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» Generative Al and jobs: A global analysis
of potential effects on job quantity and
quality

Pawet Gmyrek
Janine Berg
David Bescond

» Abstract

This study presents a global analysis of the potential exposure of occupations and tasks to Generative Al,
and specifically to Generative Pre-Trained Transformers (GPTs), and the possible implications of such
exposure for job quantity and quality. It uses the GPT-4 model to estimate task-level scores of potential
exposure and then estimates potential employment effects at the global level as well as by country
income group. Despite representing an upper-bound estimate of exposure, we find that only the broad
occupation of clerical work is highly exposed to the technology with 24 per cent of clerical tasks
considered highly exposed and an additional 58 percent with medium-level exposure. For the other
occupational groups, the greatest share of highly exposed tasks oscillates between 1 and 4 per cent, and
medium exposed tasks do not exceed 25 per cent. As a result, the most important impact of the
technology is likely to be of augmenting work - automating some tasks within an occupation while
leaving time for other duties - as opposed to fully automating occupations.

The potential employment effects, whether augmenting or automating, vary widely across country
income groups, due to different occupational structures. In low-income countries, only 0.4 per cent of
total employment is potentially exposed to automation effects, whereas in high-income countries the
share rises to 5.5 percent. The effects are highly gendered, with more than double the share of women
potentially affected by automation. The greater impact is from augmentation, which has the potential to
affect 10.4 percent of employment in low-income countries and 13.4 percent of employment in high-
income countries. However, such effects do not consider infrastructure constraints, which will impede the
possibility for use in lower-income countries and likely increase the productivity gap.

We stress that the primary value of this analysis is not the precise estimates, but rather the insights that
the overall distribution of such scores provides about the nature of possible changes. Such insights can
encourage governments and social partners to proactively design policies that support orderly, fair, and
consultative transitions, rather than dealing with change in a reactive manner. Moreover, the likely
ramifications on job quality might be of greater consequence than the quantitative impacts, both with
respect to the new jobs created because of the technology, but also the potential effects on work
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READINESS

Labor force growth Percentage change
Skilled labor is readily available Survey [0..10
Finance skills are readily available Survey [0..10

[> International experience of senior managers is generally significant Survey [0..10

[> Competent senior managers are readily available 3.50 Survey [0..10
Primary and secondary education meets the needs of a competitive economy 6.11 Survey[0..10
Graduates in Sciences % of graduates in ICT, Engineering, Math & Natural Sciences 21.77 %
University education meets the needs of a competitive economy 4.38 Survey[0..10]

[> Management education meets the needs of the business community 4.18 Survey[0..10]

> Language skills are meeting the needs of enterprises 3.11 Survey[0..10] 62
Student mobility inbound Foreign tertiary-level students per 1000 inhabitants 1.61 number 46

P Educational assessment - PISA PISA survey of 15-year olds 520 Average 5
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3% |: OpenAl CEO Sam Altman says Al will reshape society, acknowledges risks: 'A little bit scared of this' - ABC News (go.com)
3% 2: Bill Gates: A.l. chatbots will teach kids how to read within 18 months (cnbc.com)

OpenAI CEO Sam Altman says Al will reshape society,
acknowledges ri little bit scared of this'

Bill Gates says A.l. chatbots will teach
kids to read within 18 months: You'll
be ‘stunned by how it helps’
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Microsoft Information Assistant

Information Assistant, built with Azure
OpenAl Service Accelerator

Last Modified 2024-01-22

Up to date

Information Assistant built with Azure OpenAl Service leverages a
combination of Al components that will enable users to have a “conversation”
with their own data, as if they were speaking to an expert. The Information
Assistant accelerator provide a means to provide industry, technical and
deployment truth for the application of Al, as well as education on which

components to use and when/where they may be applicable.

Access to this fully documented asset is available via GitHub.

For more information, please contact us at isat-support@microsoft.com
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Update deployment.md

Resolve function debug issue and add logic for multi
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Updates for SU guidance and Branding
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Al-generated content may be incorrect

Upload Files  Upload Status

Folder Selection

-} Create new folder

Click to Add files

Or

Drag and Drop files here
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Configure answer
Al-generate r generation

Retrieve this many documents from search:

Suggest follow-up questions
User Persona

+ =
System Persona

Have a conversation with your private data e

The objective of the Information Assistant, built with Azure OpenAl, is to leverage a combination of Al components to enable you to Chat (Have a conversation) with your ewn private data. You can use our Upload feature to begin adding your private data now. The Information Assistant attempts to provide respenses

Response length:

a @ : q ‘.ﬂ g Succinct Standard

Current: Based on the latest  Relevant: Responses should  Controlled: You can use the Referenced: Response: Personalized: Explainable: Each response Conversation Type:
“up to date” informationin  leverage your private data  Adjust feature to control the should include specific should be tailored toyour  should include details on the -
ati Balanced

your private data response parameters citations personal settings you Adjust  Thought Process that was
to used

Filter Search Results by

Folder Selection (Select multiple folders) @

Though the Accelerator s focused on the key areas above, human oversight to confirm accuracy is crucial All responses from the system must be verified with the citations provided. The responses are only as accurate as the data provided.

Ask anything or try an example

‘ edu_examples, ice_cream_images...

Tags o]
How is strengthening student What are Microsoft's primary What are some flavors of breyers X
data privacy accomplished? sources of revenue? Breyers?

o Type a new question (e.g. Who are Microsoft's top executives, provided as a table?)

) Regenerate
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What are Microsoft's primary sources of revenue?

+,

+

Microsoft's primary sources of revenue include:
1. Licensing and supporting software products
2. Offering a wide range of cloud-based and other services to people and businesses 2 3
3. Designing, manufacturing, and selling devices 4 *

4. Delivering relevant online advertising & 7

1

Specific revenue highlights include:

- Commercial cloud revenue, including Microsoft Office 365 Commercial, Microsoft Azure, the
commercial portion of LinkedIn, Microsoft Dynamics 365, and other commercial cloud properties & 2
- Office Commercial revenue, driven by Office 365 Commercial growth 10 1

- Office Consumer revenue, driven by Office 365 Consumer growth 1213

- LinkedIn revenue ™15

- Dynamics revenue, driven by Dynamics 365 growth 1 17

- Server products and cloud services revenue, including Azure growt
- Windows OEM licensing revenue 20 2!

- Gaming revenue, including Xbox hardware and content/services
- Search and news advertising revenue 24 23

- Devices revenue 26 27

h 1819

2223

Please note that the revenue figures mentioned may vary across different quarters and years.

Citations: 1. Finance/msft-10q_20190331.htm.pdf/msft-10q_20190331.htm-91.json
2. Finance/msft-10q_20190331.htm.pdf/msft-10q_20190331.htm-91.json
3. Finance/msft-10q_20220930.htm.pdf/msft-10q_20220930.htm-85.json
4. Finance/msft-10a 20190331.htm.ndf/msft-10a 20190331.htm-91.ison

9 Type a new question (e.g. Who are Microsoft's top executives, provided as a table?)

Q’ Clear chat

¥ Adjust

@ Info
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What are Microsoft's primary sources of revenue?

*-0

Microsoft's primary sources of revenue include:
1. Licensing and supporting software products
2. Offering a wide range of cloud-based and other services to people and
businesses 2 3

3. Designing, manufacturing, and selling devices
4. Delivering relevant online advertising & 7

45

Specific revenue highlights include:

- Commercial cloud revenue, including Microsoft Office 365 Commercial,
Microsoft Azure, the commercial portion of LinkedIn, Microsoft Dynamics
365, and other commercial cloud properties &

- Office Commercial revenue, driven by Office 365 Commercial growth 0 ™
- Office Consumer revenue, driven by Office 365 Consumer growth 12 13

- LinkedIn revenue 1

- Dynamics revenue, driven by Dynamics 365 growth 16 17

- Server products and cloud services revenue, including Azure growth 18 19
- Windows OEM licensing revenue 20 21

- Gaming revenue, including Xbox hardware and content/services
- Search and news advertising revenue 2425

- Devices revenue 26 27

2223

Please note that the revenue figures mentioned may vary across different
quarters and years.

Citations: 1. Finance/msft-10q_20190331.htm.pdf/msft-10q_20190331.htm-91.json
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Microsoft is a technology company whose mission is to empower every person and every organization on the planet
to achieve more. We strive to create local opportunity, growth, and impact in every country around the world. Our
platforms and tools help drive small business productivity, large business competitiveness, and public-sector
efficiency. They also support new startups, improve educational and health outcomes, and empower human
ingenuity. We generate revenue by licensing and supporting an array of software products; offering a wide range of
cloud-based and other services to people and businesses; designing, manufacturing, and selling devices; and
delivering relevant online advertising to a global audience. Our most significant expenses are related to
compensating employees; designing, manufacturing, marketing, and selling our products and services; datacenter
costs in support of our cloud-based services; and income taxes. Highlights from the third quarter of fiscal year 2019
compared with the third quarter of fiscal year 2018 included: - Commercial cloud revenue, which includes Microsoft
Office 365 Commercial, Microsoft Azure, the commercial portion of LinkedIn, Microsoft Dynamics 365, and other
commercial cloud properties, increased 41% to $9.6 billion. » Office Commercial revenue increased 12%, driven by
Office 365 Commercial growth of 30%. » Office Consumer revenue increased 8% and Office 365 Consumer
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- Office Commercial revenue, driven by Office 365 Commercial growth 10 11

- Office Consumer revenue, driven by Office 365 Consumer growth 12 13
- LinkedIn revenue ™ 13

- Dynamics revenue, driven by Dynamics 365 growt
- Server products and cloud services revenue, including Azure growt
- Windows OEM licensing revenue 20 2!

- Gaming revenue, including Xbox hardware and content/services
- Search and news advertising revenue 24 2

- Devices revenue 26 27

h 167
h 1819

2223

Please note that the revenue figures mentioned may vary across different
quarters and years.
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similar & expl 15. Fi d-looki are based on current e.\gpectalluns and assumphons that are subjet:t to
risks and uncertainties that may cause actual results o differ materially. We describe risks and uncertainties that could
cause actual results and events to differ materially in “Management's Discussion and Analysis of Financial Condition and
Results of Operations,” “Quantitative and Qualitative Disclosures about Market Risk” (Part |, Item 3 of this Ferm 10-Q), and
“Risk Factors”. We undertake no obligation to update or revise publicly any forward-locking statements, whether because
of new information, future events, or otherwise.

The following Management's Discussion and Analysis of F\nancla\ Conditien and Results of Operations ("MD&A") is
intended to help the reader ur the results of ¢ and financial condition of Microsoft Corporation. MD&A is
provided as a supplement to, and should be read in conjunction with, our Annual Report on Form 10-K for the year ended
June 30, 2018, and our financial statements and the accompanying Noles to Financial Statements (Part |, ltem 1 of this
Form 10-Q).

OVERVIEW

isa whose mission is to empower every person and every organization on the planet to
achieve more. We strive to creale local opportunity, growth, and impact in every country around the world. Our platforms
and tools help drive small business productivity, large business ess, and publi i They also
support new startups, improve educational and health outcomes, and empower human ingenuity.

We generate revenue by licensing and supporting an array of software products; offering a wide range of cloud-based and
other services to people and businesses; designing, manufacturing, and selling devices; and delivering relevant online
advertising to a global audience. Our most significant expenses are related lo compensaling employees; designing.
manufacturing, marketing, and selling our products and services; datacenter costs in support of our cloud-based services;
and income taxes

Highlights from the third quarter of fiscal year 2019 compared with the third quarter of fiscal year 2018 included:

* Commercial cloud revenue, which includes Microscft Office 365 Commercial, Microsoft Azure, the commercial
portion of Linkedin, Microsoft Dynamics 365, and other commercial cloud properties, increased 41% to $9.6
billion.

Office Commercial revenue increased 12%, driven by Office 365 Commercial growth of 30%.

‘Office Consumer revenue increased 8% and Office 365 Consumer subscribers increased to 34.2 million.
Linkedin revenue increased 27%, with record levels of engagement highlighted by LinkedIn sessions growth of
24%.

Dynamics revenue increased 13%, driven by Dynamics 365 growth of 43%.
Server products and cloud services revenue, including GitHub, increased 27%, driven by Azure growth of
73%.

Enterprise Services revenue increased 4%.
i original i licensing (“Windows OEM") revenue increased 9%.
‘Windows Commercial revenue increased 18%.
Microsoft Surface revenue increased 21%.
Gaming revenue increased 5%, driven by Xbox software and services growth of 12%.
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How many shares of Microsoft common stock were repurchased in the first quarter of Financial Year

2019

) A Q

In the first quarter of Financial Year 2019, Microsoft repurchased 24 million shares of common stock .

Citations: 1. Finance/msft-10q_20190331.htm.pdf/msft-10q_20190331.htm-75.json
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NOTE 15 — STOCKHOLDERS' EQUITY

Share Repurchases

On September 20, 2016, our Board of Directors approved a share repurchase program authorizing up to $40.0 billion in
share repurchases. This share repurchase program commenced on December 22, 2016, has no expiration date, and may
be suspended or discontinued at any time without notice. As of March 31, 2019, $15.6 billion remained of this $40.0 billion
share repurchase program.

We repurchased the following shares of common stock under the share repurchase program:

(In millions) Shares Amount Amount

Fiscal Year 2019 2018
First Quarter 24 $ 2,600 22 1,600
Second Quarter 57 6,100 22 1,800

Third Quarter 36 3,899 34 3,100
Total 117 $ 12,599 78 $§ 6,500
The above table excludes shares repurchased to settle employee tax withholding related to the vesting of stock awards. All

repurchases were made using cash resources.
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What flavors of Breyers ice cream are available
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Based on the provided sources, the flavors of Breyers ice cream that are available include:

1. Mint Fudge 1

2. Natural Strawberry 2
3. Black Raspberry Chocolate
4. French Vanilla 4

3

5. Chocolate Peanut Butter

Please note that these are some of the flavors mentioned in the sources, and there may be additional
flavors available.
Citations: 1.ice_cream_images/40_breyers.png/40_breyers-0.json
2. ice_cream_images/4_breyers.png/4_breyers-0.json 3. ice_cream_images/55_breyers.png/55_breyers-0.json
4. ice_cream_images/11_breyers.png/11_breyers-0.json 5. ice_cream_images/60_breyers.png/60_breyers-0.json
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The available flavors of Breyers ice cream include Mint Fudge,
Natural Strawberry, Cherry Vanilla, Caramel Swirl, and French
Vanilla # 28 @ S
Citations: 1. ice_cream_images/40_breyers.png/40_breyers-0.json
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