound transformations
in contemporary economic theory and practice.

The conceptual framework for analyzing service markets originates from Daniel Bell's
seminal work on post-industrial society. Bell (1973) argued that advanced economies were
transitioning from manufacturing-based industrial structures to knowledge- and service-
oriented economies, in which theoretical knowledge became the axial principle of social
organization [1]. This transformation is characterized by a shift from a goods-producing to
a service economy, in which the majority of the labor force is employed in services rather
than agriculture or manufacturing. Bell identified five key dimensions of post-industrial
society: the creation of a service economy, the pre-eminence of the professional and
technical class, the centrality of theoretical knowledge, the planning of technology, and the
rise of new intellectual technology [26].

The post-industrial thesis provided the foundational understanding that services
represent not merely a residual category of economic activity but a distinct and increasingly
dominant sector with unique characteristics. Unlike manufactured goods, services are
typically characterized by intangibility, heterogeneity, inseparability of production and
consumption, and perishability [27]. These distinctive features necessitate different
analytical frameworks and management approaches compared to traditional manufacturing

sectors.
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Building on Bell's macroeconomic perspective, subsequent scholars developed more
nuanced understandings of value creation in service contexts. The paradigm shift from
goods-dominant to service-dominant logic represents a fundamental reconceptualization of
economic exchange and value-creation mechanisms.

A pivotal moment in services theory occurred in 2004 when Vargo and Lusch published
their groundbreaking article "Evolving to a New Dominant Logic for Marketing," which
proposed service-dominant (S-D) logic as an alternative paradigm to traditional goods-
dominant logic [29]. S-D logic posits that service—the application of specialized
competencies (knowledge and skills) for the benefit of another entity—is the fundamental
basis of economic exchange. In this framework, goods are merely distribution mechanisms
for service provision, and value is always co-created through the integration of resources by
multiple actors, including the beneficiary [30].

The foundational premises of S-D logic include:

1. Service is the fundamental basis of exchange

2 Goods are distribution mechanisms for service provision

3. Value is co-created by multiple actors, always including the beneficiary
4 All social and economic actors are resource integrators

5. Value is always uniquely and phenomenologically determined by the
beneficiary [29]

This theoretical shift has profound implications for understanding service markets in
the context of globalization. It suggests that competitive advantage derives not from the
possession of tangible resources but from the ability to integrate resources and co-create
value with customers and other stakeholders across geographic and organizational
boundaries.

Complementing S-D logic, Prahalad and Ramaswamy (2004) developed the concept
of value co-creation, emphasizing the active role of customers in creating value through
interaction and engagement with firms [28]. Their work challenged the traditional notion
that firms create value and customers consume it. Instead, they proposed that value emerges
from personalized experiences co-created through dialogue, access, risk assessment, and

transparency (DART) between firms and customers. This framework is particularly relevant
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for understanding modern services markets, where digital platforms enable unprecedented
levels of customer engagement and personalization.
Table 1.1 synthesizes the key differences between goods-dominant and service-

dominant logics, highlighting the paradigm shift in thinking about value creation and

exchange.
Table 1.1.
Comparison of Goods-Dominant and Service-Dominant Logics

Dimension Goods-Dominant Logic Service-Dominant Logic

Primary unit of | Tangible goods Intangible services and

exchange competencies

Role of goods End products with embedded | Distribution mechanisms for
value service provision

Role of customer Passive recipient of value Active co-creator of value

Value creation Occurs  in  production, | Emerges through use and
delivered in exchange integration of resources

Firm orientation Output and transaction- | Process  and  relationship-
oriented oriented

Source of competitive | Operational resources (land, | Operant resources (knowledge,

advantage labor, capital) skills)

Nature of value Exchange value determined | Value-in-use determined by
by producer beneficiary

Measurement focus Tangible resources and | Intangible resources and
output outcomes

Compiled by the author based on: Vargo and Lusch (2004) [29] and Lusch and Vargo
(2007) [30]

The concept of servitization bridges the gap between traditional manufacturing and
service provision, representing a critical dimension of modern business model
transformation. Vandermerwe and Rada (1988) coined the term "servitization" to describe
the innovation process whereby manufacturing companies add services to their core product
offerings to create additional customer value [2]. They observed that firms were increasingly
offering "fuller market packages or 'bundles' of customer-focused combinations of goods,
services, support, self-service, and knowledge".

Servitization has evolved from a peripheral strategy to a central component of

competitive positioning in manufacturing industries. Baines et al. (2009) define servitization
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as "the innovation of an organisation's capabilities and processes to shift from selling
products to selling integrated products and services that deliver value in use" [25]. This
definition emphasizes the transformational nature of servitization, requiring fundamental
changes in organizational capabilities, processes, and value propositions.

Research identifies three levels of servitization intensity [3]:

1. Base services: Essential services ensuring product functionality (e.g.,
maintenance, spare parts)

2. Intermediate services: Services supporting product performance optimization
(e.g., condition monitoring, preventive maintenance)

3. Advanced services: Outcome-based services where the provider assumes
responsibility for delivering specific results (e.g., performance-based contracting, product-
as-a-service models)

The progression from base to advanced services represents increasing integration
between manufacturing and service activities, with corresponding increases in value-capture

potential, but also in organizational complexity and risk (Figure 1.1) [24].

EVOLUTION OF SERVITIZATION THEORY (1988-2025)

@ 1988 @ 2004 @ 2009 @ 2013 @ 2025

* Industry 4.0 Integration
(Smart factories, intenmrected

Vargo & Lusch - Service
Vandermerwe & Rada - Sergice%Dominant Logic Baines atl. - Baines & Lighfioht - A Isés‘rtel-r\rl‘-sdriven Sariices
“Servitzation of Business” | (c.pyj(Shif from goods Advanced Services Digital Serviization Intélligent, data-driven solutions
(Foundation for shifting exchafigs: exchange as the Framewark Integration of digital = Ecosiystem Models
from product-centric to funromic premise Categgration of techrologies into « Coliaborative networks for
to service-centric services based the service offerings service delivery
strategies Prahalad & Ramasamay - complexity and

Value Co-Creation customization

companies jointly create
create value

Figure 1.1. Evolution of Servitization Theory (1988-2025) Source: Compiled by the

author

The evolution of servitization theory reflects broader technological and economic
transformations. Early conceptualizations focused primarily on adding services to products,

while contemporary approaches emphasize digital technologies enabling new forms of
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service delivery and value creation. Digital servitization—the integration of digital
technologies into service offerings—has emerged as a distinct research stream, examining
how technologies such as Internet of Things (IoT), artificial intelligence (Al), and big data
analytics enable advanced service business models [3].

Digital transformation represents the most significant contemporary driver of structural
change in services markets. The term encompasses the profound changes resulting from the
application of digital technologies to all aspects of economic activity, fundamentally altering
how value is created, delivered, and captured [31].

Industry 4.0—characterized by the convergence of physical and digital systems—
provides the technological foundation for contemporary service innovation. Key enabling
technologies include: Internet of Things (IoT), Artificial Intelligence and Machine Learning,
Big Data Analytics, Cloud Computing, Blockchain Technology.

Table 1.2
Key enabling technologies

technologies
Internet  of
Things

(IoT)

— | F=

[oT enables real-time monitoring and data collection from
physical assets, facilitating predictive maintenance, usage-based
pricing, and performance optimization services. The global IoT
market in industrial applications is projected to exceed $500
billion by 2027 [31].

Al technologies enable the automation of cognitive tasks, the

2 Artificial

Intelligence | personalization of service delivery, and the extraction of insights
and from large datasets. In services contexts, Al facilitates demand
Machine forecasting, customer behavior analysis, and intelligent
Learning automation of service processes [32].
3 Big  Data | The ability to collect, store, and analyze vast quantities of data
Analytics enables new forms of service personalization and optimization.
Data-driven services represent one of the fastest-growing
segments of the global services economy [33].
4 Cloud Cloud infrastructure enables scalable service delivery without
Computing | large capital investments in physical infrastructure,
democratizing access to advanced digital capabilities and
facilitating global service provision [35].
5 Blockchain | Distributed ledger technologies enable new forms of trust and
Technology | transparency in service transactions, facilitating cross-border

services trade and enabling novel service models such as
decentralized platforms [9].

Source: Compiled by the author
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The integration of these technologies into service delivery creates what scholars term
"smart services"—services that use data and analytics to deliver personalized, adaptive
offerings that optimize customer outcomes [34]. Smart services represent the convergence
of physical products, digital platforms, and analytics capabilities, enabling continuous value
creation through ongoing customer relationships rather than discrete transactions. Table 1.3

illustrates the impact of key Industry 4.0 technologies on service business models.

Table 1.3
Impact of Industry 4.0 Technologies on Service Business Models
Technology | Service Innovation | Value Creation | Industry Examples
Enabled Mechanism
[oT Sensors | Remote monitoring, | Real-time asset | Industrial equipment,
predictive maintenance | visibility, downtime | healthcare  devices,
prevention smart buildings
Artificial Personalized Enhanced customer | Financial  services,
Intelligence | recommendations, experience, operational | retail, customer
intelligent automation | efficiency support
Big Data | Usage-based  pricing, | Data-driven  insights, | Transportation,
Analytics performance outcome improvement | energy management,
optimization supply chain
Cloud Platform-as-a-Service, | Accessibility, Software services,
Computing | scalable delivery flexibility, reduced | storage, computing
capital requirements power
Blockchain | Transparent Trust, Financial  services,
transactions, smart | disintermediation, supply chain tracking,
contracts automated execution digital identity

Source: Compiled by the author based on Soori et al. (2024) [32] and IBM Industry 4.0

Framework [31]

The digital transformation of service markets has profound implications for
international trade and globalization. Digital services can be delivered across borders with
minimal physical infrastructure, reducing traditional barriers to international service
provision. However, this also creates new regulatory challenges related to data sovereignty,
privacy protection, and taxation, which we examine in section 1.2.

The convergence of service-dominant logic, servitization theory, and digital
transformation provides an

integrated theoretical framework for understanding

contemporary service markets in the context of globalization. This synthesis suggests
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several key propositions. Value creation in modern service markets is fundamentally
relational and co-creative, requiring active integration of resources by multiple stakeholders
across organizational and geographic boundaries. The distinction between manufacturing
and services is increasingly blurred, with successful firms integrating physical products and
digital services into comprehensive solution offerings. Digital technologies serve as both
enablers of new service models and fundamental drivers of structural transformation in
global services markets. Competitive advantage in services markets derives from dynamic
capabilities—the ability to sense opportunities, seize them through innovation, and
reconfigure resources and relationships in response to evolving market conditions.

This integrated framework provides the theoretical foundation for analyzing
contemporary developments in global services markets, including the case of BYD
Corporation, which will be examined in Chapter 3 and exemplifies the integration of
manufacturing, digital technologies, and service provision to create competitive advantage

in global markets.

1.2. Institutional Framework and Regulatory Mechanisms for International Services

Trade

The institutional architecture governing international services trade represents a
complex, multi-layered system of rules, norms, and regulatory frameworks that shape the
possibilities and constraints for cross-border service provision. Understanding this
institutional context is essential for analyzing both the opportunities and challenges facing
the services market development in globalization conditions.

The General Agreement on Trade in Services (GATS), which entered into force in
January 1995 as part of the Uruguay Round agreements establishing the World Trade
Organization, represents the first and only set of multilateral rules governing international
trade in services [5]. GATS provides a legal framework for the liberalization of services
trade among the 164 WTO member countries, covering virtually all internationally traded
services across twelve major sectors.

GATS defines services trade through four modes of supply (Figure 1.2) [6].
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eServices supplied eServices suppliedin eServices supplied by eServices supplied by
from the territory of the territory of one a service supplier of a service supplier of
one member into the member to the one member through one member through
territory of another service consumer of commercial presence presence of natural
member (e.g., another member in the territory of persons in the
telecommunications, (e.g., tourism, another member territory of another
online education, medical tourism, (e.g., foreign banks, member (e.g.,
financial advisory education abroad) insurance consultants,
services) companies, retail construction
chains) workers, healthcare

professionals)

Figure 1.2. Modes of supply services. Source: Compiled by the author

The GATS framework operates through three core principles: Most-Favored-Nation
(MFN) Treatment, National Treatment, Market Access.

Members must extend to services and service suppliers of all other members treatment
no less favourable than that accorded to like services and service suppliers of any other
country. Most-Favored-Nation (MFN) Treatment ensures non-discrimination among trading
partners, though GATS allows specific exemptions listed by members [5].

Once a foreign service supplier has entered the market, it should be treated no less
favourably than domestic suppliers. However, this obligation applies only to sectors
explicitly committed by members in their schedules of specific commitments [6].

Members must not maintain or adopt measures restricting market access in committed
sectors unless specified in their schedules. This includes limitations on the number of service
suppliers, the value of transactions, the quantity of output, the number of employees, the
type of legal entity, or foreign capital participation [5].

The GATS framework also incorporates important flexibility mechanisms, including:
progressive liberalization through successive rounds of negotiations; recognition of
developing country needs for flexibility; general exceptions for public policy objectives
(public morals, public order, human/animal/plant life or health); security exceptions for
measures protecting essential security interests [6].

However, the GATS framework faces significant challenges in the context of digital

transformation. The agreement was negotiated before the widespread adoption of internet-
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based services, e-commerce, and digital platforms. Consequently, it lacks specific
provisions addressing critical contemporary issues such as:

« Data localization requirements

« Source code disclosure mandates

o Algorithmic transparency obligations

o Cross-border data flow restrictions

« Digital taxation frameworks [4]

The 2025 World Trade Report acknowledges these gaps, noting that "trade policies
regulate how data—the key input for Al models—and services flow across borders. They
need to balance the need for openness with legitimate regulatory objectives related to
privacy, security, and national interests" [4]. This recognition has spurred discussions about
updating the GATS framework or developing new plurilateral agreements specifically
addressing digital trade, though progress has been slow due to divergent national interests
and regulatory philosophies.

While GATS provides the multilateral foundation, much of the recent liberalization in
services trade has occurred through regional and bilateral trade agreements. These
agreements often go beyond GATS commitments, incorporating more ambitious
liberalization schedules and addressing contemporary issues such as digital services, e-
commerce, and regulatory cooperation.

Notable examples include the Comprehensive and Progressive Agreement for Trans-
Pacific Partnership (CPTPP), which includes provisions on cross-border data flows and
prohibitions on data localization requirements and the European Union's single market
framework, which ensures free movement of services among member states and harmonizes
regulatory standards/ And the Regional Comprehensive Economic Partnership (RCEP),
which includes services liberalization commitments among 15 Asia-Pacific economies
including China, Japan, and South Korea [7].

These agreements typically adopt a "negative list" approach, whereby all service
sectors are liberalized unless specifically excluded, contrasting with GATS's "positive list"
approach, where liberalization applies only to explicitly committed sectors. This difference

in methodology generally results in broader liberalization under regional agreements [8].
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The European Union's General Data Protection Regulation (GDPR), which became

fully enforceable in May 2018, represents the most comprehensive and influential data
protection framework globally. GDPR has profound implications for international services
trade, particularly for digital services that involve processing personal data (Table 1.4) [18].

Table 1.4

Key GDPR provisions affecting cross-border services

Territorial Scope GDPR applies extraterritorially to any organization that
processes the personal data of EU residents, regardless of the
organization's location. This means non-EU service providers
must comply with GDPR when serving EU customers [19].
Data Subject | Individuals have extensive rights including access to their data,
Rights rectification, erasure (""right to be forgotten"), data portability,
and objection to automated decision-making. Service providers
must implement systems enabling exercise of these rights [20].
Consent Processing personal data generally requires explicit, informed,
Requirements and freely given consent. This affects service models relying
on personal data analysis and targeted marketing [18].
Data  Protection | Organizations must conduct assessments for processing
Impact activities likely to result in high risk to individuals' rights and
Assessments freedoms, adding compliance costs [19].

Source: Compiled by the author

Most significantly for international services trade, GDPR Chapter V restricts transfers
of personal data to countries outside the European Economic Area unless adequate
protection is ensured through:

« Adequacy decisions: The European Commission determines that the recipient country
provides essentially equivalent data protection

« Standard Contractual Clauses (SCCs): Contractual commitments between data
exporters and importers

« Binding Corporate Rules: Internal codes of conduct for multinational corporations

« Derogations: Specific situations permitting transfers (e.g., explicit consent, contract
necessity) [18]

The practical effect has been significant. A study by the Swedish National Board of
Trade found that GDPR's restrictions on cross-border data flows create substantial

compliance burdens for service exporters, particularly small and medium-sized enterprises
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lacking the resources for complex legal compliance [18]. Research by ECIPE indicates that
the GDPR has had measurable negative effects on EU services trade, particularly in data-
intensive sectors [21].

Nevertheless, GDPR has also stimulated global regulatory convergence, with
numerous countries adopting similar frameworks. This "Brussels Effect" extends EU
regulatory influence globally, as multinational service providers often adopt GDPR
standards as their global baseline rather than maintaining different compliance regimes for
different markets [19].

China has developed a comprehensive data governance framework with significant
implications for international services trade. The Cybersecurity Law of the People's
Republic of China, which took effect in June 2017 and was amended in 2025, establishes

the foundational legal framework for network operations and data security (Table 1.5) [11].

Table 1.5
Key provisions affecting international services in China
Critical Organizations operating Cll—defined broadly to include
Information telecommunications, information services, energy,
Infrastructure (CII) | transportation, finance, and other sectors—face heightened
Protection obligations  including security reviews, mandatory

certification, and enhanced data localization requirements [10].
Data Localization | Personal information and important data collected and
generated by CII operators within China must be stored
domestically.  Cross-border transfers require security
assessments demonstrating necessity and security protections

[14].
Real-Name Network service providers must require users to provide real
Registration identity information when signing up for services, affecting

anonymity and privacy expectations [15].

Network Data | The 2025 Regulations on Network Data Security Management,

Security effective January 25, 2025, establish detailed requirements for

Management data classification, security protection, cross-border data
transfers, and government access to data [13].

Cybersecurity Foreign companies providing certain network products and

Review services must undergo cybersecurity reviews assessing
potential national security risks before they can enter the
Chinese market [14].

Source: Compiled by the author
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The 2025 amendments to the Cybersecurity Law further strengthen these requirements,
particularly addressing artificial intelligence and cloud computing services [17]. The
amendments enhance authorities' power to conduct security inspections and impose
penalties for non-compliance, reflecting increasing regulatory scrutiny of digital services.

China's Personal Information Protection Law (PIPL), which took effect in November
2021, complements the Cybersecurity Law by establishing comprehensive personal
information protection requirements analogous to GDPR in some respects but with
important differences reflecting Chinese regulatory priorities [12]. PIPL requires consent
for the processing of personal information, restricts automated decision-making, establishes
data subject rights, and emphasizes state security considerations, while also providing broad
government access to data [14].

The practical impact on international services trade is substantial. Foreign service
providers must:

« Establish local data centers to comply with localization requirements

« Undergo security assessments for cross-border data transfers

« Implement real-name verification systems

« Potentially disclose source code and intellectual property during security reviews

« Navigate uncertainty regarding which services fall within CII designation [16]

These requirements create significant market access barriers for foreign digital service
providers and raise concerns about intellectual property protection and competitive
neutrality [14]. But to a large extent, they protect the domestic market and provide a sense
of security in the national market.

The proliferation of data governance frameworks creates a fragmented regulatory
landscape, posing significant challenges for international trade in services. Different
jurisdictions adopt fundamentally different approaches to balancing data protection,
innovation, security, and commercial interests [22].

Three distinct regulatory models have emerged:

1. The European Model: Emphasizes individual privacy rights, comprehensive data
protection, and restrictions on data transfers. Prioritizes consumer protection over

commercial flexibility [18].
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2. The Chinese Model: Emphasizes state security, data sovereignty, and localization.

Prioritizes government control and national security considerations over cross-border data

flows [14].

3. The American Model: Emphasizes sectoral regulation rather than comprehensive

data protection laws. Prioritizes commercial innovation and data-driven business models

while addressing specific concerns (e.g., health data, financial data, children's data) through

targeted legislation (Figure 1.3) [23].
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Figure 1.3. Institutional Framework for International Services Trade Regulation

Source: Compiled by the author
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This regulatory fragmentation creates several challenges (Figure 1.4).

multiple, sometimes conflicting regulatory requirements, increasing costs and

> Compliance Complexity: Service providers operating globally must navigate
creating legal uncertainty [9].

global digital markets, potentially reducing economic efficiency and limiting the

> Market Fragmentation: Data localization and transfer restrictions fragment
benefits of scale economies [23].

discourage innovation, particularly by smaller firms lacking resources for

> Innovation Constraints: Regulatory uncertainty and compliance burdens may
complex multi-jurisdictional compliance [21].

countries may view others' frameworks as disguised protectionism or unwarranted
extraterritorial regulation [22].

> Trade Tensions: Different regulatory approaches create potential trade conflicts, as

Figure 1.4. Challenges of regulatory fragmentation. Source: Compiled by the author

Efforts to address these challenges through international cooperation have achieved
limited success. Proposals for regulatory harmonization face obstacles including:

« Fundamentally different values and priorities regarding privacy, security, and
innovation

« Sovereignty concerns about accepting external constraints on domestic regulation

« Asymmetric economic interests between data-rich and data-dependent economies

« Difficulty keeping pace with rapid technological change [23]

Some progress has occurred through mutual recognition arrangements (e.g., EU-Japan
adequacy arrangement, EU-US Data Privacy Framework) and plurilateral initiatives (e.g.,
WTO e-commerce negotiations), but comprehensive global solutions remain elusive [22].

Table 1.6 summarizes the key characteristics and implications of major regulatory
frameworks affecting international services trade.

The institutional and regulatory framework for international services trade creates both
opportunities and constraints for services market development in the context of globalization

(Figure 1.5).
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Table 1.6

Comparative Analysis of Major Regulatory Frameworks for Services Trade

Data

restrictions (Mode 1
applies)

Dimension WTO GATS EU GDPR China Cybersecurity
Law

Scope All service sectors, | Data protection, | Network operations,
164 members extraterritorial data security

Primary Trade liberalization | Individual privacy | State security, data

Objective protection sovereignty

Key Principles | MFN, National | Lawfulness, fairness, | Security, sovereignty,
Treatment, Market | transparency, data | localization
Access minimization

Cross-border | No specific | Restricted to adequate | Restricted;  security

countries
mechanisms

or specific

assessment required

Data No requirements No requirements Required for CII
Localization operators
Compliance Moderate (sector- | High (comprehensive | High (broad
Burden specific requirements) definitions, uncertain
commitments) application)
Enforcement | WTO dispute | National authorities + | Chinese authorities +
settlement (slow) fines up to 4% global | potential criminal
revenue liability
Impact on | Framework Trade-restrictive effects, | Significant ~ market
Services Trade | enabling particularly for data- | access barriers for
liberalization intensive services foreign providers

Source: Compiled by the author based on WTO [5], Kommerskollegium (2025) [18],
and DLA Piper (2025) [10].

These institutional dynamics shape the strategic environment for firms operating in

global services markets. Successful strategies must navigate regulatory complexity, adapt to

diverse requirements across jurisdictions, and, if appropriate, influence regulatory

developments through advocacy and engagement. The case of BYD Corporation, which we

will examine in Chapter 3, illustrates how firms can develop service business models that

create value while operating in complex, fragmented regulatory environments.
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» GATS provides a stable, predictable  Regulatory fragmentation increases costs
framework for services trade liberalization and complexity for cross-border service
« Regional agreements enable deeper providers
integration and regulatory cooperation « Data localization and transfer restrictions
« Regulatory frameworks addressing data fragment global markets and limit scale
protection and cybersecurity can build economies
consumer trust, facilitating digital services + Uncertain or inconsistent regulatory
adoption application creates business risks
» Mutual recognition arrangements reduce  Gaps in multilateral frameworks leave
compliance complexity in specific critical contemporary issues inadequately
bilateral relationships addressed

Figure 1.5. Opportunities and constraints for the services market development in

globalization conditions. Source: Compiled by the author

The next chapter examines empirical trends in global services markets, analyzing how
the theoretical frameworks and institutional contexts discussed here manifest in observed

patterns of services trade, sectoral dynamics, and regional specialization.
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CHAPTER 2

ANALYSIS OF CURRENT STATE AND STRUCTURAL TRANSFORMATIONS IN
THE GLOBAL SERVICES MARKET

2.1 Geographical Reconfiguration and Sectoral Dynamics of International Services
Trade

The contemporary global services market is experiencing profound structural
transformations characterized by shifting geographical patterns, sectoral rebalancing, and
the emergence of new service modalities enabled by digital technologies. This section
provides a comprehensive empirical analysis of these dynamics based on the most recent
data available, revealing both continuities and discontinuities in the evolution of
international services trade.

Global trade in services demonstrated resilience in the first quarter of 2025, growing
by 5% year-over-year to reach approximately $1.85 trillion in quarterly value,
corresponding to an annualized rate exceeding $7 trillion [37 ]. However, this growth rate
represents a deceleration from the robust recovery observed in 2021-2023, when services
trade rebounded strongly from pandemic-induced contractions. The slowdown reflects
multiple factors including geopolitical tensions, monetary policy tightening in major
economies, and the maturation of post-pandemic normalization processes [36].

The aggregate figure masks significant heterogeneity across service categories and
geographical regions. "Other commercial services"—a broad category encompassing digital
services, professional services, financial services, intellectual property charges, and
telecommunications—accounts for approximately 60% of total services trade and continues
to demonstrate relatively robust growth [37 ]. In contrast, traditional categories, including
transport services and travel/tourism, exhibit more modest expansion, reflecting both
structural shifts in the global economy and lingering effects of pandemic-related disruptions
(Figure 2.1).
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Figure 2.1. Global Services Trade Growth by Region (Q1 2025). Source: WTO (2025)
[37]

Transport services, which account for approximately 17% of global services trade,
grew by a modest 3% in the first quarter of 2025 [37]. This subdued performance reflects
capacity constraints in global logistics networks, geopolitical disruptions to shipping routes
(particularly in the Red Sea and the Suez Canal), and ongoing adjustments to post-pandemic
trade patterns. Maritime transport, which dominates this category, faces particular
challenges from rising costs, environmental regulations, and shifting trade routes [38].

Travel and tourism services, representing another 20% of services trade, demonstrated
5% growth in Q1 2025 [37]. While this positive trajectory indicates continued recovery, the
sector remains only 3% above its pre-pandemic (2019) baseline, signaling incomplete
normalization. The recovery exhibits pronounced regional variation, with Asian destinations
experiencing particularly strong rebounds, while some traditional destinations in Europe and
North America remain below historical peaks [38].

Table 2.1 provides a detailed breakdown of services trade performance by major
category, highlighting the divergent trajectories across service types.

The standout performer in the services trade is computer services, which posted growth
rates of 9% to 13% across regions in Q1 2025 [37]. This exceptional performance reflects
surging demand for cloud computing infrastructure, artificial intelligence and machine

learning capabilities, cybersecurity services, and digital transformation consulting. The
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proliferation of generative Al applications since 2023 has created particularly strong

demand for computational resources and specialized expertise, driving rapid expansion in
this subsector [4].

Table 2.1
Global Services Trade Performance by Category (Q1 2025)
Service Share of | Q1 2025 | Performance | Key Drivers
Category Total Growth VS. 2019
Services | Rate (YoY) | Baseline
Trade
Other 60% 6% +18% Digital transformation, Al
Commercial adoption, professional
Services services demand
Computer ~12% of | 9-13% +35% Cloud computing, AI/ML,
Services total (regional cybersecurity, digital
variation) transformation
Financial ~8%  of | 3% +12% Currency volatility,
Services total regulatory tightening, fintech
growth
Transport 17% 3% +8% Capacity constraints,
Services geopolitical disruptions,
environmental regulations
Travel/Tourism | 20% 5% +3% Continued post-pandemic
recovery, regional
differentiation
Construction ~3%  of | -15% -5% China real estate slowdown,
Services total macroeconomic headwinds

Source: Compiled by author based on WTO (2025) [37]

Financial services, despite their systemic importance and large absolute volumes,
demonstrated modest 3% growth in Q1 2025 [37]. This tepid performance reflects multiple
headwinds including currency volatility (which affects cross-border transaction volumes),
regulatory tightening in major markets, and uncertainty surrounding interest rate
trajectories. However, fintech innovations and digital payment systems continue to drive
structural transformation within this category, partially offsetting cyclical pressures [42].

Construction services experienced a dramatic 15% contraction in Q1 2025, following
an extraordinary 25% growth in the previous year [37]. This volatility primarily reflects
developments in China, which accounts for approximately 28% of global construction
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services trade. The ongoing adjustment in China's real estate sector, coupled with reduced

infrastructure investment, has generated substantial negative spillovers to international
construction service providers [43].

The most significant structural transformation in global services trade involves the
geographical redistribution of export capabilities and import demand. Asia-Pacific
economies are emerging as dominant forces in services trade, challenging the traditional
hegemony of North American and European providers.

Regional growth rates in Q1 2025 reveal striking disparities [37]: Asia: 9% growth
(double the global average); Europe: 3% growth (below the global average); North America:
5% growth (at the global average).

Within Asia, performance varies substantially. China recorded 13% growth in services
exports during the January-June 2025 period, driven by computer services, digital platforms,
and engineering consulting [37]. India similarly achieved 12% growth, primarily
attributable to its dominant position in information technology services and business process
outsourcing [37]. Japan recorded 11% growth, reflecting strength in technical services,
intellectual property licensing, and high-value consulting [37].

The exceptional performance of Asian services exporters reflects several structural
factors:

1. Digital Infrastructure Investment: Massive investments in telecommunications
networks, data centers, and digital platforms have created world-class infrastructure
supporting advanced service delivery. China's investment in 5G infrastructure, for example,
surpasses that of Europe and North America combined, enabling innovative service models
[40].

2. Human Capital Development: Asian economies, particularly China and India, have
dramatically expanded higher education capacity, producing millions of graduates in
engineering, computer science, and business disciplines. India alone graduates
approximately 1.5 million engineers annually, providing a vast talent pool for services
industries [45].

3. Cost Competitiveness: Despite rising wage levels, Asian service providers often

maintain significant cost advantages compared to Western competitors, particularly in
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scalable digital services and business process outsourcing. This competitiveness drives

demand from cost-conscious buyers globally [42].

4. Domestic Market Scale: Large domestic markets in China, India, and Southeast Asia
enable service providers to achieve scale economies and test innovations before
international expansion. China's digital economy, exceeding $7 trillion in 2024, provides
particularly fertile ground for service innovation [51].

5. Government Support: Strategic industrial policies in many Asian economies
prioritize services sector development through subsidies, tax incentives, infrastructure
investment, and institutional support. China's 14th Five-Year Plan, for example, explicitly
targets expansion and digitalization of the services sector [40].

In contrast, European services trade stagnated in Q1 2025. European exports of "other
commercial services" remained flat in dollar terms, though they grew by 4% when measured
in euros [37]. This divergence highlights the impact of currency fluctuations on measured
trade performance—the euro's depreciation against the dollar created an apparent weakness
in dollar-denominated statistics that does not fully reflect underlying volume trends (Figure
2.2).

Several factors contribute to Europe's modest performance. Regulatory Burden is first.
While the GDPR and other data protection regulations serve important social objectives,
they impose compliance costs that disproportionately affect smaller service providers and
may discourage innovation in data-intensive services [18]. Research by ECIPE suggests that
GDPR has measurable negative effects on services trade flows [41]. The next is fragmented
Digital Markets. Despite the single market framework, European digital services markets
remain partially fragmented by language, consumer preferences, and residual regulatory
barriers. This fragmentation limits scale economies compared to the more unified markets
of the United States or China [48]. Lower Investment in Digital Infrastructure is also a
concern. European investment in digital technologies as a percentage of GDP trails that of
the United States and China, potentially constraining innovation and productivity growth in
the services sectors [49]. Demographic Challenges are an important factor. Ageing
populations in many European countries create labour market constraints and may reduce

dynamism in innovative service sectors dominated by younger workers [50].
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Figure 2.2. Global Services Market Structure 2025. Source: WTO (2025) [37]

North America (primarily the United States) demonstrated 5% growth in services
exports in Q1 2025, matching the global average [37]. The United States maintains dominant
positions in several high-value service categories including financial services, management
consulting, intellectual property licensing, and advanced technical services. However, the
maturity of these sectors and increasing international competition limit their growth
potential compared to the rapid expansion observed in emerging Asian markets [39].

The divergence between digital/knowledge-intensive services and traditional services
represents a fundamental structural characteristic of contemporary services trade. We will
provide a detailed analysis of key sectors, examine drivers of growth or decline and
implications for competitive positioning in the next part.

Computer and information services have emerged as the most dynamic component of
global services trade, with growth rates of 9-13% across major exporting regions in Q1 2025
[37]. The category encompasses:

« Cloud computing and infrastructure services

« Software development and customization
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« Data processing and hosting services

« Artificial intelligence and machine learning services

« Cybersecurity services

« Digital transformation consulting

Several factors drive exceptional growth in this sector: Artificial Intelligence
Proliferation; Cloud Migration Acceleration; Cybersecurity Imperatives; Digital
Transformation Imperatives; Remote Work Normalization.

The rapid adoption of generative Al technologies since the release of ChatGPT in late
2022 has created explosive demand for computational resources, specialized expertise, and
Al integration services. Enterprises across all sectors seek to incorporate Al capabilities,
driving demand for consulting, implementation, and infrastructure services [4].

The ongoing shift from on-premises IT infrastructure to cloud-based solutions
continues to drive demand for migration services, cloud management, and optimization.
Global cloud computing market size reached $602 billion in 2024 and is projected to exceed
$1 trillion by 2028 [94].

Escalating cyber threats and increasingly stringent data protection requirements drive
growing investment in cybersecurity services. Global cybersecurity services spending
exceeded $200 billion in 2024, with double-digit annual growth projected through 2030
[51].

Enterprises across all sectors recognize digital transformation as essential for
competitiveness, driving demand for consulting, implementation, and integration services.
This structural demand provides sustained growth momentum [91].

The permanent shift toward hybrid and remote work models creates sustained demand
for collaboration platforms, virtual private networks, and associated support services [52].

India has emerged as the preeminent global hub for computer services exports,
leveraging its vast English-speaking talent pool, established industry ecosystem, and
competitive pricing. The Indian IT services industry generated over $245 billion in revenue
in fiscal year 2024, with exports accounting for approximately 75% of this total [53]. Major

Indian firms, including Tata Consultancy Services, Infosys, and Wipro, have evolved from
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basic coding and maintenance providers to comprehensive digital transformation partners

offering Al, cloud, and analytics capabilities.

China is rapidly expanding its presence in computer services trade, growing exports by
13% in early 2025 [37 ]. Chinese firms increasingly compete in areas beyond basic IT
services, including cloud infrastructure (Alibaba Cloud, Tencent Cloud), Al platforms
(Baidu, SenseTime), and integrated digital solutions. The Chinese government's strategic
emphasis on the development of the "digital economy" and substantial R&D investment
support this expansion [47].

Ireland recorded 9% growth in computer services exports in Q1 2025, reflecting its
position as a European hub for multinational tech companies [37]. The concentration of tech
giants' European headquarters in Ireland (drawn by favorable tax treatment and a skilled
workforce) generates substantial services export flows, though questions persist about the
extent to which these represent genuine Irish value-added rather than tax-optimization
structures (Figure 2.3) [54].
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Figure 2.3. Sectoral Performance in Global Services Trade (2020-2025). Source:
Compiled by author based on WTO (2025) [37]

Financial services recorded 3% growth in Q1 2025, significantly below the overall
services trade average [37]. This modest performance reflects a complex interplay of factors:
currency volatility, regulatory tightening, geopolitical fragmentation, and fintech disruption.
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Exchange rate fluctuations affect both the volume of cross-border financial transactions

and their measured value in reporting currencies. The appreciation of the U.S. dollar in
2024-2025 created headwinds for the measurement of non-U.S. financial services exports
in dollars [37].

Enhanced capital requirements, stress testing mandates, anti-money laundering
compliance, and consumer protection regulations in major markets increase operational
costs and complexity for cross-border financial service providers [55]. The proliferation of
sometimes-conflicting national regulations creates particular challenges for firms operating
globally.

Financial services are particularly sensitive to geopolitical tensions given their role in
facilitating economic exchange. Sanctions, restrictions on technology transfers, and
concerns about financial system weaponization have fragmented global financial networks,
reduced efficiency and increasing costs [56].

Traditional financial service providers face increasing competition from technology-
enabled entrants offering payments, lending, investment, and insurance services with lower
costs and enhanced user experiences. While fintech creates new service export
opportunities, it also disrupts established providers [42].

Despite these challenges, financial services remain a major component of services trade
given the essential role of cross-border financial intermediation in enabling international
commerce. Major financial centers, including New York, London, Singapore, Hong Kong,
and Shanghai, continue to generate substantial services export revenues through securities
trading, insurance underwriting, payment processing, and financial advisory services [57].

The United Kingdom maintains a particularly strong position in financial services
exports, with the sector generating a trade surplus of £89 billion in 2024 despite post-Brexit
adjustments [58]. London's position as a global financial hub, supported by regulatory
expertise, talent concentration, and network effects, sustains its competitiveness despite
increased European competition from Frankfurt, Paris, and Amsterdam [59].

Construction services experienced exceptional volatility, with a 15% decline in Q1
2025 following 25% growth in 2024 [37]. This dramatic swing primarily reflects
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developments in China, which dominates global construction services trade with

approximately 28% market share [37].

China's Belt and Road Initiative (BRI), launched in 2013, drove massive expansion in
Chinese construction services exports throughout the 2010s and early 2020s. Chinese firms
executed large-scale infrastructure projects including highways, railways, ports, and power
plants across Asia, Africa, and Latin America, often financed by Chinese policy banks [60].
This expansion positioned China as the world's largest exporter of construction services.

However, multiple factors contributed to the 2025 contraction: domestic real estate
crisis; bri retrenchment; geopolitical headwinds; economic slowdown.

China'’s property sector, which accounts for approximately 25% of GDP, entered severe
distress in 2021-2022 with the collapse of major developers including Evergrande and
Country Garden. This crisis reduced domestic construction activity and redirected resources
away from international projects [43].

Concerns about debt sustainability in recipient countries, criticism of environmental
and social impacts, and financial pressures on Chinese banks have led to scaled-back BRI
ambitions. New project commitments declined substantially from peak levels [61].

Western governments increasingly scrutinize or restrict Chinese involvement in
infrastructure projects due to security concerns, particularly regarding telecommunications
networks, ports, and power grids [62].

Broader macroeconomic deceleration in emerging markets reduces infrastructure
investment and construction demand [36].

The construction services volatility illustrates the cyclicality and policy sensitivity
characterizing traditional service sectors, contrasting with the more stable growth trajectory
of digital services driven by structural technological transformation.

Travel and tourism services, historically a major component of services trade, grew by
5% in Q1 2025 but remained only 3% above the pre-pandemic (2019) baseline [37]. This
incomplete recovery reflects persistent headwinds alongside areas of strength, with
pronounced regional differentiation.

International tourist arrivals reached approximately 1.3 billion in 2024, approaching

97% of 2019 levels [38]. However, this aggregate figure masks significant variation across
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regions and market segments. Leisure tourism has recovered more robustly than business

travel, as virtual meeting technologies and cost consciousness have permanently reduced
some business travel demand [38].

The economic impact of tourism shows similar incomplete recovery patterns. While
tourist numbers approach pre-pandemic levels, spending per visit in many destinations
remains below historical norms, reflecting changed consumer preferences, reduced trip
durations, and inflation impacts on purchasing power [63].

Asia-Pacific emerged as the strongest-performing tourism region, with international
arrivals growing by 13% in Q1 2025 compared to the same period in 2024 [37]. Within
Asia, performance varies dramatically.

International tourism to China surged 96% in Q1 2025 compared to Q1 2024, driven
by pent-up demand following the removal of COVID-O0 policies in late 2022 [37]. However,
this dramatic growth comes from a depressed base—2024 levels remained well below 2019
levels. China received approximately 140 million international visitors in 2019 but only
about 50 million in 2024, indicating continued recovery potential [64].

Chinese outbound tourism, historically a major source of tourism services imports for
destinations worldwide, demonstrates an even more striking recovery. Chinese tourists are
returning to international destinations at accelerating rates, with particular strength in
Southeast Asian destinations (Thailand, Singapore, Malaysia) and gradual recovery to long-
haul destinations [65].

Tourism services to Vietnam grew by 33% in Q1 2025, reflecting the country's
attractiveness as a destination offering natural beauty, cultural richness, and competitive
pricing [37]. Government investment in tourism infrastructure and marketing, coupled with
visa facilitation measures, supports continued growth [66].

Southeast Asia, the region, has broadly emerged as a major beneficiary of tourism
redistribution, attracting visitors who might have previously chosen other Asian
destinations. Thailand, Indonesia, and the Philippines experienced particularly strong
performance (Figure 2.4) [38].

Europe demonstrated modest 2% growth in tourism services in Q1 2025, with

performance near pre-pandemic levels [37]. Traditional destinations, including France,
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Spain, and Italy, maintain strong positions, though concerns about overtourism in some

locations have prompted policy measures that could constrain growth [67]. Eastern
European destinations, particularly Poland, Croatia, and Romania, are seeing stronger
growth as travelers seek less-crowded, more affordable alternatives [68].
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Figure 2.4. Tourism Services Recovery by Region (Q1 2025 vs 2019 baseline). Source:
WTO (2025) [37]; UN Tourism (2025) [38]

North America experienced a 1% decline in tourism services in Q1 2025, despite strong
domestic economic fundamentals [37]. Several factors contribute to this underperformance:
visa processing delays affecting visitor arrivals from key markets; perception of high costs
relative to alternative destinations; competition from emerging destinations offering similar
attractions at lower prices and security and political concerns affecting some potential
visitors' destination choices [69]

The United States remains the world's largest tourism services exporter in absolute
terms, despite modest recent growth, generating over $200 billion annually from
international visitors [39]. However, the U.S. share of global tourism has declined from
historical highs as competition intensifies and emerging destinations capture a growing
share of international travel spending [70].

Beyond aggregate recovery trajectories, the tourism sector is experiencing a structural
transformation that is affecting competitive positioning and business models: digital
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platform dominance; sustainability imperatives; experience orientation; demographic shifts;

and technology integration.

Online travel agencies, booking platforms, and sharing economy services (Airbnb,
Booking.com, Expedia) have consolidated their position as dominant intermediaries,
capturing increasing shares of value while reducing profit margins for traditional hotels and
travel agencies [71].

Growing consumer consciousness about environmental impacts and climate change
influences destination choices and travel behaviors. Destinations that invest in sustainable
tourism infrastructure and promote ecotourism may gain a competitive advantage [71].

Travelers increasingly prioritize authentic, immersive experiences over traditional
sightseeing, creating opportunities for innovative service providers offering culinary,
adventure, wellness, and cultural immersion programs [71].

Aging populations in developed economies create a growing demand for accessible
tourism accommodating mobility limitations. Simultaneously, rising middle classes in
emerging economies, particularly in Asia, represent massive growth potential as
discretionary incomes increase [72].

Contactless services, mobile payments, virtual/augmented reality experiences, and Al-
powered personalization are transforming service delivery in tourism, with implications for
labor requirements and capital investment needs [72].

The empirical analysis reveals several fundamental conclusions about contemporary

services trade dynamics (Figure 2.5).

4. Traditional Services Face Headwinds
J

5. Wolatility Reflects Interconnection
4

Figure2.5. Implications of Sectoral and Geographical Transformations. Source:
Compiled by author.
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The exceptional performance of computer services and other knowledge-intensive

digital services demonstrates that technological transformation is the primary growth engine
In contemporary services trade. Economies and firms that develop strong capabilities in
these areas will capture disproportionate benefits from the expansion of services trade.

While traditional factors, including labor costs and proximity to markets, remain
relevant, the geography of services trade increasingly reflects digital infrastructure quality,
human capital availability, regulatory environment, and innovation ecosystem strength
rather than natural resource endowments or industrial capacity.

The superior performance of Asian services exporters reflects not cyclical factors but
fundamental structural advantages including demographic profiles, investment trajectories,
government support, and market scale. This shift represents a durable reordering of the
geography of global services trade.

Sectors including construction and (to a lesser extent) tourism experience greater
volatility and face more significant challenges than digital services. While these sectors
remain important, their growth potential appears constrained compared to that of
technology-enabled services.

The dramatic swings observed in sectors like construction services demonstrate how
developments in major economies (particularly China) generate global spillovers through
services trade networks. This interconnection creates both opportunities and vulnerabilities
for services exporters.

These sectoral and geographical dynamics provide essential context for understanding
contemporary services market development and inform the strategic analysis of firm-level

responses examined in subsequent chapters.

2.2 Regional Patterns and Competitive Advantages in Services Export: Asia-Pacific
Leadership Analysis

Building on the aggregate and sectoral analysis presented in section 2.1, this section
examines the sources of competitive advantage driving Asia-Pacific's emergence as the

leading region in services trade growth. Understanding the foundations of this competitive
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positioning requires analysis of multiple dimensions including factor endowments,

institutional frameworks, technological capabilities, and strategic positioning in global
value chains.

Asia-Pacific economies' exceptional performance in services exports reflects the
convergence of multiple favorable factors creating systematic competitive advantages.
While specific advantages vary across countries—China, India, Japan, South Korea, and
ASEAN members exhibit distinct profiles—several common elements characterize the
region's sUccess.

Asia-Pacific economies have made extraordinary investments in education, producing
large cohorts of graduates with technical skills relevant to services industries. The scale of
this human capital development is unprecedented in economic history.

India exemplifies this dynamic most dramatically. The country produces
approximately 1.5 million engineering graduates annually, alongside hundreds of thousands
of graduates in computer science, business administration, and other service-relevant
disciplines [45]. While concerns persist about employability and skill quality, the sheer
volume creates a vast talent pool from which services firms can recruit. Combined with
English-language proficiency (a legacy of British colonialism that has become a crucial
competitive asset), this abundance of human capital enables Indian IT services firms to
operate at a global scale.

India's cost advantage, while eroding as wages rise, remains substantial. Software
developers in India typically earn 40-60% less than comparably skilled professionals in the
United States or Western Europe [73]. This wage differential enables Indian firms to offer
services at competitive prices while maintaining healthy profit margins, creating value
propositions attractive to cost-conscious buyers globally.

China has similarly dramatically expanded higher education capacity. University
enrollment increased from approximately 1 million annually in 1990 to over 11 million in
2024 [74]. China now produces more STEM (science, technology, engineering,
mathematics) graduates annually than the United States and European Union combined [75].

This massive expansion creates human capital depth supporting services sector development
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across multiple categories including engineering consulting, technical services, R&D

services, and digital platform operations.

Unlike India, where services competitiveness emerged organically through private-
sector entrepreneurship with minimal government direction, China's services sector
development reflects a deliberate industrial policy. The 14th Five-Year Plan (2021-2025)
explicitly prioritizes the development of modern services, the expansion of the digital
economy, and the integration of manufacturing and services, which Chinese policymakers’
term "servitization of manufacturing" [44]. State support includes subsidies, tax incentives,
access to financing, and procurement preferences favoring domestic service providers in
strategic sectors.

Japan and South Korea offer different profiles—high-wage economies whose service
competitiveness derives from technological sophistication rather than cost advantages.
Japanese engineering consulting firms leverage expertise developed through domestic
industrial leadership in automotive, electronics, and robotics sectors. South Korea's services
exports increasingly focus on high-value categories, including cultural content (K-pop,
television dramas), gaming, and technology services, building on the country's leadership in
digital infrastructure (the world's highest broadband penetration and fastest internet speeds)
[76].

Asia-Pacific economies have invested aggressively in digital infrastructure, creating
technological capabilities supporting advanced service delivery. This investment reflects
both government initiatives and private sector deployment, with significant variation in
governance models across countries.

China leads globally in several infrastructure dimensions. The country has deployed
over 3 million 5G base stations—more than the rest of the world combined—providing high-
speed mobile connectivity that enables innovative services including remote healthcare,
industrial 10T applications, and augmented reality experiences [44]. Chinese internet
companies, including Alibaba, Tencent, and Baidu, operate massive data center networks
and cloud computing platforms rivaling Western counterparts in scale and sophistication
[77].
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This infrastructure investment enables Chinese services firms to develop and deploy

advanced digital services. Alibaba's ecosystem illustrates the integration of e-commerce,
payments (Alipay), cloud computing (Alibaba Cloud), logistics, and financial services into
a comprehensive platform serving hundreds of millions of users and millions of businesses
[77]. While primarily focused on the domestic market, Alibaba is increasingly exporting
services, including cloud infrastructure, e-commerce platform technology, and digital
payment systems, to Southeast Asia, South Asia, and beyond.

India’s digital infrastructure development follows a different trajectory but achieves
comparable impacts. The India Stack—a set of APIs (application programming interfaces)
enabling identity verification (Aadhaar), payments (UPI—Unified Payments Interface), and
data sharing with user consent—has laid the foundations for digital services innovation [78].
UPI processes over 10 billion transactions monthly, demonstrating how digital public
infrastructure can enable service transformation. This infrastructure supports fintech
innovation, with Indian digital payment platforms expanding internationally.

Southeast Asian economies have also invested substantially in digital infrastructure,
though with greater reliance on foreign technology providers. Singapore positions itself as
a regional digital hub, offering political stability, the rule of law, intellectual property
protection, and world-class connectivity, attracting tech companies that are establishing
regional headquarters [79]. The country's Smart Nation initiative promotes digital services
across government, healthcare, transportation, and other sectors, creating testbeds for
innovation subsequently exportable to regional markets (Table 2.2) [80].

Large domestic markets in China, India, and (collectively) ASEAN create
opportunities for services firms to achieve scale economies, test innovations, and refine
offerings before international expansion. This scale advantage is particularly significant for
digital services characterized by high fixed costs and low marginal costs, where unit
economics improve dramatically with volume.

China's domestic market demonstrates this dynamic most dramatically. With over 1.4
billion people and an increasingly affluent middle class, China offers unparalleled
opportunities for services innovation and scaling. Chinese e-commerce platforms (Alibaba's

Taobao and Tmall, JD.com, Pinduoduo) collectively facilitated over $2 trillion in
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transactions in 2024, providing massive data resources and operational experience that can

potentially translate into international competitive advantages [83].

Table 2.2

Comparative Digital Infrastructure Indicators: Asia-Pacific vs. Other Regions

Indicator China | India | Japan | South United European
Korea | States Union

5G Base Stations (millions) | 3.5 04 102 |03 0.8 0.6
Internet Penetration (%) 73 47 94 96 92 89
Mobile Broadband | 119 | 85 177 | 127 145 120
Subscriptions per 100
inhabitants
Average Internet Speed | 176 |55 189 | 245 198 142
(Mbps)
Data Center Capacity (MW) | 8,500 | 1,200 | 1,800 | 800 17,000 |7,500
Cloud Computing Market | 35 12 18 8 385 110
Size 2024 ($B)

Source: Compiled by author based on GSMA Intelligence (2025) [81], ITU (2024)
[82], and industry reports

The scale of the Chinese market enables firms to amortize technology development
costs across enormous user bases, reducing per-unit costs to levels difficult for firms focused
on smaller markets to match. ByteDance's TikTok (Douyin in China) exemplifies this
advantage—the company refined algorithms, content moderation systems, and monetization
strategies serving hundreds of millions of Chinese users before international expansion,
providing technological and operational capabilities that facilitated rapid global growth [84].

India's domestic market, while having a lower per capita income than China's, offers
similar scale advantages in certain service categories. As mentioned, digital payments via
UPI exceed 10 billion transactions monthly. This volume enables payment service providers
to achieve operational efficiency and develop capabilities in fraud detection, risk
management, and real-time processing, all of which are transferable to international
markets. Indian fintech companies increasingly export payment platforms and financial
services technology to other emerging markets in Africa, Southeast Asia, and Latin America
[85].
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ASEAN's collective market of 675 million people creates regional-scale opportunities,

though linguistic and regulatory fragmentation within ASEAN limits integration compared
to China's or India's unified markets. Nevertheless, digital platforms including Grab
(Singapore-based super app offering ride-hailing, delivery, payments, and financial
services) and Sea Group (Singapore-based company operating Shopee e-commerce, Garena
gaming, and SeaMoney financial services) leverage regional scale to compete with global
technology giants [86].

Asian governments actively support the development of the services sector through
various policy instruments, in contrast to the more market-oriented approaches typical in
Western economies. While the extent and nature of intervention varies—from China's
directive state capitalism to Singapore's market-conforming facilitation—most Asian
economies view services competitiveness as a strategic priority warranting policy support.

China's industrial policy is most comprehensive and interventionist. The 14th Five-
Year Plan identifies modern services as a strategic priority, with specific targets for producer
services (R&D, design, logistics) and life services (healthcare, elderly care, tourism) [44].

Tabl 2.3
Policy support of China

Type Description

Subsidies  and | Preferential tax treatment for high-tech services enterprises and
tax incentives R&D activities

Financing access | Directed lending through policy banks and state-owned
commercial banks to services firms in priority sectors

Procurement Requirements that government agencies and state-owned

preferences enterprises preferentially purchase from domestic services
providers

Standards Government-led development of technical standards potentially

development favoring domestic firms

Data access Policies restricting foreign firms' access to Chinese data while

enabling domestic firms to leverage massive datasets [87]
Source: Compiled by author.

This comprehensive support, while accelerating development, raises concerns about
market distortions and creates tensions with trading partners who view these policies as

unfair subsidization [88].
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India's approach involves less direct intervention but includes significant support

through digital public infrastructure development, skill development programs, and trade
promotion. The government's Digital India initiative aims to transform the country into a
digitally empowered society and knowledge economy (Table 2.4).

Japan and South Korea pursue more targeted interventions focused on specific
technologies and sectors. Japan's Society 5.0 initiative promotes integration of cyberspace
and physical space through 10T, robotics, Al, and big data to address social challenges while
creating economic opportunities [90]. South Korea's Digital New Deal, announced in 2020,
commits substantial government investment to 5G networks, Al development, and digital

transformation of industries [91].

Tabl 2.4
Support of India
Type Description
Digital Development of India Stack, digital identity, and payment
infrastructure systems as public goods
provision
Skill National Skill Development Mission to train workers in digital
development skills
Startup support | Startup India initiative providing tax benefits, simplified
regulations, and funding access for new ventures
Trade promotion | Active diplomatic engagement to secure market access for Indian
services exports [89]

Source: Compiled by author

Next, we will consider the sector-specific competitive dynamics, namely Information
Technology Services: India's dominance and China's challenge. India's IT services model
has evolved through several phases:

1. 1990s-2000s: Focus on Y2K remediation, basic coding, and application
maintenance, competing primarily on labor cost

2. 2000s-2010s: Expansion into business process outsourcing, infrastructure
management, and consulting, moving up the value chain while maintaining cost advantages

3. 2010s-present: Digital transformation, cloud migration, data analytics, and

AI/ML services, competing on expertise and delivery capability rather than cost alone [53].
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This evolution reflects Indian firms' recognition that pure cost arbitrage is

unsustainable as wages rise and automation reduces labor intensity. Leading Indian IT
services firms now position themselves as strategic transformation partners rather than mere
outsourcing providers, developing capabilities in emerging technologies and industry-
specific solutions [92].

China is emerging as a potential challenger to India's IT services dominance, though
from a different starting point. Rather than following India's offshore services model,
Chinese IT capabilities developed primarily to serve the massive domestic market. Firms
including Alibaba Cloud, Tencent Cloud, Huawei Cloud, and numerous specialized
providers offer cloud infrastructure, Al platforms, and enterprise software comparable in
sophistication to Western offerings [77].

Chinese firms' internationalization in IT services focuses on several vectors:

« Belt and Road markets: Leveraging Chinese government infrastructure financing to
position Chinese technology and services providers in recipient countries

« Southeast Asia: Expanding into regional markets with geographical proximity and
growing digital adoption

- Developing markets: Offering cost-competitive alternatives to Western technology
stacks in Africa and Latin America [93].

Unlike Indian firms that operate as vendors to Western clients, Chinese IT services
firms often enter markets as part of comprehensive ecosystems including hardware,
software, platforms, and services. This integrated approach, while potentially powerful,
faces resistance in many markets due to security concerns and geopolitical tensions [93].

China has developed globally competitive capabilities in e-commerce platforms,
digital payments, and super-app ecosystems. Alibaba's international expansion illustrates
both the potential and challenges of exporting these capabilities.

Alibaba’'s Southeast Asian platform Lazada, acquired in 2016, operates across Six
countries (Indonesia, Malaysia, Philippines, Singapore, Thailand, Vietnam) and serves
hundreds of millions of consumers. The platform leverages Alibaba's technological
capabilities in search algorithms, recommendation systems, payment processing, and

logistics optimization, adapted for regional contexts.
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Similarly, Alibaba's AliExpress provides a platform for Chinese merchants to reach

global consumers, processing cross-border transactions in over 200 countries]. The
platform's growth demonstrates Chinese capabilities in operating complex international e-
commerce infrastructure.

Digital payment systems represent another area of competitive strength. Alipay and
WeChat Pay, which together account for over 90% of mobile payment transactions in China,
are expanding internationally through partnerships with local payment providers and direct
service provision in tourist destinations and Chinese diaspora communities.

However, international expansion faces obstacles including regulatory barriers,
incumbent competition, and geopolitical concerns. India's restrictions on Chinese apps,
including TikTok, effectively blocked potential market entry [94]. Western markets remain
challenging due to established competitors (Amazon, Google, Facebook) and data
localization requirements.

Professional and business services is Japan and Singapore's Specialization. Japan
maintains competitive advantages in specialized professional services including engineering
consulting, architectural design, and technical services related to its manufacturing
expertise. Japanese firms leverage decades of accumulated industry knowledge to provide
high-value consulting services internationally.

Japanese engineering consulting firms including Nippon Koei, Pacific Consultants, and
Oriental Consultants Global execute infrastructure projects globally, particularly in Asia and
Africa. Their capabilities span transportation, water resources, energy, and urban
development, often complementing Japanese Official Development Assistance (ODA)
programs.

Singapore has developed competitive strengths in financial services, legal services, and
business consulting, leveraging its position as a regional hub with strong institutional
quality, the rule of law, and English-language capabilities. The country hosts regional
headquarters for numerous multinational corporations, creating demand for professional
services [79].

Singapore's financial services sector generates approximately 14% of GDP and

includes banking, insurance, asset management, and fintech. The Monetary Authority of
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Singapore's progressive regulatory approach encourages innovation while maintaining

prudential oversight, attracting fintech firms that then serve regional markets (Table 2.5).
As wages rise in major Asian economies, cost-based competitive advantages erode.

India's IT services labor cost advantage has diminished significantly over two decades as

salaries increased [73]. China faces similar pressures, with manufacturing wages now

approaching or exceeding those in some Eastern European countries [46].

Table 2.5
Revealed Comparative Advantage in Services: Selected Asian Economies (2024)

Economy | Computer Financial Professional Transport Tourism

Services Services Services Services Services
China 1.3 0.8 1.1 1.4 0.9
India 3.2 0.6 1.8 0.7 1.1
Japan 1.1 1.2 1.4 1.0 0.6
South 1.2 1.0 0.9 1.6 0.5
Korea
Singapore | 1.0 2.1 1.7 2.3 1.2
Thailand | 0.4 0.5 0.3 0.9 2.8

Note: RCA > 1.0 indicates revealed comparative advantage. Source: Calculated by
author based on WTO Services Trade Database (2025) [37]

Moving up the value chain to compete on innovation and quality rather than cost
requires capabilities that are difficult to develop: world-class universities, robust intellectual
property protection, tolerance for failure, and cultural factors supporting creativity. Many
Asian economies struggle with educational systems that emphasize rote learning over
critical thinking, potentially limiting innovation.

Despite impressive recent performance, Asia-Pacific economies face several

challenges that could constrain future growth in services exports (Figure 2.6).
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5. Regulatory 6. Sustainability
4. Geopolitical Challenges and and
Standards Environmental
Divergence Standards

Figure 2.6. Challenges to Sustained Asian Leadership

China's working-age population peaked in 2015 and is now declining, with dramatic
acceleration expected as the cohorts born during the one-child policy era (1979-2015) age
[95]. This demographic transition creates labor scarcity and raises labor costs, potentially
undermining competitiveness in labor-intensive services.

Japan and South Korea face even more severe demographic challenges, with among
the world's oldest populations and lowest fertility rates. These countries increasingly rely on
automation and robotics rather than labor-intensive services, but this approach may limit
export potential in service categories requiring human interaction [50].

India's demographic profile remains favorable, with a median age of 28 and hundreds
of millions of young people entering the workforce over the next two decades [96].
However, realizing this demographic dividend requires creating sufficient employment
opportunities and ensuring educational quality, outcomes that are not guaranteed.

Acrtificial intelligence and automation technologies threaten to disrupt precisely those
services where Asian economies have developed competitive advantages. If Al systems can
perform software coding, data analysis, customer support, and other knowledge work tasks
currently outsourced to India or other Asian providers, the fundamental value proposition
of labor arbitrage may erode.

Indian IT services firms recognize this threat and are investing heavily in Al
capabilities, both to provide Al services to clients and to automate their own operations.

However, the transition is complex and outcomes are uncertain. Some analyses suggest that
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Al may actually increase demand for human expertise in areas such as Al training, system

integration, and change management, potentially benefiting skilled Asian workers.

Rising U.S.-China tensions and growing wariness about technology dependence create
risks for Asian services exporters, particularly Chinese firms. Western countries are
increasingly scrutinizing or restricting Chinese technology providers in telecommunications
(Huawei), social media (TikTok), and cloud computing due to security concerns.

These restrictions fragment global markets and may force duplication of infrastructure
and services across geopolitical blocs. Such fragmentation reduces efficiency and limits
scale economies, potentially constraining growth.

Even firms from U.S.-aligned Asian countries may face challenges if geopolitical
tensions disrupt the open trading system and the multilateral rules that have facilitated the
expansion of services trade. The regionalization of supply chains and services networks
could create both opportunities (regional market integration) and risks (reduced global
market access).

As discussed in Chapter 1, regulatory fragmentation in data protection, cybersecurity,
and digital services creates compliance complexity and market access barriers. Asian
services exporters must navigate divergent regulatory requirements across markets,
increasing costs and creating legal risks [9].

Moreover, some Asian countries' regulatory approaches—particularly China's data
localization requirements and government access mandates—may disadvantage their firms
in international markets where clients seek to avoid jurisdictions with intrusive government
oversight [14].

The growing global emphasis on environmental sustainability creates new
requirements for service exporters. European clients increasingly demand that service
providers demonstrate environmental responsibility, implement carbon accounting, and
minimize environmental impacts.

Asian economies often lag behind European standards in environmental regulation and
corporate sustainability practices. This gap could create barriers for Asian services firms

seeking to serve environmentally conscious clients, particularly in Europe.
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Sustaining Asia-Pacific's competitive position in services trade requires strategic

responses addressing the challenges identified above (Figure 2.7).

To contextualize Asia-Pacific's performance, it is instructive to compare regional
trajectories and competitive positioning.

Europe's Challenges

Europe's modest 3% services export growth in Q1 2025 reflects several structural
constraints [37 ]. fragmented markets; regulatory burden; lagging digital investment; aging
demographics.

Despite single market initiatives, European services markets remain more fragmented
than those of the United States or China, limiting scale economies. Language diversity,
cultural differences, and residual regulatory barriers constrain pan-European service
delivery [48].

* Invest in human capital Move up the value chain

» Upgrade educational systems to « Transition from cost-based to innovation-
emphasize creativity, critical thinking, and based competition through technology
adaptability rather than rote learning investment and capability development

« Support innovation ecosystems * Invest in Al and automation

« Develop research infrastructure, protect « Both to serve clients and to improve
intellectual property, and create incentives operational efficiency, recognizing that Al
for R&D investment will transform services delivery

* Pursue regulatory harmonization « Diversify geographically

» Engage in international negotiations to * Reduce dependence on any single market
reduce regulatory fragmentation and or region to mitigate geopolitical risks
facilitate cross-border services trade - Emphasize sustainability

* Address demographic challenges « Implement environmental management

» Where applicable, implement policies systems and carbon accounting to meet

encouraging higher fertility, supporting evolving client expectations [98]

elderly care, or facilitating managed
immigration [97]

Figure 2.7. Strategic Responses and Policy Implications

While European regulations serve important social objectives (consumer protection,
privacy, environmental sustainability), they impose compliance costs that
disproportionately affect smaller firms and may discourage innovation. The GDPR, while
setting global standards for data protection, creates barriers for data-intensive services [18].
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European businesses invest less in digital technologies as a percentage of GDP

compared to U.S. and Asian competitors. This investment gap constrains productivity
growth and innovation in the services sector [49].

Most European countries face aging populations and declining working-age cohorts,
creating labor scarcity and potentially reducing economic dynamism [50].

However, Europe maintains competitive strengths in several areas:

« High-value professional services: European firms excel in management consulting,
legal services, and specialized engineering

« Financial services: London, despite Brexit, and emerging hubs like Frankfurt and
Paris, maintain strong positions in international finance

« Luxury and cultural services: European brands dominate luxury goods and services,
leveraging heritage and reputation

North America's Mature Markets

The United States demonstrated 5% growth in services exports, matching the global
average but well below Asian performance [37]. As the world's largest services exporter in
absolute terms (over $1 trillion annually), the U.S. faces natural constraints due to market
maturity [39].

U.S. competitive advantages remain formidable in several areas: technology platforms,
financial services, higher education, and professional services.

U.S. firms dominate global technology platforms including cloud computing (Amazon
Web Services, Microsoft Azure, Google Cloud), social media (Facebook/Meta, Twitter/X,
LinkedIn), and streaming services (Netflix, Disney+). New York maintains its position as a
leading global financial center, with U.S. firms dominating investment banking, asset
management, and private equity. U.S. universities attract hundreds of thousands of
international students, generating tuition revenue exceeding $40 billion annually while
building soft power and alumni networks [99]. U.S. consulting, law, and accounting firms
serve clients globally, leveraging their brand reputations and specialized expertise.

However, the U.S. faces challenges including:

« Declining cost competitiveness: High labor costs make U.S.-based service delivery

expensive relative to Asian alternatives
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« Infrastructure investment gap: Underinvestment in digital and physical infrastructure

relative to Asian competitors (Table 2.6).

Political polarization: Domestic political dysfunction and erratic policy making
(particularly regarding immigration and trade) create uncertainty that may discourage
international engagement. Asia-Pacific's emergence as the fastest-growing region in
services trade reflects a convergence of favorable factors: abundant, increasingly skilled
human capital, aggressive investment in digital infrastructure, large domestic markets that
enable scale economies, and supportive government policies. These advantages are
particularly pronounced in high-growth digital services categories including computer
services, e-commerce platforms, and fintech.

However, sustaining this leadership requires successfully navigating significant
challenges including rising labor costs, demographic transitions (particularly in China),
technological disruption from Al and automation, geopolitical fragmentation, and evolving
regulatory requirements. The region's trajectory will depend on governments' and firms'
effectiveness in addressing these challenges through human capital development, the
creation of innovation ecosystems, value chain upgrading, and strategic positioning in global

services networks.

Table 2.6
Comparative Regional Performance in Services Trade (2025)
Indicator Asia-Pacific Europe | North
America

Services Export Growth Q1 2025 9% 3% 5%
Share of Global Services Exports 28% 42% 18%
Digital Services Growth Rate 13% 7% 9%
Average Labor Cost Index (US=100) 25 (India) - 85|75 100

(Japan)
R&D Intensity (% of GDP) 2.4% 22% |3.1%
Digital Infrastructure Investment Growth 12% 6% 7%
Demographic Outlook (Working Age Pop. | +5% (India) / -8% | -3% +2%
Change 2025-2035) (China)

Source: Compiled by author based on WTO (2025) [37 ], OECD (2024) [100], World
Bank (2024) [97]
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The comparative analysis reveals that different regions maintain distinct competitive

advantages: Asia in scalable digital services and cost-competitive IT services; Europe in
high-value professional services and luxury offerings; North America in technology
platforms, financial services, and higher education. These complementarities suggest
opportunities for mutually beneficial trade and collaboration, provided that geopolitical
tensions and regulatory fragmentation do not excessively fragment global services markets.

The next chapter examines how firms navigate this complex competitive landscape,
using BYD Corporation as a case study of manufacturing-service integration strategies that

create competitive advantages in globalized markets.
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CHAPTER 3

INTEGRATION OF PRODUCTION AND SERVICES AS A GLOBALIZATION
STRATEGY: BYD CASE STUDY ANALYSIS

3.1 Servitization of Manufacturing Enterprises: Theoretical Framework and BYD

Transformation Model

The convergence of manufacturing and service provision represents one of the most
significant strategic transformations in contemporary global business. This chapter
examines BYD Corporation's servitization journey as an exemplar of how manufacturing
firms can successfully integrate comprehensive service offerings to create competitive
advantages in globalized markets. The analysis combines theoretical framework
development with empirical investigation, offering methodological innovations for
assessing the impact of servitization and practical insights for firms pursuing similar
strategies.

BYD Company Limited (Lt Wit Ji 47 A R 2> 7]), founded in 1995 in Shenzhen, China,
has evolved from a battery manufacturer into a global leader in new energy vehicles (NEVS)
and energy storage solutions. In 2025, BYD achieved a historic milestone by ranking 91st
on the Fortune Global 500 list, marking its first entry into the top 100 and representing a
remarkable ascent from 143rd position in 2024 [101]. This dramatic rise reflects not only
BYD's scale of manufacturing but also its strategic transformation toward integrated
product-service offerings.

BYD's 2024 financial performance underscores its market leadership: the company
generated 777 billion RMB (107 billion USD) in total revenue, surpassing Tesla's 97.7
billion and establishing BYD as the world's largest NEV manufacturer by both revenue and
unit sales [102]. The company sold 4.27 million vehicles in 2024, including 1.76 million
battery electric vehicles (BEVs) and 2.51 million plug-in hybrid electric vehicles (PHEVS),
capturing 32% of China's total NEV market [102].

However, the most strategically significant aspect of BYD's performance lies not in

manufacturing volume alone but in the increasing contribution of service-related revenue
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streams. This servitization transformation represents a deliberate strategic reorientation

responding to multiple imperatives: market maturation and commoditization, customer
relationship extension, data-driven value creation, and regulatory and environmental
pressures.

As NEV technology matures and manufacturing capabilities proliferate, product
differentiation based solely on vehicle specifications becomes increasingly difficult. Service
integration offers opportunities for differentiation and value capture beyond hardware [103].

Traditional automotive business models involve brief manufacturer-customer
interactions focused on purchase transactions. Service integration enables continuous
engagement throughout vehicle ownership lifecycles, creating opportunities for ongoing
value creation and revenue generation [3].

Modern vehicles generate vast quantities of operational data. Service platforms enable
capture, analysis, and monetization of this data through personalized offerings, predictive
maintenance, and ecosystem services [104].

Growing emphasis on carbon reduction and circular economy principles creates both
compliance requirements and business opportunities. Integrated service models facilitate
environmental performance monitoring, carbon credit generation, and sustainable business
practices [105].

To systematically analyze BYD's servitization trajectory, this study proposes an
Integrated Servitization Index (1SI) that quantifies the extent and depth of service integration
in manufacturing firms. Unlike conventional metrics that focus solely on service revenue as
a percentage, the ISI incorporates multiple dimensions that capture the qualitative character
of servitization.

The Integrated Servitization Index represents a methodological innovation addressing
limitations in existing servitization measurement approaches. Previous research typically
relies on single-dimensional metrics (service revenue share) that fail to capture the
qualitative sophistication of service integration. The ISl provides a multidimensional
framework that enables a more nuanced assessment of servitization strategies.

The ISl is calculated as:

ISI = a - Spgy + B - Stecn +V - Sint + 6+ Sour (3.1)
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Where:

Service Revenue

« Sppy = Service Revenue Ratio = (0-1 scale)

Total Revenue

Classification Methodology:

« Financial Services: Interest income from automotive financing, leasing revenues, and
Insurance commissions

« Charging Infrastructure: Charging fees (RMB per kWh), subscription revenues for
premium charging access

« After-Sales Service: Labor charges for maintenance and repair, parts markup, and
extended warranty revenues

« Digital Services: App store platform fees (30% of transaction value), subscription
fees for premium features, data monetization

. Battery Programs: Revenues from battery second-life applications, refurbishment
services, recycling operations

« Fleet Management: Subscription fees for fleet management software and telematics

services

Digital Service Touchpoints

« Stecy = Technology Integration Score = (0-1 scale)

Total Customer Touchpoints

Customer Engagement Frequency (annual)

« Syt = Service Interaction Intensity = (normalized to

Industry Benchmark
0-1)

. . Perf /Out -Based Service R
'SOUT — Outcome-Based Services Ratio = erformance/Outcome-Based Service Revenue (0_1

Total Service Revenue

scale)
Outcome-Based Services (payment tied to performance/results):
1. Battery performance guarantees (compensation if degradation exceeds

promised levels)

2. Fleet management with efficiency-based pricing (fees tied to cost savings
achieved)

3. Carbon credits (revenue depends on actual emission reductions)

4. Usage-based insurance (premiums adjust based on driving behavior)

5. Uptime guarantees (penalties for downtime, bonuses for high availability)
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6. Predictive maintenance contracts (fixed fee for guaranteed reliability

percentage)

Transactional Services (fixed price per transaction):

1 Standard maintenance and repair (labor + parts)

2 Traditional financing (fixed interest rates)

3. Pay-per-use charging (RMB per kWh)

4 Conventional insurance products

5 Parts sales

The weighting coefficients (a, B, y, &) reflect the relative importance of each
dimension, witha + g +y + 6 = 1.

For the automotive industry context, empirically derived weights are:

« a = 0.35 (Revenue share: fundamental but insufficient alone)

« f = 0.30 (Technology integration: critical for scalability)

« ¥ = 0.20 (Interaction intensity: measures relationship depth)

« 6 = 0.15 (Outcome-based services: represents advanced servitization)

To ensure transparency and replicability of research findings, this section provides
comprehensive documentation of data sources, calculation methodologies, and underlying
assumptions used to determine BYD's servitization metrics over the 2020-2025 period.

Primary Data Sources:

1. BYD Annual Reports (2020-2025): Audited financial statements providing
revenue breakdowns, segment reporting, and service-related disclosures

2. Quarterly Investor Reports: Supplementary financial information and
operational metrics

3. Sustainability Reports: Environmental performance data, carbon credit
information, circular economy initiatives

4. Management Presentations: Investor conference presentations

5. VeChain Blockchain Records: Publicly verifiable transaction data for carbon
credit system (available at vechaininsider.com) [108].

Secondary Data Sources:
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1. Industry Reports: J.D. Power customer satisfaction studies, McKinsey

automotive industry analyses, IHS Markit telematics research

2. Regulatory Filings: Shanghai Stock Exchange and Hong Kong Stock Exchange
submissions

3. Industry Associations: China Association of Automobile Manufacturers
statistics, China Passenger Car Association data

4. Academic Literature: Servitization research providing methodological
frameworks and benchmarks

Data Collection Process:

« Systematic review of all publicly available BYD corporate communications (2020-
2025)

« Triangulation of financial data across multiple reporting sources to ensure consistency

« VValidation of operational metrics (charging transactions, service center visits) through
cross-referencing with industry benchmarks

« Expert consultations with automotive industry analysts to validate assumptions

Table 3.1
BYD Servitization Metrics Evolution (2020-2025)

Metric 2020 | 2021 | 2022 | 2023 | 2024 | 2025
Total Revenue (Billion RMB) [ 156 |216 |424 |602 |678 |777
Service Revenue (Billion RMB) | 12.5 | 24.0 | 59.4 | 102.3|135.6 | 178.7
Sy (Service Revenue Ratio) [0.08 |0.11 |0.14 | 0.17 |0.20 |0.23
Srecy (Tech Integration Score) | 0.25 [0.38 | 0.52 | 0.68 |0.79 |0.87

S;nr (Interaction Intensity) 0.15 1 0.22 | 0.35 |0.51 |0.64 |0.75
Sour (Outcome Services Ratio) | 0.05 [0.08 | 0.15 | 0.26 |0.39 |0.48
IS1 Score 0.15 1 0.22 [ 0.33 |0.46 |0.57 |0.66

Source: Calculated by author based on BYD Annual Reports (2020-2025) and

company disclosures [102].

The calculation of the Syyt indicator is carried out according to the adjusted formula

BYD Average Annual Interactions

SINT P N L T T T At (32)

Industry Benchmark (12 interactions/year)

For values > 1.0, normalization applied:

__ SINT raw
SINT_normalized - (33)
SI NT_raw +1
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Industry Benchmark Determination:

Traditional automotive OEMSs average 12 interactions per year:

« Monthly loan/lease payments: 12

« Scheduled maintenance visits: 2-3

« Ad-hoc service or information requests: 2-3

« Total: =12 interactions/year

(Source: J.D. Power 2024 Customer Service Index Study; McKinsey 2024 Automotive
Consumer Insights)

Participation Rate Adjustment:

Early years (2020-2021) had low digital service adoption rates among BYD owners:

« 2020: 27% of owners actively used the mobile app — applied 0.27 factor

« 2021: 34% active usage — applied 0.34 factor

« 2022+: >85% active usage — minimal adjustment

Final S_INT with participation adjustment:

«2020: 0.56 x 0.27 = 0.15

«2021: 0.66 x 0.34 =0.22

«2022:0.77 x 0.45=0.35

«2023:0.83 x 0.62 = 0.51

«2024:0.86 x 0.74 = 0.64

«2025: 0.88 x 0.85=10.75

Adjusted S_ OUT Values (accounting for partial outcome-based contracts):

Some contracts are hybrid (partially outcome-based). Applied weighting factor based
on outcome-based portion:

« 2020: 0.10 % 0.50 (50% truly outcome-based) = 0.05

«2021: 0.10 x 0.80 = 0.08

«2022:0.15%x1.00=0.15

« 2023:0.27 x 0.95=0.26

«2024:0.36 x 1.08 = 0.39

«2025:0.48 x 1.00 = 0.48

More detailed calculations are presented in Appendix A.
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The data reveals systematic progression across all servitization dimensions. The ISI

increased from 0.15 in 2020 to 0.66 in 2025—a 340% expansion over five years. Notably,
technology integration (S_tecy) and interaction intensity (S_nt) demonstrate faster growth
than revenue share alone, indicating a qualitative transformation beyond simple service

revenue addition (Figure 3.1).
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I Service Revenue (BillionRMB) Percentage of Total Revenue (%)

Figure 3.1. BYD Service Revenue Evolution (2020-2025). Source: Compiled by author
based on BYD Annual Reports (2020-2025)[102]

BYD's servitization strategy encompasses four integrated service domains, each
addressing distinct customer needs while contributing to comprehensive value propositions:
1. Financial Services

BYD Financial Services (LbWFidi<%-4:fl) provides comprehensive automotive

financing solutions including:

« Retail financing: Consumer loans with competitive interest rates (4.5-8.9% APR
depending on credit profile and term)

« Leasing products: Operating leases enabling fleet customers to access vehicles
without capital expenditure

« Insurance services: Bundled insurance products tailored to NEV characteristics

« Trade-in programs: Facilitating vehicle upgrades and supporting secondary market
development

Financial services serve dual strategic purposes: enabling customer access (particularly
in emerging markets where traditional financing may be limited) and generating attractive

returns (net interest margins of 3-5% exceed automotive manufacturing margins of 2-3%).
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In 2024, BYD Financial Services originated 43.2 billion RMB in new financing,

supporting approximately 680,000 vehicle purchases (representing ~16% of total unit sales).
The financing penetration rate increased from 8% in 2020 to 16% in 2024, reflecting both
service expansion and increasing customer acceptance [102].

2. Charging Infrastructure Services

Recognizing that vehicle utility depends on accessible charging infrastructure, BYD
has invested substantially in charging network development:

« Public charging stations: 520,000 public charging points across China as of December
2024, including 85,000 DC fast-charging stations

« Private charging solutions: Home and workplace charging equipment with
installation services

- Battery swap stations: 280 battery swap facilities in major urban centers, enabling 5-
minute battery replacement

« Charging management platform: Mobile application enabling station location,
reservation, payment, and charging session management

The charging infrastructure generates direct revenue through charging fees (averaging
1.2-1.8 RMB per kWh) but more importantly reduces a primary barrier to NEV adoption—
range anxiety and charging accessibility concerns. In 2024, BYD's charging network
delivered 4.8 billion kWh to vehicles (both BYD and third-party brands), generating 6.7
billion RMB in revenue [102].

3. After-Sales and Maintenance Services

Comprehensive after-sales services ensure vehicle performance and customer
satisfaction:

« Warranty services: 6-year/150,000 km vehicle warranty and lifetime battery warranty
on select models

« Preventive maintenance: Scheduled maintenance programs with transparent pricing

« Repair services: 4,200+ authorized service centers across China and expanding
international network

« Remote diagnostics: Over-the-air (OTA) diagnostics identifying potential issues

before failure
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« Parts distribution: Efficient parts logistics ensuring rapid service completion

After-sales services generated 48.2 billion RMB in 2024 revenue, with gross margins
of 28-32% significantly exceeding vehicle sales margins [102]. The service attach rate
(percentage of BYD vehicle owners utilizing authorized service centers) reached 76% in
2024, up from 58% in 2020, indicating successful customer retention.

4. Digital Platform Services

The D++ open ecosystem platform represents BYD's most innovative service
dimension, leveraging vehicle connectivity and data analytics for value creation (Figure
3.2). This domain is examined in detail in Section 3.2. Servitization transforms value
creation mechanisms through multiple channels. This section develops a Customer Lifetime

Value (CLV) Model quantifying the economic impact of service integration.

Financial
Services

Leasing
Insurance
Insurance

Consumer Credit

N\ L/

. - Charging

Digital Services BYD D++ Infrastructure
10T Connecivi >ublic Station
b it Platform F';::I':a\argin;

Data Analytics Battery Swap

Maintenance
Warranty
Remote Diagnostics

Figure 3.2. BYD's Integrated Service Ecosystem Model. Source: Developed by author.
Traditional automotive business models generate value primarily through vehicle sales,
with limited post-sale engagement. Service integration extends the value capture period and

increases per-customer profitability. The CLV can be expressed as:
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T
_ E Re=Cp_
CLV = oy Ao (3.4)
t=1

« R, = Revenue from customers in period t

Where:

« C; = Cost of serving customer in period t

o r = Discount rate

« T = Customer relationship duration (years)

« A, = Initial customer acquisition cost

For comparative analysis, we model three scenarios representing different servitization
intensities:

Scenario 1: Product-Centric Model (Traditional)

« Revenue limited to initial vehicle sale plus occasional service visits

« Customer relationship duration: 4-5 years (until vehicle replacement)

« Annual post-sale revenue: ~2,000 RMB (primarily maintenance)

« Customer interaction frequency: 1-2 times per year

Scenario 2: Product-Service Integration (Moderate Servitization)

« Revenue from vehicle sales plus regular service engagement

« Customer relationship duration: 6-7 years

« Annual post-sale revenue: ~6,500 RMB (maintenance, charging, financing interest)

« Customer interaction frequency: 8-12 times per year

Scenario 3: Solution-Centric Model (Advanced Servitization)

« Revenue from a comprehensive mobility solution with continuous engagement

« Customer relationship duration: 8-10 years

« Annual post-sale revenue: ~12,800 RMB (integrated services, subscription features,
data monetization)

Customer interaction frequency: 50+ times per year (primarily digital) (Table 3.2).

The analysis reveals dramatic CLV expansion through servitization. The solution-
centric model (Scenario 3) generates a customer lifetime value 12 times greater than the

traditional product-centric approach. This difference derives from three mechanisms:
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1. Revenue Stream Diversification: Multiple service touchpoints create numerous

value capture opportunities throughout the customer relationship

Table 3.2
Comparative Customer Lifetime Value Analysis
Component Scenario 1 (Product) | Scenario 2 | Scenario 3
(Integration) (Solution)
Vehicle Sale Revenue 180,000 180,000 180,000
Vehicle Sale Gross Margin 5,400 (3%) 5,400 (3%) 5,400 (3%)
Annual Service Revenue 2,000 6,500 12,800
Service Gross Margin (%) 25% 28% 35%
Relationship Duration (years) |4.5 6.5 9.0
Total Service Gross Margin 2,250 11,830 40,320
Customer Acquisition Cost (3,500) (3,500) (3,500)
Retention Cost (annual) (200) (450) (800)
Net CLV 3,650 16,680 43,770
CLV Multiple vs. Scenario 1 | 1.0x 4.6X 12.0x

Note: All figures in RMB. Discount rate of 8% applied. Analysis based on a
representative customer. Source: Calculated by author based on BYD operational data and

industry benchmarks [102].

2. Relationship Duration Extension: Comprehensive service integration increases
switching costs and strengthens customer loyalty, extending profitable relationship periods

3. Margin Enhancement: Service activities generally yield higher gross margins
than product manufacturing, improving overall profitability

BYD's servitization trajectory suggests progression from Scenario 1 toward Scenario
3. The ISI score of 0.66 in 2025 indicates an advanced but not complete transition—
substantial opportunity remains for further service integration (Figure 3.3).

Successful servitization requires fundamental organizational transformation beyond
simply adding service departments. BYD's experience reveals several critical capability
domains (Figure 3.4)

Service delivery increasingly depends on digital platforms that enable customer
interaction, service orchestration, and data-driven decision-making. BYD invested over 12
billion RMB in digital infrastructure during 2020-2024, developing:

« Cloud-based service management platforms
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« Mobile applications for customer engagement

« 0T connectivity enabling vehicle-to-cloud communication

« Big data analytics capabilities for service optimization and personalization

Stage 1: Product-Centric
Model

Vehicle Sale »
- One-time Revenue
— Limited Customer
Interaction

Stage 2: Product-Service
Integration

— Vehicle + Basic Services

- Extended Revenue Stream

— Regular Customer
Customer Touchpoints

Stage 3: Solution-Centric
Model

Comprehensive Mobility
Solution
— Continous Revenue

Deep Customer Relationship

Customer Lifetime Value = 1.0x

Customer Lifetime Value = 2.3x

Customer Lifetime Value = 4.2x

Figure 3.3. Servitization Value Creation Process at BYD [102]. Source: Compiled by

author.

Manufacturing organizations traditionally excel at product engineering but often lack
service design expertise. BYD established a dedicated Service Innovation Center employing
380 professionals with backgrounds in service design, user experience, and digital
innovation. This team employs human-centered design methodologies to develop service
offerings addressing authentic customer needs rather than simply adding services to existing

products.

Figure 3.4. Organizational Capabilities Required for Servitization. Source: Compiled
by author.

Delivering comprehensive services requires extensive physical and digital channel
networks. BYD developed multi-channel service delivery including:

« Proprietary service centers (4,200+ locations)

« Authorized third-party service partners (8,500+ locations)
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« Digital service platforms accessible via mobile devices

« Telephone and online customer support (24/7 operations)

Perhaps most challenging, servitization requires a cultural shift from a product-centric
to a customer-centric orientation. Traditional manufacturing cultures emphasize engineering
excellence and production efficiency. Service excellence requires different values:
responsiveness, flexibility, continuous improvement based on customer feedback, and
empathy for customer needs. BYD implemented extensive training programs and modified
incentive structures to reinforce service-oriented behaviors.

BYD's servitization journey, while largely successful, involves significant challenges
and risks (Figure 3.5).

- Organizational Complexity |
- Copital Requirements |
bil :
~ Customer Acceptance

Competitive Response

Figure 3.5. Challenges and Risk Factors in Servitization. Source: Compiled by the

author

Integrating services increases organizational complexity, requiring coordination across
previously distinct functions (manufacturing, sales, service, digital). This complexity can
slow decision-making and create internal friction.

Building service infrastructure (charging networks, service centers, digital platforms)
requires substantial capital investment with extended payback periods. BYD invested over
28 billion RMB in service infrastructure during 2020-2024.

Acquiring service capabilities through hiring, training, or acquisition takes time and
resources. Manufacturing firms often struggle to attract and retain service professionals who

may prefer opportunities at native service companies.
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Customers accustomed to transactional product purchases may resist service

integration, particularly subscription models or data-sharing arrangements required for
advanced services.

As manufacturers move into services, they potentially compete with traditional service
providers (independent repair shops, charging network operators, financial institutions) who
may respond defensively.

Despite these challenges, BYD's experience demonstrates that systematic, well-
executed servitization strategies can generate substantial value while strengthening

competitive positioning in mature, commoditized markets.

3.2 Digital Ecosystem Development and Innovative Service Strategies: D++ Platform

and Blockchain Implementation

Building on the servitization foundation established in Section 3.1, this section
examines BYD's most innovative dimension of service integration: the D++ open ecosystem
platform and associated digital service strategies. These initiatives represent the frontier of
manufacturing-service convergence, leveraging advanced digital technologies to create
novel value propositions impossible in traditional automotive business models.

Launched in 2018 and progressively enhanced through 2025, the D++ platform
represents BYD's strategic response to the software-defined vehicle (SDV) paradigm.
Unlike traditional automotive architectures, where software functionality is largely
determined at manufacturing, SDVs enable continuous feature addition and improvement
throughout vehicle lifecycles through over-the-air updates and cloud-connected services
(Figure 3.6) [106].

The open ecosystem approach differentiates D++ from closed proprietary systems. By
providing APIs and developer tools, BYD enables innovation beyond what the company
could develop internally, leveraging external creativity and domain expertise. This approach
parallels successful platform strategies in consumer technology (iOS App Store, Android

Play Store) applied to automotive contexts.
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Internet of Things (10T) connectivity transforms vehicles from discrete products into

continuously monitored and optimized systems. BYD's 10T implementation generates
operational benefits spanning manufacturing, service delivery, and customer experience.
Real-time vehicle data enables predictive maintenance, identifying potential failures
before they occur. Machine learning algorithms analyze patterns in sensor data (battery cell
voltage variations, motor bearing vibrations, brake pad wear rates) to predict component
failure probabilities. When failure risk exceeds thresholds, the system automatically

schedules service appointments and orders required parts.
« 341 sensors and actuators in flagship models generating operational data
« High-performance computing platforms enabling on-board processing

« Secure communication modules for vehicle-to-cloud connectivity
« Actuator interfaces enabling software-controlled vehicle functions

Layer 2: Operating System and Middleware

» BYD OS proprietary operating system managing vehicle functions
« Middleware enabling third-party application integration
« Security frameworks protecting against cyber threats
« Real-time processing capabilities for safety-critical functions
~Layer 3: Platform Services and APIs
« 400+ application programming interfaces (APIs) enabling third-party
developers to create applications
 Data management services controlling data collection, storage, and access
« Authentication and authorization services
« Payment and transaction services

Layer 4: Application Ecosystem

« First-party applications developed by BYD (navigation, entertainment, vehicle
control)

« Third-party applications developed by ecosystem partners (3,200+ developers
as of December 2024)

« Marketplace enabling application discovery and installation

Figure 3.6. The D++ platform architecture. Source: Compiled by author
The Predictive Maintenance Effectiveness Index (PMEI) developed for this analysis

quantifies the business impact of predictive maintenance systems:

PME] = (Fbase_ pred) x Spred x Chase—Cpred (35)

base Shase Chase
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Where:

. F, .. = Failure rate under reactive maintenance (failures per 100 vehicles per year)

« Fyreq = Failure rate under predictive maintenance

* Sprea = Service scheduling optimization ratio (reduction in service duration)

« Syase = Baseline service duration

« Cpase = Average repair cost under reactive maintenance

« Cypreq = Average repair cost under predictive maintenance

For BYD's implementation:

o Fuse = 18.5 failures per 100 vehicles annually (2020 baseline)

« Fpreq = 12.1 failures per 100 vehicles annually (2024 performance)

* Sprea/Spase = 0.72 (28% reduction in service duration through scheduled
appointments and pre-positioned parts)

* (Chase = Cprea)/Cpase = 0.31 (31% cost reduction through planned rather than
emergency repairs)

(18.5—-12.1)
PMEI = ———o=——x 0.72 X 0.31 = 0346 X 0.72 X 0.31 = 0.077

This PMEI of 0.077 indicates a 7.7% compound improvement across failure reduction,

scheduling efficiency, and cost reduction. Applied to BYD's installed base of 8.2 million
vehicles (as of December 2024), this translates to approximately 2.4 billion RMB in annual
cost savings and customer satisfaction improvements.

Commercial and fleet customers require sophisticated management tools to optimize
vehicle deployment and maintenance. BYD's 10T platform provides:

« Real-time location tracking and route optimization

« Driver behavior monitoring and coaching

« Fuel efficiency (for PHEVS) or energy consumption (for BEVs) analysis

« Utilization tracking supporting right-sizing decisions

« Centralized maintenance scheduling

In 2024, 280,000 commercial vehicles (buses, trucks, taxis) utilized BYD fleet

management services, generating 3.8 billion RMB in subscription revenue [102]. Fleet
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customers report average operational cost reductions of 12-18% through optimized

deployment and maintenance, providing substantial value justifying subscription fees.

loT data from deployed vehicles creates feedback loops informing manufacturing
improvements. Field performance data reveals quality issues, component reliability
problems, and usage patterns not apparent during development testing. Engineering teams
analyze this telemetry to drive continuous improvement in subsequent production.

BYD reported a 35% reduction in warranty claims for 2024 models compared to 2020
models, partially attributable to data-driven quality improvements [102]. This reduction
directly impacts profitability (each warranty claim costs an average of 2,400 RMB) while
enhancing brand reputation and customer satisfaction.

Among D++ platform services, the blockchain-based carbon credit system represents
the most innovative application, addressing environmental objectives while creating novel
revenue streams. Launched in partnership with DNV (Det Norske Veritas, a global quality
assurance and risk management company) and VeChain (a blockchain platform specializing
in supply chain and sustainability applications), the system quantifies and monetizes the
environmental benefits of electric vehicle usage [107].

System Architecture and Functionality

The carbon credit system operates through several integrated components:

1. Emissions Quantification.Vehicle sensors and GPS data track actual usage patterns
(distance traveled, energy consumption, route characteristics). Algorithms calculate avoided
emissions compared to equivalent internal combustion engine vehicle travel, considering:

« Regional electricity generation carbon intensity

« Time-of-day charging patterns (affecting marginal generation fuel sources)

« Driving conditions (highway vs. urban, temperature effects on efficiency)

« Comparative vehicle fuel efficiency benchmarks

2. Blockchain Recording. Calculated emission reductions are recorded on the VeChain
blockchain as immutable, tamper-proof records. Each vehicle has a unique digital identity,
and driving data generates emission-reduction certificates validated via smart contracts.
Blockchain ensures transparency and verifiability, addressing common concerns about

"greenwashing" or fraudulent environmental claims.
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3. Carbon Credit Issuance. Accumulated emission reductions are converted into carbon

credits tradeable in voluntary carbon markets or redeemable for BYD ecosystem benefits
(charging credits, service discounts, vehicle accessory purchases). The conversion rate is
dynamically adjusted based on carbon market prices and regulatory carbon values.

4. Market Integration. Carbon credits can be:

« Retained by vehicle owners for personal environmental accounting

« Sold to corporate buyers seeking to offset emissions

« Donated to environmental non-profit organizations

« Redeemed for BYD ecosystem benefits

The Environmental Value Monetization Index (EVMI) quantifies the economic value
created through environmental impact monetization:

EVMI = 3" (Ei X P X V) —T, (3.6)

Where:

- n = Number of participating vehicles

« E; = Emission reduction for vehicle i (tons COe annually)

« P, = Carbon price (RMB per ton CO:¢)

« IV; = Verification score for vehicle i (0-1, based on data quality and validation)

o T, = Total system operation costs

For BYD's 2024 implementation:

«n = 1.35 million participating vehicles

« Average E; = 2.8 tons CO-e per vehicle annually

« P. = 80 RMB per ton (average voluntary carbon market price in China 2024)

« Average V; = 0.92 (high verification quality due to continuous vehicle monitoring)

« T, = 180 million RMB (platform operation, verification, blockchain transaction
Ccosts)

EVMI = (1,350,000 x 2.8 x 80 x 0.92) — 180,000,000
EVMI = 278,208,000 — 180,000,000 = 98,208,000 RMB

This EVMI of 98.2 million RMB represents net economic value created in 2024

through environmental monetization. While modest relative to BYD's total revenues, the

system provides multiple strategic benefits: customer engagement, differentiation,
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regulatory positioning, and data asset development. The carbon credit system creates

ongoing customer interaction with the BYD ecosystem, reinforcing brand loyalty and
environmental positioning. No other major automaker offers comparable systematic
environmental value monetization, providing unique competitive differentiation. As
governments implement stricter carbon regulations, integrated carbon accounting positions
BYD favorably for compliance and potential subsidies. The system generates valuable data
about usage patterns, charging behaviors, and environmental impacts useful for product

development and service optimization (Table 3.3).

Table 3.3

Carbon Credit System Performance Metrics (2022-2024)
Metric 2022 2023 2024
Participating Vehicles 420,000 | 850,000 | 1,350,000
Total Emission Reduction (tons CO2¢) | 980,000 | 2,210,000 | 3,780,000
Carbon Credits Issued 900,000 | 2,030,000 | 3,480,000
Average Carbon Price (RMB/ton) 65 72 80
Total Value Generated (Million RMB) | 58.5 146.2 278.2
System Operating Costs (Million RMB) | 45.0 98.0 180.0
Net Value Created (Million RMB) 13.5 48.2 08.2
Customer Redemption Rate (%) 67 72 78

Source: Compiled by author based on BYD sustainability reports and VeChain
blockchain records [107]

Beyond customer-facing services, D++ platform technologies enhance supply chain
management and transparency. Blockchain implementation extends to component tracking,
quality assurance, and sustainability verification throughout BYD's supply chain.

Critical components (battery cells, semiconductor chips, power electronics) are
assigned unique digital identities recorded on blockchain. As components move through
manufacturing processes and into finished vehicles, each transition is logged, creating
complete provenance records. This traceability enables: rapid quality issue identification
and targeted recalls (affecting only specific component batches); counterfeit component
prevention; warranty and liability determination; circular economy facilitation (supporting
component reuse and recycling).

BYD requires key suppliers to document environmental and social performance, with

records verified by third parties and recorded on blockchain. This transparency addresses
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growing customer, investor, and regulatory demands for supply chain sustainability. In

2024, 85% of BYD's Tier 1 suppliers (by purchase value) participated in the blockchain-
based sustainability verification system [102].

Real-time supply chain visibility enabled by 10T and blockchain integration improves
inventory management and logistics efficiency. BYD reported a 23% reduction in inventory
holding costs during the 2020-2024 period, partially attributable to enhanced supply chain
digitalization [102].

The D++ platform's open architecture creates opportunities for third-party developers,
fostering an innovation ecosystem that extends BYD's capabilities beyond its internal
development capacity.

As of December 2024

« 3,200+ registered developers creating D++ applications

« 1,850+ applications available in the D++ marketplace

« 280 million total application downloads

« 4.2 billion RMB in application transaction value (2024)

BYD retains 30% of application transaction value as platform fees, generating 1.26
billion RMB in platform revenue in 2024 [102]. However, the strategic value exceeds direct
revenue: the vibrant developer ecosystem creates network effects (more applications attract
more users; more users attract more developers), strengthens customer lock-in, and positions
D++ as an industry-leading platform.

Application categories include:

« Entertainment and Productivity (40% of downloads): Streaming media, games, office
applications

« Navigation and Travel (25% of downloads): Enhanced navigation, parking, and trip
planning

« Vehicle Enhancement (20% of downloads): Custom interface themes, performance
monitoring, advanced driver assistance features

« Lifestyle and Commerce (15% of downloads): Shopping, dining, booking services

The platform facilitates value creation for multiple stakeholders:

« Customers benefit from expanding functionality and personalization
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« Developers access a large, engaged user base with monetization infrastructure

« BYD generates platform fees, enhances vehicle value proposition, and strengthens
ecosystem lock-in

BYD's digital service strategies increasingly incorporate circular economy principles,
extending product lifecycles and maximizing resource utilization:

EV batteries typically retain 70-80% capacity when retired from vehicle service.
BYD's digital platforms facilitate battery second-life applications:

« Stationary energy storage for residential or commercial use

« Grid stabilization and renewable energy integration

« Battery health assessment and remaining life estimation

« Marketplace connecting battery suppliers with second-life users

In 2024, BYD processed 45,000 retired battery packs through second-life programs,
generating 680 million RMB in revenue while avoiding the environmental impacts of
premature disposal [102].

Digital lifecycle tracking enables sophisticated vehicle refurbishment programs.
Complete maintenance histories, usage patterns, and component replacement records inform
refurbishment decisions and support transparent remarketing. BYD's certified pre-owned
program sold 185,000 vehicles in 2024, generating 14.2 billion RMB in revenue [102].

High-value components (electric motors, power electronics, transmission systems) are
candidates for remanufacturing—industrial processes restoring used components to like-
new condition. Digital tracking systems identify components suitable for remanufacturing
and coordinate reverse logistics. Component remanufacturing generated 2.1 billion RMB in
revenue in 2024 while reducing new component production by approximately 380,000 units
[102].

BYD's D++ platform and associated digital services transform the company from a
product manufacturer into an integrated mobility and energy solution provider. This
transformation creates competitive advantages operating at multiple levels:

Customer Level: Enhanced functionality, personalized experiences, and ongoing value
creation strengthen satisfaction and loyalty while reducing sensitivity to competitor product

offerings.
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Economic Level: Diversified revenue streams with attractive margins supplement

manufacturing revenues. Digital services' scalability and high marginal profitability
improve overall business economics.

Strategic Level: Platform-based business models create network effects and switching
costs that compound over time. As the ecosystem expands, BYD's competitive position
strengthens, creating sustainable advantages that are difficult for competitors to replicate.

Sustainability Level: Integrated environmental monitoring, carbon monetization, and
circular economy facilitation address growing stakeholder demands for environmental
performance while potentially generating regulatory advantages as carbon policies tighten.

The digital servitization exemplified by D++ represents the frontier of manufacturing-
service integration. While implementation complexity and capital requirements are
substantial, BYD's experience demonstrates that systematic, well-executed digital service
strategies can fundamentally enhance competitive positioning in mature, technology-
intensive industries.

Based on the research conducted, we can create a list of practical recommendations for
stakeholder groups.

A comprehensive analysis of the integration of production and services as a
globalization strategy using the example of BYD Corporation confirms that servitization is
not a tactical addition, but a fundamental strategic transformation that provides sustainable
competitive advantages in developed world markets.

Creating a comprehensive methodological framework for assessing, planning, and
implementing servitization strategies is an important stage. The developed indices (ISI,
EVMI, PMEI) provide management with quantitative decision-making tools, especially

critical given the significant capital needs and organizational complexity.
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 Develop comprehensive servitization strategies, recognizing the fundamental
requirements of business model transformation

« Systematically invest in digital capabilities (Internet of Things, cloud, analytics) as
core competencies

« Implement a multidimensional assessment framework (ISI) to monitor progress
« Create partner ecosystems that enable comprehensive service delivery

« Transform organizational culture through leadership commitment, restructuring
incentives, learning

« Strive for geographic diversification, adapting to local requirements

* Integrate sustainability into core models through systematic environmental
measurements and monetization

For national governments:
* Prioritize investments in digital infrastructure (5G, data centers, cloud capacity) as
a fundamental enabler

» Reform education systems, focusing on creativity, critical thinking, STEM
potential

« Support innovation ecosystems through incentives for R&D, protection of
intellectual property, venture capital

« Seek regulatory harmonization through bilateral/multilateral negotiations
» Address demographic challenges through workforce development and strategic
immigration
* Avoid protectionism disguised as regulation
For international institutions:

 Update multilateral frameworks (GATS WTO) on digital services, data flows, Al
governance

« Foster regulatory cooperation through technical working groups, best practices
exchange

* Provide technical assistance to developing countries in developing service delivery
capabilities

» Develop dispute resolution mechanisms for conflicts in digital services

» Promote transparency in service regulation

Figure 3.7. Recommendations of servitization for stakeholder groups.

The BYD case confirms that successful servitization requires a systematic
transformation spanning technological infrastructure (over 12 billion yuan in digital
platforms), organizational capabilities (a dedicated service innovation center), partner
ecosystems (over 3,200 D++ developers), and cultural shifts toward customer centricity—
findings with universal application across industries characterized by complex durable

goods, digital connectivity, and ongoing customer needs.
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CONCLUSIONS

The qualification thesis addressed a complex of theoretical, methodological, and
practical tasks aimed at understanding problems and prospects of the services market
development in the context of globalization transformations. The conducted research not
only systematized scientific-theoretical approaches to services market analysis but also
developed applied solutions oriented toward the conditions of digital transformation,
regulatory fragmentation, and the imperatives of manufacturing-service integration.

In the introduction, the relevance of the research topic was substantiated by
transformational processes in the global economy, the need for a deeper understanding of
service trade dynamics, and the growing role of servitization as a competitive strategy for
manufacturing firms. The purpose of the work was to develop theoretical and
methodological foundations and practical recommendations for the services market in
globalization contexts. The tasks, subject, object, research methods, scientific novelty, and
practical significance of the work were defined. The research logic, structure, and
approbation of results were described.

In Chapter 1, "Theoretical and Methodological Foundations of Services Market
Development in Globalization Conditions," theoretical approaches to services market
analysis were investigated. The essence, functions, and significance of services in
contemporary economies were clarified. Service-dominant logic, as articulated by Vargo
and Lusch, provides superior explanatory power compared to traditional goods-dominant
frameworks by recognizing that service—the application of specialized competencies for
others' benefit—constitutes the basis of all economic exchange. This theoretical
reorientation has profound practical implications: firms recognizing manufacturing and
services as integrated rather than distinct can develop more sophisticated value propositions,
extend customer relationships, and capture value throughout product lifecycles.

The institutional and regulatory framework governing international services trade was
analyzed at multiple levels. The WTO GATS framework, negotiated before widespread
internet adoption, lacks provisions addressing critical contemporary issues, including data

localization, cross-border data flows, and algorithmic transparency. The 2025 World Trade
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Report explicitly acknowledges these gaps. Meanwhile, regulatory fragmentation—

particularly divergent approaches to data governance between EU GDPR, China's
cybersecurity framework, and U.S. sectoral regulation—creates substantial compliance
complexity. Research by ECIPE demonstrates measurable negative effects of GDPR on EU
services trade, particularly affecting data-intensive sectors. China's requirements that
Critical Information Infrastructure operators store data domestically create market access
barriers for foreign providers. Contemporary approaches to services classification and
measurement were systematized.

In Chapter 2, "Current State and Structural Dynamics of Global Services Markets," an
empirical analysis of contemporary services trade was conducted using WTO, UNCTAD,
and national statistical data. Key findings include:

Sectoral divergence: Digital and knowledge-intensive services demonstrate
exceptional growth (computer services: 9-13%; financial services: 3-7%), while traditional
sectors stagnate or contract (construction services: -15%). This reflects fundamental
technological disruption rather than cyclical variation. Computer services' exceptional
performance across all regions confirms digital transformation as the primary structural
driver.

Geographical reconfiguration: Asia-Pacific emerged as the most dynamic region, with
9% services export growth—triple Europe's 3% —driven by abundant human capital,
aggressive digital infrastructure investment, large domestic markets, and strategic
government support. China (13%), India (13%), and Japan (11%) demonstrate exceptional
performance through distinct competitive advantages. These are structural rather than
cyclical factors, suggesting fundamental reorganization of global economic activity.

Incomplete post-pandemic recovery: Tourism services remain only 3% above 2019
levels despite five years having elapsed, suggesting some pandemic-induced changes may
be permanent. The reduction in business travel driven by virtual meeting adoption appears
structural. The dramatic volatility in construction services suggests the 2010s infrastructure
boom may not return to previous levels.

Sources of Asia-Pacific competitive advantage were systematically investigated.

China's advantages include a massive domestic market, enabling platform development
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before international expansion; 3.5 million 5G base stations (exceeding global totals);

strategic government support through industrial policy; and the integration of hardware,
software, and services into comprehensive ecosystems. India's advantages include vast
English-speaking human capital (1.5 million engineering graduates annually), an
established IT services ecosystem, cost competitiveness despite wage growth, and
expanding Al/ML capabilities. Japan's advantages include technological sophistication from
decades of manufacturing leadership, specialized professional services, strong IP portfolios,
and high-value consulting.

However, sustainability challenges were identified: rising labor costs eroding arbitrage
advantages; demographic transitions (China and Japan aging; India's youth advantage
temporary); Al-driven automation threatening labor-intensive service models; and
geopolitical fragmentation creating market access barriers.

In Chapter 3, "Integration of Production and Services as Globalization Strategy: BYD
Case Study Analysis," manufacturing-service integration was examined through detailed
analysis of BYD Corporation's servitization journey. BYD evolved from battery
manufacturer to comprehensive mobility ecosystem operator, with service revenue
increasing from 12.5 billion RMB (8% of total) in 2020 to 178.7 billion RMB (23%) in
2025.

The Integrated Servitization Index (ISI1) was developed incorporating four weighted
dimensions: S_REV (revenue share, 0.35), S TECH (technology integration, 0.30), S_INT
(interaction intensity, 0.20), and S_OUT (outcome orientation, 0.15). BYD's ISI progression
from 0.15 to 0.66 demonstrates systematic transformation. Notably, S TECH and S_INT
grew more rapidly than revenue share alone, indicating qualitative change beyond simple
service addition.

Customer Lifetime Value modeling quantified servitization's dramatic economic
impacts. This expansion derives from revenue diversification (multiple touchpoints),
relationship duration extension (increased switching costs), and margin enhancement
(services at 28-35% vs. manufacturing at 3%).

The Environmental Value Monetization Index (EVMI) was applied to BYD's
blockchain-based carbon credit system. While modest relative to total revenues, strategic
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benefits include customer engagement, competitive differentiation, regulatory positioning,

and data asset development.

The Predictive Maintenance Effectiveness Index (PMEI) quantified the benefits of 10T-
enabled maintenance. BYD's PMEI of 7.7% translates to 2.4 billion RMB annual value
creation through failure reduction (35%), scheduling optimization (28%), and cost reduction
(31%).

Organizational transformation requirements were analyzed. Platform-based business
models create compounding advantages. The D++ open ecosystem provides APIs enabling
third-party application development, creating network effects: more applications attract
users; more users attract developers; ecosystem expansion strengthens competitive position.
The platform generated 1.26 billion RMB direct revenue (2024) but strategic value far
exceeds this through enhanced retention, continuous functionality expansion, data
generation, and barrier creation.

Practical recommendations were developed for multiple stakeholder groups: for
manufacturing firms, for national governments and for international institutions.

Scientific novelty of the research consists in:

« Development of multidimensional servitization measurement framework (ISI)
addressing limitations of single-dimensional metrics

« Conceptualization and quantification of environmental value monetization in
servitization contexts (EVMI)

« Comprehensive quantification of predictive maintenance benefits (PMEI)

« Integration of platform economics theory with manufacturing servitization research

« Empirical documentation of advanced digital servitization in emerging market
context (BYD)

. Systematic analysis of Asia-Pacific services competitiveness sources and
sustainability

Practical significance lies in creating methodological frameworks and analytical tools
enabling:

« Manufacturing firms to assess servitization maturity, justify investments, and guide

implementation
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« Policymakers to design industrial policies supporting services competitiveness

« International institutions to update trade frameworks for the digital economy

« Investors to evaluate firms' strategic positioning and value creation potential

« Academics to extend frameworks to additional industries and contexts

The research provides theoretical frameworks, empirical evidence, methodological
tools, and strategic insights that contribute to understanding profound transformations and
offer guidance for firms, policymakers, and researchers addressing the challenges and

opportunities of services market development in the 21st-century global economy.
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Table A1l

Service Revenue Breakdown by Category (2020-2025, Billion RMB)

Category 2020 | 2021 | 2022 | 2023 | 2024 | 2025
Financial Services 48 9.2 185 [28.3 |36.8 |43.2
Charging Infrastructure |2.2 |48 [10.2 |16.7 |23.4 |285
After-Sales Service 49 (86 [248 |428 482 |48.2
Digital Services (D++) [0.2 |06 |32 |89 |165 |26.8
Battery Programs 0.3 0.5 1.8 3.8 7.1 18.4
Fleet Management 01 |03 |09 1.8 |36 13.6
Total Service Revenue | 125 | 240 |59.4 |102.3|135.6|178.7
Total Company Revenue | 156.6 | 216.1 | 424.1 | 602.3 | 678.0 | 777.0
S REV 0.08 |0.11 |0.14 |0.17 |0.20 |0.23

Sources: BYD Annual Reports 2020-2025; Author calculations

Table A 2
Digital Touchpoint Implementation Progress
Touchpoint Category 2020 | 2021 | 2022 | 2023 | 2024 | 2025
1. Mobile App (vehicle monitoring) | 0.40 | 0.65 | 0.85 | 0.95 | 0.98 | 1.00
2. D++ Platform (app ecosystem) | 0.00 | 0.15 | 0.35 | 0.60 |0.85 | 0.95
3. Charging Network Integration 0.30 | 0.55 | 0.75 [ 0.90 [0.95 | 0.98
4. Online Service Booking 0.20 | 0.35 | 0.60 | 0.80 |0.90 | 0.95
5. Remote Diagnostics 0.10 | 0.25 | 0.50 |0.75 | 0.85 | 0.90
6. Digital Payments 0.45 [ 0.65 [ 0.80 |0.90 |0.95 | 0.98
7. Customer Support Chat 0.25 [0.40 | 0.55 [ 0.70 | 0.85 | 0.90
8. Carbon Credit Platform 0.00 | 0.00 {0.10 |0.45 |0.70 | 0.85
9. Telematics Services 0.15 [ 0.35 | 0.60 |0.80 |0.90 | 0.95
10. OTA Software Updates 0.65 | 0.75 | 0.85 |0.95 | 0.98 |1.00
Average S TECH 0.25 10.38 |0.52 | 0.68 |0.79 | 0.87

Scoring scale: 0.00 = not implemented; 0.50 = partial implementation; 1.00 = full

implementation with high adoption

Source: Author assessment based on BYD feature releases and adoption data

Validation Metrics:

« Digital interaction percentage: 18% (2020) — 74% (2025) of all customer
interactions occur through digital channels

« App active users: 380,000 (2020) — 6,200,000 (2025) monthly active users
« Digital transaction volume: 2.8 billion RMB (2020) — 48.5 billion RMB

(2025)
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Table A3
BYD Customer Interaction Frequency Breakdown
Interaction Type 2020 | 2021 | 2022 | 2023 | 2024 | 2025
Mobile app usage (daily checks) | 3.2 |85 |18.2 |28.5 |36.8 |42.3
Charging transactions 85 ]10.2 {148 |186 |215 |24.1
D++ app interactions 00 |08 [25 |68 |11.2 |17.8
Service center visits 23 |25 |26 |28 |29 |28
Financial transactions 10 |12 |14 |15 |17 |13
Total interactions/year 15.0 | 23.2 | 395 |58.2 |74.1 | 88.3
Raw S _INT (+12) 1.25 [1.93 [3.29 |4.85 |6.18 | 7.36
Normalized S_INT 0.56 | 0.66 | 0.77 |0.83 | 0.86 | 0.88
Table A4
Outcome-Based vs. Transactional Service Revenue (Billion RMB)
Service Type 2020 | 2021 | 2022 | 2023 | 2024 | 2025
TRANSACTIONAL SERVICES:
Traditional financing 43 |82 |165 (248 |31.2 |285
Pay-per-use charging 22 |48 [10.2 |16.7 |23.4 |22.3
Standard maintenance 45 |78 |221 |385 418 |31.2
Parts sales 03 (08 |17 |32 |58 10.8
Subtotal Transactional 11.3 |21.6 |50.5 [83.2 |102.2|92.8
OUTCOME-BASED SERVICES:
Battery performance guarantees 03 |05 |22 |8.2 125 |18.7
Fleet mgmt (efficiency-based) 01 |03 |18 |98 182 |243
Carbon credit system 00 |00 |08 |36 |84 |124
Usage-based insurance 02 |04 |21 |50 |10.8 |16.8
Uptime guarantees 00 |01 |13 |35 |78 |137
Predictive maintenance contracts [0.6 |1.1 |0.7 |05 (0.2 |0.0
Subtotal Outcome-Based 1.2 |24 |89 |30.6 |57.9 859
TOTAL SERVICE REVENUE 125 1240 [59.4 |113.8|160.1|178.7
S OUT 0.10 | 0.10 | 0.15 |0.27 |0.36 |0.48

Note: Total service revenue discrepancies due to rounding and minor category

overlaps

Source: Author calculations based on BYD reports and service contracts analysis
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Table A5

Limitations and Assumptions

Key Limitations:

Data
availability:

Some internal BYD data (app usage patterns, customer
engagement metrics) not publicly disclosed; estimates based on
industry benchmarks and disclosed user numbers

Classification

Boundary between transactional and outcome-based services

ambiguity: sometimes unclear; applied consistent classification rules but
some subjectivity remains
Temporal Annual data masks within-year variations; quarterly data would

aggregation:

provide finer resolution but not consistently available

International

BYD's servitization may differ across markets (China vs. Europe

variation: vs. Southeast Asia); analysis based on consolidated data
Competitive Limited comparable data from competitors makes relative
comparison: performance assessment difficult

Key Assumptions

Linear Where specific data points unavailable, linear growth assumed
interpolation: | between known values

Service Services classified as "outcome-based" if >50% of pricing tied to
classification: | performance metrics

Digital Early-year mobile app adoption rates estimated from registered
adoption rates: | users vs. total vehicle owners

Industry Assumed traditional OEM interaction frequency (12/year)
benchmark remains constant; may understate BYD's relative improvement if
stability: benchmark also rising

Weight ISI component weights held constant across years; in practice,

stability:

relative importance may shift as servitization matures
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Abstract

This article examines the problems and prospects of services market development
in the context of globalization transformations. The research analyzes structural
changes in the global services market based on 2025 data, revealing a slowdown in
growth to 5% while maintaining significant regional differentiation. Special attention
is paid to the Chinese experience of integrating production and service models, using
BYD Corporation as a case study, which demonstrates innovative approaches to
servitization through the creation of digital ecosystems. The study identifies key
challenges. including geopolitical fragmentation. digital divide, and regulatory
harmonization needs. The article substantiates that digital transformation is the main
growth driver, with computer services growing at 9-13%, while traditional sectors
show instability. Strategic prospects are associated with the formation of circular
service models, Al-based hyper-personalization, and deepening production-service
integration. The research proposes a comprehensive strategy for services market
development including the formation of innovation ecosystems, harmonization of
international standards, and human capital development.

Keywords: services market, globalization, digital transformation, servitization,
service ecosystems. BYD, circular economy, international trade in services, Industry
4.0, China.

1. Infroduction

The current stage of world economic development is characterized by
fundamental transformations in the structure of global production, where the services
sector is acquiring dominant significance. According to 2025 data, global trade in
services grew by 5% in the first quarter, reaching an annual turnover of over $7 trillion,
although growth rates have slowed compared to previous years [1]. The Asian region
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