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Source: The Linux Foundation (2024). 2024 World of Open Source:
mOften mSometimes mRarely mDon't know or not sure Global Spotlight. data.world. https://data.world/
Sample size 1,047, from the Linux Foundation’s 2024 World of Open Source Survey thelinuxfoundation/2024-world-of-open-source-global-spotlight
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2024 GenAl survey, Q13, Sample Size = 297, answered by organizations who adopted GenAl in Q7
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Source: Lawson, A., Hendrick, S., Rausch, N., et al (2024 November).
Shaping the Future of Generative Al: The Impact of Open Source
Innovation. The Linux Foundation.

https://www.linuxfoundation.org/research/gen-ai-2024
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(]
11%
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KiEt =L %E BELRE EFOnRE FEAEErEe< Source: Lawson, A., Hendrick, S.,
WEH L Rausch, N., et al (2024 November).
i o - = Shaping the Future of Generative
A 5 AN b 85 Bl £ = B AL -
At GenAI DR AN LLE M D72 0N GenAIDRFANFHEICHL Al: The Impact of Open Source
Innovation. The Linux Foundation.
https://www.linuxfoundation.
2024 GenAl survey, Q11 by Q7, Sample Size = 234 (DKNS and NA excluded) orglresearch/gen-ai-2024
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2024 GenAl survey, Q28, Sample size = 311-314, not all rows required

Source: Lawson, A., Hendrick, S., Rausch, N., et al (2024 November). Shaping the Future of Generative Al:
The Impact of Open Source Innovation. The Linux Foundation. https:/www.linuxfoundation.org/research/gen-ai-2024
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2024 GenAl survey, Q22, Sample Size = 297, answered
by organizations who adopted GenAl in Q7
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AX— FEEBROAAL—Y 3y 52%

2024 GenAl survey, Q23, Sample Size = 297, Valid Cases = 297, Total
Mentions = 1,286, answered by organizations who adopted GenAl in Q7

Source: Lawson, A., Hendrick, S., Rausch, N., et al (2024 November). Shaping the
Future of Generative Al: The Impact of Open Source Innovation. The Linux Foundation.

https://www.linuxfoundation.org/research/gen-ai-2024
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Source: Lawson, A. (2024, April). 2024 State of Tech Talent Report: Survey-Based Insights into the Current State of Technical Talent Acquisition, Retention, and Management Globally. The Linux Foundation.
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Source: Lawson, A. (2024, April). 2024 State of Tech Talent Report: Survey-Based
Insights into the Current State of Technical Talent Acquisition, Retention,

and Management Globally. The Linux Foundation.
https:/www.linuxfoundation.org/research/open-source-jobs-report-2024
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1. Al / ML (37%) 1. Operating systems (45%) 1. Al / ML (22%)
2. Cybersecurity (34%) 2. Cloud / containers (40%) 2. Analytics / Data science (17%)
3. Analytics / data science (27%) 3. DevOps/ GitOps (40%) 3. Web & app dev (15%)
4. Operating systems (25%) 4,Cl/CD (40%) 4, Cloud / containers (13%)
5. Cloud / containers (24%) 5. Database management (38%) 5. Database management(13%)

2024 World of Open Source Survey, Q14, Q29, Q36, Sample Sizes = 59, 58, 54 Respectively

"Healthcare expenditure represented 10% of global GDP in 2022 and the sector employed 65 million workers worldwide in 2020; Agriculture represented 4% of global GDP in 2023 and employed
892 million people worldwide in 2022; Current data suggests that construction represents 13% of global GDP and employs more than 100 million people worldwide; Manufacturing represented
15% of global GDP in 2023 and employs 400 million people worldwide as of 2025; Energy rents (oil, natural gas, and coal) represented 2.1% of the world’s GDP in 2021 and employed

41 million people across the globe in 2019

Source: Lawson, A. (2024, December). 2024 Global Spotlight Insights Report: The Role of Open Source in Uniting Innovation, Collaboration, and Resilience Across Regions and Industries. The Linux Foundation.
https://www.linuxfoundation.org/research/world-of-open-source-global-2024
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3. Cybersecurity (30%) 3. Database management (36%) 3. Cloud/ containers (17%)
4. Analytics / Data science (23%) 4. DevOps / GitOps (35%) 4. DevOps/ GitOps (15%)
5. 10T / Embedded (23%) 5.Web & app dev (31%) 5.Cl/CD (14%)

2024 World of Open Source Survey, Q14, Q29, Q36, Sample Sizes = 101, 99, 94 Respectively

Source: Lawson, A. (2024, December). 2024 Global Spotlight Insights Report: The Role of Open Source in Uniting Innovation,
Collaboration, and Resilience Across Regions and Industries. The Linux Foundation.

https://www.linuxfoundation.org/research/world-of-open-source-global-2024

DY A—TIE, 20200EDQTOA FOLR—KFIZ&BE, ERE,812RANA FEWSHABEDT—ANERENTEY., COT—4
IR - FRIAHET, BESAVICETSEBRETOEANKEBISHRIESIAET, © HlZE, RY—FREICAIZEAT S LT,
THEDNARY ., EXEE, A1 —Y 2T 0OBHEMNTREICIEY FF, Heimburger 5 (2024) X, £EH S VEBERBIZE T HAIOEA%E
RETHERZFZRIEL. AVTFT VR, REEE., £EHEOZRNHFICH TS ZOEMOATREEIZOVTERLTULET, ¥ Alo&ES
FBIZHETHBEAHIEKRTT, 2023FLUE. HEERDS O—/VLAITEREISTIOE FILZBATWET, £, XKZHOTLENZ DK
MERMPBHORREEA / R—LaVDBERIEMERATOET, © LHAL., COEBENIMRRE L THHEREICHYET, 7O1 LD
AEICESE, AIZEALTWAREFIHAETT, FBYIXREERBONA/ Oy FEBEIZHYEFT, ©

F—ToV—RADRFEFBNI~DEE | 26


https://www.linuxfoundation.org/research/world-of-open-source-global-2024

F—FoY—RA3227 4 DEFIROER

o8 —RIOHEEIZDVTERLNT-FEE., Frank NaglelZRDESI1ZaA*AV CLELE: : T0SAISREXSLFEEFEZ o7 —L, FLE—/IZY
TrOTFHRTY, CORBTIEI——LFICEMICEEL TH Y., BICXELEENEZFATIOET, FZ/C, HEEFRTT, 17 —T>FEF7N
(£, FNL—23>TOEIICEEMS T SERMEFEHL, XELHRZRELET, | ¥

IRILF¥—

IRILF—%RTE Al ZEEBHIZRYANTEY ., HERPFOIRILF—BLIUVEAEHD 4 5D 3 1< (74%) HS. 2023 £FE TIC
Al ZBAFIIREFATHERMELTLET, @

AIDRIRINF—FEICEZLEE . ANET—2 €2 —DBENFEEICKEBEAZNTTVET, %% COIRILXF—FEDEN
. ETILYI LD 7DREIE. T—F U FA—LARNLTOFHEM. FLEIYDENGEFY TRITFICHREFSNETILGRE, ITX
LE—PEOFNWY ) 2—2a3 0 ADA/ R—= 3 V0 ERBEELET, ©® TRLF—DFREFFHLEAIM O TSOEEL, AlOT R
F—ZEDBERFSISRHRITOAEELHY . CNICKVERAOZEIHBE ELICHDT IEEEELAHY T5, Y

Al NI R F—FXEITEZLH2E A, IRV F—DHICLEELOREZL-6LET, 2023FDMcKinseyLiR— M2k B &,
BEMS., Y= T42T. REGEDTEMREEICAIZEAT S LT, HRAD I RILX—ERFADUNEE(XT, 500{E~2, 4008 KL (ER
UREED1%~1. 6%1) 1&g B aleEtEA DY FT, ¥

2020 FMPWCLR— FTlE, TRILF—REFHIZEITS Al OFELTEIATOET, ©® ZOLKR—FTIE, AIOEHERABRELT, TR
F—HEBDE=ARY VY, IRILF—FELHBOTR., P8ERY FI—H DR, BEODEALEZHEFTTLET, 2030FFTICHR
DGDPAY. 6%~2. 2% N4 B EFRMLTLET, LR—FTIE, AY—FEZFYUFIZEYIRILFE—OR FHEF SN, BFFEHIE
HIETBDEERLTVET, F=zo DBERY 7=V DOHBICEYBRBENSLAL., TRILF—HFACEEENAM LT EEFRELTNE
ER

A—ToV—XANOBRFLEFBN~DEE | 27



KEDIRIILEF—MHIGIZE, Al NCORFORBERRT ZIEIELAREIBZCHYET, BEFHh. EHT Uy FOER. kFE
BE, IRILF—ITE. TRILT—MREREBELEONBHTIE. Al ITXY., SAEVABRBIOLR, 752 FOHRETEEA, BEMLG
BALRESE. IEEDOTA., FREMOBELE., SEFIFLEBENAFELS L UHEBEINETT, © ArgonneEIHHERA2024F (ZHE
Liz&k 312, AlIE#FH =G0 ) — IRV F—DHICE T IEAXREHORITESA o AMBRT D 21— L EH200EMHET D algeED H
Y. 2050FE £ TIZHBEEFILOIR MR ARAZIATHES, *

2024 DLF EnergydDR T A bR—/X—TIlE, IRILF—FELHBOFTH ., TRILF—IRTLOREL, EEDEBEENNT+r—T
ANEE, REHEDEELE. Al ORBEOFEAEHIZODLVTHLTWLWET (H1528B), ¥ ZOHRTA FR—N—TlE, Thos0H

FICAIZERTAHET, I NODEFRICETIAMZAICESTRASETORMEEHREL, EEEZRESE, TRILF—IRXATLA
BT AIBEHRMDIEEESEZRALEIE., EERAE—FZRLEIEEZENTEEEFRLTVWET, LML, 2OKRTA FR—/I—TIZ,

ADERTORARNEEMENC EEZHEHBLTVET, FOERELT. TS5ANV—VPRHEIEFIZETI2EE. AIOEHBORE. E
PEEOEEOH L ILENBTFLATVET, ChoDEFISHLT 5720, RTA FR—I—TlF, a5RL— 30 L1Z#LER
L., ERSARDOHLNOEBEEETLLT, ETL—V—IPHEDOY ) 21— a3 VEBETEIZF—TOV—RAY—ILOHEIEEE
BLTWET, IEA (X, TCoEME, Xv—FTYy FE, EAPERHTBALEDT—ZDEABHEREYI— S, BEDTIHE
[CHBI EEERBLTVWET, P A—TUETILOY—LEZFERTEIET, FUV Y RFORBELEALLS SVWRRICIRILF—FEEDESD
FBEMTHENTEET,

E15. TRILF—HRFIZEFBIAIO1I—Xyr—X

*

Fevrzrs | AvFyvx oy BIEA~OIE & - s
a=yyses | YhanEm g =E =il ol alld ]
LESEDT B

* *

Source: LF Energy (2025, January). Unlocking Al's
Potential for the Energy Transition through Open
Source. The Linux Foundation.

* BELHBOTH * BELLYTAL— 3 OME

- s N . QS L R NN _ https://ifenergy.org/unlocking-ais-potential-for-
T—ATIEAR, TVAMYA Y, BEUAA I A=2aVDOEHOORENGEA—T VRV FI—) the-eneray-transition-throuah-onen-source/

F—ToV—RNDEFEFBO~DHZE | 28


https://lfenergy.org/unlocking-ais-potential-for-the-energy-transition-through-open-source/
https://lfenergy.org/unlocking-ais-potential-for-the-energy-transition-through-open-source/

A—T2V—RAZ2=T4DEMRDER

Alex Thornton, LF Energy® T 5t T4 70 TaLOE3—F. CORBTOA—ToY—ROEAZRET 2200FTELEHME LT, a5KRL—
AVEBRARERTCWET, [0S4llt, AlE T X INF—DBENBEET EZ DEFEICHEIZHIET S 7 TO—FFEHLFT) LFHEar L
TWET, F—F>Y—XDISFHEL— 3200, AIDSEENE TFEILF—HEIZE D TEHBHGHEZ L6 L TEFELE, O0SAILBEDT
O—FFIAFTTsT1IELTUOSIZDA, CDBERAIZSEIZMETEEFEIAFT, TXNF—SITALIZAI E8FT S8 EHEEFTXTT, 4
— T2 V=R, TEEINYTSAF—2/CH I EBOTHOBHMELEEMZEL T, COBELEHEZEETEHE—DFRTT

CDONBHFTIL, OSAIDIRERAIZIEIAE L el H Y £9, Groopman&Lindstrom(2023) <4 o a4 ) v KREBEDO N CisiEd 5
K2, AlOEFMBICAIE., TRILXF—DOEDLHHEERTIFEERICE>-TEZELRENELEREBYET, TDRH. Chibd
BEEE, VUK ELYARRFEMEZHIFTT S0, MERNZ#HET2AHEZRBATHAHELADYET, »

=+ =A
A nff

COLR—FTIE, OSAIDIRAER, MIEADEE. BLUFBA~NOEZEICET S NFEFTORBERAET 4 ELEA—LTVET,
IETUVARN—RIZEDE, AIY—ILOEREFARLTI TIZERLTEY ., ZOHRAOKEAFEA—ToV—ZANEHTNET, AlZfE
ALTWAHEBOREAEA—ToETILZRALTE Y., RAREDOI—FA VISR SV FYyOEHNNEIA—T oV —XTT,
BRAE, BEOESR. g, BETESI2ENHY . A—ToV—REHNEEICE>THIZBEENEVLLDTY,

0SAIDBESRIFZ, A—ToV—RY Tz 7 0SS) DEFNRDEHICEDWTFRITEIENTEET, AERICELSE. 0SS DER
KDAYy FE, aX MR, £EHEORAILE, 41/ R—2 3 0OFEIETT, 0SSHEE LGN -15E. DEEFRELYE 3.5E1D
YI RO F7ERZABLAETAELRSEMN>E=TL L&D, £, 0SSOERIFAEHOEERE/ROALEEEL TSI ELXHERT
BAOMIHE>TNET, AIORFHLFEEZRIITHE., AEMEA/ R—TavEEIZE Y., GDPIFEIK KL (15 Jk LD £ 1#Emd
HEEEMAHYET, =L, TOERARFITRTOERTH—ICTELDITTEDY TEHAN., BEER. IRILT—, BE, BR. 5%

A—ToV—XANOBRFLFEBN~DEE | 29



BETEREGBEREZRLTVWET, FBANDEEEAHL L. AlIFEZORDY LGEH5DTIEAGL, 2RV DMETERE LTHRET S
AREMAE <. AIZERT A-ODAFILEIYVEVWEEZERT HL3I1CHGHTLEL D,

COLEa—TIL, OSAIOBREMRICET IEBICERLGIETUVADX vy IHNHAHIZEMHAOMNIAY FE LI, AIOBENRICET

SEMBERODH=H. 0SSORFMEZEELT AEDICCNETHEASNTELHERFFNTEZEFRAL. UTORROBMEDNAM
MERELET. BEERMIICE, UTOMRZTOICELEHELES .

1. SAIQHRA (HIA—TVETFL) SAITBLARORMEI 52 3L EHE L, BEMLA / "—
IV, Y—ER. FIUT—L IV EBOHINGICREESNEVEEESNT S ;

C0SAIA IS~ DREDEFH )2 —VERMEL, A—TETL, T—2ty b, BEIVR—FY
bADY) Y —RERDZREAT HBERREES S VHEBOEERREFICH L, REZRIET 5.

- OSAIDERAEFHREXDRNM., FErHfE. RARDHRELGEDA / R—2 3 D EDBERZERILY 5.

CHRIBIREE. oA — BT EIC. A—TU Al YYa—S32&TATS54TAY) Al Y2
— a3 VDEEIRMNDETAET S,

A—TVETLORAICE D, SESELEBOLI S —ICBIIFMEDLENS S UHREAD
PEERRILT 5.

ChoDEMICET 2EMMFIIE, 0SAl, HFITA—TUETILDOEALRFDRICONT, LY TIEHTIHERICESCEREFHDHC
EICHEBL. &AM, 0SAT [CRET HIFKRDIRE. BR. BADREDIEEHELDHTL & S,

A—ToV—XANOBRFLFEBN~DEE | 30



2% 3K

1.

10

1

12

DeepSeek-Al (2025). DeepSeek-R1: Incentivizing Reasoning Capability in LLMs via Reinforcement Learning. Hugging Face.
https://huggingface.co/deepseek-ai/DeepSeek-R1

Heikkila, M. (2025, January 28). DeepSeek’s ‘aha moment’ creates new way to build powerful Al with less money. Financial Times.
https://www.ft.com/content/ea803121-196f-4c61-ab70-93b38043836¢

Lambert, N. (2025, March 13). Gemma 3, OLMo 2 32B, and the growing potential of open-source Al. Interconnects.
https://www.interconnects.ai/p/gemma-3-olmo-2-32b-and-the-growing

Lambert, N. (2025, March). A very exciting day for open-source Al! We at Ai2 are releasing our biggest open source model yet [Post]. LinkedIn.
https://www.linkedin.com/feed/update/urn:lizactivity:7306014817247539201/

Maslej, N., Fattorini, L., Perrault, R., et al (2024, April). The Al Index 2024 Annual Report. Al Index Steering Committee, Institute for
Human-Centered Al, Stanford University, Stanford, CA. https://hai.stanford.edu/ai-index/2024-ai-index-report

Maslej, N., Fattorini, L., Perrault, R., et al (2025, April). The Al Index 2025 Annual Report. Al Index Steering Committee, Institute for
Human-Centered Al, Stanford University, Stanford, CA. https://hai.stanford.edu/ai-index/2025-ai-index-report

. Osborne, C., Ding, J. & Kirk, H.R. (2024). The Al community building the future? A quantitative analysis of development activity on Hugging Face

Hub. Journal of Computational Social Science, 7, 2067-2105. https://doi.org/10.1007/s42001-024-00300-8

Hugging Face (n.d.). Open-source Al: year in review 2024. Retrieved April 22, 2025, from
https://huggingface-open-source-ai-year-in-review-2024.static.hf.space/index.html

. The Open Source Al Definition — 1.0. (2024). Open Source Initiative. https:/opensource.org/ai/open-source-ai-definition

White, M., Haddad, I., Osborne, C., et al. (2024, October 18). The Model Openness Framework: Promoting Completeness and Openness for
Reproducibility, Transparency, and Usability in Artificial Intelligence. ArXiv. https://doi.org/10.48550/arXiv.2403.13784

Tiwari, U. (2024, March 27). Policy Readout. The Columbia Convening on Openness and Al.
https://foundation.mozilla.org/en/research/library/policy-readout-columbia-convening-on-openness-and-ai/

Eiras, F., Petrov, A., Vidgen, B. et al (2024, May 29). Risks and Opportunities of Open-Source Generative Al. ArXiv. https:/arxiv.org/abs/2405.08597

A—ToI—RANDOBRFEFBI~DEE | 3


https://huggingface.co/deepseek-ai/DeepSeek-R1
https://www.ft.com/content/ea803121-196f-4c61-ab70-93b38043836e
https://www.interconnects.ai/p/gemma-3-olmo-2-32b-and-the-growing
https://hai.stanford.edu/ai-index/2024-ai-index-report
https://hai.stanford.edu/ai-index/2025-ai-index-report
https://doi.org/10.1007/s42001-024-00300-8
https://huggingface-open-source-ai-year-in-review-2024.static.hf.space/index.html
https://opensource.org/ai/open-source-ai-definition
https://doi.org/10.48550/arXiv.2403.13784
https://foundation.mozilla.org/en/research/library/policy-readout-columbia-convening-on-openness-and-ai/
https://arxiv.org/abs/2405.08597

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

Seger, E., Dreksler, N., Moulange, R. et al (2023, September 29). Open-Sourcing Highly Capable Foundation Models: An evaluation of risks,
benefits, and alternative methods for pursuing open-source objectives. ArXiv. https:/arxiv.org/abs/2311.09227

Basdevant, A., Francgois, C., Storchan, V. et al (20214, May 17). Towards a Framework for Openness in Foundation Models: Proceedings from
the Columbia Convening on Openness in Atrtificial Intelligence. ArXiv. https://arxiv.org/abs/2405.15802

Statement from Economists on the Importance of Open Source Al. (2024, December 10). Mozilla. https:/open.mozilla.org/economists/

Open source technology in the age of Al. (2025, April). McKinsey & Company, the Patrick J. McGovern Foundation, and the Mozilla Foundation.
https://www.mckinsey.com/capabilities/quantumblack/our-insights/open-source-technology-in-the-age-of-ai

Nagle, F. (2018, May 4). Open Source Software and Firm Productivity. Management Science, 65(3), 1191-1215.
https://doi.org/10.1287/mnsc.2017.2977

Wright, N. L., Nagle, F., Greenstein S. (2023). Open source software and global entrepreneurship. Research Policy, 52(9).
https://doi.org/10.1016/j.respol.2023.104846

Hoffmann, M., Nagle, F., & Zhou, Y. (2024 January). The Value of Open Source Software. Harvard Business School Working Paper, No. 24-038.
https://www.hbs.edu/ris/Publication%20Files/24-038 51f8444f-502c-4139-8bf2-56eb4hb65c58a.pdf

Korkmaz, G., Calderon, J. B. S., Kramer B. L., et al (2024). From GitHub to GDP: A framework for measuring open source software innovation.
Research Policy, 53(3). https:/doi.org/10.1016/j.respol.2024.104954

Blind, K., B6hm, M., Grzegorzewska, P., et al (2021). The impact of Open Source Software and Hardware on technological independence,
competitiveness and innovation in the EU economy, Final Study Report. European Commission,Brussels. https://www.ospi.es/export/sites/
ospi/documents/documentos/CNECT OpenSourceStudy EN 28 6 2021 LMBhSihnCeC7JEDsHXkK1J1Z0 79021 compressed.pdf

The Linux Foundation (2024). 2024 World of Open Source: Global Spotlight. data.world.
http://data.world/thelinuxfoundation

Daigle, K. & GitHub Staff (2024, August 20). Survey: The Al wave continues to grow on software development teams. GitHub Blog.
https://github.blog/news-insights/research/survey-ai-wave-grows/

Singla, A., Sukharevsky, A., Yee, L., et al (2025, March). The state of Al: How organizations are rewiring to capture value.
QuantumBlack Al by McKinsey. https:/www.mckinsey.com/capabilities/quantumblack/our-insights/the-state-of-ai

McElheran, K., Li, J. F., Brynjolfsson, E., et al (2024, January 24). Al adoption in America: Who, what, and where.
Journal of Economics & Management Strategy, 33(2), 375-415. https://doi.org/10.1111/jems.12576

A—ToV—RAORFEFBN~ADEE | 32


https://arxiv.org/abs/2311.09227
https://arxiv.org/abs/2405.15802
https://open.mozilla.org/economists/
https://www.mckinsey.com/capabilities/quantumblack/our-insights/open-source-technology-in-the-age-of-ai
https://doi.org/10.1287/mnsc.2017.2977
https://doi.org/10.1016/j.respol.2023.104846
https://www.hbs.edu/ris/Publication%20Files/24-038_51f8444f-502c-4139-8bf2-56eb4b65c58a.pdf
https://doi.org/10.1016/j.respol.2024.104954
https://www.ospi.es/export/sites/ospi/documents/documentos/CNECT_OpenSourceStudy_EN_28_6_2021_LMBhSihnCeC7JEDsHXkK1JlZ0_79021_compressed.pdf
https://www.ospi.es/export/sites/ospi/documents/documentos/CNECT_OpenSourceStudy_EN_28_6_2021_LMBhSihnCeC7JEDsHXkK1JlZ0_79021_compressed.pdf
http://data.world/thelinuxfoundation
https://github.blog/news-insights/research/survey-ai-wave-grows/
https://www.mckinsey.com/capabilities/quantumblack/our-insights/the-state-of-ai
https://doi.org/10.1111/jems.12576

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

Lawson, A., Hendrick, S., Rausch, N., et al (2024 November). Shaping the Future of Generative Al: The Impact of Open Source Innovation.
The Linux Foundation. https:/www.linuxfoundation.org/research/gen-ai-2024

Finley, K. (2025, January 28). Open source Al is already finding its way into production. GitHub Blog.
https://github.blog/ai-and-ml/generative-ai/open-source-ai-is-already-finding-its-way-into-production/

Small Business Al Adoption Survey (2023 October). Small Business & Entrepreneurship Council.
https://shecouncil.org/wp-content/uploads/2023/10/SBE-Small-Business-Al-Survey-Oct-2023-FINAL.pdf

The Linux Foundation (2024). 2024 Generative Al Survey. data.world. https:/data.world/thelinuxfoundation/2024-generative-ai-survey

F. Nagle, personal communication, April 23, 2025.

. M. White, personal communication, April 25, 2025.

The Linux Foundation (2024). 2024 World of Open Source: Global Spotlight. data.world. http://data.world/thelinuxfoundation

Chesbrough, C. (2023 March). Measuring the Economic Value of Open Source: A Survey and a Preliminary Analysis. The Linux Foundation.
https://www.linuxfoundation.org/research/measuring-economic-value-of-os

2024 Open Source Security and Risk Analysis Report: Your guide to securing your open source supply chain (2024). BlackDuck.
https://www.blackduck.com/resources/analyst-reports/open-source-security-risk-analysis.html

Acemoglu, D. (2024, May). The Simple Macroeconomics of Al. NBER Working Paper, No. 32487. DOI: 10.3386/w32487

Kalliamvakou, E. (2022, September 7). Research: quantifying GitHub Copilot’s impact on developer productivity and happiness. GitHub Blog.

https:/github.blog/news-insights/research/research-quantifying-github-copilots-impact-on-developer-productivity-and-happiness/

Chui, M., Hazan, E., Roberts, R., et al (2023, June). The economic potential of generative Al: The next productivity frontier. McKinsey & Company.
https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/the-economic-potential-of-generative-ai-the-next-productivity-frontier#/

Gerber, T. (2024, May 17). Is GitHub Copilot Worth 1t? Real-World Data Reveals the Answer. Faros.
https:/www.faros.ai/blog/is-github-copilot-worth-it-real-world-data-reveals-the-answer

Noy, S., & Zhang, W. (2023, July 13). Experimental evidence on the productivity effects of generative artificial intelligence.
Science, 381(6654), 187-192. https://doi.org/10.1126/science.adh2586

A—ToI—RAORFEFBNO~DEE | 33


https://www.linuxfoundation.org/research/gen-ai-2024
https://github.blog/ai-and-ml/generative-ai/open-source-ai-is-already-finding-its-way-into-production/
https://sbecouncil.org/wp-content/uploads/2023/10/SBE-Small-Business-AI-Survey-Oct-2023-FINAL.pdf
https://data.world/thelinuxfoundation/2024-generative-ai-survey
http://data.world/thelinuxfoundation
https://www.linuxfoundation.org/research/measuring-economic-value-of-os
https://www.blackduck.com/resources/analyst-reports/open-source-security-risk-analysis.html
https://github.blog/news-insights/research/research-quantifying-github-copilots-impact-on-developer-productivity-and-happiness/
https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/the-economic-potential-of-generative-ai-the-next-productivity-frontier%23/
https://www.faros.ai/blog/is-github-copilot-worth-it-real-world-data-reveals-the-answer
https://doi.org/10.1126/science.adh2586

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51

52.

Czarnitzki, D., Fernandez, G. P., Rammer, C. (2023, July). Artificial intelligence and firm-level productivity. Journal of Economic Behavior &
Organization, 211, 188-205. https://doi.org/10.1016/j.jebo.2023.05.008

Is generative Al a game changer? (2024, February 14). J.P. Morgan.
https://www.jpmorgan.com/insights/global-research/artificial-intelligence/generative-ai#

Sizing the prize: What's the real value of Al for your business and how can you capitalise? (2017) PwC.
https://www.pwc.com/gx/en/issues/analytics/assets/pwc-ai-analysis-sizing-the-prize-report.pdf

Hatzius, J., Briggs, J., Kodnani, D., et al (2023, March 26). The Potentially Large Effects of Artificial Intelligence on Economic Growth. Goldman Sachs.

https://www.gspublishing.com/content/research/en/reports/2023/03/27/d64e052b-0f6e-45d7-967b-d7be35fabd16.html

Lee, Y. S., et al (2022, December). When does Al pay off? Al-adoption intensity, complementary investments, and R&D strategy. Technovation, 118.

https://doi.org/10.1016/j.technovation.2022.102590

Rowan, J., Ammanath, B., Perricos, C., et al (2025, January). Now decides next: Generating a new future. Deloitte.
https://www2.deloitte.com/content/dam/Deloitte/us/Documents/consulting/us-state-of-gen-ai-q4.pdf

Cockburn, I. M., Henderson, R., Stern, S. (2018, March). The Impact of Artificial Intelligence on Innovation.
NBER Working Paper, No. 24449. DOI 10.3386/w24449

Habibi, M. (2025, January 22). Open Sourcing GPTs: Economics of Open Sourcing Advanced Al Models. ArXiv.
https://arxiv.org/abs/2501.11581

Burson, J., & Gerosa, M. (2025, March). The State of Open Standards: Standardization and Patents in Organizations. The Linux Foundation.
https://www.linuxfoundation.org/research/state-of-open-standards-2024

Yue, D., & Nagle, F. (2024). Igniting Innovation: Evidence from PyTorch on Technology Control in Open Collaboration. Harvard Business School
Working Paper No. 25-013. https://www.hbs.edu/ris/Publication%20Files/25-013_e2daa894-2ccc-4ea5-b338-85e5bf073fdc.pdf

Hampole, M., et al (2025, February). Artificial Intelligence and the Labor Market. NBER Working Paper, No. 33509. DOI: 10.3386/w33509

. Lawson, A. (2024, April). 2024 State of Tech Talent Report: Survey-Based Insights into the Current State of Technical Talent Acquisition, Retention,

and Management Globally. The Linux Foundation. https:/www.linuxfoundation.org/research/open-source-jobs-report-2024

The Linux Foundation (2025). The 2025 State of Tech Talent. data.world. http://data.world/thelinuxfoundation

A—ToI—RNDOBRFEFBI~DEE | 34


https://doi.org/10.1016/j.jebo.2023.05.008
https://www.jpmorgan.com/insights/global-research/artificial-intelligence/generative-ai#%20
https://www.pwc.com/gx/en/issues/analytics/assets/pwc-ai-analysis-sizing-the-prize-report.pdf
https://www.gspublishing.com/content/research/en/reports/2023/03/27/d64e052b-0f6e-45d7-967b-d7be35fabd16.html
https://doi.org/10.1016/j.technovation.2022.102590
https://www2.deloitte.com/content/dam/Deloitte/us/Documents/consulting/us-state-of-gen-ai-q4.pdf
https://arxiv.org/abs/2501.11581
https://www.linuxfoundation.org/research/state-of-open-standards-2024
https://www.hbs.edu/ris/Publication%20Files/25-013_e2daa894-2ccc-4ea5-b338-85e5bf073fdc.pdf
https://www.linuxfoundation.org/research/open-source-jobs-report-2024
http://data.world/thelinuxfoundation

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Eloundou, T., et al. (2023, August 22). GPTs are GPTs: An Early Look at the Labor Market Impact Potential of Large Language Models. ArXiv.
https://arxiv.org/pdf/2303.10130

Gmyrek, P., et al (2023). Generative Al and jobs: A global analysis of potential effects on job quantity and quality. ILO Working Paper 96. Geneva:
International Labour Office. https://www.ilo.org/publications/generative-ai-and-jobs-global-analysis-potential-effects-job-quantity-and

PwC’s 2024 Al Jobs Barometer: How will Al affect jobs, skills, wages, and productivity? (2024). PwC.
https://www.pwc.com/gx/en/issues/artificial-intelligence/ai-jobs-barometer.html

Goel, S. (2023, December 11). Competence over Credentials: The Rise of Skills-Based Hiring. Boston Consulting Group.
https://www.bcg.com/publications/2023/rise-of-skills-based-hiring

Stephany, F., & Teutloff, O. (2024, January). What is the price of a skill? The value of complementarity. Research Policy, 53(1).
https://doi.org/10.1016/j.respol.2023.104898

OECD, BCG, INSEAD (2025). The Adoption of Artificial Intelligence in Firms: New Evidence for Policymaking. OECD Publishing, Paris.
https://doi.org/10.1787/f9ef33c3-en

Gittos, Penelope (2024, October 31). Official Scikit-learn Certification Launch. Probabl.
https://papers.probabl.ai/official-scikit-learn-certification-launch

Hoffmann, M., Boysel, S., et al (2024). Generative Al and the Nature of Work. Harvard Business School Working Paper, No. 25-021.
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5007084

Wachter, R. M., Brynjolfsson, E. (2024, January 2). Will Artificial Intelligence Deliver on Its Promise in Healthcare? JAMA, 331(1), 65-69.
https://doi.org/10.1001/jama.2023.25054

Noyes, J. (2024, March 14). Perceptions of Al in healthcare: What professionals and the public think. Tebra.
https://www.tebra.com/theintake/medical-deep-dives/tips-and-trends/research-perceptions-of-ai-in-healthcare

Hermansen, A. (2024, October). An Open Architecture for Health Data Interoperability: How Open Source Can Help the Healthcare Sector
Overcome the ‘Information Dark Ages.” The Linux Foundation. https://www.linuxfoundation.org/research/health-data-interoperability

From code to cure, how Generative Al can reshape the health frontier: Unlocking new levels of efficiency, effectiveness, and innovation (2023).
Deloitte. https://www2.deloitte.com/us/en/pages/life-sciences-and-health-care/articles/generative-ai-in-healthcare.html

Lawson, A. (2024, December). 2024 Global Spotlight Insights Report: The Role of Open Source in Uniting Innovation, Collaboration, and Resilience
Across Regions and Industries. The Linux Foundation. https:/www.linuxfoundation.org/research/world-of-open-source-global-2024

A—ToI—RAORFEFBN~DEE | 35


https://arxiv.org/pdf/2303.10130
https://www.ilo.org/publications/generative-ai-and-jobs-global-analysis-potential-effects-job-quantity-and
https://www.pwc.com/gx/en/issues/artificial-intelligence/ai-jobs-barometer.html
https://www.bcg.com/publications/2023/rise-of-skills-based-hiring
https://doi.org/10.1016/j.respol.2023.104898
https://doi.org/10.1787/f9ef33c3-en
https://papers.probabl.ai/official-scikit-learn-certification-launch
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5007084
https://doi.org/10.1001/jama.2023.25054
https://www.tebra.com/theintake/medical-deep-dives/tips-and-trends/research-perceptions-of-ai-in-healthcare
https://www.linuxfoundation.org/research/health-data-interoperability
https://www2.deloitte.com/us/en/pages/life-sciences-and-health-care/articles/generative-ai-in-healthcare.html
https://www.linuxfoundation.org/research/world-of-open-source-global-2024

66.

67.

68.

69.

70.

7.

72.

73.

74.

75.

76.

77.

78.

79

Mondillo, G., Colosimo, S., Perrotta, A., et al (2025, January 28). Comparative Evaluation of Advanced Al Reasoning Models in Pediatric Clinical
Decision Support: ChatGPT Ol vs. DeepSeek-R1. medRxiv. https://doi.org/10.1101/2025.01.27.25321169

Buckley, T. A., Crowe, B., Abdulnour, R-E. E. et al (2025, March 14). Comparison of Frontier Open-Source and Proprietary Large Language Models
for Complex Diagnoses. JAMA Health Forum, 6(3). doi:10.1001/jamahealthforum.2025.0040

Temsah, A., Alhasan, K., Altamimi, I., et al (2025, February 18). DeepSeek in Healthcare: Revealing Opportunities and Steering Challenges of a
New Open-Source Artificial Intelligence Frontier. Cureus, 17(2). DOI 10.7759/cureus.79221

Herweijer, C. et al (2020). How Al can enable a sustainable future. PwC.
https://www.pwc.co.uk/sustainability-climate-change/assets/pdf/how-ai-can-enable-a-sustainable-future.pdf

DeClerq, D. et al (2024, October 24). Large language models can help boost food production, but be mindful of their risks.
Frontiers in Artificial Intelligence, 7. https://doi.org/10.3389/frai.2024.1326153

Rowe, J. (2025, January 6). Delivering regenerative agriculture through digitalization and Al. World Economic Forum.
https:/www.weforum.org/stories/2025/01/delivering-regenerative-agriculture-through-digitalization-and-ai/

Semios: Helping growers produce more sustainable, profitable crops (n.d.). Google Cloud. https:/cloud.google.com/customers/semios

Farmer.Chat. (n.d.) Digital Green. https:/farmerchat.digitalgreen.org/

Generative Al in Construction Market (2021). Adroit Market Research. https://openasset.com/blog/how-to-use-ai-in-construction/

State of Digital Adoption in the Construction Industry 2025 (2025, February). Deloitte and Autodesk.
https://getconstructioncloud.autodesk.com/deloitte-state-of-digital-adoption-in-construction-report-2025

Barbosa, F., et al. (2023, September 19). Al: The next frontier of performance in industrial processing plants. McKinsey & Company.
https://www.mckinsey.com/industries/metals-and-mining/our-insights/ai-the-next-frontier-of-performance-in-industrial-processing-plants

Al In Construction Market Size & Share Analysis - Growth Trends & Forecasts (2025-2030) (n.d.). Mordor Intelligence.
https://www.mordorintelligence.com/industry-reports/artificial-intelligence-in-construction-market

The Briq Technology Suite (n.d.). Briq. https:/brig.com/blog/the-brig-technology-suite

B. Hamdy, personal communication, April 28, 2025.

A—ToI—RAORFEFBN~DEE | 36


https://doi.org/10.1101/2025.01.27.25321169
https://www.pwc.co.uk/sustainability-climate-change/assets/pdf/how-ai-can-enable-a-sustainable-future.pdf
https://doi.org/10.3389/frai.2024.1326153
https://www.weforum.org/stories/2025/01/delivering-regenerative-agriculture-through-digitalization-and-ai/
https://cloud.google.com/customers/semios
https://farmerchat.digitalgreen.org/
https://openasset.com/blog/how-to-use-ai-in-construction/
https://getconstructioncloud.autodesk.com/deloitte-state-of-digital-adoption-in-construction-report-2025
https://www.mckinsey.com/industries/metals-and-mining/our-insights/ai-the-next-frontier-of-performance-in-industrial-processing-plants
https://www.mordorintelligence.com/industry-reports/artificial-intelligence-in-construction-market
https://briq.com/blog/the-briq-technology-suite

80.

81.

82.

83.

84.

85.

86.

87.

89.

90.

91.

92.

Al Enablement on the Way to Smart Manufacturing: Deloitte Survey on Al Adoption in Manufacturing (2020). Deloitte.
https:/www.deloitte.com/cn/en/Industries.html

Heimberger, H. et al (2024, August 23). Exploring the factors driving Al adoption in production: a systematic literature review and future
research agenda. Information Technology and Management. https://doi.org/10.1007/s10799-024-00436-z

New IBM Study Data Reveals 74% of Energy & Utility Companies Surveyed Embracing Al (2024, February 26). IBM.
https://newsroom.ibm.com/2024-02-26-New-1BM-Study-Data-Reveals-74-of-Energy-Utility-Companies-Surveyed-Embracing-Al

Al to drive 165% increase in data center power demand by 2030 (2025, February 4). Goldman Sachs.
https://www.goldmansachs.coml/insights/articles/ai-to-drive-165-increase-in-data-center-power-demand-by-2030

Kemene, E. et al (2024, July 22). Al and energy: Will Al help reduce emissions or increase power demand? Here’s what to know.
World Economic Forum. https:/www.weforum.org/stories/2024/07/generative-ai-energy-emissions/

Al is set to drive surging electricity demand from data centres while offering the potential to transform how the energy sector works
(2025, April 10). IEA. https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-
potential-to-transform-how-the-energy-sector-works

Kann, S. (2025, March 6). A skeptic’s take on Al electricity load growth. Latitude Media.
https://www.latitudemedia.com/news/catalyst-a-skeptics-take-on-ai-electricity-load-growth/

Clavenna, S. (2025, January 29). Does DeepSeek call the data center boom into question? Latitude Media.
https://www.latitudemedia.com/news/does-deepseek-call-the-data-center-boom-into-question/

Daniel, C., et al (2024, April). Advanced Research Directions on Al for Energy. Argonne National Laboratory.
https://www.anl.gov/sites/www/files/2024-04/Al-for-Energy-Report_APRIL%202024.pdf

LF Energy (2025, January). Unlocking Al's Potential for the Energy Transition through Open Source. The Linux Foundation.
https:/Ifenergy.org/unlocking-ais-potential-for-the-energy-transition-through-open-source/

Rozite, V., et al (2023, November 2). Why Al and energy are the new power couple. IEA.
https:/www.iea.org/commentaries/why-ai-and-energy-are-the-new-power-couple

A. Thornton, personal communication, April 25, 2025.

Groopman, J., & Lindstrom, J. (2023, June). The Open Source Opportunity for Microgrids: Five Ways to Drive Innovation and Overcome Market
Barriers for Energy Resilience. The Linux Foundation. https:/www.linuxfoundation.org/research/open-source-opportunity-for-microgrids

A—ToI—RAORFEFBNO~DEE | 37


https://www.deloitte.com/cn/en/Industries.html
https://doi.org/10.1007/s10799-024-00436-z
https://newsroom.ibm.com/2024-02-26-New-IBM-Study-Data-Reveals-74-of-Energy-Utility-Companies-Surveyed-Embracing-AI
https://www.goldmansachs.com/insights/articles/ai-to-drive-165-increase-in-data-center-power-demand-by-2030
https://www.weforum.org/stories/2024/07/generative-ai-energy-emissions/
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works
https://www.latitudemedia.com/news/catalyst-a-skeptics-take-on-ai-electricity-load-growth/
https://www.latitudemedia.com/news/does-deepseek-call-the-data-center-boom-into-question/
https://www.anl.gov/sites/www/files/2024-04/AI-for-Energy-Report_APRIL%202024.pdf
https://lfenergy.org/unlocking-ais-potential-for-the-energy-transition-through-open-source/
https://www.iea.org/commentaries/why-ai-and-energy-are-the-new-power-couple
https://www.linuxfoundation.org/research/open-source-opportunity-for-microgrids

Y

cOTATIY MIMEESEZ., T—2074— KNy I ERBLTLES 2=, EREHFOEMRTHSFrank NagleK., Alex
ThorntonE. Rick JustisE. Matt WhiteE. Hilary CarterE. Adrienn LawsonEIZE#iLNvf-LET, £7/-. PDF OERZFIEY
L7= Linux Foundation Creative Services F—AIZHBEELNV-LET,

EE(ZDULNT

Anna Hermansen(Z. Linux Foundation Research @ H—F ¥ —F I AL RXRTLIR—I¥—& LT, Linux
Foundation DX TOP Y FOI VU FY—I YV ROEEBEHR—FLTWET, BXIE. ANRTTIZEITET—4
HEZLYKLKHR—FbT5-00, BET—E3A VISR 9FYEHLWTY /O —OMEIZET 5 EMEMN
DERZRNLELEL—MREZTH>THY., COMERRESECT—F I T IL—TTERLTVWET, BB,
BEFRE. BEER. T—3HEOPHIZELZDA>TWET, V5347 M—ERXR, TAYSLOER, 7AD T
9 FEB, . £F, Yz JaA—Y—MITORERERZEFE OV RF Y X MTY, Linux FoundationlZhnt i,
Blockchain Research Institute & BC Cancer’s Research Institute M2DMOMETOST I LIZHELTWNVEL, T
)T 49 a0 VET7RETARBFEDEXZELTE LERBROXFLTEEZMELTLET,

Cailean Osborne, PhDIL. Linux Foundation @ =7 )H—F¥—E LT, Al OA—T UL ZRET SV —ILDHEFE
AREERFHEITOTVWET, VIR IT+—RFRETHET A YA IV RADBETEZWMBEL. A—T20V—2X
Al TV RTALIZBITAEEBOASHRL—2a DA F I RIZTODNVTHERELE LIz, LRIEA ¥ XBAFDAI
BEREFATHHEL. A FTUROERAIBBROAEEL LTSEL, FO—/\LAINS— =29 TI2BIT54 X)) K
FREFEELTEBLEL, BEXRFMYDRILY UENRELTVET,

F—=ToV—RNOEFEFBO~DFZE | 38



THE

L LINUX

FOUNDATION

Research

2021 f(ZAIEEEhf= Linux Foundation Research &, #A—F>vy—X 35K
L—2 a3 0BBOREZHAEL. HEEMBONLUF, AR TS0 T 4R,
T—ToVv—R TOTzy FOMRNLGELZICET IRAREZRELTVET, 7
Az b T—AR—RERXY FT—VFFRAL. EEME K UVEEMEH LR
[ZETFTBEIRRNTS9 T4 RICBY#AEL Z & T, Linux Foundation Research (&
HARPOEBICERIOA—T UV —ADRARERET Y ICHEISA TS U %
ER L TWVET,

1R¥ETT

N Meta

Copyright © 2025 The Linux Foundation

ZDLAR— kX, GCreative Commons Attribution-NoDerivatives 4.0 International Public
License O F TS AV AENTWET,

COEEMESRT HHEE. ROKLSIZT5IALTLZEL, AnnaHermansen and Cailean
Osborne,“The Economic and Workforce Impacts of Open Source Al: Insights from Industry,
Academia, and Open Source Research Publications,” The Linux Foundation, May 2025.

BHEFICH T ETINTD FILETFEIL, WFIZEEBDERY K FIL USD) TT,

CHOBEAREXEIL, ERLEAR— FDSERE L TThe Linux Foundation Japanh“igitd 5+D T,
HRtpAH - SHTH

0
in

facebook.com/
TheLinuxFoundation

x.com/linuxfoundation

linkedin.com/company/the-
linux-foundation



https://www.linuxfoundation.org/research/
https://www.linuxfoundation.org/
https://www.linkedin.com/company/the-linux-foundation/
https://www.linkedin.com/company/the-linux-foundation/
https://www.linkedin.com/company/the-linux-foundation/
http://facebook.com/TheLinuxFoundation
http://facebook.com/TheLinuxFoundation
http://x.com/linuxfoundation
http://x.com/linuxfoundation
https://www.linkedin.com/company/the-linux-foundation

	オープンソースAIの経済と労働力への影響
	目次
	エグゼクティブサマリー
	導入
	OSAIの定義

	OSAIの採用率
	中小企業と大企業における導入の比較
	オープンソースコミュニティの専門家の意見

	OSAIの経済的利益
	オープンソースの経済的影響
	AIの経済的影響
	OSAIの経済的影響
	オープンソースソフトウェアの一般的な利点を AI の分野に当てはめて推定する：予測

	労働力への影響
	業界別のAIの市場への影響
	ヘルスケア
	農業
	建設
	製造業
	エネルギー

	結論
	参考文献
	謝辞
	著者について

