Now Hiring:
Firm-Level Adoption of Generative Al in China

Lixing Li*  Zhencen Liu>  Angi Wang! He Wang®  Shu Yu?

*National School of Development, Peking University

2World Bank

September 2026

This study serves as a background paper for the World Development Report 2026: The Promise of Artificial Intelligence.
The findings, interpretations, and conclusions expressed in this paper are entirely those of the authors. They do not
necessarily represent the views of the International Bank for Reconstruction and Development/World Bank and its
affiliated organizations, or those of the Executive Directors of the World Bank or the governments they represent.



® Motivation

® Data & Method

© Stylized Facts

@ What Predicts Adoption? (Regression)

® Conclusion

Li, Liu, Wang, Wang, Yu (PKU & World Bank) GenAl Adoption in China September 2026 2/42



Outline

® Motivation

Li, Liu, Wang, Wang, Yu (PKU & World Bank) GenAl Adoption in China September 2026 3/42



® China has emerged as one of the world's leading Al powers, yet systematic firm-level evidence
on the speed and depth of Al adoption among its firms remains scarce.

* Existing studies draw predominantly on advanced economies (U.S., Europe), where market
structure and firm features differ markedly from emerging markets.

® China's distinctive features may shape both the capacity and the incentives for Al adoption (e.g., a
large manufacturing base, a prominent state presence, and well-developed digital infrastructure).

¢ Given China's growing role in the Al value chain, filling this gap is vital to understanding how Al
diffuses across firms in a developing economy.

This paper

It provides the first comprehensive job-posting-based picture of GenAl adoption among Chinese firms,
covering both listed and non-listed firms.
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Ways to Measure Al Adoption

Approach

Capture

Main limitation

Examples

Survey-based

Self-reported Al use by
firms or workers

Sensitive to scope, wording,
sampling, weighting, respon-
dent

McElheran et al. (2024 and
2025); Bick et al. (2025); Bon-
ney et al. (2026); Yotzov et al.
(2026)

Patent-based

Al invention / commer-
cialization

Identifies developers, not or-
dinary adopters

Cheng et al. (2023); Calvino et
al. (2022)

Self-disclosure

Strategic orientation, sig-
naling

May reflect rhetoric, not re-
alized use

Calvino et al. (2022); Yao et al.
(2024)

Chat-based / Realized chatbot use in  Platform-specific; may miss  Chatterji et al. (2025); Chatterji
conversation- human—Al interactions; ~ APl, embedded, offline, or et al. (2026)
log-based message-level tasks competing-tool use; hard to
infer downstream effects
Job-posting Investment in Al human May miss off-the-shelf / ex-  Calvino et al. (2022); Alekseeva

capital, actual costly ad-
justments (timely), appli-
cable to all types of firms

ternal adoption; intended vs.
realized

et al. (2025); Shi et al. (2025);
Hosseini and Lichtinger (2025)
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What We Do

* Focus on firm-level adoption:
® A firm is defined as a GenAl adopter once it first posts a vacancy explicitly requiring GenAl
applications or technical skills.
® Posting intensity, measured as the share of postings requiring GenAl skills over total postings, is
computed as an alternative measure to address the size bias.
e Data: 72 million unique job postings (2015-2025) from three major Chinese job boards (51job,
Zhaopin, Liepin), matched to 5,000 listed firms and 2.5 million non-listed firms.

® Approach: a keyword-based approach with three categories — GenAl tools, GenAl technical terms,
and earlier (pre-GenAl) Al.

* Methodological improvements: cross-platform deduplication, China-tailored keywords,
false-positive mitigation (in progress), and LLM-based business-function classification.
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Preview of Findings

@ GenAl adoption rose steadily after the release of ChatGPT (Nov 2022) and accelerated sharply
after DeepSeek-R1 became available (Jan 2025).

@® Adoption is rapid yet highly uneven: 21% of listed firms vs. 0.2% of non-listed firms by the end of
2025. Similarly, GenAl-related posting intensity is also higher in listed firms than in non-listed firms.

® Firm size, market-service sectors, and the presence of earlier Al talent are positively
associated with propensity and intensity of GenAl adoption.

© Adoption sophistication is highest among listed firms and in market services.

@ An analysis of GenAl-related job titles with rising demand indicates that these skill requirements
have spread beyond ICT specialists to non-ICT roles as well.
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Job Posting Data

® Three major online job boards in China: 51job, Zhaopin, Liepin (2015-2025).

® Full access to 51job: 67M unique postings; 63M matched to the business registry (~2.5M
non-listed firms).

e Listed firms: pool all three boards = 16.9M raw — 14.7M unique after (3-step) deduplication
(~5k listed firms; see for details).

© 72 million unique postings in total (listed + non-listed).

® Each posting covers the firm name, posting time, location, job title, job requirements, and
responsibilities.

Two matched samples

1] Listed-firm sample (3 boards, stock-ID matched);
2] Non-listed-firm sample (51job, name-matched to SAIC registry).
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Job Posting Data Holds Rich Information.

Job posting time
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Sectoral Distribution: Listed vs. Non-listed

Manufacturing
ICT
Wholesale & retail

Utilities :
Sci-tech services
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Li, Liu, Wang, Wang, Yu (PKU & World Bank)

GenAl Adoption in China

® Listed firms are highly concentrated in
manufacturing (68%).

® Non-listed firms are more evenly spread,
with a stronger services presence:

® wholesale & retail (22%),
¢ leasing & business services (16%),
® sci-tech services (15%).

® Manufacturing only accounts for 13% of
non-listed firms.
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The Keyword Approach: Three Categories

A meaningful skill hierarchy

GenAl Tool: Specific GenAl products (e.g., ChatGPT, Gemini, Claude; DeepSeek, Qwen, Ernie,
Doubao) to capture entry-level, cross-functional skills.

GenAl Tech: Specialized methods (such as transformers, fine-tuning, RAG, prompt engineering) to
capture advanced skills concentrated in technical functions.

Earlier Al: Pre-ChatGPT terms (such as deep learning, computer vision, NLP) to capture earlier Al
skills.

Lists tailored to China: domestic tools + English and Chinese terms.
Applied to 72M postings = ~0.5M postings with related keywords.
Adopter: posts its first GenAl tool/tech vacancy. Intensity: share of postings requiring GenAl skills.

Reduce false positives (e.g., LLM = Master of Laws; work in progress).

See for the lists.
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Classifying Postings by Business Function

A cascaded three-tier pipeline is adopted to assign each posting to one of five functions — technical,
production, sales, administrative, financial:

@ Tier | — Rule-based: deterministic keyword matching on job titles (high precision,handles the
majority).

® Tier Il — Semantic embeddings: text2vec-base-chinese; cosine similarity to category
centroids (> 0.75).

® Tier Ill — LLM reasoning: Qwen-Plus with a structured expert system for the most ambiguous
cases (title + full description).

See details
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Emerging Keyword Trends

GenAl tool GenAl tech
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The Intensity of Posting Requiring GenAl-related Skills Is Rising Fast

GenAl tool GenAl tech
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By end-2025, GenAl-skill postings reach 0.7% of listed-firm postings and 0.2% of non-listed; the 2025 surge is driven
more by technical skills, widening the listed—non-listed gap to ~0.5 pp. As the demand for GenAl skills increases, the

demand for earlier-Al skills is also on the rise ( ).
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Fact 1 — Cumulative Adoption & the “DeepSeek Moment”
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Fact 2 — Adoption by Broad Sector

Listed Non-listed
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Listed: market services lead (35%) > non-market (23%) > manufacturing (17%) > construction/mining/utilities (15%).
Non-listed: manufacturing highest (0.3%), then market services (0.2%). Market-service jobs are more exposed to GenAl.
In both groups, the ICT industry has the highest adoption rate by the end of 2025 ( ).
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Fact 3 — Adopters Are Larger Firms

Listed Non-listed
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Adopters skew right in the size distribution (Firm size = proxied by total postings). The size effect is observed across

sectors (m)
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Fact 4 — Adoption by Ownership (Listed Firms)

Adoption over time Adoption by employment size (end of 2025)
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SOEs and non-SOEs adopt GenAl at similar overall rates (21% vs. 22%). But at the same employment level, more
non-SOEs have adopted GenAl than SOEs.
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Fact 5 — Adoption Intensity Over Time (Among Adopters)
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Median GenAl intensity rises steadily, with the top quartile rising faster than the median.
The intensity is higher among non-listed firms as they are notably smaller than listed firms.
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Fact 6 — Adoption Sophistication
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Fact 6 — Adoption by Business Function (Listed Firms)
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Fact 7 — Prior Al Experience Predicts GenAl Adoption
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Fact 8 — Adoption and Potential Job Creation

Annual Trends for Top Occupations: GenAl Tool
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@ What Predicts Adoption? (Regression)
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Panel A. Listed Firms

B @ @) @)
Dependent Variable GenAl Tool (=1)  GenAl Tech (=1) GenAl (=1) GenAl postings (PPML)
SOE -0.915 -1.159 -0.931 0.153

(1.110) (1.177) (1.248) (0.212)
Market services 6.576%** 10.593%** 10.474%%* 0.705%**
(1.297) (1.402) (1.451) (0.173)
Non-market services 3.690 -0.228 2.368 -0.403
(2.645) (2.671) (2.904) (0.288)
Construction, mining & utility 1.613 0.932 1.641 -0.675**
(1.577) (1.767) (1.873) (0.268)
Log total postings 4.018*** 4.772%** 5.614%** 1.108***
(0.242) (0.265) (0.286) (0.090)
Log employment 3.890*** 4.192%** 4.203%** 0.092
(0.403) (0.430) (0.448) (0.082)
Earlier-Al adopter by 2022 9.203*** 13.361%** 14.632%** 0.845%**
(0.988) (1.097) (1.206) (0.157)
Constant 8.204%** 9.879%** 12.510%** -1.906%**
(0.623) (0.680) (0.750) (0.159)

Notes: The table shows the results from a set of cr ional firm-level regressi Cols (1)—(3): linear probability models with the dependent variable

capturing GenAl adoption by the end of 2025. Col (4): PPML esti for the ber of GenAl posti f: ing is the itted sector. Rob SEs.
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Panel B. Non-listed Firms

M ) ) @)
Dependent Variable GenAl Tool (=1)  GenAl Tech (=1) GenAl (=1)  GenAl postings (PPML)
Market services -0.004 0.015** 0.003 0.185**
(0.007) (0.007) (0.009) (0.072)
Non-market services -0.001 0.001 -0.008 -0.383%**
(0.008) (0.008) (0.010) (0.116)
Construction, mining & utility -0.029*** -0.016* -0.046*** -0.310
(0.008) (0.009) (0.011) (0.254)
Log total postings 0.111%%* 0.143%** 0.207*** 0.984%**
(0.003) (0.003) (0.004) (0.043)
Earlier-Al adopter by 2022 1.032%** 2.368%** 2.790%** 1.465%**
(0.053) (0.075) (0.083) (0.061)
Constant 0.078%** 0.067*** 0.129%** -7.203***
(0.006) (0.006) (0.008) (0.142)
Notes: The table shows the results from a set of cr | firm-level regressi Cols (1)—(3): linear probability models with the dependent variable
capturing GenAl adoption by the end of 2025. Col (4): PPML for the ber of GenAl p f: ing is the itted sector, and SOE and
other sector d ies are included. Rok SEs. ***p < 0.01, **p < 0.05, *p < 0.1.
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Conclusion

@ GenAl adoption rose steadily after the release of ChatGPT (Nov 2022) and accelerated sharply
after DeepSeek-R1 became available (Jan 2025).

@® Adoption is rapid yet highly uneven: 21% of listed firms vs. 0.2% of non-listed firms by the end of
2025. Similarly, GenAl-related posting intensity is also higher in listed firms than in non-listed firms.

® Firm size, market-service sectors, and the presence of earlier Al talent are positively
associated with propensity and intensity of GenAl adoption.

© Adoption sophistication is highest among listed firms and in market services.

@ An analysis of emerging GenAl-related job titles with rising demand indicates that these skill
requirements have spread beyond ICT specialists to non-ICT roles as well.
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Thank you!

Questions and comments are welcome.

Scan for the paper
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Annex: Keyword List

Category

Keyword List

GenAl Tool

ChatGPT, DeepSeek (1% [ Gemini, Perplexity, Grok (% ), Claude, Copi-
lot, Suno, Eleven Labs, Doubao (%7 1), DeepAl, Poe, Kimi chatbot (KimiH fiz#) ),
Blackbox Al, Tencent Yuanbao (i ifl JE %), Midjourney (MJ% [4)), PixVerse, Meta
Al, Leonardo, Ideogram, Zapier Chatbots, KREA, Prezi, Sora, NotebookLM, Le chat,
vO.dev, Pixai, Nightcafe, Opuscllp, Ernie Bot ({0 —), Youchat, ChatPDF, Synthe-
sia, Pictory, Canva Al Craiyon, Tongyi Qianwen (i % T/7]), Nano Al Search (Nano
AI#%), MaxAl, Playground, Easy-peasy, Writesonic, Liner, Murf Al Stable Diffusion,
DALLE3, Jasper AL Phind, Artbreeder, Fliki, Luma Dream Machine, Designs. A Ifly-
tek Spark (ifl KA 2k), Sparkdesk (F£ X L #i7), Genmo Al InVideo, 10Web Al Website
Builder, Meta Image, StepFun (/1 £ /2/%), MiMo, GPT, GLM, Pangu Model (£ /1 /f
), Hlmvunn \Aodel( dTC KB, Zhlpu AL (i), Baichuan ( ‘M #71), Minimax,
Qwen (Tiel), B~ LB, B !, Mistral, Falton, ERES LdZELEWN
LhE, BRI RERAL B u/\] IR A

GenAl Tech

Fine-Tuning (F/F/f(7), Lan,,cmm (LangChainfE22), Prompt Engmeenn,, (FRTHE),
#7577, Diffusion Model (i 7), Multimodal Model (1 £ 3), AIGC (A T#
HEAEA ), FF % it N L, JF % 4 RAL Reinforcement Learning from Hu-
man Feedback (A% % /43 (1% 31), Reinforcement Learning from Al Feedback (A1 72
), PEFT ( , CLIP (CLIPEE ), RAG (% ##/ i), Retrieval-
Augmented Generation, MultiModal Machine Learning (% # A/HL3 % 1), Diffusers
(Diffusers/i’), LoORA ML‘F& S#), QLoRA, Multi-turn Dialogue (% ema),GAN (AL
K47 [925), VAE (25> 1 %33 3%), Transformers (Transformerff \' LLM (KiEE ﬁ ),
Large [Ang\mge Models, 7 % K 141!, Al-Generated Content (Al c,‘w

73CAL JF %5 ik AL, Crowdsourcing Annotation (7

ing (1t % /% 114), Hallucination (4) 521l

Earlier AT

J), Computer Vision (i 5 HL#1%), Chatbot (-
Mﬁchmo Vision (FLE ), Virtual Agents ( X
%% b 71), NLP, Speech Recognition (i1 1),
Pattern Recognition (3% 0 ject Rucngmnon(ETT\Dr‘\), Neural Networks (142
4%4), Supervised Learning (4 ), Unsupervised Learning (/24 >]), Text Min-
\ng(xtfzm) Mahout, Recommender Systems (3 4%), Support Vector Machines
£HL), SVM, Random Forests (5f1L7#), Latent Semantic Analysis (f7Eif X
), Sentiment Analysis ({7 ), Opinion Mining (W £f%:1), Latent Dirichlet Al-
location (f#7E 4k F3E 7 47 ), Predictive Models (f1]£1/i1), Kernel Methods (¥ 77 i),

Ksm:, Gradient Boosm\b (] D) OpanV XGBoost, Libsvm, Word2Vec (i#]f] Ef%
latior t Cl. lﬁmhunﬁﬁ’é)’?' ), Decision Tree

Deep Learning (/4
chine Learning (HL&
Natural Language Processing (i

12, Large-scale
opm source Dataset (FFIREL
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Annex: The Rise of GenAl also Raised Demand for Earlier-Al Skills
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Annex: Deduplication of Job Postings

For listed firms, the same vacancy may appear on multiple boards.
A three-stage algorithm is carried out here to detect and drop duplicates:

@ Text preparation: extract & standardize responsibilities, titles, location, date.

@® Strict deduplication: remove exact repeats (same firm, city+county, title, raw description) within
+3-day windows, across platforms.

® Loose deduplication: catch near-duplicates via Jaccard similarity on character bigrams.
|AN B|
J(A, B) =
( ) |AU B|

We flag duplicates if title similarity > 0.8 or responsibility similarity > 0.6 and keep earliest-dated
posting per cluster.

Result: 2.2M (13%) duplicates removed = 14.7M unique postings for listed firms.
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Classifying Postings by Business Function

Multi-Tier F i Cli if ion of Job Postings
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Annex: GenAl Job Postings by Industry (Listed Firms)

Which industries lead GenAl hiring
GenAl-related job postings by industry — listed firms, cumulative 2015-2025
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Annex: Job Postings by Industry (Listed Firms)

Which industries hire the most
Total job postings by industry — listed firms, 2015-2025
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Annex: GenAl Diffuses Faster Than Earlier Al (Yet Only in Listed Firms)

Listed Non-listed
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Among listed firms, if we take 2010 as the start year for earlier Al, it took about 7 years for earlier Al to reach a level of
adoption that GenAl reached in 3 years (2022-2025, to 21%). The same surge is not seen among non-listed firms.
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Annex: Adoption by Industry (End-202
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Annex: Adoption Rates Rise with Size, by Sector
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Annex: Earlier-Al Intensity |s Stable
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Earlier-Al intensity is largely flat over a decade (mature technology). It was higher than GenAl intensity in early 2021 but

comparable by end-2025.
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