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This paper examines the evolution of China’s services sector
between 2012 and 2022, analyzing the country’s structural
transformation based on a novel three-tier taxonomy:
knowledge services (KS), enabling services (ES), and local
services (LS). Using sixteen quantitative indicators from
OECD databases, the study evaluates China’s transition in
comparison to the EU15 benchmark, highlighting three core
challenges: manufacturing rebalancing, labor absorption,
and global integration.

Three primary findings emerge. First, while manufacturing’s
share of GDP in China has stabilized at approximately 29%
due to active industrial policy, manufacturing employment
has decoupled from output as automation has reduced
labor intensity. Second, the services sector has absorbed
this released labor, but the composition is problematic: local
services (LS) have absorbed the bulk of new jobs at low
productivity levels, while high-productivity gains in enabling
services (ES) have generated limited direct employment.
Knowledge services (KS) remain dynamic but are currently
too small and skill-constrained to serve as a primary growth
engine. Third, China’s external posture has shifted toward
an ‘inward turn’ in direct services exports, countered by a
strengthening indirect upstream channel via which producer
services are increasingly embedded in other countries’
exports.

The paper concludes that China faces a critical productivity/
employment trade-off: a transition dominated by local
services preserves social stability through job creation, but
risks a structural ceiling on aggregate growth. Successful
rebalancing will require resolving the structural conditions—
specifically skill availability, geographic matching, and
openness to foreign inputs—necessary to scale high-
productivity knowledge services.
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. INTRODUCTION: CHINA'S THREE STRUCTURAL
TRANSFORMATION CHALLENGES

There is now near consensus, shared by external observers and Chinese policymakers, that
China’s traditional outsized reliance on exports and trade surpluses could be reduced, and
that the natural path is to rebalance production away from tradable manufacturing toward
services and domestic demand. Current-account surpluses on the scale China has incurred
over two decades are neither sustainable in the global trading system, nor compatible with
the country’s stated objective of consumption-led, higher-quality growth. Successive five-
year plans have endorsed precisely this direction.

Yet the prescription that ‘more services' is the answer conceals more than it reveals. Services
are not a homogeneous residual: they differ systematically across productivity, tradability,
employment intensity, and integration into global value chains (GVCs). Which services
expand, and through what absorption channel, will determine whether China’s transition
generates broad-based prosperity or a structural ceiling on growth. To move beyond this
simplification, this analysis employs a three-tier taxonomy that disaggregates services on
these structural dimensions (Table 1).
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Three primary findings emerge. First, while manufacturing’s share of GDP has stabilized at
approximately 29% due to China’s active industrial policy, manufacturing employment has
decoupled from output as automation reduces labor intensity. Second, the services sector
has absorbed this released labor, but the composition is problematic: local services (LS)
have absorbed the bulk of new jobs at low productivity levels, while high-productivity gains
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in enabling services (ES) have generated limited direct employment. Knowledge services
(KS) remain dynamic but are currently too small and skill-constrained to serve as a primary
growth engine. Third, China’s external posture has shifted toward an ‘inward turn’ in direct
services exports, countered by a strengthening indirect upstream channel, through which
producer services are increasingly embedded in other countries’ exports.

The analysis draws on sixteen quantitative indicators derived from the OECD Trade in Value
Added (TiVA) and Trade in Employment (TiM) databases for 2012-2022. The EU15"is used
as the primary mature-economy benchmark, except where a country-specific input-output
table is required to construct the indicators, in which case United States data are employed.
Annex 1 provides indicator definitions, and Annex 2 provides detailed data tables.

2.LITERATURE REVIEW: THE
TRANSFORMATION OF CHINA'S SERVICES
SECTOR

This section places the paper’s findings in the context of academic and professional studies
published over the last ten years. The literature broadly validates the core findings of this
paper about the stabilization of manufacturing output through industrial policy, the labor-
displacing impact of automation, and China’s ‘inward turn’ in global trade. At the same
time, it brings up genuine debates—over the extent of the ‘local services trap’, and whether
services productivity is higher than traditionally estimated—that the analysis below engages
directly.

2.1. Manufacturing Rebalancing and the Impact of
Automation

The finding that manufacturing output and employment have decoupled is strongly
supported by recent data. China’s industrial robot stock grew by nearly 500% between
2013 and 2019 (Luo et al, 2026). By the mid-2020s China was installing more industrial
robots than the rest of the world combined (Grant-Chapman et al, 2026). This is a strategic,
state-orchestrated response to rising wages and an aging population (Mani, 2025). The
literature likewise confirms the ‘structurally anomalous’ result that China has stabilized its
manufacturing value-added share through aggressive industrial policy (Hirson and Song,
2026). This ‘policy resistance’ to deindustrialization is exemplified by the Made in China
2025 initiative and the Dual Circulation strategy, which aim at high self-sufficiency in core
technologies (CRS, 2026; Lo, 2020). On labor displacement, while some firm-level studies
suggest robot-adopting firms may raise employment through scale (Gao et al, 2024),
regional macro evidence supports the conclusion reached here: a one standard-deviation
increase in robot exposure has been shown to reduce individual employment probability by

roughly five percentage points (Giuntella et al, 2025).

2.2. Labor Absorption and the Services Trap

The literature supports the taxonomy used here, and in particular the problematic nature
of labor absorption in local services. Much of the growth in services employment is ‘de-
organized’, with labor absorbed by digital platforms rather than formal firms (Wang et al,

1. OECD TiVA's EU15 is the historically-defined group of 15 EU member states prior to the 2004 enlargement — which is today's EU14 plus the
UK. The UK is included throughout the entire time series, including post-Brexit years, precisely to maintain analytical consistency. The OECD
deliberately retains this composition rather than switching to a current-membership definition.

Research Paper - N° 09/26 - Juillet 2026



Hinh T. Dinh

2026), creating a large pool of flexible workers who have low wages and work long hours,
directly consistent with the ‘local-services trap’ identified in this paper (Datta et al, 2023;
Hao, 2023). On productivity, the literature is not unanimous: research from the NBER argues
that total-factor-productivity growth has been faster in services than in manufacturing since
2005, casting services as a primary growth engine, rather than a residual category (Chen
et al, 2022), whereas others warn that a shift toward a ’high-tech, low-productivity trap’
could impose a growth ceiling (Hammer and Yusuf, 2020). The analysis below sides with the
latter view for marginal labor absorption, while acknowledging the heterogeneity the NBER
work documents. Finally, reports echo the finding that knowledge services are dynamic
but constrained by a persistent shortage of skilled professionals (China Daily, 2026; Global
Times, 2026).

2.3. External Posture and Global Integration

Research also supports the identification of an ‘inward turn’, alongside a more hidden form
of upstream integration. China’s foreign-trade dependency ratio fell sharply over the period;
this can be interpreted as a proactive hedge against geopolitical decoupling and a move
toward high-standard self-reliance (Yu et al, 2022; Lo, 2020). At the same time, the finding
about a strengthening indirect upstream channel is supported by evidence that China is
capturing more value-added by embedding its producer services (IT, logistics) into other
countries’ exports while reducing foreign value-added in its own (Tran, 2022). This allows
China to maintain deep integration with GVCs through producer-facing channels, even as
direct, consumer-facing services exports weaken.

3. THE MANUFACTURING TRAJECTORY:
REBALANCING AND RESISTANCE

China is the world's largest manufacturer by every measure: gross output, value added,
export volumes, and employment. Table 2 places its trajectory in a cross-country perspective,
and the divergence from every comparator is structurally distinctive.

Manufacturing Share of GDP: China and Comparators (%), Selected Years

Country 2012 2014 2016 2018 2020 2022
China 32.2 30.9 28.6 28.5 28.8 28.9
Vietnam 31.8 35.0 38.2 38.6 38.3 39.7
Thailand 27.3 26.8 26.7 26.5 25.8 26.9
Mexico 18.7 18.5 20.5 20.8 20.8 21.9
Tunisia 18.9 18.4 17.8 18.4 17.7 18.1
India 17.9 17.3 17.8 17.4 16.3 15.7
Morocco 17.3 17.4 16.9 17.2 17.3 18.0
Peru 16.9 15.7 14.9 14.7 13.7 14.0
Egypt 15.5 15.5 15.5 15.0 15.4 15.4
EU15 15.3 15.3 15.9 15.9 15.3 15.5

Source: Author’s calculations from OECD (2025), Trade in Value Added (TiVA) database.
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China’s configuration is structurally anomalous among comparators. Its manufacturing share
is nearly double the EU15 post-industrial benchmark, and has not followed the textbook
deindustrialization path. Unlike Vietnam'’s FDI-led surge—rapid expansion in a small open
economy of a kind that would be difficult to replicate at China’s scale—and unlike India’s
premature drift downward from approximately 18% to 16% (consistent with Rodrik’s thesis
(Rodrik, 2016) of deindustrialization before reaching the productivity frontier), China has
stabilized its share through active policy resistance. This constitutes a third configuration:
large, stable, and state-supported.

3.1. The Empirical pattern: Partial Decline Followed by
Stabilization

OECD TiVA data record that China’s manufacturing share of GDP fell from 32.2% in 2012
to 28.6% in 2016, a contraction of approximately 3.6 percentage points over four years,
broadly consistent with textbook deindustrialization. It then stabilized in a narrow band of
28.5% to 28.9% through 2022 (Annex 2, Table 1). The pre-2016 pace, equivalent to roughly
one percentage point of GDP per year, was not sustained. The World Bank national-accounts
series (NV.IND.MANF.ZS) records systematically lower levels than OECD TiVA, reflecting
differences in classification scope and treatment of borderline activities under ISIC Rev. 4.
Nevertheless, the World Bank data confirm the directional story: a clear decline through
the mid-2010s followed by a sharp slowing. World Bank figures show approximately 26.6%
in 2021, 25.5% in 2023, and 24.9% in 2024, suggesting continued slow drift rather than a
true plateau. Given the limitations in the available data on China, the past decade is best
described as a marked moderation in the previous decline—with China’s manufacturing
share stabilizing near 29%—rather than a permanent settlement.

3.2. Active Policy Resistance to Deindustrialization

The slowing of the decline coincides with three policy developments. Made in China 2025,
signed in May 2015 and operationalized from 2016, explicitly targeted the upgrading and
protection of the manufacturing base across ten priority sectors, including semiconductors,
advanced robotics, aerospace, biomedicine, and new-energy vehicles. This shifted China’s
ambition from ‘workshop of the world’ to high-value-added technology manufacturer. The
timing of the policy launch coincides with the inflection point in the data.

The scale of resources mobilized has been very large. DiPippo et al (2022) estimated China’s
industrial-policy spending reached approximately 1.7% of GDP by 2019, more than twice
the level of South Korea and over four times that of the United States. Broader estimates
including subsidized credit, tax benefits, and land for favored sectors put the total fiscal
cost at roughly 4% of GDP per year (Garcia-Macia et al, 2025), with the bulk directed to
manufacturing. The International Monetary Fund (IMF, 2025) documented the misallocation
costs that accompany interventions of this scale.

The political intent was made explicit in the 14th Five-Year Plan (2021-2025), which adopted
as a stated objective the “basic stability of the manufacturing share” of GDP, replacing the
emphasis in earlier plans on raising the services share, and signaling deliberate resistance
to the textbook deindustrialization path. Independent observers, including Batson’s work on
Chinese industrial structure (2023, 2025), describe the post-2022 picture as a partial loss of
this battle, reinforcing the reading that the stabilization observed through 2022 was time-
bounded and fragile, rather than durable.
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3.3. The Output-Employment Decoupling

A sharply different picture emerges when the labor aspect of the manufacturing challenge
is examined. From 2012 to 2022, there was decoupling of manufacturing output from
manufacturing employmentin China, similar to what has marked the structural transformation
of every advanced economy. Manufacturing output continued to expand in absolute terms,
and its share of GDP held broadly stable on the OECD TiVA basis, but manufacturing
employment stagnated and in several years contracted (Annex 2, Table 2). The mechanism
seems to be the accelerating adoption of automation, robotics, and artificial intelligence in
Chinese factories, which reduced the labor-absorption coefficient of manufacturing, even as
the sector continued to grow in output.

In the historical experience of high-income economies, manufacturing typically lost ground
in both output and employment as services expanded. In China, the output side has been
actively stabilized by policy, while the employment side has already completed its rebalancing.
That decoupling is not an equilibrium: it means the labor released by manufacturing is
flowing into services, regardless of what happens to the output share, and the structural
transformation is proceeding in the employment dimension, even as industrial policy resists
it in the output dimension.

3.4. The Destination and Productivity Conditions of
Released Labor

The labor released by manufacturing has been absorbed almost entirely by services. The
services share of GDP rose from approximately 44% in 2012 to 50% in 2022, and the services
share of total employment rose from approximately 36% to 48%, crossing the threshold
conventionally associated with a service-dominated employment structure (Annex 2, Tables
1 and 2).

The composition of this absorption was highly asymmetric. Local services accounted for
the largest share of new employment by a wide margin. Knowledge services expanded
substantially in relative terms—headcount in computer programming nearly tripled, and
administrative and support services tripled—but from very small bases. Enabling services
contributed only modestly to net employment growth. The single largest absorption channel
was wholesale and retail trade, which accounted for the largest employment-share gain of
any services subsector in the dataset.

This asymmetry was not accidental. Workers displaced from labor-intensive manufacturing—
apparel, footwear, furniture, basic electronics assembly—cannot in general flow into
knowledge services for three structural reasons that recur throughout the analysis below.
First, the skill profile required for knowledge services—formal education, technical training,
digital fluency—does not match the profile of displaced manufacturing workers. Second,
the geographic clustering of knowledge services in China’s coastal first-tier cities does not
match the interior and coastal-belt distribution of displaced manufacturing labor. Third, the
capital intensity of knowledge services limits the rate at which new employment can be
created. The displaced labor therefore flows into local services, where entry barriers are low
and domestic-demand expansion absorbs new workers at the margin.

The productivity conditions in which this absorption occurred define the core problem.
Value added per worker (Annex 2, Table 4) reveals a sharp gradient across the subsectors
that absorbed this labor. The scale-intensive enabling services in which employment growth
was modest registered the largest productivity gains of any subsector in the entire dataset.
By contrast, the local services in which employment growth was largest, registered only
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modest productivity gains. The subsectors with the greatest productivity gains absorbed the
smallest shares of released labor; the subsectors that absorbed the largest shares delivered
the smallest productivity gains. This inverse relationship between employment absorption
and productivity performance is the empirical signature of the second challenge, and sets
the terms for the analysis in the following section.

4. THE SERVICES FRONTIER: ABSORPTION VS.
PRODUCTIVITY

The services sector has absorbed the labor released from manufacturing, but the composition
of that absorption has structural consequences. The subsectors creating the most jobs are
those with the lowest productivity ceilings—a rivalry between employment absorption and
productivity-led growth that is the central tension in China’s structural transformation.

4.1. Knowledge Services: Dynamic but Small; Productive but
Skill-constrained

Knowledge services are the sub-tier with the greatest potential for productivity-led growth
and high-quality job creation. Over the decade, this tier expanded rapidly in both share
and headcount, but from a small base. Its share of GDP rose by roughly a third and its share
of employment nearly doubled (Annex 2, Tables 1 and 3). Within KS, the most dynamic
subsectors were computer programming and information services, and administrative and
support services. Telecommunications and traditional publishing moved more slowly.

The productivity profile of this expansion is the central diagnostic. Value added per worker
in KS subsectors rose substantially in relative terms, but remains far below advanced-
economy levels (Table 4). The China-EU15 productivity gap in computer programming is
several-fold; in professional services, comparable. The expansion of KS in China has been
primarily extensive (more workers at moderate productivity) rather than intensive. This is the
reverse of the EU15 pattern, in which KS combine high employment shares with very high
productivity.

The multiplier and factor-income indicators reinforce this diagnosis. Value-added multipliers
in KS subsectors (Table 14) rose modestly over the decade. The labor-income share (Table 15)
is moderate in most KS subsectors, but very low in telecommunications, where state-owned-
operator dominance means the bulk of value added is captured as state-retained earnings,
rather than labor compensation. As noted by Lin et al (2010), China has had a large surplus
in enterprise savings. Headcount expansion in computer programming and administrative
support has therefore created jobs, but income gains per unit of activity are constrained by
both the productivity ceiling and, in concentrated subsectors, by the distribution of value
added between labor and other claimants.

The linkage profile adds a further qualification. Computer programming and information
services—the most dynamic KS subsector—became a progressively weaker supplier of
inputs to the rest of the economy over the decade, with its forward-linkage index falling
well below the economy-wide average, even as it expanded rapidly in headcount (Table
10). This is the empirical signature of a digital-services cluster oriented toward consumer
platforms—e-commerce, ride-hailing, food delivery, social media, fintech—rather than
toward producer services that feed productivity into other sectors. The contrast with the U.S.
is striking: U.S. computer services combine high productivity with rising upstream supply
to other industries, exhibiting forward-linkage indices of 1.23 for computer programming,
1.29 for professional services, and 1.37 for administrative services. The corresponding
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Chinese values are substantially lower: 0.55 for computer programming, with the others
only marginally above unity. China’s KS expansion has produced the consumer-platform
configuration; the producer-services configuration remains underdeveloped.

KS in China are therefore dynamic but currently constrained: rapid growth from a small base,
productivity rising but remaining at a fraction of advanced-economy levels, employment
concentrated in moderate-skill ssgments rather than high-skill ones, and an upstream-supply
role that has weakened rather than strengthened. They are not, in their current configuration,
the primary engine of productivity-led labor absorption.

4.2. Enabling Services: Large Productivity Gains, Indirect
Employment Effects

Enabling services account for a substantially larger share of GDP than KS and reached
structural parity with the EU15 ES share over the decade (Table 1). The tier is heavily weighted
toward finance and transport, and is built around scale-intensive, state-owned-enterprise-
dominated operations.

The most analytically distinctive feature of the ES tier is the productivity surge in scale-
intensive subsectors in which technology is dominated by large fixed-cost infrastructure (port
terminals, mobile networks, aircraft fleets, rail networks), and where value added per worker
rises sharply when capacity is automated or consolidated. Water transport recorded the
largest productivity gain of any subsector in the China dataset: value added per worker rose
from approximately $35,000 in 2012 to approximately $181,000 in 2022, a five-fold increase
(Table 4). Telecommunications followed with a roughly three-fold rise (from approximately
$33,000 to approximately $106,000), and air transport with a near doubling.

Cross-country comparison with the EU15 reveals two distinct mechanisms. In water
transport, the EU15 also recorded large productivity gains (from approximately $189,000
to approximately $429,000 per worker), indicating that container-shipping consolidation,
mega-vessel deployment, and port automation are global structural forces operating on
both economies. China rode this wave to narrow the productivity gap with the EU15, with its
productivity rising from roughly 18% of the EU15 level in 2012 to about 42% in 2022, though
it still remains less than half the EU15 level. In telecommunications and land transport, by
contrast, the surge was uniquely Chinese. EU15 telecommunications productivity actually
declined modestly over the decade (from approximately $264,000 to approximately
$218,000), reflecting price compression and commoditization in mature markets. China
closed from roughly 13% to roughly 49% of the EU15 level. This came entirely from the
Chinese side rising against a flat or declining benchmark. These two mechanisms have
different durability implications: the water-transport convergence will continue as long as
the global structural force operates, while the telecommunications and land-transport catch-
up is likely to slow as China approaches the EU15 frontier.

The employment contribution of ES is small in direct terms; the tier did not absorb a
substantial share of net new employment over the decade (Table 3). The relevant contribution
is indirect, captured by the employment multiplier (Table 11) and the forward-linkage index
(Table 10). The strongest forward-linkage subsectors in the entire China services tier are
concentrated in ES, including warehousing, water transport, land transport, and postal and
courier services; several registered substantial increases over the decade. The growth of
ES therefore generates demand for employment in the sectors it supplies (manufacturing,
wholesale and retail, construction), even if it adds few workers to its own headcount.

The factor-income distribution in enabling services qualifies the productivity story
significantly. The labor-income share in water transport, telecommunications, and finance
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is comparatively low (Table 15), reflecting the dominance of state-owned enterprises. The
very large productivity gains in these subsectors therefore accrue disproportionately to
capital and the state rather than to workers. ES are, in short, the productivity backbone of
the Chinese services economy, delivering the largest productivity gains of the decade and
contributing substantially to downstream sectors through their forward linkages. But ES are
not the economy’s employment backbone, and not a generator of widely distributed labor
income.

4.3, Local Services: The Actual Absorber, but at Low
Productivity

Local services are the largest of the three categories and accounted for the bulk of net new
employment over the decade (Annex 2, Tables 2 and 3). Within LS, wholesale and retail
trade is the largest subsector by both GDP and employment, followed by real estate, public
administration, education, and health. Wholesale and retail trade recorded the single largest
employment-share gain of any services subsector in the entire China dataset.

The productivity profile of LS is the structural mirror image of ES. Productivity gains
were positive but modest across most LS subsectors (Table 4). The largest gains came
in public-sector subsectors—public administration, education, and health—reflecting
professionalization and capital-intensification of public services. Wholesale and retail trade,
the largest absorber of new labor, ended the decade at a productivity level well below
enabling-services subsectors that lost employment. The pattern is consistent with Baumol-
type productivity dynamics: limited scope for capital substitution for labor, limited tradability,
and limited exposure to international competitive pressure.

The EU15 comparison sharpens the assessment. In wholesale and retail trade—the largest
single absorber of new Chinese labor—value added per worker stood at approximately
$14,600 in China in 2022, against approximately $68,200 in the EU15, putting China at
roughly 21% of the EU15 level. Public administration, education, and health stood at
approximately 45%, 41%, and 46% of EU15 levels respectively in 2022; accommodation
and food at approximately 24% (Table 4). For context, China’s GDP per capita in 2022 was
approximately $12,200 against an EU15 average of approximately $40,400, meaning the
productivity gap in LS is substantially wider than the aggregate income gap alone would
suggest. China’s LS are doing what local services do everywhere—absorbing the bulk of
employment at modest productivity—but at productivity levels typically one-fifth to one-
half of corresponding EU15 levels. The absorption is solving the social-stability problem of
employment at the cost of accepting a structural ceiling on productivity-led growth.

The factor-income distribution in LS is, however, the most labor-favorable of the three tiers.
The labor-income share in public-sector subsectors—public administration, education,
health—is the highest in the entire services tier (Table 15), meaning that even at modest
productivity levels, activity in these subsectors translates relatively fully into worker income.
Private LS subsectors display intermediate labor-income shares. The linkage profile, by
contrast, limits the indirect contribution of LS expansion: backward-linkage indices are
predominantly below the economy-wide average (Table 9), and forward-linkage indices are
similarly low or modest, with the partial exception of wholesale and retail trade. LS expansion
therefore produces limited multiplier effects, beyond the direct labor-income channel.

4.4. The Composition Trade-off

The three sub-tier analyses give the structural answer to the second challenge. KS have
grown rapidly but from too small a base, and at too modest a productivity level, to serve as
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the productivity engine for the services economy as a whole. ES have delivered the largest
productivity gains of the decade, but employ too few people directly, and their gains accrue
disproportionately to capital and the state. LS have absorbed the bulk of new labor, but at
low productivity and with limited multiplier effects.

The composition trade-off is therefore central. A composition tilted further toward LS
preserves labor absorption but constrains productivity-led growth. A composition that
successfully scales KS would resolve the trade-off, but requires structural conditions that the
decade did not produce: skill availability, geographic matching of displaced workers with
KS clusters, and access to the foreign inputs and markets that have historically supported
knowledge-economy maturation. The policy challenge is not identifying the high-productivity
subsectors—the indicator analysis does that clearly—but creating the conditions under
which labor absorption can flow toward them. LS can absorb labor without those conditions.
KS cannot. That asymmetry is the core of the trade-off, and it will not resolve itself through
market forces alone.

5. GLOBAL INTEGRATION: THE
TRANSFORMATION OF EXTERNAL POSTURE

The third challenge concerns what the emerging production structure implies for China’s
position in GVCs, its trade patterns, and its external economic and geopolitical posture.
The Chinese decade has produced a distinctive pattern: the visible foreign-engagement
channels have weakened, while a less-visible upstream channel has strengthened. The net
implication is a transformation of the form of China’s integration with the world economy,
not its abandonment.

5.1. Direct Services-Export Integration: The Inward Turn

The direct foreign-final-demand channel—the share of a subsector’s value added reaching
foreign consumers through exports—is modest in China’s KS, and either flat or declining
over the decade (Table 6). Information and communication, computer programming,
professional services, and administrative support each registered low single-digit to low-
teens values in 2012, and either stayed at those levels or had declined modestly by 2022.
The EU15 comparison shows the inverse: in advanced economies, KS sub-sectors registered
rising direct foreign-final-demand shares over the same decade, the output-side signature
of mature knowledge clusters finding expanding foreign markets. The structural divergence
between China and the EU15 on this dimension widened over the decade, rather than
narrowed.

The same inward turn appears on the input side. The share of foreign value added in China’s
KS exports declined across all KS subsectors (Table 12), while in the EU15 the corresponding
share rose. The EU15 trajectory of rising foreign content reflected deepening backward
integration: as knowledge clusters mature, they draw on globally sourced specialized inputs,
including software platforms, advanced semiconductors, and specialized professional-
services frameworks, and foreign content thus rises. The Chinese trajectory of falling foreign
content cannot be read as the equivalent of mature self-sufficiency, because KS productivity
in China remains far below EU15 levels and is rising slowly. A self-sufficient mature knowledge
cluster would display productivity gains commensurate with its declining foreign content;
this is not the Chinese pattern. The data are more consistent with foreign inputs being
progressively withdrawn, and domestically sourced substitutes of lower productive quality
being adopted in their place.
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The employment indicators (Tables 7 and 8) reinforce the inward turn. The share of KS
employment dependent on foreign demand declined modestly over the decade, indicating
that workers in China’s knowledge subsectors are increasingly serving domestic demand,
and decreasingly exposed to foreign-demand fluctuations.

5.2. The Indirect Upstream Channel: A Counter-pattern

The most analytically distinctive feature of China’s services trajectory is the indirect upstream
channel. While direct services-export integration has weakened, the share of Chinese
services value added embodied in other countries’ exports has risen sharply across all KS
subsectors (Table 13). The increase is most striking in computer programming, where the
indicator nearly quintupled over the decade. It is also substantial in professional services
and administrative support. China’s KS are increasingly embedded as upstream suppliers
of producer services to foreign manufacturing exporters, even as the direct services-
export channel is constrained. China’s services integration with the world economy has not
collapsed; it has shifted form, from direct exports toward indirect upstream participation.

This counter-pattern requires careful interpretation. Compared to direct services-export
participation, indirect upstream participation typically generates lower margins, lower
foreign-exchange capture, and lower productivity spillover. A unit of services value
embedded in another country’s export is not equivalent in income or productivity terms to
a unit sold directly to a foreign final consumer. The indirect channel is best understood as a
constrained second-best—Chinese KS capturing upstream value where direct value capture
is denied—not as a full substitute for the suppressed direct channel.

Within ES, water transport is the structural exception: combining very high direct foreign-
final-demand integration (nearly all of its value added accumulates to foreign final consumers
through the manufacturing exports it transports) with a rising indirect upstream channel
and the largest productivity gains of any subsector in the dataset (Tables 4, 6, 13). This
is the clearest example in the China services tier of an ES subsector reaching scale-and-
productivity convergence with advanced-economy benchmarks, while remaining deeply
embedded in the foreign-final-demand-bound supply chain. Its specificity—integration with
manufacturing exports rather than independent value capture, and low labor-income share
consistent with state-owned-enterprise dominance—Ilimits the generality of this model for
the rest of the services tier.

5.3. Implications for External Posture

The external posture implied by this configuration differs from the manufacturing-led
model that preceded it in three ways. First, the visible foreign engagement of services—
direct services exports, foreign-input content of exports, employment exposure to foreign
demand—has weakened. By the metrics most commonly used to assess services-trade
engagement, China was less integrated with the world services economy in 2022 than in 2012.
Second, the indirect upstream channel has strengthened: China remains deeply integrated
with the world economy through producer services embedded in others’ exports; by this less
commonly measured metric, its services-tier integration with GVCs has deepened. Third,
the asymmetry between the two patterns is itself the empirical signature of the operating
environment: direct services exports constrained by export controls, security reviews, and
de-risking, while upstream participation in foreign-manufacturing supply chains continues.

The geopolitical implication is a transformation rather than a retrenchment. China’s external
engagement is shifting from a direct, visible, consumer-facing form of services trade, toward
an indirect, upstream, producer-facing one. The former is more easily measured and more
easily targeted by trade-policy instruments. The latter is harder to measure, harder to target,
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and operates through supply-chain embeddedness rather than direct trade. The decade
to the end of 2022 shifted China’s services integration toward the second mode, and away
from the first, toward a third configuration, less visible and more upstream, the strategic
implications of which are still emerging and will shape both the trade-policy environment
and the geopolitical posture of the decade ahead.

6. STRATEGIC SYNTHESIS: THE PRODUCTIVITY
CEILING AND THE PATH FORWARD

Three structural propositions follow from the evidence, each with direct implications for
China’s policy agenda.

First, the two dimensions of the manufacturing rebalancing have decoupled, and that
decoupling is not an equilibrium. The employment side has completed the rebalancing:
workers have left manufacturing at scale, and have been absorbed into services regardless
of what industrial policy achieves on the output side. The output side has been stabilized
by fiscal weight, but the most recent data (Batson, 2025; World Bank, 2026) suggest the
stabilization is fragile and already eroding. The critical consequence is not the manufacturing
trajectory itself, but what it means for productivity: the labor absorbed by services is flowing
predominantly into local services at productivity levels substantially below what advanced-
economy structural transformation would predict. An economy in which marginal labor
absorption is concentrated in low-productivity local services faces a structural ceiling on
aggregate growth.

Three levers determine whether labor absorption drags on aggregate productivity growth.
The first is maintaining manufacturing’s output share, so that the high-productivity tradable
base is not eroded; the second is letting KS expand and converting their headcount growth
into genuine productivity leadership; and the third is strengthening the export integration
of services by reversing the inward turn. The manufacturing lever alone cannot substitute for
the other two—above all for shifting the composition of services absorption toward higher-
productivity tiers.

Second, the composition of the services tier matters more than its size; resolving the
structural prerequisites for KS scaling is the central policy challenge. China has reached
the aggregate size of an advanced services economy, but it does not have its structure.
The composition remains biased toward enabling and local services, and away from KS,
relative to the EU15 benchmark; that bias did not narrow over the decade. The structural
challenge is not identifying the high-productivity subsectors—the indicator analysis does
that clearly—but creating the conditions in which labor absorption flows toward them. Three
structural prerequisites are necessary: skill formation matching KS requirements; geographic
clustering that reduces the distance between interior labor pools and coastal KS centers;
and openness to the foreign inputs and markets that have historically supported knowledge-
economy maturation. LS can absorb labor without any of these conditions. KS require all
three. That asymmetry is the core of the productivity ceiling, and it will not resolve itself.

Comparison with India offers a forward-looking diagnostic that sharpens this proposition.
China and India entered the observation window from opposite structural positions—China
at approximately 32% of GDP in manufacturing, India at approximately 50% in services—
and each tested a different configuration. India’s decade saw its computer-programming
sector deepen considerably: value added per worker approximately tripled, and upstream
embedding in foreign exports rose fivefold. But the sector’s enclave characteristics intensified
alongside its scale. Its labor-income share fell from approximately 26% to 11% of value
added, its domestic forward linkage remained below average, and manufacturing failed

to provide the labor-absorption complement that services-export success required (Dinh
2026b).
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China’s KS subsectors, meanwhile, are now expanding rapidly in headcount and deepening
their GVC embedding through the indirect upstream channel. If that expansion occurs
without commensurate strengthening of backward and forward domestic linkages—and
without retaining a rising share of value added as labor income—China risks replicating
India’s enclave pattern at larger scale: productivity leadership concentrated in internationally
connected clusters that generate growth without generating broadly distributed income.
The indicator framework deployed in this paper—linkage indices, labor-income shares,
employment multipliers—provides the monitoring architecture to identify this trajectory
before it consolidates. The shared structural lesson is that the composition of services
absorption, not its aggregate size, is the variable on which development trajectories diverge,
and that composition does not correct itself through market forces alone. Both economies
require a big-push coordination logic. China must redeploy its demonstrated state capacity
from stabilizing manufacturing output toward managing the structural conditions that scale
knowledge services. India must deepen the domestic integration of its IT enclave, and widen
the KS portfolio.

Third, the external posture of a services-led China is a qualitatively different proposition
from the external posture of a manufacturing-led China, and the transition has already
begun. The visible foreign engagement of services has weakened over the decade while
the indirect upstream channel has strengthened. China’s services-tier integration with the
world economy is not collapsing but transforming. The implications for trade policy, for
geopolitical posture, and for partner economies that rely on Chinese services inputs are still
emerging. Nevertheless, it is clear they are consequential and different in kind from those of
the 2012-2022 manufacturing-led decade.

A further consideration cuts across all three propositions: the policy architecture through
which China is managing the opening of its services economy. The 15th Five-Year Plan
(2026-2030) signals a deliberately ‘controlled’ liberalization of selected producer-facing
services, rather than wholesale opening (CRS, 2026). The logic is twofold. Empirically,
services-trade liberalization in China has been associated with productivity gains through
competition and technology-spillover effects (Fu et al, 2023), reinforcing the productivity-
ceiling argument advanced here: selective opening is one of the few instruments able to
lift KS productivity toward the frontier. Strategically, controlled opening also functions as
a geopolitical ‘body-lock’: by admitting foreign firms into high-value domestic segments,
China cultivates commercial constituencies abroad with a stake in continued engagement,
partly offsetting the decoupling pressures that the inward turn would otherwise intensify.

The controlled-liberalization lever therefore complements, rather than contradicts, the inward
turn documented above: openness is being limited to the subsectors in which productivity
spillovers are largest and geopolitical leverage is greatest.

The decade ahead will determine which structural transitions China successfully completes.
At the center of all of them is a single strategic trade-off: a services configuration weighted
toward LS preserves labor absorption and social stability, but constrains productivity-led
growth and limits external integration; a configuration weighted toward KS would resolve
the productivity deficit, but requires the structural conditions—skills, clusters, openness—
that the decade to 2022 did not produce at sufficient scale. China has expanded both
tiers simultaneously. The question is whether the proportions can be shifted before the
window closes. Shifting those proportions requires moving all three levers together, rather
than relying on any one; the empirical record of 2012-2022 does not fix the trajectory of the
decade ahead, but it does establish the boundary conditions within which that trajectory
must be set, and shows the distance still to be traveled.
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ANNEX1: INDICATOR DEFINITIONS

This annex summarizes the sixteen indicators used in the analysis, organized into four
assessment groups.

GROUP 1: COMPOSITION OF GDP AND
EMPLOYMENT

Three indicators describe the size and composition of the services tier. Services shares of GDP
(Table 1) reports the share of each services subsector in total GDP. Employment by broad
sectors (Table 2) reports total employment in agriculture, industry, and services. Employment
shares by services subsector (Table 3) reports the share of each services subsector in total
employment. Together these three indicators map the structural composition of the economy.

GROUP 2: PRODUCTIVITY AND FACTOR-INCOME
DISTRIBUTION

Four indicators describe productivity, multipliers, and factor-income distribution. Value
added per worker (Table 4) measures productivity in thousands of U.S. dollars per worker.
The value-added multiplier (Table 14) captures additional value added generated economy-
wide per unit of final demand directed to the sector. The labor-income share of value
added (Table 15) reports the fraction of value added accruing to labor income. The labor-
income multiplier (Table 16) reports labor income generated economy-wide per unit of final
demand. Tables 14, 15, and 16 are derived from the country-level Leontief inverse and
therefore require a single-economy input-output matrix; for the EU15 reference values used
as comparators, U.S. data substitute for the unavailable EU15 single-economy input-output
matrix, in the same way as for Group 3 indicators.

GROUP 3: DOMESTICLINKAGES AND
EMPLOYMENT MULTIPLIERS

Three indicators describe the input-output integration of each su-sector with the rest of the
domestic economy. The Hirschman-Rasmussen backward-linkage index (Table 9) measures
the strength of a subsector as a puller of upstream demand. The forward-linkage index
(Table 10) measures the strength of the subsector as a supplier of inputs to other subsectors.
Both indices are normalized so that the economy-wide average is unity. The employment
multiplier (Table 11) reports total employment generated economy-wide per unit of final
demand directed at the sector. For the EU15 reference values used as comparators, U.S.
data substitute for the unavailable EU15 single-economy input-output matrix; the resulting
EU15 indicators should be interpreted with that substitution in mind.

GROUP 4: GVC PARTICIPATION

Six indicators describe the depth and direction of integration into GVCs. The share of
domestic value added in gross exports (EXGR_DVA, Table 5) and the share of foreign value
added in gross exports (EXGR_FVA, Table 12) decompose exports into domestic and foreign
content. The share of domestic value added that reaches foreign final demand (FFD_DVA,
Table 6), and the share embodied in other countries’ gross exports (FEXGR_DVA, Table 13),
decompose forward integration into direct and indirect channels. The shares of subsectoral
employment embodied in gross exports (EXGR_DEM, Table 7), and in foreign final demand
(FFD_DEM, Table 8), translate the value-added flows into the labor-market dimension.
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