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AGRONYMS

Al Artificial intelligence

CAGR  Compound annual growth rate

CRM Customer relationship management
DESI Digital Economy and Society Index
ECB European Central Bank

ERP Enterprise resource planning systems

GDP Gross domestic product

HDI Human Development Index
IMF International Monetary Fund
ICT Information and communications technology

MFP Multi-factor productivity

ML Machine learning

OECD  Organisation for Economic Co-operation and Development
PUE Power usage effectiveness

Tbps Terabits per second

SME Small and medium-sized enterprises

Disclaimer

This report (the “Report”) has been prepared by Implement Consulting Group (Implement). The purpose of this Report is to assess the
economic impacts of Google LLC’s (“the Company”) cloud infrastructure investment in France. All information in this report is derived from
or estimated by Implement’s analysis using proprietary and publicly available information. The Company has not supplied any additional
data, nor does it endorse any estimates made in the report. Where information has been obtained from third-party sources and proprietary
research, this is clearly referenced in the footnotes. The Report is based on work conducted from August 2021 to May 2022. Implement’s
analysis is, in addition to the primary market research and publicly available data, based on data provided by the Company. In preparing the
Report, Implement has, without independent verification, relied on the accuracy of information made available by the Company. Implement
will not make any representation or warranty as to the correctness, accuracy or completeness of the contents of the Report or as to the
sufficiency and/or suitability thereof for the Company’s or the reader’s purposes, nor does Implement assume any liability to the Company,
the reader or any other legal entities for any losses or damages resulting from the use of any part of the information in the Report. The
information contained herein is subject to change, completion or amendment without notice. In furnishing the Report, Implement undertakes
no obligation to provide the Company with access to any additional information. The Company does not endorse any estimates made in the
report. Where information has been obtained from third-party sources and proprietary research, this is clearly referenced in the footnotes.
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EXECUTIVE SUMMARY

KEY FINDINGS

NI

Google Cloud in France can strengthen the French government’s digitalisation agenda, increase productivity, generate
high-salary jobs and enhance the IT skills of the French workforce. Google delivers cloud services through carbon-
neutral data centres and is committed to knowledge sharing and developing tools that can help French companies

innovate and reduce their carbon footprint.
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Helping French companies digitalise and improve
productivity supports long-term growth in France.
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France targets a net-zero carbon goal by 2050.
Google has highly efficient data centres and
innovative Al solutions that help French companies
reduce their carbon footprint.
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O ... generate jobs and develop people ...
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and sustain:
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To gain the full potential of digitalisation, IT skill development
is needed.

Google has helped 650,000
French citizens improve

: their IT skills — 49% of them
are women.



EXECUTIVE SUMMARY

AGCELERATING GROWTH VIA GLOUD

Google is already serving cloud customers in France. In 2022, Google will expand their cloud region in France to further
support French companies in their digital transformation journey. Google’s investments in new infrastructure and employment
of highly skilled labour such as engineers and sales professionals will have a positive impact on the cloud ecosystem in

France.

Cloud is essential for digitalisation

and competitiveness in France

Digitalisation and competitiveness are key elements of the
2020 France Relance economic recovery and resilience plan.t
Digitalisation is key to boosting local economic development,
increasing resilience, improving productivity and raising the
standard of living.?

Cloud services are a key part of the ongoing digital transition,
and global cloud market revenue approached €300 billion in
2022.3 More than half of enterprise IT spending in key market
segments will shift to the cloud by 2025.4 Cloud makes scalable
computing resources available on-demand, fundamentally
changing the economics of IT use from an ownership model
with high upfront fixed costs to an outsourced model with highly
variable costs.

The COVID-19 pandemic revealed that economies and firms
need to be resilient and adapt to new ways of working.®> Cloud
computing is a critical enabler of this adaptation in France and
will accelerate the shift to digitalisation. Google is already in
partnership with companies such as Sanofi, Carrefour and
Airbus to provide them with the digital tools to fast-track
innovation and respond to challenges such as COVID-19.8

In this report, Implement Economics assesses the economic
impacts of Google Cloud in France. The impact assessment
focuses on productivity gains and job creation from the
accelerated adoption of cloud services such as Google Cloud
by French firms.

[

“Improving the conditions for the creation and
growth of new technology-based firms increases
their direct job-creating potential while indirectly

contributing to economy-wide growth and job
creation through higher productivity, lower prices

and greater product variety.” — OECD*0

Cloud adoption enables French firms to standardise and
automate processes. This allows firms to:

» Scale up or down their information technology (IT) based
on the business need.

» Access artificial intelligence and machine learning
technologies to develop market and customer insights.

Provide digital solutions that improve supply chain
strategies.

» Improve customer service and quickly deploy customer-
facing solutions.

* Reduce IT overhead costs by 30 to 40 percent.”

» Free up human and financial resources to innovate and
sustainably grow their business.

Implement Economics applied the results from a recent
OECD study? to estimate the economic impacts of
accelerated cloud adoption in France. The research finds
that adoption of Google Cloud in France can generate and
sustain around 13,000-14,000 jobs annually and contribute
about €2.4-2.6 billion to French GDP by 2027. This includes
productivity impacts across manufacturing, services and
government. Separately, the direct, indirect and induced
impacts of Google’s investment in cloud technical
infrastructure support around 4,600 jobs and contribute
about €0.49 billion to French GDP by 2027. The analysis
also reveals that positive cloud impacts are especially
pronounced for SMEs and manufacturing.

To illustrate the potential for France, Implement Economics
estimates that productivity gains in manufacturing in France
can amount to around €5-6 billion annually if the French
manufacturing sector reaches the EU average cloud
adoption rate.® This in turn can catalyse an array of positive
economic effects in the rest of the economy.

All in all, accelerated cloud adoption will enable
France’s digitalisation, boost productivity and growth
and create more highly skilled jobs in France.

Digital France: Economic Impacts of Google’s Cloud Investment
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EXECUTIVE SUMMARY

FRANGE IS PUSHING FOR FASTER
GLOUD ADOPTION

The France Relance plan for 2030 has three objectives: 1) carbon neutrality by 2050, 2) competitiveness by investing in future
technologies and 3) cohesion and reducing inequality through workforce development, training and education in digital technology and
innovation.

NI

Following the France Relance plan, the French government declared their support for cloud adoption. In November 2021, the then
French Secretary of State for Digital Transition and Electronic Communications, Cédric O, announced that a cloud acceleration
strategy is underway as a key pillar of growth and to address socioeconomic challenges.!! Cloud computing is also a key part of
France’s future investment programme.2

Implement Economics finds that Google’s cloud services in France can help increase long-term productivity, improve the
competitiveness of French enterprises and support new highly skilled jobs in France.

Furthermore, we find that Google’s French cloud investment is aligned with the French government’s overall priorities, i.e. to 1) reduce
the carbon footprint through tech, 2) improve competitiveness through cloud adoption to enable innovation and 3) upskill the
workforce.

This report evaluates the economic impacts of higher cloud adoption in France on productivity, people and planet based on two
channels: productivity gains and jobs. In the first channel, we estimate productivity gains that French firms can undergo by migrating to
the cloud. In the second channel, we estimate the impacts of Google’s cloud infrastructure investment on GDP, jobs, incomes and
strengthening of skills in segments such as engineering, sales and services.

CHANNEL 1 Productivity impacts of cloud adoption (channel 1)

13,000-14,000 JOBS Helping French firms digitalise and improve productivity is key to long-
term growth in France. As more French firms digitalise and adopt

€2.4-2.6 BILLION IN GDP cloud services, including Google Cloud, their productivity and

operational efficiency increase. Implement Economics estimates that
productivity gains from the adoption of Google’s cloud services will
contribute €2.4-2.6 billion to France’s GDP by 2027. These
productivity gains will improve competitiveness in terms of supporting
research, innovation and entrepreneurship.

Supporting jobs that are fit for the future

Growth in digitisation is creating new occupations that require high-
skilled workers and reshaping the future of work in France. These
labour market dynamics make estimates of the job impact of
productivity gains uncertain. Implement Economics projects that the
productivity gains achieved by French firms from adopting Google’s

cloud services can generate and sustain 13,000-14,000 high-salary

jobs by 2027. The new jobs can help mitigate the undergoing shifts in
the French labour market.

CHANNEL 2 Impacts of cloud infrastructure investments

channel 2
4,600 JOBS ( )
Separately, Implement Economics projects that Google’s technical
€0.49 BILLION IN GDP cloud infrastructure investments can support 4,600 jobs by 2027 and
contribute €0.49 billion to French GDP by 2027.

Digital France: Economic Impacts of Google’s Cloud Investment 7



EXECUTIVE SUMMARY

APPLIED METHODOLOGIES

| —| &N
This report evaluates the impacts of Google’s French cloud investment across three - |

dimensions:

* Productivity — the economic impacts

* People —the social impacts

* Planet — the environmental impacts

Implement Economics uses a two-channel model to capture the economic impacts

of Google Cloud in the French economy in the productivity and people dimensions:
_ _ o~ '

1

PRODUCTIVITY IMPACT
FROM CLOUD ADOPTION
(CHANNEL 1)

NI

Channel 1 measures the impacts of cloud adoption on productivity, which we refer to as catalytic impact. Firms that
migrate from legacy on-premise data centres to the cloud will achieve productivity gains from more innovative work
processes and higher operational efficiency. Implement Economics has applied results from a recent OECD study?2 which
finds that firms experience higher productivity growth after having adopted cloud services. Our extensive literature review
of academic studies shows that cloud adoption also has positive impacts on overall firm performance, including firm
survival, employment growth and increased sales.14&15

2

IMPACTS OF CLOUD
INFRASTRUCTURE
INVESTMENTS (CHANNEL 2)

Channel 2 measures the direct, indirect and induced impacts of Google Cloud in terms of jobs and GDP contribution from
Google’s infrastructure investment.1® This methodology is based on input-output tables from the OECD, tailored to the
French economy.?

Data input
This report relies on quantitative and qualitative data from multiple sources, including the OECD?8, Eurostat, the
International Monetary Fund, academic journals and corporate reports.

Digital France: Economic Impacts of Google’s Cloud Investment 8



INTRODUCTION

CLOUD IS KEY TO DIGITALISATION
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The digital strategy, France Num, highlights digital

transformation as: “a major challenge for the

competitiveness of French enterprises, the maintenance of

activity in the territories and for employment.”1®

France improved its position among its European peers 0
and ranked 15" in the 2021 Digital Economy and Society

Index (DESI). The index, which tracks the EU Member 4l
States’ progress in digital competitiveness, identified

opportunities to fast-track France’s digitalisation such as E annual grOWth I’ate in |

higher cloud adoption, electronic invoicing and Al.20 s

b global data creation
Cloud computing is considered a key digital technology for 31
enhancing productivity and innovation and delivering better between 2020_2025
services.?! Migration to the cloud allows organisations in
sectors such as manufacturing to drive the digital
transformation of their entire business by making core
processes more efficient, deriving critical insights from data
and improving how they reach and better serve their
customers.2225 For example, Groupe Renault has teamed
up with Google Cloud to accelerate the digitisation of their
production facilities and supply chain.26&27

Y 4

Groupe Renault and Google Cloud
partner to accelerate Industry 4.0

Google Cloud’s solutions and experience in smart
analytics, machine learning (ML) and artificial
intelligence (Al) will enable Groupe Renault to
improve their supply chain and manufacturing
efficiency, production quality and the reduction in
their environmental impact through energy savings.

These improvements will ultimately foster the
development of new vertical solutions for the
automotive industry.

“This collaboration is a perfect illustration of

Groupe Renault’s digital strategy, applied here to The creation and consumption of data is growing at an

the industrial field. This agreement and the incredible speed. According to IDC forecasts??, the amount
commitment of our IT, manufacturing and supply of digital data created over the next five years will be greater
chain management teams will allow us to than twice the amount of data created since the advent of
accelerate the deployment of our Industry 4.0 plan digital storage. This means that global data creation and
designed to transform and connect our production replication will experience a compound annual growth rate
sites and logistics processes around the world to (CAGR) of 23 percent over the 2020-2025 forecast period.
improve our standards of excellence and The amount of data created and replicated experienced
performance. This partnership is also an asset for unusually high growth during the pandemic due to the
Groupe Renault employees who will benefit from dramatic increase in the number of people working, learning
high-level training in digital data management,” and entertaining themselves from home.30

underlines José Vicente de los Mozos, Director of
Manufacturing and Logistics, member of Groupe
Renault’'s Executive Committee.28

Digital France: Economic Impacts of Google’s Cloud Investment 9



INTRODUCTION

GCLOUD REQUIRES TECHNICAL
INFRASTRUCTURE
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Cloud services need data centres to store, process and
send data all over the world. There are more than 7 million
data centres around the world filled with racks and servers
for high-performance computing. 32 They function as the
“beating heart” of the digital economy.

Citizens, governments and businesses use large amounts of
information that data centres store, process and
communicate.

Data centres and cloud technology allow users to stream
millions of videos, send emails and access social media on
a daily basis. The technology enables businesses to operate
global and local supply chains, optimise factories and
conduct financial transactions and much more.

Operating cloud solutions at scale requires technical
infrastructure investments as well as service and technical
support. It requires setting up servers and racks, installing
networking equipment and connecting to undersea fibre-
optic cables. These investments and ongoing operations are
needed to make the cloud work. It allows for data to traverse
oceans and transmit rapidly from one point to another.33

The Dunant subsea cable

98 percent of international internet traffic is ferried
around the world by subsea cables. A vast
underwater network of cables crisscrossing the ocean
makes it possible to share, search, send and receive
information around the world at the speed of light.

These cables help bring information to and from o g
Google’s cloud data centres, providing reliable, low- If data 1S the IIfeblOOd Of
latency connectivity at a time when it is more the d|g|ta| economy,

important than ever.34

data centres are the heart

In 2021, the Dunant subsea cable connecting Virginia

Beach in the US with Saint-Hilaire-de-Riez on the of dlgltal infrastructu re, and
French Atlantic coast became operational. The :

Dunant cable delivers record-breaking capacity of C l ou d Servi Ce.S are the
250 terabits per second (Tbps) across the Atlantic brains of the
and will tightly integrate Google’s cloud region in o

Paris into Google’s global infrastructure.3> ent| re ecosystem c

Digital France: Economic Impacts of Google’s Cloud Investment 10



INTRODUCTION

CLOUD MIGRATION BENEFITS USERS

Ny Greater security
at lower costs
(

With advanced security tools, cloud service providers

protect sensitive data against cyber attacks. Moving to
ﬁ the cloud allows firms to outsource their ICT security to a

large-scale operator such as Google Cloud. With the use
of cloud services, data can be stored across multiple
secure locations, allowing for disaster recovery and

S resiliency planning.4®

)
"\

Lower ICT costs from
economies of scale

1010
Cloud services will replace large and expensive on- 0110
premise solutions. With cloud solutions, firms can access Catalyse innovation
the computing power and memory storage of hyperscale h hd Ivti
providers like Google on a monthly basis.3¢ t roug ata ana ytICS
Cloud services are available to users in a flexible and Cloud services allow for firms of any size to leverage the
low-cost way, typically in pay-as-you-go rental packages, benefits of Al solutions.*! This can give critical insights
allowing firms to benefit from economies of scale from data — such as consumer spending patterns, client
irrespective of their size. A recent study found that behavioural activity and financial data. Using advanced
adopting cloud services reduced IT overhead costs by 30 data analytics can generate higher revenues for
to 40 percent.3’ businesses.*2443
High-speed Promote
remote collaboration sustainability
The COVID-19 pandemic accelerated the adoption of Multi-tenancy cloud storage systems allow firms to reduce
remote work and service delivery. Firms and public sector overall power and energy. Large-scale data centres are
organisations now rely on effective, cloud-based much more energy-efficient than on-premise data
technologies that facilitate teamwork and customer centres.

interactions globally and locally.®® Cloud services are
distributed at scale, which allows for high-speed data
transfers with low-latency connections from anywhere in
the world.3®

Lawrence Berkeley National Laboratory estimates that if
80 percent of the servers in private clouds move to
hyperscale cloud facilities, energy use would decrease by
25 percent.*4

Digital France: Economic Impacts of Google’s Cloud Investment
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PRODUCTIVITY — THE ECONOMIC IMPACTS

GLOUD ADOPTION ENHANCES
PRODUCTIVITY

In 2022, Google is launching a new cloud region in France. Increased cloud adoption will improve the competitiveness of French
enterprises. This will help French businesses find new ways to innovate and contribute to the country’s economic recovery.

NI

OECD research shows that the adoption of cloud services increases firm productivity and that even small increases in adoption rates
can increase industry-wide productivity growth.*®> Productivity growth is a long-run source of economic welfare, and even small
changes to productivity growth can generate significant contributions to economic welfare. Google’s cloud services are part of the
ongoing migration of French firms to the cloud.

0,

CHANNEL 1: PRODUCTIVITY IMPACTS OF CLOUD ADOPTION
When Google establishes a new cloud region, it will contribute to accelerating growth in cloud solutions in France.

€2.4-2.6 billion in GDP*¢ contribution through
productivity gains related to Google Cloud

French firms that adopt cloud services experience Figure 1: Productivity gains from Google Cloud
higher productivity due to the cost-effective scaling of € billion

IT operations that cloud services offer to users.*” Cloud

services catalyse technology-enabled business

innovation, reduce ICT overhead costs and lead to

higher productivity growth.*8

€2.4-2.6
billion

The projection of Google Cloud’s contribution to
productivity growth towards 2027 is based on OECD
estimates of the impacts on firm productivity.

Google’s projected share of these gains*® assumes
that Google’s cloud services have the same average
productivity impact as other cloud solutions in the
OECD study.° The projection includes a conservative
estimate of the productivity impact for cloud clients in
financial services and in the public sector, which is not
covered in the original OECD research.>! Note that
there are additional productivity impacts not measured
here relating to firms with less than ten employees (see
appendix for details). /\

@)

CHANNEL 2: IMPACTS OF CLOUD INFRASTRUCTURE INVESTMENTS B

2023 2024 2025 2026 2027

€0.49 billion in GDP contribution from the technical operations of Google Cloud in France and the
provision of cloud services. Google’s cloud region requires investment in technical equipment

and skilled people on the ground. This gives another perspective on the impacts of Google’s /\
investment in France.5?

Table 1: Channel 2 GDP impact in 2027 across the value chain in France oz |0 - [ﬁ

O_
Direct Indirect Induced Total
GDP €240m €100m €150m €490m ( e

Source: Implement Economics analysis using input-output model I

Digital France: Economic Impacts of Google’s Cloud Investment 13



PRODUCTIVITY — THE ECONOMIC IMPACTS

CHANNEL @ IZ

LARGER PRODUCTIVITY GAINS
FOR INDUSTRY AND SMES

Cloud adoption increases economy-wide productivity. Furthermore, the OECD study shows that cloud benefits are more
pronounced in the manufacturing industry and for small and medium-sized enterprises (SMEs) — especially for small firms

with 10-20 employees.53

Manufacturing firms

The OECD study finds that cloud adoption increases
overall productivity across all firms — not just those
adopting cloud but also non-adopters through spillovers.
Productivity gains from cloud adoption in the
manufacturing industry are more than double the average
effect across all sectors.

Assuming a 1 percentage point increase in the cloud
adoption rate every year for the next ten years, the
average productivity gain across manufacturing and
service firms will be 4 percent. In comparison, the
average productivity impact across manufacturing firms is
9 percent, compared to a scenario with no increase in
adoption rates.

Productivity gains are even larger for complex cloud
services such as accounting applications and CRM
software.>*

FIGURE 2:
Increase in multi-factor productivity after 10 years with
+1 percentage point adoption per year (Percent)

9%

4%

i

RN

Small firms

Small firms in the EU are less digitalised than larger
ones, and the gap has persisted despite an overall
increase in digitalisation.>® Accelerating the digitalisation
of SMEs and start-ups is a priority for the French
government.5®

The OECD study finds that cloud services generate larger
productivity gains for smaller firms. In addition, the study
finds that implementing cloud services is less demanding
than other digital technologies. Cloud services do not
require large upfront investment and require fewer in-
house IT skills and expertise. This makes cloud
especially attractive for smaller firms, which can support
the French government in helping small firms become
more digitalised.5”

Assuming a 1 percentage point increase in the cloud
adoption rate every year for the next ten years, small
firms (10-20 employees) will have 5 percent higher
productivity than otherwise, while the average impact
across all firm sizes is 4 percent. These results suggest
that cloud adoption can be particularly helpful for SMEs.

FIGURE 3: Increase in multi-factor productivity after 10
years with +1 percentage point adoption per year
(Percent)

5%

4%

Cloud impacts across all firms Cloud impacts across
(manufacturing + services) all manufacturing firms

Cloud impacts all firms
(regardless of size)

Cloud impact across all
firms with 10-20 employees

Digital France: Economic Impacts of Google’s Cloud Investment 14



PRODUCTIVITY — THE ECONOMIC IMPACTS CHANNEL @ <

CLOUD INFRASTRUGTURE
INVESTMENTS UNLEASH POTENTIAL

Catching up with EU adoption rates
France is the home of many world-leading manufacturers with complex value chains and advanced manufacturing.

From 2020 to 2021, the adoption rate for French manufacturing firms increased from 25 percent to 27 percent. However,

France can potentially reap large economic benefits if French cloud adoption in the manufacturing sector reaches the EU
average (40 percent).58 The French Google investment is expected to contribute to the acceleration of cloud adoption and
help unleash productivity gains in French global firms.

If the French manufacturing sector’s cloud adoption reaches the EU average, it is estimated to generate productivity gains
worth €5-6 billion annually for the French economy in 2027.

FIGURE 4: ADOPTION OF CLOUD FOR FRENCH MANUFACTURING FIRMS

Percentage points

13 percentage |
points ;l/

40%

27% I|H

A 13 percentage point
increase in cloud
adoption increases
French GDP by €5-6
billion annually in
2027

Current: France 2021 Scenario: France at EU average (j

The estimate relies on a recent OECD study which uses firm-level time series data for 20
European countries.®® The above estimate assumes that this average impact will apply going
forward.

The OECD study finds that cloud adoption accelerates growth for the less productive firms,
which suggests that returns are not diminishing.

A

——
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PRODUCTIVITY — THE ECONOMIC IMPACTS CHANNEL @ <

HIGHER PRODUCTIVITY
GENERATES WEALTH AND WELFARE

Migration to Google Cloud improves operational efficiency.
These impacts are lasting and expected to increase towards 2027.

—c

Increase in cloud increases productivity for T, SEREIES Lt
adoption all firms in the industry SIEMEN EED U]
broadly
The adoption of new technologies is The OECD study finds that productivity Over time, productivity growth can lead to
usually measured in terms of adoption increases in the entire industry (i.e. higher innovation and optimisation.
rates, i.e. the share of firms in a given across adopters and non-adopters) Higher productivity provides French
industry or economy that adopts the when more firms adopt cloud consumers and workers with better and
new technology such as cloud services. services.b! cheaper products, improved services and
In France, for example, 31 percent of - . higher wages, which can enhance the
manufacturing and service firms use Specifically, the OECD study finds a quality of life.63
cloud services in one form or another.%° significant impact on firm-level
productivity growth.62
x N\ | x
: : _ _ N 7
A foundation for improvements to quality of life o B o
VAR

Productivity generates wealth and welfare through real wage increases -, ! NI
for the average French worker.8* Multi-factor productivity (MFP) x / | \ X
measures the amount of output (goods and services) produced per unit
of input (labour, capital, energy, materials and purchased services).5° 9.:,
When MFP increases, each hour of work produces a larger unit of

employee output, so each labour hour generates more revenue — which

in general is associated with higher wages for workers.66&67

Income per capita is an important measure of quality of life. For ‘ )
example, it is one of three main components of the Human \

Development Index (HDI) along with health and knowledge.®® /\ ‘ [ I

[ A
__E

2
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PEOPLE — THE SOCIAL IMPACTS

GCLOUD ADOPTION SUPPORTS 10BS

FOR THE FUTURE
b6

48% FUTURE
TODAY

LU fTW

[

“Improving the conditions for the creation and growth of new technology-based firms increases
their direct job-creating potential while indirectly contributing to economy-wide growth and job
creation through higher productivity, lower prices and greater product variety.” — OECD®°

Supporting jobs that are fit for the future

When firms become more productive, some jobs become

redundant, while new and usually more productive jobs emerge.
OECD research shows that “historically, this process has led to
net job creation, as new industries replace old ones and workers

adapt their skills to changing and expanding demand.””®

The total employment in France is determined by labour supply

and the functioning of the labour market. The wage levels of
workers in France will be positively influenced by increasing

&

Channel 1 impacts on jobs

Channel 1 impacts refer to the productivity gains for
users, i.e. French firms and public institutions using
cloud solutions related to Google Cloud in France.

As French firms become more productive and
competitive, they will, all things being equal, require new
and more future-proof jobs in the region of 13,000-
14,000 jobs.” The corresponding labour income impact
is projected to be €0.9-1.0 billion in 2027.74

These new jobs are expected to be created in productive
and digitalised firms that will contribute to an
economically sustainable development of the French
economy in the long run.

“New industries such as internet-based services and
environmental goods and services play an important role
for translating technical change into productivity and

employment.” — OECD"®
§o‘

A

Channel 2 impacts on
jobs and labour income

Separately, the investment in new cloud infrastructure in
France also supports highly skilled jobs.

Providing cloud services requires highly skilled sales and
engineering professionals at Google Cloud in France. It will
also require activity at the resellers of Google’s cloud
services.”® The 1,700 direct jobs are not strictly Google
headcount but also include resellers and subcontractors.
Furthermore, Google Cloud will indirectly support jobs
throughout the French economy via local supplier
purchases. Finally, wage spending by these employees
supports local jobs throughout the local economy.””

Almost 4,600 jobs are projected to be supported throughout
the value chain in relation to the new French Google cloud
region. The corresponding labour income impact is
projected to be around €250 million in 2027.

Table 2: Channel 2 jobs and labour income impacts in 2027
across the value chain in France

Direct Indirect Induced Total
Labour — e150m  €60m  €70m  €250m
income
Jobs 1,700 1,100 1,800 4,600

Source: Implement Economics analysis using input-output model

Digital France: Economic Impacts of Google’s Cloud Investment
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productivity. This relates to the ongoing skilling and up-skilling of
the labour force which is needed to ensure a match between the
requirements of the new technology and the skills available.’*
This underlines the importance of creating the labour force of the
future and building the technology skills of the workforce
alongside the increase in the adoption of cloud. Between 2011
and 2017, four in ten additional jobs created in the EU were in
ICT task-intensive occupations.”?

18



PEOPLE — THE SOCIAL IMPACTS

IT SKILLS ARE NEEDED TO EASE
GROWTH CONSTRAINTS

Google contributes to IT skill development in France through courses designed to prepare
the French society for embracing the opportunities offered by the technology.

NI

Cloud adoption can be thwarted by skill and occupational shortages. There are synergies between digitalisation and skill development,
and the OECD concludes that “broad-based policies that support the diffusion of digital technology, such as the roll-out of high-speed
broadband and the upgrade of the skill pool, can bring important aggregate productivity benefits.””® Google supports local skills
through programmes such as Google Ateliers Numériques, a French training programme that provides small businesses, students and
job seekers with relevant skills and digital tool training for free.” Since the Google Ateliers Numériques programme was launched in
2012, Google has trained more than 650,000 French citizens — 49% of the participants were women.8%81 With five physical Grow with
Google hubs in France (Nancy, Rennes, Montpellier, Bordeaux, and Saint-Etienne) and partnerships with French universities,82&83
Google contributes to increasing digital skills and creating opportunities for French citizens.

Google is helping women grow
professionally across France

Rennes

Bordeaux

Nancy

FRANCE

Saint-Etienne

Montpellier

Anne-Cécile, a middle-aged woman from Rennes, France, has
always been the creative type with a passion for handcrafting
bracelets made of miyuki pearls. When she found herself
unemployed at 52, she wanted to try something completely
different: selling her products online. But she did not know where to
start to get her business off the ground. So she visited the Grow
with Google hub in her hometown and signed up for ten free digital
skills courses through the Ateliers Numériques (French for “digital
workshop”) programme. After learning the basics of search engine
optimisation and online communication, Anne-Cécile not only
launched her online jewellery business but also landed a job in
marketing a few months later.84

23-year-old Océane, who was unemployed in Nancy, wanted to
work in digital marketing but felt that she lacked the hard skills she
would need to secure a role. To upskill and increase her knowledge,
she completed every training on digital marketing at Google Atelier
Numérique in Nancy and took private sessions with coaches.
During her time at the hub, she met with a recruiter and, after
making that connection, is now employed full time as a web
marketing manager.8®

Karine is an ethnologist, reporter, speaker and founder of the
company Terres Indigénes. Karine was planning a trip and cultural
exchange with indigenous people in Southeast Asia. She had a
hunch that she needed a digital crowdfunding campaign but did not
know where to start. She took advantage of the resources available
at the Grow with Google hub in Montpellier, attending ten one-on-
one coaching and training sessions on using YouTube and social
networks. She then successfully ran a €20,000 crowdfunding
campaign funded by hundreds of contributors.86
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GOOGLE CLOUD IS HIGHLY ENERGY-

EFFICIENT

Cloud services will grow strongly in the coming years. This means that the infrastructure and equipment to deliver this must follow suit;
however, growth should not be at the expense of climate commitments. Therefore, it is essential to focus on the energy efficiency of

cloud technology and on reducing the carbon footprint.8”

Google has been transitioning to clean energy for more than a decade — and is a front-runner in the industry.

Google has been decarbonising their operations and offsetting their own emissions since 2007. As of 2020, Google has eliminated
their entire carbon legacy (covering all operational emissions before the company became carbon neutral in 2007) through the
purchase of carbon offsets. This means that Google’s lifetime net carbon footprint until then is zero.88 In 2020, Google set their most
ambitious sustainability goal to date: by 2030, Google aims to run on carbon-free energy (CFE) — around the clock — at the company’s
data centres and offices worldwide.8° The carbon-free commitment is part of a broader sustainability commitment, which includes

advancing the circular economy and water sustainability.90&1
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Google cloud is highly energy-efficient

Hyperscale data centres reduce energy

use

Multi-tenancy cloud storage is much more efficient than
private company servers.?? Lawrence Berkeley National
Laboratory estimates that if 80 percent of servers in small,
private data centres moved over to hyperscale data
centres, it would result in a 25 percent drop in energy
use.®

Google is more efficient than the

industry average

Efficiency improvements applying Al have contributed to
the overall power usage effectiveness (PUE) of Google’s
data centres. Google’s average PUE is 1.11 — which is
33% more efficient than the industry average.®*

Figure 5: Power usage effectiveness (PUE)%

Google continues to achieve high energy efficiency by
using advanced technological solutions and by making
data centres work harder when the sun is shining and the
wind is blowing.®® Compared to five years ago, Google
delivers six times as much computing power with the
same amount of electrical power.%” For example, Google
has reduced the energy needed to cool their data centres
by 30 percent by using machine learning.®®

Industry average

Digital France: Economic Impacts of Google’s Cloud Investment

e

Google cloud mainly relies on carbon-free
energy

The energy consumption of Google’s current data centres
in the EU is 63 to 94 percent carbon free.%

Wind and solar power do not work in all places at all
times. This means that Google data centres sometimes
produce more renewable energy than they need to
consume, which is then fed into the local grid and is
available to other local energy consumers. Overall,
Google matches 100 percent of their electricity
consumption with renewable energy.1%

In 2017, Google became the first company of its
size to 100% match their annual electric
consumption with renewables.10%

Figure 6: Google energy consumption102

Percent of total energy consumption 100%
Carbon-free energy l
Finland 6%
Belgium 21%
Netherlands 31%
Germany 37%

Carbon energy matched
with renewable energy supply
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GOOGLE GCLOUD HELPS GUSTOMERS
BUILD A MORE SUSTAINABLE FUTURE

Technologies reduce energy
consumption

France has the ambition to reach net-zero
emissions by 2050. The French government
relies on technological and innovative
solutions to reach their goals: “This ambition
must translate into public and private
investments, and [...], channelling resources
towards meaningful initiatives and making the
call between swiftly rolling out mature
technologies or awaiting new solutions
enabled by the innovations in progress.”103

Business leaders in France share the
ambition of using technology to meet climate
goals. In a recent survey, 76 percent of the
surveyed executives in France said that
technology enables the development of new
products and services that leverage more
sustainable methods.1%4

Eco-friendly routing

L
=

=

Google Cloud delivers advanced technologies that
can help French companies and public institutions
reach this goal10s

Google is committed to creating tools, sharing expertise and investing
in advanced technologies that help others in the transition to a
carbon-free world. Google has recently made a cloud solution
available to commercial buildings and industrial facilities such as
airports, shopping malls and other data centres, helping them reduce
their carbon impact. For example, by using Google Al to analyse
large data sets and forecast demand, the French retailer Carrefour
managed to drastically reduce food waste.1% “Google Cloud has
given us the flexibility to adapt our infrastructure and the agility to
make changes very quickly. We've been able to adopt and
standardise industry best practices across the whole company and
provide the highest possible service to our customers” (Carrefour).107

Google enables individual citizens to reduce their
carbon footprint

New features on Google Search and Google Maps help individuals
make the sustainable choice.108

A new feature on Google Maps directs drivers to the most fuel-efficient route when it has roughly the
same estimated time of arrival as the fastest route. The eco-friendly routing model optimises lower fuel
consumption by looking at key factors like road incline and congestion. In addition to optimising individual

routes, Google is helping cities reduce carbon emissions by using Al to optimise traffic lights.109&110

Sustainable houses

I:Il_ll:l

Sustainable shopping

q 3

Nest Renew is a new programme that allows households to become more energy-efficient by
automatically shifting their energy consumption to times when the energy is cleaner. This flexibility is key
in making better use of clean energy on the local grid.111

New search tools allow consumers to make more sustainable choices for their homes. Choosing the right
home appliances can have an impact on the environment. Google is adding new suggestions to the

shopping tap when consumers search for energy-intensive products like furnaces, dishwashers or water
heaters. These suggestions will help consumers narrow their search to a more sustainable and cost-

effective option.112

Sustainable travel

i

Google adds information on carbon emissions directly to Google Flights. This gives travellers

transparency on CO2 emissions associated with every flight and flight seat. Google is also making the
sustainability practices of hotels more transparent. When searching for a hotel on Google, travellers can
easily see which hotels have meaningful sustainability practices.113
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LINKS BETWEEN GLOUD ADOPTION

AND PRODUCTIVITY

Challenges of solving the Productivity Paradox

Firms use cloud computing services to improve their operations
and business models, and the migration to cloud should be
expected to enhance their productivity.

While several studies have found a positive impact of the adoption
of cloud computing on firm performance (employment or turnover
growth) and survival rate, only few studies have found an impact on
productivity. This missing link has been named the “Productivity
Paradox”.

A recent OECD!1* study applies solid econometric methods to
capture the productivity impact of cloud computing.

Findings of arecent OECD study

Relying on adoption rates at an industry level, the OECD study
finds a positive and statistically significant impact of cloud adoption
on firm-level multi-factor productivity (MFP).11%> To measure the
impact of cloud adoption on firm-level MFP as accurately as
possible, the econometric model controls for:

* Innovation spillovers | MFP growth of the productivity frontier
(average MFP among the five percent most productive firms in
the industry) is included to control for industry differences in
frontier productivity.

» Convergence | Lagged distance to the frontier is included to
control for industry differences in how firms below the frontier
benefit from catching up.

» Firm characteristics | Firm size and age are included to
account for differences in firm-level productivity.

» Fixed effects | Industry and country-year fixed effects are
included to account for unobserved common productivity drivers.

Main findings of the OECD study

The OECD study is based on cloud adoption during the
period 2010-2016 for 20 European countries. The study
provides robust evidence that cloud adoption in an
industry is associated with productivity gains at a firm
level. The study distinguishes between:

» Basic cloud computing | Refers to ICT services
used over the internet as a set of computing
resources.

» Complex cloud computing | Refers to a subset of
relatively more complex uses of cloud computing
(e.g. accounting applications, CRM software or
computing power).

Eurostat does not collect data on cloud adoption for the
public and financial sectors and only for enterprises with
more than ten employees.!16 It has therefore not been
possible for the OECD study to estimate productivity
impacts for this part of the economy.117

Increased productivity translates into
higher GDP

Higher productivity from cloud adoption helps firms produce
more output with their available resources. When the firm’s
capital stock and employment are held constant, higher
productivity will enhance GDP contribution one-to-one.18

To estimate Google’s contribution to productivity growth, the study takes the following approach

1) Estimating the overall productivity contribution of
cloud adoption

» Assuming an annual growth rate in cloud adoption
based on the historic (pre-pandemic) growth rate.

+ Calculating the MFP productivity growth impact in
manufacturing and services from the increase in
adoption rate using a non-cumulative interpretation of
the parameter estimate from the OECD study.1°

» Using country-level data on productivity and value
added in manufacturing and services for firms with more
than ten employees.

2) Estimating Google’s share of the total productivity
contribution

» Assuming Google’s share of total productivity
contribution in manufacturing and services is equal to the
current global market share of Google Cloud.

» Assuming a moderate MFP productivity growth impact
(half of OECD impact) for the Google Cloud customers in
public and financial services.
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SEVERAL POSITIVE IMPACTS ARE NOT
GCAPTURED

Robustness of the OECD study

The OECD study??° runs several tests for robustness
that enhance the credibility and applicability of the study.

NI

=

In particular:

Catching up | The study confirms that the productivity increase of
lagging firms is achieved via digital adoption rather than a catch-up
to more advanced firms.

|
|
Spillovers | The study confirms that firms benefit from their own Q) :
digital adoption and positive productivity spillovers when other firms I, 1
in the industry adopt new digital tools. - ! o=o _.

The OECD findings are likely to underestimate positive impacts

The OECD study addresses some of the main challenges of assessing the causal link between
cloud adoption and productivity. However, the study will tend to underestimate the positive
impacts of cloud adoption on productivity due to:

<~ Exclusion of high performers | The study excludes the cloud impact for firms at the productivity frontier (the
_—J(:i top five percent in each industry), which may lead to an underestimation of the impacts since frontier firms are

=

also likely to be early adopters of cloud and in particular complex cloud.

n No reallocation impacts | Focusing on firm-level impacts, the study leaves aside reallocation impacts within
SS—7 7 industries as well as cross-industry spillovers (economy-wide productivity gains when highly productive firms
é é and industries grow at the expense of their less productive parts of the economy). This will tend to

underestimate productivity and socioeconomic gains from cloud adoption.

| | Intensity of use not considered | The measure of digital adoption used in the study is binary at a firm level
—  (surveyed firms report using the technology or not), and it does not explore differences in adoption intensity

N (e.g. in the number of different cloud services adopted). If there are synergies between the adoption of multiple
services, the study will tend to underestimate the total impacts.

Impacts reflect short-term gains | The study measures the instantaneous impacts on a firm’s productivity

after cloud adoption. If it takes time for the firm to fully integrate and benefit from cloud adoption, the study will
3 tend to underestimate the long-term impacts of cloud adoption.

only the service and manufacturing sectors. Likewise, firms with less than ten employees and the most
productive firms are excluded in the study. Because some industries and firms are excluded, we assess that
the impacts presented in this report are lower bound estimates.

Cl | : Impacts for micro-firms and the public and financial sectors are not included | The OECD study covers
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DATA AND MODELLING ASSUMPTIONS
FOR THE INFRASTRUCTURE
INVESTMENT ASSESSMENT

The analysis is based on quantitative
economic modelling using national
accounts data

To quantify the impact of cloud operations, we have
applied an input-output model that is based on data from
the national accounts describing the flow of final and
intermediate goods and services between industries.
Results are reported in 2021 price levels using the
average exchange rate for 2021 (€0.85 per $).12!

The relationship between an industry’s inputs and outputs
is assumed to be constant in input-output models, which
implies that industries operate under constant returns to
scale.1??

Based on the input-output tables, we have calculated a
set of multipliers reflecting the expenditures that Google
has from operating the cloud. This allows us to assess
the economic impacts of Google’s cloud operations on
the rest of the economy. We use the tables to compute
the GDP (value-added), employment and labour income
multipliers.

The impacts assessed in an input-output model are gross
impacts, meaning that they do not consider any potential
diversion of resources from other activities in the French
economy.

Data sources applied in the study
This study relies on two complementary sources:

1. OECD Structural Analysis Database (STAN) 2021
ed. 123
This data provided harmonised national input-output
tables for 45 industries. The STAN database
provides employment data (total employment) and
labour compensation data by industry.

2. Google’s estimate of operational expenditure and
employment
Google has shared their expectations in terms of the
anticipated operational expenditure divided into
wages, maintenance, space and power and other
costs. Google has also shared the current and
expected employment numbers of sales and
engineer personnel.

Key assumptions about the impacts of
increased expenditures

The impacts of selling and operating cloud services
are based on the operating expenditures of
Google’s existing cloud activities and the expected
increase in their capacity.

All IT equipment is conservatively assumed to be
100 percent imported and thus has no impact
domestically. However, installation costs and
maintenance of ICT hardware are — by nature —
performed domestically and are therefore included
in the impact assessment.

In addition, sales personnel, engineers, resellers,
maintenance, finance, canteen and other office
activities also generate direct employment impacts
related to cloud services. These additional
employment impacts were found using operational
expenditures and the employment coefficient from
the information and other communication industry.

Digital France: Economic Impacts of Google’s Cloud Investment
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GCLOUD TECHNIGAL INFRASTRUCTURE
INVESTMENTS SUPPORT JOBS

Separately from the productivity impacts (channel 1), Google’s cloud region infrastructure investment in France will
generate economic activity (channel 2). The jobs supported by Google in France through the delivery of cloud technical
infrastructure investments (direct impacts) require upstream purchases from local suppliers (indirect impacts) and spur
downstream spending from employees and suppliers’ wages into other industry sectors in France (induced impacts). The
local economic impacts of these infrastructure investments are quantified using an input-out model which contains industry
sector-specific multipliers based on OECD data and the French government’s national accounts.

DIRECT

Direct impacts arise mainly from the
sales of cloud services (like storage,
computing power, data security and
operations management software),
installation associated with the
migration to cloud and maintenance of
IT.

i $==7
3 e

) A >

INDIRECT
MULTIPLIER
Adjacent + supplier
sector growth

INDIRECT

Indirect impacts of cloud services
arise from Google France’s

purchases from local suppliers to
support the sales, installation and
maintenance of cloud services in

France.
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INDUCED
MULTIPLIER
Wage spending
(from direct and
indirect jobs)

INDUCED

Induced impacts arise when wages, paid
out to employees and suppliers, are
spent in France (e.g. shopping,
restaurant visits and entertainment).
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Economic Outlook, which expresses reservation about the
size of the impact. Implement’s assumption reduces the
impact to 25 percent of the original cumulative interpretation.
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