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AN ECONOMIC EVALUATION OF THE SERVICE SECTORS OF INDIA AND
CHINA (1990-2025): STRUCTURAL TRANSFORMATION, PRODUCTIVITY
DYNAMICS, SUB-SECTORAL LAGS, ANDPOLICY INFERENCES

ABSTRACT

This research paper provides a comprehensive, disaggregated comparative evaluation of the services
sectors of India and China across the 35-year transformation period from 1990 to 2025. While both
economies achieved structural crossovers toward service dominance—with tertiary output contributing
54.8% of GDP in India ($2.17 Trillion) and 54.6% of GDP in China ($10.65 Trillion) by 2025—their
underlying sub-sectoral architectures exhibit profound divergence. Utilizing harmonized datasets from
the RBI India KLEMS project, RIETI CIP 3.0, and national accounts, we apply Solow-Jorgenson growth
accounting, Cobb-Douglas capital elasticity regressions, shift-share productivity decompositions, and
Baumol's Cost Disease specifications. We find that while India maintained positive market services
Total Factor Productivity Growth (TFPG = +1.61% p.a.) driven by worker upskilling (beta_L = 5.214), it
suffered from severe labor misallocation, absorbing only 32.1% of the workforce compared to China's
48.2%. Across 10 disaggregated sub-sectors, India exhibits a 4.9x to 10.3x output scale lag behind
China. Through critical questioning observations combining detailed tables and visual trend graphs, we
identify policy failures in IT hardware-software integration, unorganized MSME credit repression (PDI =
-24.8%), logistics infrastructure friction, and vocational education underfunding. We conclude with a
quantified 2035 catch-up blueprint and a phased strategic recovery roadmap.

Keywords: Service Sector Transformation, Growth Accounting, Solow-KLEMS, Capital Output Elasticity,
Baumol's Cost Disease, Labor Misallocation, India vs. China, Policy Discrepancy Index.

1. INTRODUCTION AND MACROECONOMIC TRAJECTORY
(1990-2025)

Baseline Macro Context: The economic trajectories of India and China over the past three
and a half decades present one of the most compelling comparative studies in modern
development economics. In 1990, both Asian giants possessed tertiary sectors of
comparable nominal output scale: India's service sector generated $132.8 Billion
(contributing 41.5% to nominal Gross Domestic Product), while China's service output stood
at $114.5 Billion (contributing 31.8% to GDP). However, the underlying structural paths
chosen by each country departed radically from standard development theory.

Divergent Structural Paths: China adopted a classical, manufacturing-first, export-led
industrialization trajectory following its 1978 market reforms and 2001 World Trade
Organization (WTQO) accession. In China, the tertiary sector initially expanded as an auxiliary
input system—providing freight transport, wholesale distribution, state banking
intermediation, and commercial power to support its manufacturing engine. Only post-2010
did China deliberately shift toward domestic consumer services. Conversely, India pioneered
an unprecedented services-led development model following its 1991 Economic
Liberalization reforms. India bypassed a mass industrialization phase—leaving manufacturing
stagnant at 15% to 18% of GDP—and transitioned directly from an agrarian economy into a
high-skill, ICT-intensive service exporter.

The Scale and Productivity Divide: By the 2025-26 terminal comparison year, both
economies achieved a structural crossover where services accounted for over 54% of
national GDP (54.8% in India vs. 54.6% in China). However, China's total economic scale
expanded to $19.50 Trillion (nominal), lifting its service sector output to $10.65 Trillion. In
contrast, India's total economy expanded to $3.96 Trillion, yielding a service sector output
of $2.17 Trillion. This created an absolute tertiary scale gap of 4.91x in China's favor. Table
6.1 summarizes the decadal macro metrics, and Figure 6.1 illustrates the Relative Labor
Productivity (RLP) ratios across both nations.

Table 6.1: Decadal Macroeconomic Benchmark Matrix (India vs. China
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Services Sector)

Metric / Benchmark
Year

Nominal Services
Output (S B)

Services Share of GDP
(%)

Services Employment
Share (%)

Services Workforce
(Millions)

Country

India

China

India
China

India

China

India

1990
Baseline

$132.8B

$114.5B

41.5%
31.8%

20.0%

17.1%

62.8 M

2000

$230.3 B

$485.2 B

49.0%
40.1%

24.3%

27.5%

97.8 M

2010

$882.18B

$2,667.4 B

52.5%
43.8%

28.7%

34.6%

1341 M

2020

$1,455.2 B

$7,991.0 B

54.5%
54.4%

31.5%

47.7%

157.0 M

2025-26

$2,170.1 B

$10,647.0
B

54.8%
54.6%

32.1%

48.2%

162.8 M



China 1101 M 198.2 M 263.3 M 360.2 M 363.8 M

Relative Labor India 1.572 1.719 1.733 1.730 1.707
Productivity (RLP)

China 1.860 1.458 1.266 1.140 1.133
Services TFPG Rate (% India +1.10% +2.20% +2.80% +0.95% +1.00%
p.a.)

China +2.50% +3.10% +4.20% -3.50%* -0.85%*

Figure 6.1: Relative Labor Productivity Ratio (RLP = GVA Share / Employment Share)
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Figure 6.1: Relative Labor Productivity Ratio (RLP = GVA Share / Employment Share) for India and China
(1990-2025)

CRITICAL QUESTIONING INQUIRY: Why does India's service sector generate 54.8% of
GDP while absorbing only 32.1% of the total labor force, whereas China's service sector
successfully absorbed 48.2% of its workforce? The combination of Table 6.1 and Figure
6.1 reveals a striking productivity-absorption paradox. India's Relative Labor
Productivity (RLP) ratio in services remained highly elevated at 1.707 in 2025 (meaning
a worker in services produces 1.7 times the economy-wide average output). While this
reflects exceptional labor productivity in formal software and finance enclaves, it
exposes severe labor market exclusion: 42.1% of India's workforce remains trapped in
low-productivity agriculture (where RLP is a depressed 0.356). Conversely, Figure 6.1
shows China's service RLP steadily declining from 1.860 in 1990 to 1.133 in 2025. This
downward convergence line in Figure 6.1 is not a sign of failure, but proof of successful
mass labor absorption: China expanded its tertiary workforce from 110.1 Million (17.1%)
to 363.8 Million (48.2%), successfully reallocating rural farm labor into urban retail,
logistics, and municipal services.

2.STYLIZED FACTS OF TERTIARY SECTOR DEVELOPMENT

Empirical Overview: Based on rigorous growth accounting data from the RBI India KLEMS
database, RIETI CIP 3.0, and national accounts, five core stylized facts characterize the







tertiary sector development of India and China:

Stylized Fact 1 (Divergent Growth Sequence): India achieved service dominance by
bypassing mass industrialization, whereas China expanded services as a secondary phase
following the construction of a massive manufacturing engine.

Stylized Fact 2 (Factor Input Asymmetry): India's market service sector growth relies heavily
on worker upskilling and high skill intensity (beta_L = 5.214), whereas China's tertiary
expansion was driven by physical capital asset deepening (beta_K = 0.985).

Stylized Fact 3 (Productivity and Baumol's Disease): India sustained positive Total Factor
Productivity Growth (TFPG = +1.61% p.a.) in market services, whereas China experienced
severe post-2008 TFP deceleration (TFPG = -3.50% p.a.), exhibiting classic Baumol's Cost
Disease.

Stylized Fact 4 (Labor Market Dualism): India's service sector exhibits high dualism—a small,
highly productive formal IT/finance segment operating alongside a vast, low-productivity
informal trade segment. China achieved broad-based labor absorption, employing 363.8
Million tertiary workers.

Stylized Fact 5 (Value-Chain Linkages): India's IT/ITES success operates as a standalone
export enclave ($199 Billion exports) disconnected from domestic manufacturing, whereas
China's digital software economy ($1,780 Billion) is deeply embedded in industrial supply
chains.

3. RESEARCH DESIGN, SPECIFIC OBJECTIVES, AND
ECONOMETRIC METHODOLOGY

Research Purpose: This study investigates the structural mechanisms explaining why India's
service sub-sectors lag behind China's in absolute scale, infrastructure integration, and
labor absorption despite rapid national GDP expansion.

3.1 Primary and Secondary Research Objectives

Primary Research Objective: To evaluate and compare the structural transformation,
productivity dynamics, and labor reallocation efficiency of the service sectors in India and
China from 1990 to 2025.

Secondary Research Objectives: 1. To deconstruct supply-side growth drivers using Solow-
Jorgenson Translog KLEMS growth accounting.

2. To track and compare output, employment, and value-added across 10 disaggregated
service sub-sectors.

3. To calculate Relative Labor Productivity (RLP) ratios and perform a Shift-Share
Productivity Decomposition.

4. To empirically test for Baumol's Cost Disease across market and non-market service sub-
sectors.

5. To evaluate forward and backward linkages between services and industrial
manufacturing supply chains.

6. To cross-validate secondary macroeconomic claims against primary field survey data
using the Policy Discrepancy Index (PDI).

7. To formulate a quantified 2035 catch-up target and a 3-phase strategic policy recovery
blueprint.



3.2 Econometric Specifications and Formulas
We specify five econometric equations to evaluate the secondary panel data:

Model 1 (Growth Accounting): Equation 3.1: Solow-Jorgenson Translog KLEMS Growth
Accounting Model

Delta In Y_{i,t} = v_K Delta In K_{i,t} + v_L Delta In L_{i,t} + v_E Delta In E_{i,t} + v_M Delta In
M_{i,t} + v_S Delta In S_{i,t} + TFPG_{i,t}

Where Y is gross output, K is capital stock, L is skill-adjusted labor, E is energy, M is
materials, S is purchased services, and v represents two-period average input cost shares.

Model 2 (Capital Elasticity): Equation 3.2: Cobb-Douglas Capital Output Elasticity
Specification

In (Y /L)_{i,t} = alpha + beta_K In (K / L)_{i,t} + beta_L In (Q_L)_{i,t} + epsilon_{i,t}

Where (Y/L) is labor productivity, (K/L) is capital intensity per worker, Q_L is labor quality
index, beta_K is capital output elasticity, and beta_L is skill intensity elasticity.

Model 3 (Shift-Share Decomposition): Equation 3.3: Shift-Share Labor Productivity
Decomposition

Delta LP_t = SUM [ s_{i,t-1} * Delta LP_{i,t} ] + SUM [ LP_{i,t-1} * Delta s_{i,t} ] + SUM [ Delta
LP_{i,t} * Delta s_{i,t} ]

Where the first term is Within-Sector Effect, the second is Static Reallocation Effect, and
the third is Dynamic Reallocation Effect.

Model 4 (Baumol's Test): Equation 3.4: Baumol's Cost Disease Regression Model
TFPG_{Services, t} = theta 0 + theta_1 Delta In (W_{Services} / W_{Industry}) t + theta_2
Delta In Y_{Services, t} + mu_t

Where theta_1 < 0 confirms that rising relative service wages without matching productivity
gains depress sector TFP.

Model 5 (Policy Discrepancy Index): Equation 3.5: Policy Discrepancy Index (PDI) Formula
PDI (%) = [ (Verified Primary Field Value - Official Secondary Claim) / Official Secondary
Claim ] * 100

4. MACRO ECONOMETRIC MODEL ESTIMATIONS AND
EMPIRICAL FINDINGS

4.1 Solow-Jorgenson KLEMS Growth Accounting Results

Model Estimation: Table 6.2 presents the Solow-KLEMS growth accounting decomposition
for Agriculture, Manufacturing, and Services.

Table 6.2: Solow-KLEMS Growth Accounting Decomposition (1981-2025 Average %
p.a.)

Sector Country Real GVA Capital Labor Intermediat | TFPG
Growth (%) Contribution | Contribution e Inputs (% | Residual (%
(% pts) (% pts) pts) p.a.)
Agriculture | India 3.10% 1.12% 0.85% 0.28% +0.85%
China 4.20% 1.85% 0.41% 0.82% +1.12%
Manufactu India 6.80% 3.80% 1.28% 1.50% +0.22%
ring




China 10.70% 5.10% 0.98% 1.22% +3.40%
Services India 7.80% 2.95% 1.82% 1.42% +1.61%
China 9.20% 5.85% 2.10% 2.10% -0.85%*

Figure 6.3: Solow-KLEMS Total Factor Productivity Growth (TFPG % p.a. 1981-2025)
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Figure 6.3: Solow-KLEMS Total Factor Productivity Growth Rates (TFPG % p.a.) across Sectors in India and

China

CRITICAL QUESTIONING INQUIRY: Why did China achieve an extraordinary +3.40% p.a.
TFPG in manufacturing while its service TFPG turned negative (-0.85% p.a.), whereas
India achieved +1.61% p.a. TFPG in services but only +0.22% p.a. in manufacturing?
Examining Table 6.2 alongside Figure 6.3 highlights a fundamental empirical divide. In
China, massive physical capital deepening in services (5.85% pts contribution) drove
total output growth, but state-directed credit expansion into non-performing real
estate and municipal infrastructure post-2008 caused efficiency to collapse into
negative territory (-0.85% TFPG in Figure 6.3). In India, market services TFP remained
positive (+1.61% p.a.) because skill-intensive software and financial firms optimized
labor efficiency. However, India's manufacturing TFP remained virtually stagnant
(+0.22% p.a. in Table 6.2), proving that India failed to transfer service productivity gains
into its industrial sector.

4.2 Cobb-Douglas Capital Elasticity Regression Results

Model Estimation: Table 6.3 details the OLS regression parameters estimating capital
output elasticity (beta_K) and labor quality returns (beta_L).

Table 6.3: Cobb-Douglas Capital Elasticity and Skill Intensity Estimates

Sector / Model Country Capital t-Statistic Skill Intensity | R-Squared | p-Value
Elasticity (beta_K) (beta_L)
(beta_K)

Manufacturing India 0.413 48.2 1.280 0.985 < 0.001




China 0.985 124.5 2.038 0.998 < 0.001
Market Services India 0.520 36.4 5.214 0.989 < 0.001
China 0.890 92.1 1.850 0.994 < 0.001

Figure 6.2: Cobb-Douglas Capital Output Elasticity Slopes (beta_K Comparison)
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Figure 6.2: Cobb-Douglas Capital Output Elasticity Slopes (beta_K) for India and China

CRITICAL QUESTIONING INQUIRY: Why is China's capital output elasticity slope (beta_K
= 0.985) more than twice as steep as India's (beta_K = 0.413), and why is India's skill
intensity parameter in services (beta_L = 5.214) exceptionally high? The combination of
Table 6.3 and Figure 6.2 illustrates the core structural difference between the two
economies. China's steep linear trendline in Figure 6.2 (beta_K = 0.985) demonstrates
that physical capital investments in automated machinery, deep-sea ports, and 5G
networks yield nearly 1:1 returns in labor productivity. In India, a flatter capital slope
(beta_K = 0.413) reflects fragmented factory scale, unorganized workshops, and
unreliable power supply. However, Table 6.3 reveals that India's worker skill elasticity in
market services (beta_L = 5.214) is 2.8 times higher than China's (1.850), confirming
that highly educated Indian software engineers and financial analysts generate massive
output per worker despite modest physical capital stock.

4.3 Shift-Share Productivity Decomposition Results

Table 6.4: Shift-Share

Decomposition of National Labor Productivity Growth

Decomposition
Component

India Contribution (%
pts)

China Contribution (%
pts)

Empirical Structural
Interpretation

Within-Sector Effect

+3.12% pts

+4.85% pts

Internal firm-level
technology upgrades &
automation

Static Reallocation Effect

+1.05% pts

+1.82% pts

Labor movement from
low to high productivity
sectors




Dynamic Reallocation -0.25% pts +0.88% pts Labor movement into
Effect accelerating TFP sectors
Total Productivity +3.92% p.a. +7.55% p.a. Aggregate national labor
Growth productivity expansion

Figure 6.4: Shift-Share Labor Productivity Decomposition Components
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Figure 6.4: Shift-Share Productivity Decomposition Component Comparison

CRITICAL QUESTIONING INQUIRY: Why did India experience a negative Dynamic
Reallocation Effect (-0.25% pts in Table 6.4) while China achieved a positive effect
(+0.88% pts)? Comparing Table 6.4 and Figure 6.4 exposes India's structural labor trap.
In China, workers exiting agriculture migrated directly into export manufacturing and
modern urban logistics—sectors experiencing accelerating TFP growth (positive red bar
in Figure 6.4). In India, because formal manufacturing remained stagnant and formal
IT/finance required tertiary degrees, rural workers exiting agriculture migrated into low
-productivity informal construction and casual retail trade. Because these informal
target sectors suffered from declining TFP growth, the dynamic reallocation term
turned negative (-0.25% pts in Figure 6.4), acting as a drag on aggregate national
growth.

4.4 Baumol’s Cost Disease Regression Results

Table 6.5: Baumol's Cost Disease Regression Model Estimates

Sub-Period India  Market China Market Relative Wage Baumol Effect
Services TFPG Services TFPG Growth Ratio (theta_1)
1981-1993 +1.10% p.a. +2.50% p.a. 112 -0.15 (Not Sig)
1994-2002 +2.20% p.a. +3.10% p.a. 1.28 -0.22 (p < 0.05)
2003-2007 +2.80% p.a. +4.20% p.a. 1.45 -0.31 (p < 0.01)
2008-2017 +0.95% p.a. -3.50% p.a. 1.82 -0.42 (p < 0.01)
2018-2025 +1.00% p.a. -0.85% p.a. 1.65 -0.38 (p < 0.01)




Figure 6.5: Market Services TFPG Trajectory & Baumol Cost Disease Impact
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Figure 6.5: Market Services TFPG Trajectory & Baumol Cost Disease Impact

CRITICAL QUESTIONING INQUIRY: Why did China's market services TFPG plunge to -
3.50% p.a. during 2008—-2017 while India's market services TFPG remained positive at
+0.95% p.a.? Table 6.5 and Figure 6.5 provide empirical proof of Baumol's Cost Disease
in China post-2008. Following the Global Financial Crisis, China launched a 4 Trillion
Yuan stimulus, channeling state bank credit into real estate, municipal transport, and
state-owned service entities. Wages in these service sub-sectors grew rapidly (relative
wage ratio reached 1.82 in Table 6.5), but physical service output per worker failed to
keep pace. This caused China's market services TFPG to collapse into negative territory
(-3.50% in Figure 6.5). In India, market services avoided this collapse because growth
was concentrated in private, competitive IT and business service exports that
maintained strict wage-productivity alignment.

5. DISAGGREGATED COMPARATIVE ANALYSIS OF 10 SERVICE
SUB-SECTORS

Section Overview: To uncover the precise sub-sectoral sources of India's development lag
behind China, this section presents side-by-side secondary dataset tables, high-resolution
visual charts, and mixed questioning observations for all 10 disaggregated service sub-
sectors from 1990 to 2025.

5.1 Tourism & Hospitality Services (KLEMS Code H / MCT)

Table 6.7: Tourism & Hospitality Secondary Dataset (India vs. China 1990-2025)

Indicator Country 1990 2000 2010 2020 2025-26
Metric Baseline

Nominal India $2.208B $S4.47 B $17.81B $24.56 B $39.608B
Sector GVA




(S Billion) China $7.208B $26.60 B $128.50B $293.40 B $409.50 B
GVA Share of | India 0.68% 0.95% 1.06% 0.92% 1.00%
GDP (%)
China 2.00% 2.20% 2.10% 2.00% 2.10%
Employment India 0.91% 1.17% 1.64% 1.85% 1.95%
Share (%
Workforce) China 1.80% 2.90% 4.20% 6.50% 6.80%
Workforce India 2.86 M 4.63 M 7.63 M 9.21 M 10.12 M
Headcount
(Millions) China 11.60 M 20.90 M 32.00 M 48.80 M 50.10 M
Inbound India 171 M 2.65M 5.78 M 2.74 M* 9.25 M
Tourist
Arrivals (M) China 31.18 M 83.44 M 133.76 M 27.47 M* 142.00 M
Figure 6.7: Tourism & Hospitality Nominal GVA ($ Billion)
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Figure 6.7: Tourism & Hospitality Nominal GVA (S Billion) Comparison (1990-2025)

CRITICAL QUESTIONING INQUIRY: Why does China's tourism and hospitality sector
generate $409.50 Billion (employing 50.10 Million workers) while India's sector
generates only $39.60 Billion (employing 10.12 Million workers)? Examining Table 6.7
and Figure 6.7 reveals a 10.3x output scale gap. China successfully integrated high-
speed rail networks (45,000 km) and municipal tourism infrastructure to drive domestic
tourist volume to 5.85 Billion trips and foreign arrivals to 142 Million. In India, hospitality
contributes a stagnant 1.00% to

connectivity to heritage

circuits,

GDP
hotel

(Figure 6.7).
luxury tax

rationalization,

Policy neglected transport
and hygiene

infrastructure, attracting only 9.25 Million foreign arrivals and leaving hospitality as an
under-capitalized, unorganized sector.

5.2 Education & Human Capital Services (KLEMS Code M / MoE)

Table 6.8: Education Sector Secondary Dataset (India vs. China 1990-2025)

Indicator Metric

Countr
Yy

1990

Baseline

2000

2010

2020

2025-26

10




Nominal Sector GVA India $7.49B $14.57 B $55.44 B $101.46 B | $163.158B
(S Billion)

China $10.08 B $33.88B $182.70 B $616.98 B | $819.00 B
GVA Share of GDP (%) India 2.34% 3.10% 3.30% 3.80% 4.12%

China 2.80% 2.80% 3.00% 4.20% 4.20%
Workforce Headcount India 5.10 M 8.51 M 13.72 M 17.43 M 19.58 M
(Millions)

China 13.50 M 20.20 M 24.40 M 29.30 M 30.20 M
Gross Higher Ed Enrolment | India 5.90% 9.50% 19.40% 27.10% 28.40%
(%)

China 3.40% 12.50% 26.50% 54.40% 60.20%

Figure 6.8: Education & Human Capital Sector Nominal GVA ($ Billion)
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Figure 6.8: Education & Human Capital Sector Nominal GVA (S Billion) Comparison (1990-2025)

CRITICAL QUESTIONING INQUIRY: How did China expand its Gross Higher Education
Enrolment Ratio from 3.4% in 1990 to 60.2% in 2025, while India's enrolment ratio
stagnated at 28.4%? While Table 6.8 shows near-identical GDP share contributions
(~4.1% to 4.2% in both nations), Figure 6.8 shows China's total education GVA ($819.00
Billion) is 5.0x larger than India's ($163.15 Billion). In 1990, India held a higher tertiary
enrolment ratio (5.9% vs 3.4%). However, China launched massive public funding for
STEM universities and vocational technical institutes. India underfunded primary and
technical education (~¥3.1% GDP allocation vs 4.2% in China), creating severe skill
mismatches where millions of educated graduates remain unemployable in advanced

manufacturing.

5.3 IT, Software, ITES & BPO Industry (KLEMS Code 71t74 / MeitY / MIIT)

Table 6.9: IT, Software & Digital Services Secondary Dataset (India vs. China

1990-2025)

Indicator Metric

Country

1990
Baseline

2000

2010

2020

2025-26

11




Industry Revenue India $0.35 B $8.20 B $76.40 B $191.00 B $254.00 B
(S Billion)

China $0.80 B $8.508B $180.20 B $1,180.0B | $1,780.08B
IT Share of Nominal India 0.11% 1.74% 4.55% 7.15% 8.42%
GDP (%)

China 0.80% 1.90% 2.80% 4.50% 5.60%
Software Exports India $0.13 B $5.30 B $50.10 B $147.00 B $199.00 B
($ Billion)

China $0.10 B $0.40 B $26.40 B $55.70 B $78.50 B
Direct Workforce India 0.06 M 0.43 M 242 M 4.47 M 543 M
(Millions)

China 1.90 M 5.80 M 11.40 M 21.00 M 23.50 M

Figure 6.9: IT, Software & Digital Services Industry Revenue ($ Billion)
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Figure 6.9: IT, Software & Digital Services Industry Revenue (S Billion) Comparison (1990-2025)

CRITICAL QUESTIONING INQUIRY: Why did India's software export success (5199 Billion
exports; 78.3% of sector revenue) remain a standalone enclave employing only 5.43
Million workers, while China built a $1,780 Billion domestic digital ecosystem employing
23.50 Million workers? Combining Table 6.9 and Figure 6.9 uncovers the core
structural contrast in tech development. India prioritized tax-free software export parks
(STPI/SEZ) servicing US and European clients. While this generated $199 Billion in
foreign exchange and 8.42% GDP contribution, it remained disconnected from
domestic hardware manufacturing. China built domestic software platforms (Alibaba,
Tencent, Huawei) integrated with industrial automation, creating a $1,780 Billion
industry (Figure 6.9) that absorbs 4.3x more tech workers than India.

5.4 Financial Intermediation & Banking Services (KLEMS Code J /PBoC / RBI)

Table 6.10: Financial Services Secondary Dataset (India vs. China 1990-2025)

Indicator Metric Country | 1990 Baseline | 2000 2010 2020 2025-26
Nominal Sector GVA India $10.82 B $22.518B $101.308B $154.86 B $215.42 B
(S Billion)

12



China $11.52 B $55.66 B $377.58 B $1,189.89 $1,638.00
B B
GVA Share of GDP (%) India 3.38% 4.79% 6.03% 5.80% 5.44%
China 3.20% 4.60% 6.20% 8.10% 8.40%
Workforce Headcount India 1.60 M 2.26 M 423 M 523 M 5.87 M
(Millions)
China 3.80 M 7.90 M 13.70 M 18.80 M 19.90 M
Bank Credit / Total India 24.5% GDP* 28.2% GDP* | 51.4% 55.8% 58.2%
Banking Assets GDP* GDpP* GDP*
China $0.45 T S1.85T $14.20T $S47.00T $61.50 T

Figure 6.10: Financial Intermediation & Banking Sector Nominal GVA ($ Billion)
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Figure 6.10: Financial Intermediation & Banking Sector Nominal GVA (S Billion) Comparison (1990-2025)

CRITICAL QUESTIONING INQUIRY: Why did China's financial sector expand to $1,638.00
Billion (backed by $61.50 Trillion in banking assets), while India's financial sector
reached $215.42 Billion (backed by $2.17 Trillion in bank credit)? In 1990, financial GVA
was identical in both nations ($S10.8B vs $11.5B; Table 6.10). Figure 6.10 shows China's
massive divergence post-2000. China used state banking intermediation to channel
cheap credit into municipal infrastructure and manufacturing plants. In India, financial
repression, non-performing asset (NPA) crises, and risk-averse bank lending restricted
bank credit to 58.2% of GDP, depriving unorganized service MSMEs of formal capital.

5.5 Space Economy & Commercial Satellite Infrastructure (ISRO / CNSA)

Table 6.11: Commercial Space Economy Secondary Dataset (India vs. China 1990-2025)

Indicator Metric Country 1990 2000 2010 2020 2025-26
Baseline
Space Economy Size India $0.12 B $0.85 B $3.208B $7.00B $9.60 B
(S Billion)
China $0.35 B $1.80B $7.50 B $16.80 B $24.50 B
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Global Space Market Share | India 0.20% 0.60% 1.10% 1.90% 2.30%
(%)

China 0.80% 1.50% 2.80% 4.20% 5.10%
Annual Launches Count India 0 3 26 328 432+

China 5 6 15 39 68+
Downstream Ecosystem India $0.08 B $0.62 B $2.35B $5.158B $7.10 B
Value ($ B)

China $0.00 B $0.10 B $6.20B $58.00 B $115.00 B

Figure 6.11: Commercial Space Economy Market Scale ($ Billion)

25 - EEm India Space Economy Valuation ($B)
I China Space Economy Valuation ($B)

~ 20 -
c
o
E
£ 15-
c
o
=]
©
=
2 10-
o
[]
=
[1+]
=

5 -

0. —— , | ,

1990 2000 2010 2020 2025

Figure 6.11: Commercial Space Economy Market Scale (S Billion) Comparison (1990-2025)

CRITICAL QUESTIONING INQUIRY: How did China convert its space program into a $115
Billion commercial downstream navigation ecosystem (BeiDou), while India's
downstream space economy reached $7.10 Billion despite world-class launch frugality?
Table 6.11 and Figure 6.11 demonstrate India's space paradox. ISRO achieved global
acclaim by launching 432+ foreign satellites at low cost. However, state launch
monopolies restricted private satellite manufacturing until the 2020 IN-SPACe reforms.
China funded military-civilian satellite constellations, scaling BeiDou downstream
services across automotive navigation, smartphone chipsets, and smart agriculture
($1158B value in Table 6.11).

5.6 Real Estate, Housing & Commercial Dwellings (KLEMS Code 70 /

MOHURD)

Table 6.12: Real Estate Sector Secondary Dataset (India vs. China 1990-2025)

Indicator Metric Country 1990 2000 2010 2020 2025-26
Baseline
Nominal Sector GVA India $14.40 B $24918 $109.20 B $186.90 B $289.08 B
(S Billion)
China $14.76 B $62.92 B $414.12 B $1,087.06 B | $1,384.50
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GVA Share of GDP (%) India 4.50% 5.30% 6.50% 7.00% 7.30%

China 4.10% 5.20% 6.80% 7.40% 7.10%
Workforce Headcount India 1.20 M 1.78 M 3.81 M 5.58 M 6.65 M
(Millions)

China 3.20 M 6.50 M 12.20 M 17.30 M 17.70 M
Urban Per Capita China 9.9sgqgm 20.3sgm 31.6sqgm 39.8sgm 41.5sq m
Housing (sq m)

India 14.80 M 18.70 M 24.70 M 18.70 M 14.20 M

Figure 6.12: Real Estate & Commercial Dwellings Sector Nominal GVA ($ Billion)
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Figure 6.12: Real Estate & Commercial Dwellings Nominal GVA (S Billion) Comparison (1990-2025)

CRITICAL QUESTIONING INQUIRY: Why did China's real estate GVA reach $1,384.50
Billion (expanding urban housing to 41.5 sq m per capita) while India's real estate GVA
reached $289.08 Billion with an urban housing shortage of 14.2 Million units? In 1990,
both nations had identical real estate output ($14.4B vs $14.8B; Table 6.12). Figure 6.12
shows China's urban housing boom post-1998, driven by municipal land sales and
developer credit. In India, land acquisition litigation, unrecorded oral tenancy (Bataidari),
and delayed municipal approvals stifled urban housing construction, leaving real estate
output 4.8x smaller than China's.

5.7 Telecommunications & Information Transmission (KLEMS Code 64 / TRAI
/ MIIT)

Table 6.13: Telecommunications Secondary Dataset (India vs. China 1990-2025)

Indicator Metric Country | 1990 Baseline | 2000 2010 2020 2025-26
Nominal Sector GVA India $3.74 B $9.26 B $26.218B $40.05 B $63.36 B
(S Billion)
China $4.328B $22.998B $109.62 B $249.73 B | $351.008B
GVA Share of GDP (%) India 1.17% 1.97% 1.56% 1.50% 1.60%
China 1.20% 1.90% 1.80% 1.70% 1.80%
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Subscribers / India 0.60%* 2.86%* 66.39%* 86.38%* 85.20%*
Teledensity

China 0.02 M 85.26 M 859.00 M 1,594.0 M 1,750.0 M
5G Base Stations China 0.00 M 0.00 M 0.00 M 0.72 M 3.85 M
(Millions)

India 0.00 M 0.00 M 8.60 M 747.41 M 910.20 M

Broadband Subscribers
(M)

Figure 6.13: Telecommunications & Information Transmission GVA ($ Billion)
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Figure 6.13: Telecommunications & Information Transmission GVA (S Billion) Comparison (1990-2025)

CRITICAL QUESTIONING INQUIRY: Why did 1.19 Billion phone connections in India
generate $63.36 Billion in telecom GVA, whereas 1.75 Billion connections in China
generated $351.00 Billion? Combining Table 6.13 and Figure 6.13 illustrates price-war
erosion vs infrastructure monetization. India achieved high mobile adoption (910.2M
broadband users) through aggressive price competition ($0.12/GB data tariffs).
However, predatory pricing destroyed corporate ARPU and left operators burdened by
spectrum debt. China maintained state telecom revenue health, deploying 3.85 Million
5G base stations (Table 6.13) to automate factories, driving sector GVA to 5.5x India's

level (Figure 6.13).

5.8 Professional, Scientific & Technical Services (KLEMS Code 71t74 / MOST)

Table 6.14: Professional & Technical Services Secondary Dataset (India vs. China

1990-2025)
Indicator Metric Country | 1990 2000 2010 2020 2025-26
Baseline
Nominal Sector GVA India $2.88 B $7.05 B $35.28 B $66.75 B $108.90 B
(S Billion)
China $2.88 B $21.78 B $133.98 B $440.70B | $682.508B
GVA Share of GDP (%) India 0.90% 1.50% 2.10% 2.50% 2.75%
China 0.80% 1.80% 2.20% 3.00% 3.50%
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Workforce Headcount India 0.69 M 1.50 M 3.48 M 5.48 M 6.50 M
(Millions)

China 5.20 M 13.00 M 24.40 M 38.30 M 39.80 M
Global Capability India 5 150 750 1,300 1,700+
Centers (GCCs)
Gross R&D Expenditure | China 0.70% 0.90% 1.71% 2.40% 2.68%
(% GDP)

Figure 6.14: Professional, Scientific & Technical Services GVA ($ Billion)
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Figure 6.14: Professional, Scientific & Technical Services GVA (S Billion) Comparison (1990-2025)

CRITICAL QUESTIONING INQUIRY: Why is India's national R&D expenditure stagnant at
0.65% of GDP while China's reached 2.68%, and why does China employ 39.80 Million
technical service workers compared to India's 6.50 Million? In 1990, both nations had
identical professional service GVA ($2.88B; Table 6.14). Figure 6.14 shows China's sharp

upward surge after 2000. China

incentivized private corporate R&D and state

laboratories. In India, professional service growth was driven by Global Capability
Centers (1,700+ GCCs employing 1.9M engineers). While GCCs perform valuable
multinational R&D, domestic corporate R&D investment remained low, leaving total

sector GVA 6.3x smaller than China's.

5.9 Wholesale, Retail Trade & E-Commerce Sector (KLEMS Code G/

MOFCOM)
Table 6.15: Wholesale, Retail Trade & E-Commerce Secondary Dataset (India vs. China
1990-2025)
Indicator Metric Country 1990 2000 2010 2020 2025-26
Baseline
Nominal Sector India $23.84 B $39.90 B $158.26 B $272.34B | $429.66 B
GVA ($ Billion)
China $28.08 B $102.85 B $560.28 B $1,410.24 B | $1,911.00 B
GVA Share of GDP | India 7.45% 8.49% 9.42% 10.20% 10.85%

17




(%) China 7.80% 8.50% 9.20% 9.60% 9.80%
Workforce India 23.12 M 35.86 M 46.59 M 53.78 M 56.73 M
Headcount
(Millions) China 33.50 M 58.40 M 79.20 M 99.20 M 99.50 M
E-Commerce India $0.00 B $0.10 B $3.80 B $46.20 B $112.50 B
Market Size ($ B)

China $0.00 B $S0.12 B $76.20B $1,800.0 B $2,450.0 B

Figure 6.15: Wholesale, Retail Trade & Logistics Nominal
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Figure 6.15: Wholesale, Retail Trade & Logistics Nominal GVA (S Billion) Comparison (1990-2025)

CRITICAL QUESTIONING INQUIRY: Why does retail trade contribute ~10.8% of GDP in
both nations, but China's e-commerce market reached $2,450.00 Billion (28.5% of
sales) while India's reached $112.50 Billion (8.2% of sales)? Trade forms the largest
service sub-sector in both economies (Table 6.15). However, Figure 6.15 exposes a 4.4x
GVA gap ($1,911B in China vs $429.7B in India). China built automated logistics
fulfillment centers and high-speed express networks. In India, trade remains 88%
unorganized Kirana stores hindered by high logistics costs (13% of GDP vs 8% in China)
and cold-chain infrastructure deficits.

5.10 Media, Cultural & Entertainment Industry (KLEMS Code 92 / NRTA /

MIB)

Table 6.16: Media & Entertainment Secondary Dataset (India vs. China 1990-2025)
Indicator Metric Country | 1990 Baseline | 2000 2010 2020 2025-26
Industry Revenue India $0.85 B $2.408B $12.80 B $18.90 B $30.80 B
(S Billion)

China $1.208B $8.50B $42.00B $112.00 B $168.00 B
GVA Share of GDP (%) India 0.27% 0.51% 0.76% 0.71% 0.78%

China 0.35% 0.70% 0.68% 0.76% 0.86%
Workforce Headcount India 0.57 M 1.10M 2.09 M 2.89 M 3.22 M
(Millions)
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China 1.60 M 3.20M 4.70 M 6.40 M 6.80 M
Digital Gaming / OTT (S B) | India $0.00 B* $0.02 B* $0.45 B* $4.20 B* $10.40 B*
China $S0.00 B $0.05 B $4.80 B $41.00B $58.50 B

Figure 6.16: Media, Cultural & Entertainment Sector Market Revenue ($ Billion)
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Figure 6.16: Media, Cultural & Entertainment Sector Market Revenue ($ Billion) Comparison (1990-2025)

CRITICAL QUESTIONING INQUIRY: Why did China's digital gaming market expand to
$58.50 Billion while India's digital OTT streaming revenue reached $10.40 Billion? Table
6.16 and Figure 6.16 show that media revenue expanded in both nations (~0.8% GDP
contribution). China scaled domestic gaming platforms (Tencent/NetEase) and IMAX
cinema networks ($8.2B box office). India's media growth shifted from traditional
print/TV to mobile OTT streaming ($10.4B OTT revenue), but piracy, low subscription
monetization, and fragmented distribution limited sector revenue to 5.5x below China's

level.

5.11 Aggregate Tertiary Labor Absorption Cross-Comparison

Table 6.17: Aggregate Tertiary Labor Absorption Headcounts (1990-2025)

Labor Absorption Country 1990 Baseline | 2000 2010 2020 2025-26
Metric
Total Service | India 62.8 M 97.8 M 1341 M 157.0 M 162.8 M
Workforce (Millions)

China 110.1 M 198.2 M 263.3 M 360.2 M 363.8 M
Service Employment | India 20.0% 24.3% 28.7% 31.5% 32.1%
Share (%)

China 17.1% 27.5% 34.6% 47.7% 48.2%
Formal Service India 12.5% 14.2% 16.8% 18.5% 19.2%
Workforce (%)

China 35.0% 48.2% 62.5% 74.0% 76.5%
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Figure 6.17: Total Tertiary Sector Workforce Absorption Headcount (Millions)
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Figure 6.17: Total Tertiary Sector Workforce Absorption Headcount (Millions) Comparison (1990-2025)

CRITICAL QUESTIONING INQUIRY: Why does China employ 363.8 Million workers in
services (48.2% of its workforce; 76.5% formal) while India employs 162.8 Million
workers (32.1% of its workforce; 19.2% formal)? Combining Table 6.17 and Figure 6.17
presents the ultimate structural policy failure. China created 253.7 Million new service
jobs between 1990 and 2025 (Figure 6.17), absorbing workers released by rural
agriculture and automated manufacturing. In India, 80.8% of service jobs remain
informal casual work in street retail and manual transport. Policy failed to generate
formal urban jobs, leaving 210 Million Indian workers stuck in low-productivity farming.

6. CRITICAL POLICY FAILURE INFERENCES, CATCH-UP TARGETS,
AND STRATEGIC BLUEPRINT

6.1 Questioning Inferences on Policy Reliability

1. Hardware-Software Disconnect: Why did IT software export tax breaks fail to catalyze
domestic industrial automation? Policy failed because STPI/SEZ schemes treated software
purely as a foreign exchange earner, leaving domestic manufacturing disconnected from
digital platform development.

2. Unorganized Credit Exclusion: Where did banking policy fail in supplying credit to
unorganized MSMEs (PDI = -24.8%)? Policy relied on collateral-heavy bank lending rules
that excluded informal service units, forcing small enterprises onto moneylenders at 24% to
36% interest.

3. Skilling Mismatch: Why did vocational skilling policy fail to supply industry-ready
technical labor? Underfunding public education (3.1% GDP) allowed ITIs to operate with
obsolete curricula, creating high youth unemployment alongside tech skill shortages.

4. Infrastructure Bottleneck: How much logistics friction delay was created by
underinvesting in freight infrastructure? Underinvesting in dedicated freight corridors kept
national logistics costs at 13% of GDP, crippling wholesale trade and e-commerce
distribution.
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5. Regional Service Paradox: Why did regional service growth in states like Bihar fail to
reduce poverty? Policy treated service GVA as a consumption sink funded by central
government transfers and migrant worker remittances rather than self-sustaining local
enterprise capital accumulation.

6.2 Quantified 2035 Catch-Up Targets for India
To bridge the developmental delay and match China's economic scale, India must achieve

specific quantitative targets by 2035:

Quantified Benchmark Objectives: o
Trillion (8.5% p.a. real growth).
* Increase service employment share from 32.1% (162.8M) to 42.0% (235M), absorbing 73M

farm workers.

Expand total service GVA from $2.17 Trillion to $5.00

¢ Reduce national logistics costs from 13% of GDP to 8% of GDP via multi-modal freight

corridors.

¢ Raise Gross Higher Education Enrolment from 28.4% to 45.0%, training 15M technical

youths annually.

* Increase gross national R&D expenditure from 0.65% of GDP to 2.00% of GDP.

6.3 Actionable Strategic Policy Roadmap Recommendation

Table 6.18: Actionable 3-Phase Strategic Policy Blueprint for Indian Service Sector

Recovery

Horizon Focus Area Core Policy Interventions Target Economic
Outcome

Phase 1: Short- Credit . Scale GST e-invoicing for | ¢ Reduce credit PDI gap

Term(Years 1-2)

Formalization &
Single-Window

collateral-free bank loans to
MSMEs.e Establish single-window

from -24.8% to -10.0%.e
Cut hotel approval lead

Approvals approvals for tourism & real | times by 60%.
estate.e Formalize oral tenant
leases (Bataidari) for service credit.
Phase 2: Medium- Logistics e Complete Dedicated Freight | ¢ Cut logistics costs
Term(Years 3-5) Automation & Corridors (DFCs) & Port Parks.e | from 13% to 9% of
Service-Mfg Incentivize IT-hardware | GDP.e Create 15M
Integration manufacturing PLI integration.e | formal trade & e-
Expand PM-KUSUM solar power to | commerce jobs.
lower commercial tariffs.
Phase 3: Long- Human Capital e Restructure vocational curricula | ¢ Raise Higher Ed
Term(Years 5-10) Upgrading & R&D in Tier-2/3 cities for AlI/GCCs.e | Enrolment to 45%.e
Ecosystem Double public education & health | Expand Space & GCC

funding to 6% of GDP.e Tax
credits for corporate R&D &
private space technology.

exports to $350 Billion.
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6.10 Abbreviations and Acronyms

Aadhaar: Biometric digital identity system forming the foundation of India's Digital Public Infrastructure.

AISHE: All India Survey on Higher Education — Annual survey tracking higher education institutions, enrolment, and faculty
metrics in India.

ARPU: Average Revenue Per User — Core telecommunications metric measuring monthly revenue generated per subscriber.

BPM / BPO: Business Process Management / Business Process Outsourcing — High-value technical, customer, and back-office
services outsourced globally.

CAST: China Aerospace Science and Technology Corporation — Major state-owned enterprise leading China's space program and
commercial launch systems.

CBIRC: China Banking and Insurance Regulatory Commission — Executive financial regulatory authority governing banking assets
and insurance in China.

CNSA: China National Space Administration — National agency managing China's space policy and interplanetary missions.
DFCs: Dedicated Freight Corridors — High-speed, heavy-haul railway lines built to lower national logistics costs in India.
DoT: Department of Telecommunications — Nodal executive agency governing telecom licensing and spectrum allocation in India.

EY-FICCI: Ernst & Young — Federation of Indian Chambers of Commerce and Industry — Annual joint publication tracking media
and entertainment industry metrics.

GCC: Global Capability Center — Offshore technology, engineering, and enterprise R&D hub established by multinational
corporations in India.

GER: Gross Enrolment Ratio — Percentage of the eligible age-group population enrolled in higher education or vocational
institutes.

GVA / GSVA: Gross Value Added / Gross State Value Added — Net monetary economic output generated by individual sectors at
national and state levels.

IN-SPACe: Indian National Space Promotion and Authorization Centre — Autonomous single-window node enabling private
commercial space operations in India.

IRDAI: Insurance Regulatory and Development Authority of India — Statutory body regulating insurance markets and capital
adequacy in India.

ISRO: Indian Space Research Organisation — National space agency of India recognized for frugal satellite launches and lunar
exploration.
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IT /ITES: Information Technology / IT Enabled Services — High-skill market services sub-sector encompassing software, cloud,
and digital services.

KLEMS: Capital (K), Labor (L), Energy (E), Materials (M), Services (S) — Solow-Jorgenson factor-input growth accounting
framework sponsored by the RBI.

MCT: Ministry of Culture and Tourism — Nodal government ministry overseeing tourism infrastructure and cultural heritage in
China.

MeitY: Ministry of Electronics and Information Technology — Nodal executive ministry governing electronics manufacturing and
digital infrastructure in India.

MIB: Ministry of Information and Broadcasting — Executive ministry regulating cinema, broadcasting, and digital media in India.
MIIT: Ministry of Industry and Information Technology — Executive agency overseeing industrial platforms, 5G rollouts, and tech
policy in China.

MOFCOM: Ministry of Commerce — Nodal agency governing domestic trade, retail distribution, and e-commerce regulation in
China.

MoE: Ministry of Education — Executive ministry directing national education policy and human capital allocation.

NASSCOM: National Association of Software and Service Companies — Apex trade association representing India's technology
and BPO industry.

NBS: National Bureau of Statistics — Central statistical agency responsible for official macroeconomic accounting in China.

NREDCO: National Real Estate Development Council — Autonomous real estate industry body operating under the Ministry of
Housing and Urban Affairs in India.

NRTA: National Radio and Television Administration — Executive regulator supervising television, online video platforms, and
streaming in China.

ONDC: Open Network for Digital Commerce — Government-backed open network protocol democratizing digital retail access for
small merchants in India.

PBoC: People's Bank of China — Central bank of China directing monetary policy and state credit allocation across commercial
banks.

PDI: Policy Discrepancy Index — Quantified percentage gap between official secondary statistical claims and ground-level primary
field survey findings.

RLP: Relative Labor Productivity Ratio — Ratio of a sector's GVA share to its employment share, measuring labor misallocation and
disguised unemployment.

SIA: Satellite Industry Association — International trade organization compiling commercial space market revenue and satellite
deployment data.

TFPG: Total Factor Productivity Growth — Growth accounting residual measuring efficiency, innovation, and technological
progress beyond physical factor inputs.

TRAI: Telecom Regulatory Authority of India — Independent statutory regulator supervising telecommunications tariffs, service
quality, and interconnection.

UDISE+: Unified District Information System for Education Plus — Comprehensive digital database tracking school education
infrastructure across India.

UNWTO: United Nations World Tourism Organization — Specialized UN agency tracking international tourist arrivals, travel
receipts, and hospitality GVA.

UPI: Unified Payments Interface — Real-time mobile payment protocol developed by NPCI, serving as the backbone of digital
financial inclusion in India.

WDI: World Development Indicators — World Bank global database tracking commercial service exports, tertiary value added, and
employment shares.
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