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41.  Introduction

1.  INTRODUCTION

This study examines the economic impact of Google’s data centers in Singapore. 
Results are only presented at the national level because more localized data were 
not available.

In describing our results, we refer to three “channels” of economic activity:

• Direct: On-site workforce at the data center.

• Indirect: The economic activity associated with the supply chain purchases 
made by Google to vendors who provide services that support the data center. 
This is the business-to-business network that supplies Google with the goods 
and services associated with data center operations.

• Induced: This channel measures the spillover effects that result as workers at 
the data center plus those of the businesses in Google’s supply chain spend 
their wages and earnings throughout the broader economy.

The following schematic depicts the relationship among these three channels:

FIGURE 1: An economic impact overview

These are the total impacts in each economy that result from the  
direct, indirect, and induced channels (combined).

TOTAL 
IMPACT

INDUCED 
IMPACT

Activity supported throughout each economy as those employed  
directly and indirectly by Google spend wages and earnings.

INDIRECT 
IMPACT

Google’s supply chain purchases in each host country—including  
professional services, utilities, and facilities.

Economic activity taking place at the data center campus.  
Includes both Google employees and on-site contractors.

DIRECT 
IMPACT
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In this report, we examine how Google’s Singapore data centers generate economic 
impact from two distinct business activities:

• on-site capital investment (including construction);

• operations of the data centers.

Both of these activities generates economic impact through the three channels 
described above. The economic impact that results from each activity is 
independently calculated because each requires unique modeling and assumptions. 
Google’s total economic impact is the sum of the economic impacts calculated for 
each activity—as depicted in the figure below:

State-of-the-art digital services require a sophisticated, interconnected network 
that links data centers across the globe, while bringing their computational and 
communications power closer to users and customers. Google’s investment to 
deploy and support network infrastructure, drives value to the communities hosting 
data centers—all while delivering further economic benefits to economies.

Our analysis is focused on the recurring economic impact that results each year 
from Google’s data center operations and capital investments. To estimate this 
recurring impact, we use the average annual capital expenditure since construction 
on the data center began as an estimate for the capital expenditure in 2020.

FIGURE 2: Total economic impact: Operations and capital investments

GOOGLE’S TOTAL  
ECONOMIC IMPACT

Capital investments  
(including construction)

Data center  
operations
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In addition to the large upfront capital investment that is associated with the 
initial construction of a data center, Google makes ongoing capital investments 
that generate significant economic impact. Given that these capital investments 
fluctuate in size from year to year, we calculated an annual average amount of 
capital investment at the Singapore data centers. Our estimate of annual economic 
impact includes the economic impact associated with the annual average of actual 
capital investment that has occurred at the data centers since they opened.

Interpreting economic impact results

In general, the size of an economic impact varies based on the regional economy, 
the data center size, and the amount of Google’s supply chain that is located in 
that specific geography:

• Size: The larger the data center, the larger the impact the data center will have, 
especially when including the network of businesses in its supply chain.

• Concentration: The greater the concentration of the data center’s supply chain 
that is located in the economy being examined, the greater the economic 
impact in that location. This specifically influences the indirect effects 
generated through data center spending.

Differences in either size or concentration get amplified as we consider the induced 
effects occurring in the broader economy. That is because the more workers that 
are located in the area (whether direct employees or those in the supply chain), 
the more likely it is that economic benefit will spill over to the broader economy as 
these workers spend their wages where they live.

For readers interested in our technical modeling assumptions, we have included a 
separate chapter on methodology found at the end of this report. To complete our 
calculations, Google provided us with data regarding its data center operations and 
capital investments. However, all analytic findings and conclusions presented herein 
are the result of independent research conducted by Oxford Economics.

Capital investments (data centers): The expenditures made by Google in 
property, plant, and equipment at its data center campuses. Most significant is the 
construction or renovation of infrastructure put in place at each data center campus 
including the construction of the data center building itself. 

Gross Domestic Product (GDP): GDP is defined as the total market value of all final 
goods and services produced within a region during a given time period (usually 
annually). As a broad measure of overall domestic production, it functions as a 
comprehensive scorecard of a region’s economic health.

Income: Includes all forms of employment income, including employee compensation 
(wages, salaries, and benefits) and proprietor (or self-employment) income.
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72. Singapore

2. SINGAPORE

1 Schechner, Sam. “Amazon and other tech giants race to buy up renewable energy.” Wall Street Journal, June 23, 2021.

Around the world and across industries, digital transformation drives product and 
service innovation, process efficiency, and organizational resilience. This powerful 
economic force depends on infrastructure capable of supporting the growing 
demand for digital services—an investment more important than ever given the 
upsurge of remote work and education, and the growth of e-commerce and other 
digital transactions during the COVID-19 pandemic.

Google has been at the forefront of efforts to meet this rising demand. In 2013, 
Google opened its first data center in Asia in Jurong West, Singapore and to date 
the company has invested US$850 million in the facility. The data center is efficient 
and environmentally friendly using, for example, a cooling system that relies on 
recycled water. Google’s purchases of wind and solar power have resulted in the 
company being one of the largest global corporate purchasers of clean energy.1 
In Singapore, for example, the company announced an innovative multiyear 
partnership in 2019 with local energy companies to purchase power generated from 
solar panels installed on the rooftops of 500 public housing flats across Singapore. 
In addition, Google also supports Singapore’s network infrastructure through its 
investments in fiber that connect its data center to countries throughout the world.

In 2020, Google’s data 
center in Singapore

generated  

US$110 million  
in income for 
workers.

supported 

2,013 jobs
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Using Oxford Economics’ global input-output model, Google’s 2020 operational 
expenditure and capital investment added US$216 million in economic activity as 
measured by GDP and supported a total of 2,013 jobs in Singapore. Of these, 791 
are the result of data center operations and 1,222 are attributable to the company’s 
capital investments.

A large source of Google’s economic impact in Singapore is attributable to capital 
investments. Capital investments refer to the physical infrastructure put in place to 
create and improve a given data center. It includes activities such as construction 
of new buildings and supporting infrastructure, and improvements made to existing 
structures. Capital investments also include the purchases of equipment used 
on-site. Each year, Google makes significant capital investments to its data centers, 
and when these are made, the economic impact is sizable. At each data center, 
however, the amount of capital investment fluctuates a great deal year-to-year. 
To address this fluctuation, we calculated the average annual capital investment 
that Google has made at the Singapore data centers. From there, we calculated 
the annual average economic impact associated with the capital investment at 
each data center. Using that methodology, we estimate that each year, capital 
improvements support (on average) 1,222 jobs in Singapore or 60% of the total 
jobs supported by Google data centers in Singapore. As shown in Figure 4, many 
of these jobs are in the Construction industry or in industries closely associated 
with that sector’s supply chain such as Professional Services, Transportation, 
and Manufacturing.

FIGURE 3:  
National economic 
impact in Singapore

Source: Oxford Economics

CAPITAL INVESTMENT

OPERATIONS

Jobs
TOTAL

791

2,013

Income  
(US$ millions)

TOTAL

US$110US$49

GDP  
(US$ millions)

TOTAL

US$216 US$88 US$61US$128

1,222
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FIGURE 5: Google data center operations support higher-than-average income per job

2 Singapore Yearbook of National Statistics 2021.

Location Google supported Average wage 
(2020)

Singapore US$62,207 US$48,948

Source: Oxford Economics, national statistical agencies2

Source: Oxford Economics

FIGURE 4: Jobs supported 
by capital investment
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Trade/Transportation

Government/Health/Education
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capital investment
1,222
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Data center operations also drive Google’s total impact because of the higher-
than-average paying jobs that they support. In Singapore the average income 
per job supported by Google’s data center operations exceeds the average wage 
in the economy.

https://stats.mom.gov.sg/iMAS_PdfLibrary/mrsd_2021Yearbook.pdf
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3. CONCLUSION

In 2020, Google’s data center operations, plus the company’s related capital 
investments, supported 2,013 jobs in Singapore, generated US$110 million in income 
for workers, and added US$216 million in economic activity as measured by GDP.

Google data centers are at the heart of an economic ecosystem that generates job 
growth in a variety of key industries. More than twice as many jobs are generated 
by Google’s capital investments at data centers as those generated through data 
center operations.

Google’s Singapore data centers anchor its economic impact in other ways, too. For 
example, Google’s capital investments bring substantial local economic impact that 
benefits workers whose jobs are often not associated with data center operations. 
In Singapore the ongoing capital investments that Google makes in its data center 
support 406 construction jobs annually.

In addition to economic impact, Google brings environmental benefit to the 
region through its commitment to long-term carbon-free energy. As described in 
this report, Google’s clean energy commitments support innovative clean energy 
projects in Singapore.
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4. APPENDIX: 
METHODOLOGY

4.1  INPUT-OUTPUT MODELS AND ASSUMPTIONS

Google provided Oxford Economics with a great deal of actual (2020) expenditure 
information specific to each data center campus and investments in its clean energy 
commitments. This information was not explicitly included in this report because 
of proprietary and trade secret concerns (see section 5.2) but was used to keep 
calculations robust. These and other inputs were analyzed using two different input-
output (IO) models: first a global model, used to develop national-level impacts; and 
second, a set of sub-national models to calculate local and regional impacts.

National impacts were calculated using Oxford Economics’ proprietary Global 
Economic Impact Model (GEIM). The GEIM is constructed using IO tables made 
available at the country-level by the Organisation for Economic Co-operation and 
Development (OECD) and related national-level data sources. The GEIM allows 
us to consider the cross-border economic impacts associated with supply chain 
and wage-consumption expenditures. Importantly, this means that impacts 
reported at the national level include cross-border supply chain spill-overs from 
Google’s global data centers. For example, if a data center in Singapore purchases 
equipment or professional services from the United States, these purchases will 
be included as part of the US impacts. Subnational impacts, by contrast, do 
not include spillovers from outside the region. Continental-level impacts were 
calculated straightforwardly by summing national-level impacts, and so also 
include global spillovers.

For certain spend categories, (e.g., computer equipment), Google was not able to 
provide a breakdown of the location from which the purchased goods or services 
were sold, only the location of the data center for which it was purchased. For these 
spend categories, we built assumptions based on national- and industry-specific 
data within the GEIM IO tables themselves.

For the sub-national modeling outside the United States, we constructed new 
IO tables for the locality based on the national IO tables from GEIM using a 
methodology developed by Flegg and Webber. Where necessary (again, electricity 
being the prime example), assumptions about the share of national spending 
occurring within the smaller region are based on average values for the data 
centers within the US based on IMPLAN data.

Included in our direct employment calculations are all workers located on-site at 
each data center campus, which include both Google employees and third-party 
contractors. In previous work with Google, we developed profiles for the types of 
functions and costs associated with the third-party contractor workforce at some 
of the company’s US data centers. We relied on those earlier profiles to estimate the 
costs associated with third-party contractors at each of the data centers included 
in this study.
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In comparing Google-supported averages with national wage averages we divided 
the total income calculated for each country by the total jobs supported in that 
country. Wages for direct employees, including contractors, are estimated based 
on data provided by Google. Wages for indirect and induced employees are based 
on national industry-specific compensation data. The resulting average wage 
calculation was compared to 2020 national average wage data.

4.2 TREATMENT OF PROPRIETARY INFORMATION

As noted previously, Google provided us with detailed operational and investment 
data that was used in producing all economic impact calculations presented 
throughout this report. However, operational information regarding Google data 
centers is largely confidential and not routinely disclosed by the company. While 
these data were used in making our economic impact calculations, they are not 
specifically reported out in this paper.

4.3 DATA CENTER CAPITAL INVESTMENT

Google regularly invests in expansions and improvements to its data center 
campuses, in addition to the initial investment to construct the data center in the 
first place. We were provided with data on these capital investments. This data 
described the amount of construction investment that occurred each year since 
construction. We annualized the construction data specific to each data center 
by dividing the total amount of investment at each campus by the number of 
years that campus has been operational. Capital investment data were broken 
into spending on constructing the data center itself, purchases of computer and 
electronic equipment for the data center, and professional services in designing the 
data center. The construction expenditure was assumed to be 100% local. At the 
national level, the equipment and professional services expenditures were allocated 
geographically for each data center based on national and industry-specific data in 
the GEIM IO tables. At the local level, we relied on a uniform set of regional and local 
shares that were based on US shares as derived from shares reported in IMPLAN.
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