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PUBLIC CLOUD IX: CLOUD MIGRATION
CONTINUES - AHEAD OF THE CURVE SERIES +
VIDEO

THE COWEN INSIGHT

Our 9th annual report on the Public Cloud market, based on a survey of 654 US and 800+
European respondents, provides insight into a range of topics including Cloud spending
trends, workload migration dynamics, and vendor positioning. COVID-19 has accelerated
SaaS/Cloud migrations, with much of the impact likely permanent. Survey was positive for
AWS and Azure, as well as other leading platforms.

.
US Public Cloud Spending in '21 Accelerating for the 3rd Year in a Row
Global Public Cloud market revenue of $322BN in '21 is expected to rise to $661BN in '26,
a ~20% CAGR per Gartner, while Infrastructure as a Service (IaaS) is the fastest growing
segment at a 29% CAGR '21-'26.
US survey respondents expect spend with Public Cloud providers to grow 39% y/y (on avg)
in '21, accelerating vs. the 38% y/y growth in '20 and 36% y/y in '19. We extended our
Public Cloud work to Europe for the first time this year; Europe respondents expect 32%
growth in Cloud spend, still robust, but slightly trailing US expectations. We view the results
as a positive indicator for the leading Public Cloud platforms.
Stock Calls: The data in this report makes us incrementally more comfortable with our
revenue and earnings forecast for: ACN, AMD, AMZN, DXC, EQIX, GOOG, MSFT, NVDA, and
WDC; our findings were more mixed for NTAP, ORCL (OCI), PSTG and WDAY.
COVID-19 Has Increased SaaS/Cloud Usage More Than Expected; Much of the Impact Is
Likely to Be Permanent
The ongoing pandemic has led to a direct increase in all types of cloud usage, with 60%
of respondents stating COVID has affected IT spend. Meanwhile, ~45% of respondents
have increased Software-as-a-Service (SaaS), Private, and Public Cloud usage, and ~75%
3
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of respondents are accelerating migration to Cloud/SaaS due to COVID. Resiliency &
availability are the top drivers for increasing SaaS usage, while flexibility is a driver for
Private & Public Cloud. Respondents who increased SaaS, Private, and Public Cloud spend
expect ~40% of the higher spend will be permanent.
Multi-Cloud Is Growing, While AWS and Azure Are in the Driver's Seat
Despite AWS being the largest Public Cloud biz in terms of revenue, our US survey
ranked Azure first in overall familiarity among Cloud providers, with AWS slightly behind
(although AWS ranks first among SMBs). Our survey data increasingly reflects a multi-cloud
environment, as 63% of US respondents use multiple providers vs. 53% in '20. Of the 43%
and 17% of respondents who expect to add or replace a Cloud provider in '21, AWS was #1
in both categories as 55% and 35% would either add or replace with AWS.
We also see opportunity for third party partners, given that the top 4 cloud providers
contact less than 40% of sales prospects. Per our survey, around 19% of firms have not
been contacted at all. At the same time, major providers continue to disintermediate these
same third parties, given that cloud providers increased direct support by around 5% vs.
last year. Of note, security, optimizing performance, and migrating workloads remain the
top areas where firms seek help from third parties.
US Respondents Have Underestimated On-Premise Declines Based on Several Years of
Survey Data
On-Premise infrastructure usage continues to decline vs. last year’s survey, with Public
and Private Cloud as the biggest beneficiaries over the next 5 years, followed by SaaS.
Respondents have underestimated the shift from On-Premise based on our prior surveys.
For instance, in 2018 respondents expected 36% of workloads would be On-Premise in 5
years or by 2023, while in our survey this year, only 30% of workloads remain On-Premise.
Workload Migrations to Cloud / SaaS
Web Hosting is the top workload leading the migration to Public Cloud, while Testing &
Development leads the migration to Private Cloud. SaaS also continues to expand, led by
eCommerce workloads, and 48% of respondents are considering switching a non-SaaS
workload to SaaS. Meanwhile, 44% of respondents expect Public Cloud spend growth to
accelerate vs. 2020.
Europe Cloud Trends Are Similar to US; Azure & AWS Lead Familiarity
Our inaugural survey of European IT spending reflects a broad shift toward Cloud that is
in many ways similar to US trends, including in infrastructure allocation, which is close to
US percentages across all major types of infrastructures. Azure also leads in familiarity,
followed by AWS & IBM. In addition, Public Cloud sees 2% lower workload usage in Europe,
while Private Cloud is 2% higher, and On-premise usage is identical, although expected to
decline slightly faster vs US over the next 5 years.
European Respondents Expect Lower Public Cloud Spend Growth, While Multi-Cloud Lags
US
Meanwhile, European respondents expect 32% overall growth in Public Cloud spend in ‘21,
compared to 39% growth among US respondents, although SMBs in Europe are expected to
growth faster vs US. The biggest spend growth disparity is in Mid-Market, where European
respondents expect 29% growth, vs 46% in the US. In addition, while a majority of European
respondents use multiple cloud providers (57% of respondents), Europe lags the US (63% of
respondents).
Risks to Public Cloud Spending Growth
While respondents were bullish on Public Cloud spending growth, there are some risks
to spend trajectory, namely (i) SaaS is cannibalizing some IaaS workloads, with database,
back office apps, & testing / development viewed as highest risk; (ii) Our respondents also
expect 20% of workloads to never migrate to Cloud (slightly higher vs. 19% last year); and
(iii) Security and pricing concerns are chief reasons for migrating away from Public Cloud,
with European respondents somewhat more concerned about security vs. US firms.
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Infrastructure-as-a-Service, Within Public Cloud, Expected to Grow Quickly in Coming
Years
Infrastructure-as-a-Service (IaaS) should should see a ~29% CAGR '20-'25, growing from
$59.2BN in '20 to $211.8BN in '25, per latest Gartner estimates from May '21 (see table in
report). In addition, Platform-as-a-Service (PaaS) is expected to grow from $46.3BN in '20
to $127.8BN in '25, a 22.5% CAGR per the same report. Net-net, Paas+IaaS is on pace to
approach $340BN in '26. As noted above, total worldwide Public Cloud market is expected
to grow from $322BN in '21 to $661BN by '25, per Gartner.
Primary Company Implications: AMZN, GOOG, MSFT
Amazon (Blackledge): We forecast AWS revenues to grow 25% annually from 2021 to
2026, rising from ~$60BN in '21 to ~$186BN in '26. Per our survey, ~80% of respondents
expect Public Cloud spending to accelerate or remain the same in ’21, and respondents
anticipate 39% spending growth vs. 38% in last year’s survey. We note that the survey
includes only existing customer spend (excludes net new) and is limited to US customers.
AWS has continued to report robust ~30%+ revenue growth, including +32% y/y in 1Q21
and accelerating vs +28% y/y in 4Q20.
This year’s survey also suggests i) 55% of respondents who expect to add a Public Cloud
vendor suggested they would add AWS and 35% who expect to replace a Public Cloud
vendor would replace it with AWS, #1 in both categories; ii) AWS has made awareness
gains vs. Azure, nearly tying overall in this year’s survey and ranking #1 among SMB firms.
Additionally, our forecast calls for AWS Operating Income (GAAP) to rise from $18.7BN to
$68.4BN, a 29.6% CAGR ‘21-’26. Overall, we see Operating Income (GAAP) margins rising
from 31.2% in ’21 to 36.8% in ‘26.
Alphabet (Blackledge): Google Cloud Platform once again had a solid showing in our annual
survey, although a gap remains between GCP and market leaders AWS and Azure. In terms
of overall awareness, GCP increased to 59% vs 51% in ’20, while still in fourth place in this
year’s survey. In addition, existing GCP customers use the service for 42% of their cloud
usage (vs. 34% a year ago), compared to 54% for Azure users and 48% for AWS users,
underscoring the prevalence of a multi-cloud environment. 14% of current GCP users expect
to replace their provider in the next two years (vs. 17% among all respondents), while a
much higher 54% of GCP users will add another cloud provider, compared to 43% among all
survey respondents. Finally, when we asked respondents which provider they would add
or replace, 35% of respondents stated they plan to add GCP, while 26% said they expect to
replace an existing provider with GCP.
As a reminder, GOOG has increased disclosure of its Cloud segment in recent quarters,
coinciding with a period of robust topline growth and secular expansion in the business,
including positive trajectory with enterprise customers (who tend to sign long-term deals).
GOOG’s cloud business reported $13.1BN of revenue in 2020, up 46.4% y/y from $8.9BN
revenue in ’19. Cloud also had ~$30BN in contract backlogs as of the end of FY20. In 1Q21,
Cloud generated $4.05BN, +45.7% y/y, and we expect the segment to generate $18.4BN
in ’21, growing to $44.9BN by ’26, a 20% 5-year CAGR. Mgmt. has called out GCP as the
primary driver, growing faster than Cloud overall, and with strong demand from SMBs and
Enterprise. Broadly speaking, we think the accelerated migration to Cloud due to COVID-19
is likely to benefit GOOG over time.
Microsoft (Wood): Azure continues to rank very well throughout the survey, capturing the
#1 spot in public cloud usage, avg. wallet share and market awareness among respondents
for the fourth consecutive year. 38% of respondents currently use Azure, ahead of AWS at
33%; on avg, respondents claim that Azure represents 60% of total public cloud use vs. AWS
at 50%; and 74% are familiar with Azure services, slightly ahead of AWS at 72%. Azure's
U.S. strength continues to reside in the mid-market and enterprise segments, while it is #2
to AWS in SMB. We note that growth in U.S. cloud spend is expected to be 36% in SMB, 46%
in mid-market and 34% in enterprise. Azure also ranked #1 in our new European survey,
with 31% currently using it (vs. IBM at #2 with 28%), on avg Azure representing 59% of
total cloud spend (vs. AWS/IBM tied at #2 with 47%), and 74% familiar (vs. AWS at #2 with
69%).
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Azure also remains the leader in PaaS as 56% of respondents are currently using Azure
PaaS, comfortably ahead of Salesforce App Cloud at 45%. And 34% are considering using
Azure Paas in the next two years, which implies 90%+ of respondents either currently using
or considering using. In emerging tech, Azure Stack ranked #1 in market awareness for
Edge Computing and for OPCaaS. Lastly, we note that only 12% of current Azure users
indicated they would replace it with another vendor in the next 2 years, below the 17% avg
across all cloud vendors, demonstrating strong satisfaction with the Azure portfolio.
Considering MSFT retains its strong #1 position among respondents, and considering our
survey implies that growth in overall cloud spend is expected to slightly accelerate to 39%
this year vs. 38% last year, we carry a greater upside bias to our forecasts. We currently
model Azure revs to grow 40% in CY21 to $34.9b vs. 50% growth in CY20, but our survey
takeaways give us a bullish upside bias for MSFT to be able to sustain ~50% growth.
Implications for Enterprise Software (Wood):
IaaS/PaaS: SAP Cloud (ranked #5) maintained its edge over Oracle Cloud (ranked #6) in
terms of usage among respondents, behind Azure (#1), AWS (#2), IBM Cloud (#3) and GCP
(#4). We however note that the % saying they use SAP increased from 10% last year to
13% this year, while ORCL was flat at 7%, demonstrating stronger share gains for SAP.
In fact, all top 5 IaaS vendors saw a Y/Y increase in usage rates, while the 6-10 ranked
vendors experienced little change in usage. In PaaS, top four rankings were unchanged, with
MSFT still in the lead (56% using it vs. 53% last year), CRM a solid #2 (45% using it vs. 40%
last year), IBM/Red Hat Cloud at #3 (41% using vs 39% last year), and Amazon PaaS at #4
(39% using vs 34% last year). ORCL moved up from #6 ranking last year to #5 this year,
overtaking GCP, with 33% using it (up from 25% last year). We are encouraged by the fact
that three of our Outperform-rated companies (MSFT, CRM, ORCL) rank within the top five
PaaS vendors used given the size ($133b in ’25, per Gartner) and growth (23% 5-yr CAGR)
of the PaaS market. Database is the biggest driver of PaaS, followed by app middleware. In
a separate question, results indicate that, of all enterprise workloads, Database is second
highest in priority in shifting to cloud over the next 2 years, with 44% of respondents
highlighting so (up from 38% last year). As such, we see this trend being a strong driver for
PaaS growth, with MSFT in pole position.
SaaS: e-Commerce was by far the highest priority SaaS workload to migrate to the cloud,
with 50% of respondents (up from 47% last year) citing plans to move e-Commerce apps
from on-prem to cloud over the next two years. We view this as bullish for Cloud eCommerce platforms from the likes of CRM, ADBE and SAP. Analytics was ranked as the
second most popular workload to migrate (tied with database at ~44% of respondents),
which we view as positive secular tailwinds for cloud pure-plays such as SNOW in Data
Warehousing and DOMO in BI. Front office apps (Sales, Marketing, Service) was ranked #4,
with 40% of respondents planning on migrating front-office apps to cloud over the next
two years. Within front office, we see call center apps as being the biggest opportunity,
benefiting cloud pure-plays such as CRM (Service Cloud), NOW (Customer Workflows), ZEN
and TWLO (Flex). Front office apps substantially jumped from #13 ranking last year to #4
this year as we suspect companies are moving from cost-cutting mode back to revenuegenerating initiatives. MSFT apps ranked at #6, up from #11 last year. Some of the lower
priority workload migrations include e-mail & communications (ranked #12) and backoffice apps (ranked #11, down from #8 last year). This suggests larger ERP cloud migration
projects remain relatively lower in priority, creating headwinds to cloud pure-plays like
WDAY.
Implications for IT Services (Bergin): Accelerated Cloud Migration & Increased Third Party
Reliance Yield Ample Opportunities for IT Services Providers
The reacceleration in business activity that’s gaining momentum across the IT Services
landscape can be tied to the robust demand for cloud/SaaS capabilities across organizations
of all sizes. The survey shows increased spend and increased need for 3rd party support.
Participants expect that COVID-19 will spur an acceleration of cloud adoption plans (75%
in 2021 vs. 58% in 2020). And, 21% of respondents pointed to a 3rd party supporting/
managing their cloud infrastructure, marking a notable increase relative to 11% in the 2020
survey. Workload migration is spurring higher levels of digital transformation initiatives,
driving incremental opportunities across our Services coverage. Indeed, survey participants
6
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expect spending with 3rd party infrastructure providers to grow 5% in 2021, marking a
5-year high relative to prior year expectations. Respondents noted an increase in multicloud engagements which drives complexity. As organizations become increasingly techcentric, we expect them to leverage partners to support their IT strategy while they focus
on internal core competencies. The most commonly cited IT service vendors used among
US survey participants were IBM (66%) and Accenture (38%). Over the next 12 months, US
participants anticipate the highest level of spend increase with Atos (+9%), TCS (+8%) and
DXC (+8%). Survey trends impact ACN, INFY, CTSH, DXC, EPAM, GLOB, DAVA, & GDYN
Implications For Third-Party Data Center Operators: Growth in Total Workloads,
Accelerating Adoption of Multi-Cloud, and COVID-19 Impact to Drive Continued Demand/
Revenue Growth (Synesael)
Although workloads hosted in a colocation environment are expected to remain stable in
the U.S. at 12% and go down slightly in Europe from 13% to 12% over the next five years,
the absolute number of workloads is continuing to increase in both regions, which will drive
revenue growth for third-party colocation providers. In addition, enterprises are embracing
multi-cloud architectures where 63% of U.S. respondents and 57% of European respondents
who use the cloud now use two or more providers. In the U.S. and Europe, just 30% of
workloads remain on-premise with respondents expecting the number to move to 25%
and 24%, respectively, over the next five years. Among respondents who noted they have
workloads being supported by on-premise infrastructure, 48% of respondents in the U.S.
and 67% in Europe noted they are utilizing less than 50% of the power capacity of said
infrastructure. Regarding COVID-19, +80% of respondents who increased/decreased their
colocation spend in response to the pandemic now expect to increase their colocation spend
over the next year, indicating COVID-19 will prove a net-positive driver of demand as the
outlook for third-party data center operators such as CoreSite (COR, Outperform, Synesael),
CyrusOne (CONE, Outperform, Synesael), Digital Realty (DLR, Market Perform, Synesael),
Equinix (EQIX, Outperform, Synesael), QTS (QTS, Outperform, Synesael), and Switch (SWCH,
Market Perform, Synesael), remains positive based on survey results.
Implications For Edge Computing: Awareness Is Increasing As Edge Computing Is Viewed
As Increasingly Important for Improving Security, Reducing Latency, and Enabling New Use
Cases (Synesael)
Awareness of edge computing in the U.S. has grown Y/Y to 72% from 64%, with awareness
in Europe trailing the U.S. at 62%, although we find this unsurprising given the U.S. has
historically led other regions in technology adoption. The most important feature expected
to be enabled by edge computing in both the U.S. and Europe is improved security, as
limiting the transfer of data between the edge and core data centers inherently limits
potential risks, while respondents also highlighted reduced latency for existing apps and
the enablement of new use cases as important. Specific to new use cases, respondents
highlighted the Internet of Things (IoT) as the most common new use case expected to be
enabled by edge computing, among others. Perhaps equally important to the specific use
cases expected to be most popular is the number of new use cases that edge computing
will enable. As we highlighted in our Ahead of the Curve Series report Livin' On The Edge:
Cowen's Edge Cloud Computing Series, new use cases will create a new set of demand
for not just cloud providers, but also other cloud-oriented players such as CDNs, who
will provide the platforms that host the applications/workloads' data, with the edge
infrastructure owned/operated by 3rd party providers. Lastly, we would note that the
percentage of survey respondents who do not think edge computing will be important is
just 2% in both the U.S. and Europe, speaking positively to the edge opportunity.
Implications for Semiconductor Sector:
Implications for Storage Hardware and Memory ICs (Ackerman): The continued migration
to public cloud vendors is most beneficial for component NAND flash providers and high
capacity hard disk drive providers rather than branded storage vendors. Specifically, MU,
WDC and STX are positioned well to support public cloud buildouts, driven by their ability
to directly sell to hyperscale service providers. Hyperscale demand for servers should reach
parity with on-prem and private cloud deployments by ~2025, and we forecast server
DRAM demand will grow at ~30% through 2023, above overall DRAM demand of 20%/year,
and we expect enterprise-grade NAND demand to advance 35% per year through 2023.
COWEN.COM
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We think 50% of WDC and STX’s nearline HDD offerings (~1/3 of sales) are sold to public
cloud providers. Storage file systems are expected to witness the largest decline over the
next 2 years across on-premise infrastructure. This is most problematic for branded storage
vendors, including Netapp (NTAP) and Pure Storage (PSTG). Nevertheless, we do see longterm opportunities for PSTG and NTAP as their all flash array (AFA) software and hardware
best incorporate hyperscale object storage software APIs with the robust support of multicloud environments. Moreover, PSTG and NTAP’s enhanced focus on subscription-based
storage offerings should continue to resonate well, evidenced by this year’s SMB survey
respondents willing to adopt private-cloud and SaaS consumption models for storage (file)
management. Lastly, the migration of workloads to public cloud providers should drive
demand for high-speed optical interconnects. We see Marvell (MRVL), Semtech (SMTC) and
MACOM (MTSI) best positioned within our coverage, and MaxLinear (MXL; Not Covered),
Broadcom (AVGO; Matt Ramsay) and Innovium (private) are also favorably exposed to
adoption of higher optical speeds within data centers.
Implications for Processors and Analog Semis (Ramsay):
We view the datacenter market (and cloud) as one of the four key growth verticals within
our AI-infused semiconductor investing framework. Near-term we see continued robust
investment in datacenter CapEx, with the COVID-19 pandemic driving the need to support
an increasingly flexible workforce and increased streaming trends. While there were initial
questions as to the sustainability of these trends after the initial shock to the system from
the pandemic, as the survey indicates, much of the accelerated workload migration is
expected to be permanent. Further, as supported by the survey work in this report, we
believe the majority of AI-based computing will be done in the cloud and therefore this
market is ripe for sustainable growth driven by AI-infused computation to support HPC,
advertising, medical, automotive applications as well as the backbone of the IoT. Lastly, we
would note increased awareness in edge computing driven by both a variety of potential
use cases and data security needs.
Within our semiconductor coverage universe we believe NVIDIA (NVDA), AMD (AMD), Intel
(INTC), Monolithic Power Systems (MPWR), Infineon (IFX), and Lattice (LSCC) are poised to
benefit from increased public cloud spending.
Implications for Cybersecurity & Information Security (Eyal): Demand for cybersecurity
and information security in cloud environments is increasing. Successful companies in
this space should be able to provide solutions on-premise, in the cloud, and in hybrid
environments. (Even though cloud and SaaS are expected to grow at the expense of onpremise infrastructure, on-premise is not fading away.) Successful firms must also be
platform agnostic to address growing multi-cloud adoption. In addition, we believe security
firms can strengthen market presence by supporting partners and other 3rd parties with
a robust ecosystem facilitating solution implementation and management. Finally, we
believe security providers must be agile enough to quickly adapt to emerging networking
paradigms (e.g., edge) or emerging service architecture (e.g., on-premise cloud as a service).
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Survey Description
Our annual Cloud Survey provides an updated view into a number of topics including
cloud spending trends, workload migration dynamics, and vendor positioning based on a
survey of IT purchase decision makers. This year, in addition to our US survey, we
expanded the survey to several European countries, including UK, Germany, France and
Italy. We also address COVID-19 and the potential permanence of its impact on cloud
migration. US and European survey respondents are limited to users of outsourced IT
infrastructure services. The sample is weighted roughly evenly across customer
segments, which we realize does not fully align with end-market spend. We worked
with Altman Solon, a TMT-focused strategy consulting firm, to conduct the survey. We
relied on a survey sample set of 654 respondents (US survey); this year we also added a
Europe survey, covering UK, France, Germany, & Italy, with a total sample of 843
respondents. Both samples were split among Small, Medium, and Enterprise customers.
This is our ninth report on the Public Cloud market, following our Ahead of the Curve®
Series reports titled Public Cloud VIII: COVID-19 Accelerating Migration (5/28/20),
Public Cloud VII: Growth Remains Strong (5/28/2019), Growth Appears Robust in 2018
(5/23/2018), AWS and Azure Still Leading the Pack (5/25/2017), The Infrastructure
Workload Evolution (5/24/2016), Public Cloud Deep Dive 3.0 (7/7/2015), AWS Public
Cloud Survey; A Deep Dive into AWS And The Competitive Landscape (6/19/2014), and
Pricing Analysis of Leading Public Cloud Providers (11/14/2013). Our prior work has
examined competitive dynamics, the use of AWS and other Public Cloud providers,
specific AWS product consumption, spend and use cases, overall IT and cloud spending,
as well as how customers are using Public Cloud by workload. Our first report also
offered pricing analysis of leading Public Cloud providers including AWS, GCP, Microsoft
Azure, Rackspace, and VMware across separate use cases.
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Figure 1 US Survey Description

Source: Cowen / Altman Solon Cloud Survey, April 2021. Size defined by # of employees: Enterprise >5,000 and SMB <500.
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Figure 2 Europe Survey Description

Source: Cowen / Altman Solon Cloud Survey, April/May 2021. Size defined by # of employees: Enterprise >5,000 and SMB <500.
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Executive Summary
Public Cloud Spend from Existing Customers to Accelerate Again in ‘21
On average, survey respondents expect their spend with Public Cloud providers to grow
~39% y/y in 2021, representing a further acceleration from the +38% and +36% y/y
growth we saw in the 2020 and 2019 surveys, respectively. Overall, we are encouraged
by the further step-up in expected growth and believe the Survey results are a good
directional indicator of the pace of spending within existing cloud customers and speak
to the continued topline strength of AWS, Azure and GCP.
Cloud & SaaS Migrations Continue Apace As Respondents Have Underestimated the
Shift from On-Premise
On-Premise infrastructure usage continues to decline vs. last year’s survey, with Public
and Private Cloud as the biggest beneficiaries over the next 5 years, followed by SaaS.
Respondents have underestimated the shift from On Premise based on our prior
surveys. For instance, in 2018 respondents expected 36% of workloads would be On
Premise in 5 years or by 2023, while in our survey this year, only 30% of workloads
remain On Premise.
Web Hosting is the top workload leading the migration to Public Cloud, while Testing &
Development leads the migration to Private Cloud. SaaS also continues to expand, led
by eCommerce workloads, and 48% of respondents are considering switching a nonSaaS workload to SaaS. Meanwhile, 44% of respondents expect Public Cloud spend
growth to accelerate vs. 2020. We also identify risks, as SaaS is cannibalizing some IaaS
workloads, with database, back office apps, & testing / development viewed as highest
risk. Respondents also expect 20% of workloads to never migrate to Cloud.
COVID-19 Has Increased SaaS and Cloud Usage More Than Expected, with Much of the
Impact Likely to Be Permanent
Our 2021 survey found that the ongoing pandemic has led to a direct increase in all
types of cloud usage, with 60% of respondents stating COVID has affected IT spend.
Meanwhile, ~45% of respondents have increased SaaS, Private, and Public Cloud usage,
and ~75% of respondents are accelerating migration to Cloud/SaaS due to COVID (vs
~58% who expected acceleration a year ago). Respondents cited resiliency and
availability as top drivers for increasing SaaS usage, while flexibility is a driver for
Private & Public Cloud. Moreover, >70% of respondents believe they will increase usage
of LT resiliency solutions post-COVID (including collaboration & business continuity
tools), and our respondents who increased SaaS, Private, and Public Cloud spend expect
~40% of the higher spend will be permanent.
While AWS & MSFT Lead, Multi-Cloud is Growing, With Opportunities for Channel
Partners
Azure continues to rank first in overall familiarity among Cloud providers, with AWS
slightly behind (although AWS ranks first among SMBs), and we believe AWS has largely
closed the gap. Our survey data increasingly reflects a multi-cloud environment, as 63%
of respondents use multiple providers (up from 53% a year ago). Meanwhile, 43% of
respondents expect to add another Cloud provider while 17% will replace their existing
provider NT. We also see opportunity for third party partners, given that the top 4
cloud providers contact less than 40% of sales prospects. Per our survey, around 19% of
firms have not been contacted at all. At the same time, major providers continue to
disintermediate these same third parties, given that cloud providers increased direct
support by around 5% vs. last year. Of note, security, optimizing performance, and
migrating workloads remain the top areas where firms seek help from third parties.
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Europe Underscores US Trends, With Similar Allocation; Azure & AWS Lead Familiarity
Our inaugural survey of European IT spending reflects a broad shift toward Cloud that is
in many ways similar to US trends, including in infrastructure allocation, which is close
to US percentages across all major types of infrastructures. Azure also leads in
familiarity, followed by AWS & IBM. In addition, Public Cloud sees 2% lower workload
usage in Europe, while Private Cloud is 2% higher, and On-premise usage is identical,
although expected to decline slightly faster vs US over the next 5 years.
European Respondents Expect Still Robust, But Lower Public Cloud Spend Growth,
While Multi-Cloud Lags US
Meanwhile, European respondents expect 32% overall growth in Public Cloud spend in
‘21, compared to 39% growth among US respondents, although SMBs in Europe are
expected to growth faster vs US. The biggest spend growth disparity is in Mid-Market,
where European respondents expect 29% growth, vs 46% in the US. In addition, while a
majority of European respondents use multiple cloud providers (57% of respondents),
Europe lags the US (63% of respondents).
Europe is Migrating Workloads Away from Public Cloud More Slowly Than US; Data
Sovereignty is Top Barrier to Adopting Public Cloud
39% of European respondents have migrated workloads away from the public cloud
over the last 2 years, compared to nearly half in the US. Meanwhile, security concerns
are the top reason for migration in Europe and the US, although at higher levels (55% of
respondents in Europe compared to 43% in US. In addition, respondents in Europe are
more concerned about data sovereignty issues, citing it as the top barrier to using public
cloud, whereas the cost of adopting cloud is less of a concern in Europe.
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Figure 3 2021 US Survey Sample Set

Source: Cowen / Altman Solon Cloud Survey, April 2021.

Respondents Span Various Industries
Figure 4 Distribution of US Survey Respondents by Industry Vertical – 2019-2021

Source: Cowen / Altman Solon Cloud Survey, April 2021.
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Respondents Come from Various Departments & Responsible for Making IT Decisions
Figure 5 For which of the following do you have full or meaningful
shared purchasing responsibility?

Figure 6 Distribution of US Survey Respondents by Department

120%

Information Technology
100%

100.0%

Procurement /…
Accounting / Finance
Sales / Business…

80%

69.3%
63.1%
60%

53.2%

49.2%

40%

20%

Hardware, OS, Network,
Colocation, Managed
Hosting, Cloud

Enterprise Content
Management (ECM)
Software

Customer Relationship HR & Payroll Software
Management (CRM)
Software

Financial / Accounting
Software

Source: Cowen / Altman Solon Cloud Survey, April 2021. * Respondents were asked
to include categories even if they do not currently purchase them, as long as they
are in a role that would decide about potential purchases.

6.4%

5.4%
5.3%

Infrastructure (Non-IT)

4.9%

Design / Engineering

4.6%

Design / Engineering

4.6%

Manufacturing

4.4%

Procurement /…

3.8%

Marketing / Advertising
0%

48.8%

Warehouse /…

2.8%
2.7%

Legal Professional

1.9%

Architect

1.5%

Source: Cowen / Altman Solon Cloud Survey, April 2021.

SaaS and Public Cloud Adoption Reaches ~80% of 2021 Survey Respondents
Figure 7 % of US Survey Respondents who reported a particular Infrastructure type used in their organization- 2019-2021

Source: Cowen / Altman Solon Cloud Survey, April 2021.
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2021 US Survey Over Indexes to Microsoft Azure Users
Our 2021 US survey once again over-indexes to Microsoft Azure users, with 38% of
respondents stating they use Azure (representing 60% of their firms’ total Public Cloud
usage), compared to 33% who use AWS, 27% who use IBM, and 23% who use GCP. We
also found that >60% of survey respondents using Public Cloud utilize two or more cloud
providers, including 33% who use 2 providers and 30% who use 3 or more providers.
Figure 8 Which cloud provider(s) do you use, and what % of your total public cloud usage do they represent?

Source: Cowen / Altman Solon Cloud Survey, April 2021. N=363.

Figure 9 How many cloud providers do you use?

Source: Cowen / Altman Solon Cloud Survey, April 2021. N=363.
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PaaS + IaaS Expected to Grow at a 26% CAGR ’20-‘25
Figure 10 Worldwide Public Cloud Service Revenue Forecast ($, MM)

2020
Cloud Application Infrastructure Service (PaaS)
Cloud System Infrastructure Service (Iaas)
Total PaaS + IaaS
Other (BPaaS, SaaS, DaaS, Mgmt/Security)
Total Market
Y/Y % Growth
Cloud Application Infrastructure Service (PaaS)
Cloud System Infrastructure Service (Iaas)
Total PaaS + IaaS
Other (BPaaS, SaaS, Mgmt/Security)
Total Market

2021E

2022E

2023E

$46,335
$57,824
$69,214
$85,519
$59,225
$79,013 $102,334 $132,457
$105,560 $136,837 $171,547 $217,976
$164,472 $185,402 $211,503 $243,373
$270,033 $322,239 $383,050 $461,349

23.6%
33.3%
28.9%
2.7%
11.5%

24.8%
33.4%
29.6%
12.7%
19.3%

19.7%
29.5%
25.4%
14.1%
18.9%

23.6%
29.4%
27.1%
15.1%
20.4%

2024E

2025E

CAGR
'20-'25

$106,595
$168,836
$275,431
$281,228
$556,659

$127,816
$211,762
$339,578
$321,833
$661,411

22.5%
29.0%
26.3%
14.4%
19.6%

24.6%
27.5%
26.4%
15.6%
20.7%

19.9%
25.4%
23.3%
14.4%
18.8%

Source: Gartner, Inc. Forecast: Public Cloud Services, Worldwide, 2019-2025, 1Q21 Update. By Colleen Graham,
Chad Eschinger, Neha Gupta, Michael Warrilow, Brandon Medford, & Vanitha Dsilva. May 14, 2021. Chart created by
Cowen and Company based on Gartner research.

Data Center Terminology
Figure 11 Data Center Terminology: The 2021 Annual Cloud Survey uses the following definitions

Source: Cowen / Altman Solon Cloud Survey, April 2021.
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Spending Trends Reflect Expectation of Higher Growth
Public Cloud Spend from Existing Customers to Accelerate in ‘21
On average, survey respondents expect their spend with Public Cloud providers to grow
~39% y/y in 2021, further accelerating compared to the 38%, 36%, & 31% y/y growth
we saw in the 2020, 2019, & 2018 surveys, respectively. Overall, we remain encouraged
by the step-up in expected growth and believe the survey results are a good directional
indicator of the pace of spending within existing cloud customers and speaks to the
continued topline strength of AWS and Azure.
Figure 12 Expected Y/Y Growth in Spend with Public Cloud Providers ’19-‘21 (All Respondents)

2019 Survey
'18-'19 Spend Increase

2020 Survey
'19-'20 Spend Increase

2021 Survey
'20-'21 Spend Increase

50%

46%
41%

40%

36%

38%
33%

38%
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34%

39%

35%

36%

34%

30%

20%

10%

0%
2019

2020

Overall

SMB

Mid-Market

2021

Enterprise

Source: Cowen and Company / Altman Solon Survey, April 2019, 2020, and 2021

~80% of Respondents Expect Faster or Similar Growth in Spend in 2021
In addition to comparing respondents’ growth expectations in 2021 to prior year
surveys, we also asked this year’s respondents how their expected ’21 growth
compared to their actual growth in 2020. Overall, ~44% of cloud customers expect
spend with public cloud providers to accelerate in 2021 (vs. ~37% of cloud customers in
last year’s survey). Furthermore, an additional 36% of cloud customers expect growth to
remain the same vs 36% of respondents in 2020.
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Figure 13 How does your expected growth in spend with public cloud providers for 2021 compare to
your growth in spend in 2020?
50%

44%
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37%

36% 36%

35%
30%
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15%

11%

8%

10%
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2020
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2021

Source: Cowen / Altman Solon Cloud Survey, April 2021.

Mid-Market & Enterprise Firms Have Highest Spending Growth Expectations
In terms of spend expectations by firm size, Mid-Market & Enterprise firms are more
bullish on average, as ~54% & 41% of these respondent groups respectively expect
growth to accelerate in 2021, followed by SMB firms at ~38%.
Figure 14 How does your expected growth in spend with public cloud providers for 2021 compare to
your growth in spend in 2020?
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50%
40%

38%
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38%
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32%
30%
20%

14%

9% 8%
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Mid-Market

Source: Cowen / Altman Solon Cloud Survey, April 2021.
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COVID-19 Impact Is Ongoing, Including Acceleration in Cloud Transition
Given the ongoing COVID-19 pandemic, this year we again included a series of survey
questions to address implications for Cloud spending, including an acceleration of
transition to Cloud (with higher usage in all types of cloud infrastructure) as well as
potential long-term, post-COVID impact as respondents believe much of the pull
forward will be permanent (discussed below).
For 60% of Respondents, COVID-19 Has Altered IT Spend
We asked survey respondents whether the COVID-19 outbreak has affected their firm’s
IT spend; 60% of respondents cited an impact, while 56% of SMB’s, 68% of Mid-Market
firms, and 56% of Enterprise firms stated that COVID-19 has affected their IT spend.
Overall, only 40% of respondents believe their organization’s IT spend has not been
affected.
Figure 15 Has the COVID-19 outbreak affected your organization’s IT spend?

Source: Cowen / Altman Solon Cloud Survey, April 2021.

Public and Private Cloud are More Likely Than Other Infrastructure Types to See
Increased Usage from COVID-19
While several major infrastructure types are seeing higher usage as a result of the
COVID-19 outbreak, the trend is most notable with Private Cloud, Public Cloud, and
SaaS; with Private Cloud & Hosting, 46% of respondents expect usage to increase vs.
only 5% that expect Private Cloud & Hosting usage to decrease. Both Public Cloud &
SaaS are also seeing similar trends. By contrast, On Premise and Colocation are less
likely to have seen an increase in usage when compared to other infrastructure types.
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Figure 16 Has your usage of different infrastructure types increased, stayed the same, or decreased
as a result of the COVID-19 Outbreak?

Source: Cowen / Altman Solon Cloud Survey, April 2021.

39% of Survey Respondents Stated Private Cloud & Hosting Usage Has Increased as a
Direct Response to COVID-19
When we asked respondents whether increased usage of a specific infrastructure type
was a direct response of COVID-19, respondents were most likely to cite Private Cloud
and Hosting (39%), followed by Public Cloud (34%) and SaaS (31%). Furthermore, 40%
of Mid-Market respondents believe their Private Cloud & Hosting usage will increase as
a direct response to COVID-19, vs. 40% of Enterprise and 35% of SMB respondents.
Figure 17 % of respondents that indicated that increased usage of the following infrastructure types
is a direct response to the COVID-19 situation

Source: Cowen / Altman Solon Cloud Survey, April 2021.
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Security, eCommerce, & Financial Business Applications Led all Workloads in COVIDRelated Spend Increase
According to survey respondents, Security & Monitoring Software (59% of respondents),
e-Commerce (59%), and Financial Business Applications (51%) were the top 4 workloads
that increased in spend in response to COVID-19. Meanwhile, Testing & Development
(15%), Sales & Marketing (14%), and Email & Communications (12%) were most likely to
decrease in spend.
Figure 18 Top 4 workloads which increased in spend in response to
COVID-19 outbreak

Figure 19 Top 4 workloads which decreased in spend in response to
COVID-19 outbreak

Source: Cowen / Altman Solon Cloud Survey, April 2021.

Source: Cowen / Altman Solon Cloud Survey, April 2021.

In Response to COVID-19, Flexibility and Resilience are Top Reasons to Shift Toward
Public Cloud and Private Cloud
We also asked respondents to cite the primary reasons for increasing use of public cloud
or private cloud as a result of COVID-19. For private cloud, 62% of respondents cited
increased flexibility, 53% cited resilience & availability, and 48% cited remote
workers/work from home as catalysts for increasing usage during COVID. For public
cloud, 59% of respondents cited flexibility, 49% cited resilience & availability, and 35%
listed remote workers/work from home as reasons for the shift.
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Figure 20 To what degree do you agree with the following factors as reasons for increasing use of public cloud or
private cloud?

Source: Cowen / Altman Solon Cloud Survey, April 2021. N (private cloud)=255, N (public cloud)=251.

…While Resilience & Remote Work Are More Important for Enterprise SaaS Growth
When we asked about SaaS, the top reason for increasing use during COVID (overall)
was that it’s better for resilience and availability (54%); 58% of SMB respondents chose
this response. The second most popular choice was that SaaS is better for remote work
(51% of overall respondents).
Figure 21 What are the reasons behind increasing your use of SaaS in response to COVID-19? (By Size of Business)

Source: Cowen / Altman Solon Cloud Survey, April 2021. N=232.
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~75% of 2021 Respondents Are Accelerating Their Cloud/SaaS Migration Due to
Pandemic, An Increase vs. 2020
Underscoring the potential for LT impact due to the pandemic, 75% of respondents
overall stated that COVID-19 has accelerated or is accelerating their firm’s plans to
migrate to the Cloud/SaaS. Furthermore, 71% indicated that they are migrating or
planning to migrate workloads that were not previously slated for Cloud/SaaS. As
shown below, both of these responses were well above levels from the prior year’s
survey.
Figure 22 “COVID-19 has accelerated or is accelerating my organization’s
plans to migrate to the cloud/SaaS”

Figure 23 “Due to COVID-19, my organization has migrated, is migrating,
or is planning to migrate workloads to the cloud/SaaS that we
weren’t previously planning to migrate.”

Source: Cowen / Altman Solon Cloud Survey, April 2021. Respondents who
‘somewhat agree’ or ‘strongly agree.’

Source: Cowen / Altman Solon Cloud Survey, April 2021. Respondents who
‘somewhat agree’ or ‘strongly agree.’

More Than Half of COVID-19 Related Cloud/SaaS Increase is From Existing Workloads
Drilling down into the source of increased Cloud/SaaS usage, 55% of respondents cited
increasing use of existing SaaS/Cloud workloads, 34% cited moving new, mission critical
workloads, and 10% stated they are moving new, non-mission critical workloads.
Figure 24 How would you characterize your increase in Cloud/SaaS usage due to COVID-19?

Source: Cowen / Altman Solon Cloud Survey, April 2021. N=479
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After COVID-19, >70% Also Expect Higher Long Term Usage of Resiliency Tools
We asked survey respondents about potential shifts in their long term strategy in
response to COVID-19. 74% of respondents expect an increase in collaboration tools (vs
59% in our April ’20 survey), 73% expect to shift away from On-Premise/Colocation (vs
58% in April ’20), 72% expect an increase in DRBC tools, 71% cited a shift to SaaS, and
47% anticipate no change in LT strategy.
Figure 25 Respondents who ‘somewhat agree’ or ‘strongly agree’ with the following trends for their
long-term strategy in response to COVID-19 and risk of future catastrophic events

Source: Cowen / Altman Solon Cloud Survey, April 2021. N=654

COVID-Related Increases in Infrastructure More Likely to be Permanent
Among respondents who believe that COVID-19 has increased infrastructure spend, a
higher % of respondents believe the change is permanent compared to those who have
decreased spend during the period. For example, 42% of respondents that increased
spend on Public Cloud due to COVID expect the change to be permanent, vs. 33% who
decreased Public Cloud spend. 41% of those who increased SaaS spend believe it is
permanent, vs. only 29% who decreased spend. Finally, 40% who increased Private
Cloud spend think it is permanent, compared to 28% who decreased spend.
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Figure 26 How much of the COVID-19 impact on infrastructure spend will be permanent?

Source: Cowen / Altman Solon Cloud Survey, April 2021. N=226 (increase in infrastructure spend); N=110 (decrease in infrastructure spend).

We also examined the survey responses according to industry to determine where
spending increases may be most likely to become permanent. Among those who
increased spend in Public Cloud, Telecom (43% of respondents) was most likely to
believe increases are permanent. Meanwhile, permanent increases in SaaS are most
expected by Finance respondents (39%), and increases in Private Cloud were most
expected to be permanent by Education (48%). Unsurprisingly, the respondents who
decreased spend were less likely to believe the change is permanent, and this trend was
consistent cross industries, as shown below.
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Figure 27 How much of the COVID-19 impact on infrastructure spend will be permanent (by respondent industry)?

Source: Cowen / Altman Solon Cloud Survey, April 2021. 1) Does not include Other; 2) Does not include industries with N>5.

Cloud Data Warehousing Usage Led by Mid-Market and Enterprise
According to our survey, nearly 2/3 of respondents are already using Cloud data
warehousing, including 64% of overall respondents, 76% of Mid-Market respondents,
62% of Enterprise, and 53% of SMB’s. Of those who are not using cloud data
warehousing, ~45% stated they are considering using it in the future, led by Mid-Market
and Enterprise.
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Figure 28 Is your company using cloud data warehousing?

Figure 29 Is your company considering using data warehousing in the
future?

Source: Cowen / Altman Solon Cloud Survey, April 2021. N=654..

Source: Cowen / Altman Solon Cloud Survey, April 2021. N=238. 1) Respondents
who do not currently use cloud data warehousing..

Expect Spend with Third-Party Infrastructure Providers to Grow Overall
In addition to asking about Public Cloud spend growth, we asked respondents how they
expected their IT Spend with Third-Party Infrastructure providers to grow in 2021.
Overall, 79% of respondents expect to increase third-party spend in 2021, albeit at a
more modest pace compared to spend with Public Cloud providers, and roughly in line
with expectations a year ago. On average, respondents expect mid-single digit growth
this year, again relatively similar to a year ago.
Figure 30 Expected Annual Change in IT Spend with Third-Party Infrastructure Providers ’20-’21

36%
31%

18%
12%

3%

Increase
dramatically
(Over 10%)

Increase
Increase slightly
moderately (+5(0 to 5%)
10%)

No change

Decrease
slightly (0 to 5%)

1%

0%

Decrease
moderately (-5
to -10%)

Decrease
dramatically
(Under -10%)

Source: Cowen / Altman Solon Cloud Survey, April 2021.
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Multi-Cloud Environment
Azure Again Edges Out AWS on Buyer Awareness, Partly Due to Survey Skew
We asked respondents which Third-Party Cloud Service Providers they were familiar
with. Azure took first place for the fourth consecutive year (74% for Azure, 72% for
AWS), once again reflecting a minor disparity, with both platforms increasing vs. our
2020 survey. Google Cloud Platform (59%) remains in fourth place, with awareness
rising vs. 51% a year ago. The data is skewed by respondent sample, where 206
respondents indicated they use Azure, 177 use AWS, and 123 use GCP.
Figure 31 Which Third-Party Cloud Service Providers are you familiar with? (%) – 2020 and 2021 Survey

Source: Cowen / Altman Solon Cloud Survey, April 2020 and April 2021.

30

COWEN.COM

`
COWEN
EQUITY RESEARCH

May 26, 2021

2021 Survey Pool Over Indexes to Microsoft Azure Users
Figure 32 Which cloud provider(s) do you use, and what % of your total
public cloud usage do they represent?

Figure 33 How many cloud providers do you use?

Source: Cowen / Altman Solon Cloud Survey, April 2021. N=363..

Source: Cowen / Altman Solon Cloud Survey, April 2021. N=363.

We also looked at awareness by firm size. Microsoft Azure led in awareness among
Enterprise and Mid-market firms, highlighting the mindshare that MSFT continues to
enjoy in the industry. Among SMBs, however, AWS is tied for first place in this year’s
survey with (71% awareness), the second consecutive year with AWS in first place.
Also, AWS has been closing the awareness gap among Mid-Market firms, now just 2%
below Azure, vs. a 12% disparity in our 2019 survey.
Figure 34 Which Third-Party Cloud Service Providers are you familiar with? (%)

Source: Cowen / Altman Solon Cloud Survey, April 2019, April 2020, & April 2021. N(2019) = 577, N(2020) = 644, N(2021) = 654; Top 5 providers shown.
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Public Cloud Vendor Assessment
Usage Highest with Azure, While AWS is Close in Awareness; Several Providers See
Strong Y/Y Gains
As noted earlier, overall awareness was slightly higher for Azure, with AWS in second
place by only 2% (74% vs 72%) The data is again skewed by respondent sample, where
206 respondents indicated they use Azure, 177 use AWS, and 123 use GCP. Of note,
GCP remained in fourth place this year in awareness for the 2nd consecutive year.
Figure 35 Which 3rd Party Cloud Service Providers are you familiar with?

Source: Cowen / Altman Solon Cloud Survey, April 2020 and April 2021.

~17% of Firms Expect to Replace Their Public Cloud Vendor, While 43% Will Add a New
Provider
17% of overall respondents expect to replace their current cloud vendor over the next
two years, while 43% expect to add another cloud vendor. While the % expecting to
replace their vendor was relatively stable among SMBs and Mid-Market firms, only 11%
of Enterprise firms plan a replacement. We saw an even larger disparity among firms
planning to add another vendor. For example, 53% of Mid-market firms plan to add
another vendor, vs. 40% of Enterprise and 36% of SMB firms surveyed.
Furthermore, per our survey, current AWS users are the least likely to replace their
cloud service in the next two years (11% of respondents), followed by Azure (12% of
respondents), and Google Cloud (14% of respondents). In terms of adding another cloud
provider, 54% of GCP users expect to add another provider, followed by AWS (52%) and
Azure (47%).
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Figure 36 Percent of respondents expecting to add or replace their cloud provider in the next two years?

Source: Cowen / Altman Solon Cloud Survey, April 2021. N = 654.

AWS is the Provider That is Most Likely to be Selected When Adding or Replacing an
Existing Provider
According to our survey respondents, AWS and GCP are the most likely cloud providers
to be selected in order to replace a respondent’s current provider, while AWS and IBM
are the most popular choices when adding a provider. Specifically, when asked which
Public Cloud provider they would add, 55% of respondents chose AWS, followed by IBM
(45%) Azure (40%) and GCP (35%). When asked which provider they plan on replacing
their current provider with, 35% chose AWS, followed by GCP (26%), IBM (25%), and
Azure (22%).
Figure 37 Which Public Cloud provider(s) are you planning on ADDING?
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Figure 38 Which Public Cloud provider(s) are you planning on
REPLACING your current provider(s) with?
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Source: Cowen / Altman Solon Cloud Survey, April 2021 (N=280).
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Cloud Migration Dynamics
Overview: 20% of Workloads Supported by Public Cloud Today
Overall, our survey suggests ~20% of workloads are supported by Public Cloud today,
vs. 19% in 2020, and expectations for workload penetration “5 years from now” are
slightly higher vs. 2020 with customers expecting 22% penetration vs 21% in the 2020
survey. Meanwhile, On Premise continues to account for the largest share of workloads
at 30% on average but down significantly from 36% in 2020 and expected to decline to
25% share of workloads in five years. Furthermore, SMBs were the largest buyers of onprem per our latest survey.
Figure 39 What % of your workloads are supported by each infrastructure type? (2021)

Source: Cowen / Altman Solon Cloud Survey, April 2021.

Figure 40 What % of your workloads are supported by each infrastructure type? (2020)

Source: Cowen / Altman Solon Cloud Survey, April 2020.
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On-Premise to Lose Share Over the Next Five Years as Private/Public Cloud Grow
Unsurprisingly, the survey results continue to suggest a share erosion among On
Premise usage over the next few years. When asked what percentage of their
workloads are supported by each infrastructure type now vs. five years from now, OnPremise declined from 30% in 2020 to 25% in five years. Meanwhile, Private Cloud
increased from 23% in 2020 to 25% in five years, reflecting the positive secular trend
for cloud services, in our view. Public Cloud and SaaS also increased over the same time
period. Colocation remained flat at 12% in 2020, although declining 1% in 5 years.
Compared to an overall decline of 5% in On-Premise as a percentage of workloads over
five years, our survey suggests a consistent decline for SMBs, Mid-Market, and
Enterprise over that time period. Specifically, survey participants reflected a 5% decline
among SMBs, a 3% decline among Mid-Market firms, and a 7% decrease in Enterprise.
SMBs also over-index somewhat on On-Premise, suggesting that cloud providers may
need to make continued inroads with SMB purchasers. Finally, we note that Enterprise
is expected to see the greatest increase in Public Cloud, from 19% now to 23% in 5
years.
Private Cloud Shows Up Well; Likely Encompasses Workloads Running in AWS/Azure
While the continued migration of workloads away from on-premise came as no surprise,
the % of workloads supported by private cloud again leads us to believe that workloads
supported by the leading public cloud vendors (AWS, Azure, GCP) were likely
categorized (by respondents) as private cloud given certain design concepts propagated
by the cloud vendors. For example, Amazon Virtual Private Cloud (or Amazon VPC), is a
widely used service that allows users to deploy AWS resources into a virtual network
that is isolated from other virtual networks in AWS (at no additional cost). Said another
way, users can designate their own isolated instances and network settings, gateways,
and IP ranges, without access to the broader network enabling isolated private
networks/clouds within the public cloud. Similarly, Azure Virtual Network provides
enterprises with a private network in the cloud in an isolated and highly secure
environment, ultimately allowing enterprises to extend their on-prem IT environments
into the cloud. As such, we believe respondents are increasingly associating the usage
of design concepts like AWS VPC’s as a private cloud.
Moreover, we believe customers are increasingly leveraging resources from the public
cloud providers to deploy their own private cloud environments, which is causing the
lines between public/private to blur. The use of private cloud particularly appeals to
companies in compliance-focused industries such as Financial Services, Healthcare, and
Legal because it affords more control over their virtual networking environment with
extra emphasis on security.
Top 4 Workloads Supported Remain Consistent Between 2020 & 2021
When asked which workloads are supported by their firm’s IT (both insourced and
outsourced), the top 4 workloads remain consistent in this year’s survey vs. ‘20, and
each of these workloads increased compared to last year. Microsoft Applications again
was the most selected workload at 64% of survey respondents vs 55% in 2020, while
Email & Communications remained in the number two spot at 58%, up from 52% in
2020. Security & Monitoring was #3 for the second year in a row with 56% (vs. 50% last
year), while Database Applications remained #4 with 55% (vs. 47% in 2020).
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Figure 41 Which workloads are supported by your firm’s IT – both
insourced and outsourced? – 2020 Survey

Figure 42 Which workloads are supported by your firm’s IT – both
insourced and outsourced? – 2021 Survey

Microsoft Applications

64%

Email & Communications

58%

Security & Monitoring…

56%

Database Applications

55%

Back Office Applications

49%

Front-Office Applications

46%

Web Hosting

42%

File Systems

40%

Analytical Apps

39%

Business Continuity &…

38%

Testing & Development

37%

Rich Media Websites
Source: Cowen / Altman Solon Cloud Survey, April 2020 (N=644) and April 2021
(N=654).

38%

E-Commerce
18%

*We made the following changes from ’20: S&M became Front Office, Op Biz
became Back Office, and Financial Biz became Analytical Apps.

Larger Organizations Implementing More Business Applications
Our survey suggests that SMBs are the most likely to adopt many of the most common
applications including Microsoft applications, e-mail and security, but for less commonly
adopted applications the enterprise customers are more likely to adopt. The disparity is
largest in analytical apps and business continuity / disaster recovery. This disparity may
be a result of larger businesses having more flexibility and budget to devote to direct
business applications that smaller companies, where off-the-shelf and infrastructure
workloads are implemented but direct apps may not be utilized or even available to suit
their needs.
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Figure 43 Which workloads does your organization use?

Source: Cowen / Altman Solon Cloud Survey, April 2021. N = 654.

Public Cloud, SaaS, and Colo
As with our prior research, we wanted to gauge current cloud usage on a workload by
workload basis. Buyers clearly expect to move traditional on-premise workloads to
other forms of hosting. We continue to see businesses moving workloads to alternatives
with front-office apps, testing and dev, and file systems moving to private cloud.
Database apps, front-office apps, back-office apps, Microsoft, and web-hosting
workloads all were most-likely to move to public cloud. File systems and e-commerce
were more likely to move to SaaS, and security, rich media, and analytical apps were
more likely to move to colocation.
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Figure 44 What infrastructure types are your current workloads distributed on, and how will this change in 2 years?

Source: Cowen / Altman Solon Cloud Survey, April 2021. N = 654. % of respondents selecting each workload; sorted by workloads shifting from on-premise.

~39% of Users Expect to Migrate Non-Cloud Workloads Within Two Years
Looking ahead, we asked participants when they expect to migrate non-cloud
workloads. According to our Survey, 39% of respondents expect to migrate some noncloud workloads to cloud infrastructure within 2 years vs 37% in 2020, 41% expect to
migrate some non-cloud workloads two or more years from now, and 20% are not
currently expecting to migrate any non-cloud workloads.
Figure 45 When do you expect to migrate workloads not currently cloud supported? (2019-2021)

Source: Cowen / Altman Solon Cloud Survey, April ’19 (N=577), April ’20 (644), April ’21 (654)..
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Cloud Migration by Workload: e-Commerce & Web Applications are Leading Apps
Looked at another way, below we show the timing of workload migration on a
percentage basis. Our survey this year shows eCommerce, Database applications, and
Analytical Apps as the top priority for transition to a cloud-based infrastructure in the
next two years. We also highlight front-office (sales and marketing) business
applications showing strong potential to transition in the longer term, despite fewer
respondents looking to transition within the next two years.
Security and monitoring software was least likely to transition to the cloud over the
longer term in our survey, followed by email and communications as mission-critical
infrastructure seemed less likely to be slated for changes than customer-facing
applications.
Figure 46 When do you expect to migrate workloads not currently cloud supported? (Sorted by transition within 2 years)

Source: Cowen / Altman Solon Cloud Survey, April 2021.

Public Cloud Migration Barriers: Respondents Cite Security Concerns & Data
Sovereignty
We also asked respondents about issues that they consider to be barriers to using public
cloud. According to survey respondents, general security concerns, i.e., data
leakage/loss (51% of respondents overall) are the top barrier to adoption, followed by
data sovereignty concerns (43% of respondents), and high costs (35%). Meanwhile, legal
constraints, lack of relevant skills/personnel, and lack of familiarity with reputable cloud
providers were less frequently cited concerns, as we show below.
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Figure 47 What do you perceive as barriers to using public cloud (% of respondents)

51%
54%

General Security Concerns
(Data Leakage/Loss)

51%
48%
37%

Data sovereignty concerns
High costs

31%

45%
46%

35%
36%
37%

29%
27%
32%
29%

Other Legal and regulatory
constraints

28%
26%
31%
27%

Lack of relevant skills/personnel
10%
10%
10%
9%

Lack of familiarity with
reputable cloud providers
Overall

43%

SMB

Mid-Market

Enterprise

Source: Cowen / Altman Solon Cloud Survey, April 2021. N=654.

Cloud Migration: ~20% of Workloads Never Expected to Transition
On average, respondents expect ~20% of workloads never to transition to the cloud. The
result was similar to the prior two years (see chart below), although the % of workloads
expected to migrate in the next two years rose slightly, to 39% vs. 37% in our ‘20
survey. This points to a hybrid cloud environment for many years, in our view.
Figure 48 What percentage of your firm’s workloads do you never expect to transition to cloud
infrastructure?

Source: Cowen / Altman Solon Cloud Survey, May 2019, April 2020, and April 2021.

New Workload Hosting: Buyers Expect to Outsource Majority
When asked where they would most likely deploy a new application today, 78% of
respondents indicated they would outsource net new workloads, up slightly from 75% in
last year’s survey. This continues to indicate on premise application deployment is
ceding share to cloud.
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Figure 49 If you were to deploy a new application, where would it most likely be deployed?

Source: Cowen / Altman Solon Cloud Survey, April 2020 and 2021

Majority of Existing Customers Contacted by Sales Outreach; Significant Sales
Opportunity With Non-Customers
We asked respondents whether they have been contacted by direct sales outreach from
major cloud providers during the last year, and the majority of existing customers at
Azure (85%), AWS (86%), GCP (76%), & IBM Cloud (87%) have all been contacted.
Meanwhile, a substantially lower percentage of non-customer respondents has received
sales outreach, including 33% for Azure, 35% for AWS, 23% for GCP, and 34% for IBM.
Figure 50 % of respondents directly contacted by the cloud provider (by provider)

Source: Cowen / Altman Solon Cloud Survey, April 2021. N=455.

We also asked respondents the number of times a sales contact has directly reached out
to them over the past year, and the 2021 survey results reflect increased sales contact
to current customers compared to the prior year survey. For example, 68% of sales
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outreach from Azure was directed to current customers, vs. 57% a year ago; 65% of
AWS outreach was for current customers vs. 61% a year ago; 69% of GCP outreach was
toward current customers (up from 57%), and 70% of IBM outreach was toward current
customers (vs. 62%).
Figure 51 % of Sales Interactions By Customer Status

Source: Cowen / Altman Solon Cloud Survey, April 2021. 2020 N=413; 2021 N=455.

IaaS Cannibalization, Ranked by Workload
Below we rank IaaS susceptibility to SaaS cannibalization on a workload-by-workload
basis. The column on the far right equates to the percentage of a customer’s current
IaaS workloads that are deemed replaceable with SaaS. Within each workload, roughly
40%-55% of IaaS workloads are susceptible to cannibalization by SaaS. Having said that,
we note that the data are not bi-directional; in other words, there would be an offset for
instances in which the SaaS vendors move from colocation or self-created clouds to
leverage IaaS vendors (a trend that is meaningfully occurring). It is also important to
note that we did not require the respondents to specify a timeframe for replacement
and, as such, this is a dynamic that could potentially take years to truly materialize.
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Figure 52 Which workloads use IaaS today (public or private cloud)? / Which do you anticipate replacing with SaaS? – 2021 Survey

Source: Cowen / Altman Solon Cloud Survey, April 2021. *Susceptible = Replaceable / Currently IaaS.

SaaS Workloads Index Toward Apps
We broke down the likelihood of respondents to switch to a SaaS supported model for
the future and found that the most common types of applications delivered in a SaaS
model include E-Commerce apps, back-office applications, and front-office applications,
with security & monitoring, Microsoft apps, and Rich Media Websites least likely to be
on a SaaS model today.
Figure 53 Are you considering switching to a SaaS supported model in the future for any of your workloads? – 2021 Survey

Source: Cowen / Altman Solon Cloud Survey, April 2021.
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Azure Continues to Lead the Way in PaaS
Platform-as-a-Service solutions (PaaS) are growing rapidly and are frequently deployed
using containerization. We asked respondents which PaaS solution their organization is
currently using or would consider deploying over the next two years. Microsoft’s Azure
ranked first on current usage at 56% (up from 53% prior year), followed by Salesforce’s
App Cloud at 45% (up from 40%). IBM Cloud rounded out the top 3 again at 41%.
Figure 54 Which PaaS solutions is your organization currently using or considering using within the next two years? (%)

Source: Cowen / Altman Solon Cloud Survey, April 2020 and April 2021.
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Europe Cloud Deployment Trends
In our inaugural Europe survey of cloud deployment trends, we surveyed IT
professionals in UK, France, Germany, and Italy to garner insight into public and private
cloud usage and migration trends across a range of firm types and sizes. The Europe
survey covers broadly the same topics as our US survey, namely trends in cloud
computing, public cloud sales coverage, impact of COVID-19, and finally cloud data
warehousing, security, and other topics. Our survey comprises 231 respondents in UK,
221 in France, 236 in Germany, and 258 in Italy.
Similar to the US, we asked survey respondents in Europe about their expected annual
growth in spend with public cloud providers. On average, our Europe results reflect a
somewhat lower expectation of public cloud growth. For example, Europe respondents
overall expect 32% spend growth in ’21, compared to 39% overall among US
respondents. Europe SMB’s expect 38% public cloud growth in ‘21, followed by
Enterprise (31%), and Mid-Market (29%). Of note, the largest disparity between US &
Europe occurred among Mid-Market, given that US respondents expect 46% growth in
’21.
Figure 55 Expected annual growth in spend with public cloud providers, US vs. Europe*

Source: Cowen / Altman Solon Cloud Survey, April 2021. *Europe includes UK, Germany, France, and Italy. US N=654, UK N=200, FR N=203, DE N=211, IT N=229.
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Europe - Multi-Cloud Environment
In Europe, Azure Leads AWS and IBM on Buyer Awareness
We asked Europe respondents which Third-Party Cloud Service Providers they were
familiar with. Azure took first place in our first Europe survey, leading vs AWS among
SMBs (67% for Azure to 63% for AWS), among Mid-Market (76% for Azure vs 75% for
IBM and 73% for AWS), and among Enterprise (81% for Azure, and 72% for AWS).
Google Cloud came in 4th place among SMB, Mid-Market, and Enterprise respondents, as
we show below.
Figure 56 Which Third-Party Cloud Service Providers are you familiar with? (%) – 2021 Europe vs US Survey

Source: Cowen / Altman Solon Cloud Survey, April 2021. *Europe includes UK, Germany, France, and Italy. US N=654, UK N=200, FR N=203, DE N=211, IT N=229.

Europe Survey Pool Over Indexes to Microsoft Azure Users
Our Europe survey respondents skewed toward Azure users (31% of respondents),
followed by IBM Cloud (28%), AWS (23%), & SAP Cloud (15%), tied with GCP (15%). In
addition, fewer respondents in Europe use multiple providers (57% vs. 63% in US).
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Figure 57 Which cloud provider(s) do you use, and what % of your total
public cloud usage do they represent? (Europe)

Figure 58 How many cloud providers do you use? (US vs Europe)

Source: Cowen / Altman Solon Cloud Survey, April 2021. Europe N=671.

Source: Cowen / Altman Solon Cloud Survey, April 2021. US N=536, Eur N=671.

When looking at Europe survey respondents by firm size, the rank order of Azure,
followed by IBM and AWS in 3rd, was consistent across SMBs, Mid-Market firms, and
Enterprise. This differs from our US survey, in which AWS held first place among SMBs
and 2nd place among Mid-Market firms. We also note that GCP has significantly less
usage among SMB’s and Mid-Market firms in Europe, perhaps implying additional
opportunity as GCP gains traction over time.
Figure 59 Which of the following public cloud providers do you currently use? (%) – 2021 Europe vs US Survey

Source: Cowen / Altman Solon Cloud Survey, April 2021. *Europe includes UK, Germany, France, and Italy. US N=654, UK N=200, FR N=203, DE N=211, IT N=229.
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Europe Public Cloud Migration: 18% of Workloads Supported by Public Cloud Today
Overall, our survey suggests ~18% of workloads in Europe are supported by Public
Cloud today, vs. 20% in our US survey, while Private Cloud workloads today (25%) are
slightly higher vs. US (23%). Looking ahead to workload penetration “5 years from
now,” European customers expect Private Cloud to increase by 3% and Public Cloud to
increase by 2%, followed by SaaS (+1%). Treads are broadly similar to the US, including
for On-premise, which is expected to decline to 24% in Europe (vs. 30% today).
Figure 60 What % of your workloads are supported by each
infrastructure type? (Now, US vs Europe)

Figure 61 What % of your workloads are supported by each
infrastructure type? (5 years from now, US vs Europe)

Source: Cowen / Altman Solon Cloud Survey, April 2021. US N=536, Eur N=671..

Source: Cowen / Altman Solon Cloud Survey, April 2021. US N=536, Eur N=671..

Looking across firm size in Europe, Enterprise lead in Public Cloud adoption (with 19%),
while SMB’s lead in Private Cloud (26%).
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Figure 62 What % of your workloads are supported by each
infrastructure type? (Now, Europe by Firm Size)

Figure 63 What % of your workloads are supported by each
infrastructure type? (5 years from now, Europe by Firm Size)

Source: Cowen / Altman Solon Cloud Survey, April 2021. Eur N=671..

Source: Cowen / Altman Solon Cloud Survey, April 2021. Eur N=671.
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Europe: Private Cloud is the Preferred Infrastructure for New Applications
Survey respondents in Europe were more likely to deploy new applications across
Private Cloud when compared to the US (34% in Europe vs. 26% in the US), as we show
below; meanwhile, Public Cloud in Europe (21%) was less likely to be deployed vs the US
(25%). We believe the preference for Private Cloud in Europe could be the result of data
sovereignty and security concerns around public cloud.
Figure 64 If you were to deploy a new application, where would it most likely be deployed? (2021 Europe vs US Survey)

Source: Cowen / Altman Solon Cloud Survey, April 2021. *Europe includes UK, Germany, France, and Italy. US N=654, UK N=200, FR N=203, DE N=211, IT N=229.

Europe Workloads: Change in Usage Over Next Two Years
Similar to our US survey, we wanted to gauge current cloud usage on a workload by
workload basis. Buyers clearly expect to move traditional on-premise workloads to
other forms of hosting. Databases, front office apps, and file systems saw the biggest
increases in public cloud usage in 2 years. Meanwhile, business continuity and analytical
apps were more likely to move to SaaS, and rich media and e-Commerce were more
likely to move to colocation.
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Figure 65 What infrastructure types are your current workloads distributed on, and how will this change in 2 years?

Source: Cowen / Altman Solon Cloud Survey, April 2021. *Europe includes UK, Germany, France, and Italy. Europe N =578;.% of respondents selecting each workload. Sorted by
workloads shifting to private cloud.

In Europe, SaaS Workloads Index Toward Apps
Similar to our US survey, we broke down the likelihood of Europe respondents to switch
to a SaaS supported model for the future; 3 of the top 4 workloads were the same in
Europe vs. US. Per Europe respondents, the most common types of applications
delivered in a SaaS model include rich media websites, E-Commerce apps, back-office
applications, and database applications, with security & monitoring, email &
communications, Microsoft apps, and testing and development least likely to be on a
SaaS model today.
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Figure 66 Are you considering switching to a SaaS supported model in the future for any of your workloads? (US vs. Europe)

Source: Cowen / Altman Solon Cloud Survey, April 2021. *Europe includes UK, Germany, France, and Italy. N varies by workload.

Europe: Data Sovereignty and Security Concerns Viewed as Barriers to Public Cloud
Among respondents in Europe, the top two barriers to using public cloud were reversed
vs. our US survey. Europe respondents told us that data sovereignty (41% of
respondents overall) was the number one barrier to using public cloud, followed by
general security concerns (39% overall), and other legal & regulatory constraints (35%).
Figure 67 What do you perceive as barriers to using public cloud? (US by
Firm Size)
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Source: Cowen / Altman Solon Cloud Survey, April 2021. US N=654.
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Figure 68 What do you perceive as barriers to using public cloud?
(Europe by Firm Size)
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Source: Cowen / Altman Solon Cloud Survey, April 2021. UK N=200, FR N=203, DE
N=211, IT N=229..
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We also asked Europe survey respondents whether they had migrated any workloads
away from the public cloud in the last 2 years. 39% Europe respondents overall stated
they have migrated workloads away, compared to 49% in our US survey. In our Europe
survey, both Mid-market (39% of respondents) and Enterprise (37%) had fewer
respondents migrating away from public cloud vs our US survey. Only SMBs in Europe
(41%) had a higher % of respondents migrating away, compared to 40% in the US.
Figure 69 Have you migrated any workloads away from the public cloud in the last 2 years? (By % of
respondents)

70%
59%

60%
50%

49%

48%
39%

40%

40% 41%

39%

37%

30%
20%
10%
0%
Overall

SMB

US

Mid-Market

Enterprise

Europe

Source: Cowen / Altman Solon Cloud Survey, April 2021. *Europe includes UK, Germany, France, and Italy. US
N=654, UK N=200, FR N=203, DE N=211, IT N=229.

According to our survey respondents, Europe migrates away from the public cloud for
security reasons to a greater extent when compared to the US. For example, we asked
respondents why they migrate away from the public cloud, and 55% of Europe
respondents overall cited security concerns, followed by 30% who stated public cloud is
too expensive, and 15% who believe insourcing better fit the workload. By contrast,
among US respondents, only 43% overall cited security concerns, while 38% stated
public cloud is too expensive, and 19% prefer insourcing for the workload.
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Figure 70 Why did you migrate away from the public cloud? (Europe)

Source: Cowen / Altman Solon Cloud Survey, April 2021. *Europe includes UK, Germany, France, and Italy. US
N=654, UK N=200, FR N=203, DE N=211, IT N=229.

Figure 71 Why did you migrate away from the public cloud? (US)

Source: Cowen / Altman Solon Cloud Survey, April 2021. N=654.

Fewer European Firms Have Had Sales Contact From Public Cloud Vendors
We also asked Europe respondents whether they had been contacted by a public cloud
sales representative, and the sales outreach to European firms is lower compared to the
US. For example, 70% of US respondents overall have been contacted by a sales
representative from a cloud provider, compared to only 64% of Europe respondents. In
terms of firm size, the delta was highest among Mid-Market firms (78% of US firms
were contacted, compared to 63% of Europe firms). Somewhat surprisingly, more
Enterprise respondents in Europe (67%) were contacted by a cloud provider vs US
(64%).
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Figure 72 Have you been contacted by any public cloud sales representative, either by the cloud provider or by a third party partner? (US vs Europe)

Source: Cowen / Altman Solon Cloud Survey, April 2021. *Europe includes UK, Germany, France, and Italy. US N=654, UK N=200, FR N=203, DE N=211, IT N=229.

Europe - Usage of Third-Party Support Lags vs. US
Among Europe respondents, the majority of respondents’ firms do not receive cloud
support from a third party with 67% using their cloud provider for support or 19% inhouse, vs. 14% using a third party. This compares to our US survey respondents, of
which 71% use their cloud provider for support, 8% are in-house, and 21% use a third
party.
Figure 73 How does your organization support/manage your cloud infrastructure? (Europe vs US)

Source: Cowen / Altman Solon Cloud Survey, April 2021. *Europe includes UK, Germany, France, and Italy. US N=654, UK N=200, FR N=203, DE N=211, IT N=229.
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3rd Party Cloud Management Skew Similar Between US and Europe
We asked respondents who used a 3rd party to manage their cloud which types of 3rd
party providers they used. US respondents were more likely to use each category –
indicating a greater propensity to use multiple. Among provider types, Europeans are
most likely to use specialist cloud managed service providers, as is the case in the US,
and are least likely to use a hosted or managed application provider, also like the US.
Figure 74 What Type of 3rd Party do You Currently Use to Manage Your Cloud? (Europe vs US)

Source: Cowen / Altman Solon Cloud Survey, April 2021. *Europe includes UK, Germany, France, and Italy. By % of
respondents who indicated they manage cloud infrastructure with support from 3 rd party; US N=137, Eur N=118.

Respondents have Similar Requirements for Support Vendors Across US and Europe
When asked about the factors that helped respondents decide which 3rd party to use,
Security and Compliance was first in weighted rank for both US and Europe. Monitoring
and Support was in the top 3 in both markets as well, with Setup and Migration
rounding out the top 3 in the US, but Performance Optimization a bigger concern in
Europe, taking the 2nd place weighted-rank spot.
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Figure 75 What are the top factors when selecting a 3rd party support vendor? – US vs. Europe

Source: Cowen / Altman Solon Cloud Survey, April 2021. *Europe includes UK, Germany, France, and Italy. US
N=137; Eur N=118.

COVID-19 Spend Impact More Evenly Distributed Among Business Sizes in Europe
When asked whether COVID-19 had impacted IT spend both European and American
respondents were ~60% likely to say that it had, but the impact in the United States was
more likely to be felt in the mid-market firms who noted an impact 68% of the time, vs
56% of respondents in the SMB and Enterprise segments. Conversely in Europe, the
distribution was tighter with 64% of SMBs noting an impact, 62% of mid-market firms,
and 60% of Enterprise firms.
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Figure 76 Has the COVID-19 outbreak affected your organization’s IT spend? (US vs Europe)

Source: Cowen / Altman Solon Cloud Survey, April 2021. *Europe includes UK, Germany, France, and Italy. US N=654, UK N=200, FR N=203, DE N=211, IT N=229.

The COVID-induced increase in SaaS, public and private cloud has been slightly less in
Europe vs US (~7-10 p.p.)
When asked whether the COVID-19 outbreak had increased, decreased, or not changed
spend on different types of infrastructure the US respondents were more likely to say
that their spend would increase relative to their European peers. This was true across all
forms of infrastructure although varied by degree, and includes on-premise spend.
Figure 77 Has your usage of different infrastructure types increased, stayed the same, or decreased as a result of COVID-19 outbreak? (US vs Europe)

Source: Cowen / Altman Solon Cloud Survey, April 2021. *Europe includes UK, Germany, France, and Italy. N varies by infra type.
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COVID-19 has accelerated cloud & SaaS migration for fewer respondents in Europe vs
the US; strongest difference for mid-market
We asked respondents both whether COVID-19 had accelerated their cloud migration
spend, and whether it had caused them to migrate additional workloads that had not
been planned prior. While we saw that a majority of respondents across geographies
responded affirmatively to both, the US was more likely to say both that their spend
had accelerated and that additional workloads were migrating. The difference between
geos was most pronounced in the mid-market where European respondents were
significantly less likely both to say that their spend was accelerating and their workloads
migrating.
Figure 78 COVID-19 has accelerated or is accelerating my organization’s
plans to migrate to the cloud/SaaS

Figure 79 As a response to COVID-19, my organization has migrated, is
migrating or is planning to migrate workloads to the
cloud/SaaS that previously we weren’t planning to migrate

Source: Cowen / Altman Solon Cloud Survey, April 2021. *Europe includes UK,
Germany, France, and Italy. US N=654, UK N=200, FR N=203, DE N=211, IT N=229.

Source: Cowen / Altman Solon Cloud Survey, April 2021. *Europe includes UK,
Germany, France, and Italy. US N=654, UK N=200, FR N=203, DE N=211, IT N=229.

We also asked European respondents about their long-term strategy following COVID19. 58% of respondents expect to increase use of collaboration tools, 57% will shift
away from on-prem / colocation, 54% cited an increase in DRBC tools, & 54% plan to
shift to SaaS. Broadly speaking, the % response for each category was lower vs US.
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Figure 80 To what degree do you agree with the following trends for your long-term strategy in response to COVID-19 and risk of future catastrophic
events? (By % of respondents that indicate ‘strongly agree’ or ‘somewhat agree’)

Source: Cowen / Altman Solon Cloud Survey, April 2021. *Europe includes UK, Germany, France, and Italy. US N=654, UK N=200, FR N=203, DE N=211, IT N=229.

49% of European Respondents Are Using Cloud Data Warehousing, Well Behind the US;
39% of European Non-Users Are Considering Future Use
We asked respondents in Europe whether they were using Cloud Data Warehousing and
found that a somewhat lower percentage were using the service at 49% of respondents
(vs 64% for the US). Interestingly, 39% of respondents noted that they are interested in
using Cloud Data Warehousing in the future.
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Figure 81 Is your company using Cloud Data Warehousing? – European
Respondents

Figure 82 Is your company considering using data warehousing in the
future? – European Respondents

Source: Cowen / Altman Solon Cloud Survey, April 2021; UK N=211, FR N=203, DE
N=211, IT N=229.

Source: Cowen / Altman Solon Cloud Survey, April 2021. UK N=211, FR N=203, DE
N=211, IT N=229.

Microsoft Sentinel is the most used security service in Europe; current and future
Amazon GuardDuty usage lags the US
When asked about security vendors currently used and likely to be used in the future,
respondents in Europe chose Microsoft Sentinel as their first choice, similar to the US.
For Amazon GuardDuty however, the adoption rate was lower than in the US, but the
“other” category which includes Splunk, Sumo, Exabeam, etc. was far higher.
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Figure 83 Which of the following cloud security services do you use now?

Figure 84 Which of the following cloud security services are you likely to
use in the future?

Source: Cowen / Altman Solon Cloud Survey, April 2021. US N=553, UK N=184, FR
N=195, DE N=180, IT N=205..

Source: Cowen / Altman Solon Cloud Survey, April 2021. US N=553, UK N=184, FR
N=195, DE N=180, IT N=205.
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US Survey: Additional Purchasing and Deployment Trends
Infrastructure Purchasing Patterns: Direct Remains Top Channel
Service providers are the predominant indirect sales channel, but we also see system
integrators maintaining respectable share of other options as well. Public Cloud
solutions are the most frequently purchased directly through a service provider (vs.
other types of infrastructure), as indicated by a leading 52% of respondents vs 45%
prior. Meanwhile, and relative to our 2020 survey, private cloud services are being
decreasingly bought direct, moving toward system integrators and managed IT service
providers.
Figure 85 For each infrastructure type, how does your organization purchase services today? (%)

Source: Cowen / Altman Solon Cloud Survey, April 2020 and 2021. *For ‘21, we split “system integrator or IT provider” into 1) sys integrator & 2) managed serv provider.

Looking at infrastructure purchasing patterns in Europe, the results were roughly
similar. Per our survey respondents, Europe-based firms buy from system integrators
at a higher rate compared to the US. Colocation and Public Cloud also saw lower rates of
direct purchasing, while SaaS saw a slightly higher rate when compared to the US.
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Figure 86 For each infrastructure type, how does your organization purchase services today? (%)

Source: Cowen / Altman Solon Cloud Survey, April 2021. *For ‘21, we split “system integrator or IT provider” into 1) sys integrator & 2) managed serv provider.

Usage of Third-Party Support is Rising, But Remains Fairly Limited
The majority of respondents’ firms do not receive cloud support from a third party with
71% using their cloud provider for support or 8% in-house, vs. 21% using a third party.
In our 2020 survey, 65% of organizations were relying on a cloud provider to help
manage their infrastructure, while 24% were doing this in-house, and 11% were utilizing
a third party.
Figure 87 How Does Your Organization Support/Manage Your Cloud Infrastructure (2021)?

Source: Cowen / Altman Solon Cloud Survey, April 2021.; N=654.
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Figure 88 How Does Your Organization Support/Manage Your Cloud Infrastructure (2020)?

Source: Cowen / Altman Solon Cloud Survey, April 2020. N=644.

Security and Support Most Important
Vendor Selection and Environment Design declined from the top three this year as
driver of purchase decisions, with security and compliance taking the top spot and
monitoring and support in second.
Figure 89 What are the top factors when selecting a 3rd party support
vendor? (2020)

Figure 90 What are the top factors when selecting a 3rd party support
vendor? (2021)

Source: Cowen / Altman Solon Cloud Survey, April 2020. N = 69.

Source: Cowen / Altman Solon Cloud Survey, April 2021. N = 137.

Hosted or Managed Application Providers Gain Share in Cloud Management
When asked which type of third party respondents use, 64% stated they use a general
outsourced IT provider to manage their cloud (multiple selections allowed), compared to
79% who use a specialist cloud managed service provider, and 49% of respondents use a
hosted or managed application provider. This represents a share gain by specialist cloud
managed service providers to a remarkable extent, and we believe this trend bears
watching in future periods.
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Figure 91 Which Type of Third Party Do You Currently Use to Manage Your Cloud?

Source: Cowen / Altman Solon Cloud Survey, April 2021. N=137; among those who selected that they manage
cloud infrastructure with support from 3rd party.

Security Continues to Require the Most Help
Overall, respondents appear to need similar levels of assistance with cloud deployments
in 2021 as compared to 2020 and 2019. For the fifth consecutive year, security was
selected as the area requiring the most assistance when planning for a cloud
deployment. The gap remained relatively steady in 2021, with 62% of respondents
selecting security, up from 59% last year, and 60% in 2019. Second place in requiring
assistance in planning a cloud deployment was optimizing performance, receiving 43%
of the total votes (vs. 48% previously). Migrating workloads also ranked higher in
importance among survey participants (with 40% of the votes).
Figure 92 Where Would You Need Help in Planning a Cloud Deployment?

Source: Cowen / Altman Solon Cloud Survey, April 2019, 2020, and 2021.
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Implications: Internet Sector
John Blackledge
646.562.1359
john.blackledge@cowen.com

Survey Results Positive for AWS
Following our latest survey, we remain bullish on Amazon’s trajectory for AWS growth
over time. Per our survey, 80% of respondents expect public cloud spending to
accelerate or remain the same in ’21, and respondents anticipate 39% spending growth
vs. 38% in last year’s survey. We note that the survey includes only existing customer
spend (excludes net new) and is limited to US customers. AWS has continued to report
robust ~30%+ revenue growth, including +32% y/y in 1Q21 and accelerating vs +28%
y/y in 4Q20.
This year’s survey also suggests (i) 55% of respondents who expect to add a Public
Cloud vendor suggested they would add AWS and 35% who expect to replace a Public
Cloud vendor would replace it with AWS, #1 in both categories; (ii) AWS has made
awareness gains vs. Azure, nearly tying overall in this year’s survey and ranking #1
among SMB firms.
Additionally, our forecast calls for AWS Operating Income (GAAP) to rise from $18.7BN
to $68.4BN, a 29.6% CAGR ‘21-’26. Overall, we see Operating Income (GAAP) margins
rising from 31.2% in ’21 to 36.8% in ’26.

Figure 93 AWS P&L 2020-2026E ($, MM)

Revenue
- Opex
Operating Income (Non-GAAP)
- SBC
Operating Income (GAAP)
- Taxes
Net Income

2020
$45,370
28,947
$16,423
2,892
$13,531
2,706
$10,825

2021E
$59,867
37,265
$22,602
3,909
$18,693
3,739
$14,955

2022E
$76,300
46,416
$29,884
5,153
$24,731
4,946
$19,785

2023E
$96,482
56,915
$39,567
7,031
$32,536
6,507
$26,029

2024E
$121,036
70,472
$50,564
8,821
$41,743
8,349
$33,395

2025E
$150,629
86,273
$64,356
10,860
$53,495
10,699
$42,796

EBITDA Calculation
Operating Income
+ D&A
= EBITDA

$16,423
10,396
$26,819

$22,602
12,475
$35,077

$29,884
14,041
$43,925

$39,567
15,733
$55,300

$50,564
17,455
$68,019

$64,356
19,196
$83,552

2026E
CAGR '21-'26
$185,951
25.4%
104,425
22.9%
$81,526
29.2%
13,107
27.4%
$68,419
29.6%
13,684
29.6%
$54,735
29.6%

$81,526
20,954
$102,480

Change - Y/Y
Revenue
Operating Expenses
Operating Income (Non-GAAP)
Operating Income (GAAP)
EBITDA

29.5%
21.6%
46.4%
47.1%
38.4%

32.0%
28.7%
37.6%
38.2%
30.8%

27.4%
24.6%
32.2%
32.3%
25.2%

26.4%
22.6%
32.4%
31.6%
25.9%

25.4%
23.8%
27.8%
28.3%
23.0%

24.4%
22.4%
27.3%
28.2%
22.8%

23.4%
21.0%
26.7%
27.9%
22.7%

AWS Margins
Operating Income Margin (GAAP)
Incremental Oper Inc. Margin (GAAP)
EBITDA Margin
Incremental EBITDA Margin

29.8%
41.9%
59.1%
71.9%

31.2%
35.6%
58.6%
57.0%

32.4%
36.7%
57.6%
53.8%

33.7%
38.7%
57.3%
56.4%

34.5%
37.5%
56.2%
51.8%

35.5%
39.7%
55.5%
52.5%

36.8%
42.3%
55.1%
53.6%

29.2%
10.9%
23.9%

Source: Company reports and Cowen and Company

AWS: International vs US Revenue Mix
Below we show our estimate for US vs. International revenue mix for AWS, reflecting
the growing contribution of the non-US portion of the business over time. International
revenue of ~$1.7BN in 2016 made up ~14% of AWS topline, growing to ~$18.1BN in
2020, or ~40% of overall AWS revenue. Over that period, AWS (overall) grew at a 39%
CAGR, vs. a much higher 82% CAGR for International.
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Figure 94 AMZN AWS Revenue Mix, US vs. International (in $BN, 2016-2020)

$50

39% CAGR
'16-'20

$45
$40

$35.0

$35
$30

$25.7

$25
$20

$15

$45.4

$17.5

$12.2

$10

$1.7

$5

$10.6

$12.2

$6.9

$3.1
$14.4

$18.1

$18.8

$22.9

$27.2

$0
2016

2017

2018

US - AWS

2019

2020

Int'l - AWS

Source: Cowen and Company estimates; Company reports.

Assessing AWS Capital Intensity Relative to eCommerce/Other Capital Investment
Amazon began to disclose AWS capital expenditures following the segment financial
breakout in ’15. As seen in the Figure below, AWS pure capex in ’20 was ~$8.7BN or
~19.2% of AWS sales, well above the ~7.7% of sales in ’19 and 4.4% level in ‘18. This
step up indicates a shift in the capital allocation for AWS, which historically has used
capital leases to support its infrastructure growth. If we include capital lease and built to
suit lease spending, AWS total capital investment in ‘20 was ~$16.5BN, or ~36% of AWS
sales, below the ’19 level of ~37% and the ’18 level of 38%.
From a mix perspective, AWS total capital investment relative to AMZN’s retail biz has
largely remained in the ~40% range since ’16 despite some choppiness over the last two
years. AWS recorded $16.5BN of total capital investment (capex + leases) in ‘20,
accounting for ~33.8% of AMZN’s total 2020 capital investment of ~$49BN, down
meaningfully from 47% of total AMZN capital investment in ’19 due in large part to the
prioritization of expanding eCommerce fulfillment square footage to meet increased
demand due to COVID-19. Going forward we expect AWS investment as a % of total to
be more closely in-line with the historical 40% split.
AWS faced margin headwinds in 2019 due to a combination of increased spending on
S&M headcount and global infrastructure investments coupled with pricing decreases.
However, it rebounded in ’20 as capital investments as a % of sales fell y/y, the
previously hired S&M employees began to monetize, and lower D&A as AMZN extended
server life to >4 years all combined to drive an over 400 bps increase in Op Income
margin from 26.3% in ’19 to 30.4% in ’20. Meanwhile, AWS’s backlog continues to
expand, reaching $52.9BN by the end of 1Q21, or +55% y/y.
We forecast total AMZN capital investment of $52.4BN in '21 (+7.1% y/y), including
pure capex, capital leases & built to suit leases vs. 76.1% reported growth in '20. The
deceleration reflects the lapping of the pandemic surge and 50% y/y increase in
fulfillment square footage that Amazon conducted in 2020.
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Figure 95 AMZN: AWS PP&E Capex vs. Capital Leases ’16-21E ($, MM)

Figure 96 AMZN: Total Capital Investment (Capex+Leases) ’16-21E ($, MM)

$52,367

$20,000
18,314
$18,000

$48,899

$50,000

16,530
$16,000
$7,439

$14,000

$13,855

$40,000

13,058
$7,830

$12,000

$30,000
$10,000

$25,579
$23,236
$10,600

5,193

$27,774
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$8,000
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$20,000

$8,645
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$10,875
$8,700
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$1,118
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$14,256
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Source: Company reports and Cowen and Company.

$13,178

$15,085
$35,044

$35,076
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$6,913
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$4,075
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$0

$17,291
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Source: Company reports and Cowen and Company. Note: “Capital investment”
includes PP&E Capex plus Capital Leases and Built to Suit leases.

AMZN Sum of the Parts Analysis
We now value AWS at ~$879BN (midpoint) based on our Sum of the Parts analysis,
ascribing ~20x EV/EBITDA multiple (midpoint) on our 2022 EBITDA estimate of ~$44BN,
which seems reasonable, given EBITDA CAGR of ~24% from ’21-’26 per our estimates.
Figure 97 AMZN Sum of the Parts Analysis, 2022E

AMZN eCommerce - US Segment
AMZN eCommerce - Non-US Segment
AWS
AMZN Subscriptions
AMZN Advertising
= Total EV
- Corporate
- Net Debt (Cash)
= Equity Value
/ Diluted Shares
= Equity Value/Share
x SOTP Discount
= Equity Value/Share

Operating
Metric
GMV
GMV
EBITDA
Revenue
Revenue

2022E
$465,713
$269,881
$43,925
$39,607
$38,794

Low
1.25x
1.25x
17.5x
6.0x
7.0x

Multiple
High
1.75x
1.75x
22.5x
8.0x
9.0x

Avg
1.50x
1.50x
20.0x
7.0x
8.0x

Low
$582,142
$337,352
$768,692
$237,645
$271,559
$2,197,389
$25,000
($52,580)
$2,224,969
510.0
$4,362.68
10.0%
$3,926.42

Enterprise Value
2022E
High
$814,999
$472,292
$988,318
$316,860
$349,147
$2,941,615
$25,000
($52,580)
$2,969,195
510.0
$5,821.95
10.0%
$5,239.76

Avg
$698,570
$404,822
$878,505
$277,252
$310,353
$2,569,502
$25,000
($52,580)
$2,597,082
510.0
$5,092.32
10.0%
$4,583.09

Memo
~12% GMV CAGR '21-'26; Implies ~1.5x GMV at Midpoint
~13% GMV CAGR '21-'26; Implies ~1.5x GMV at Midpoint
~24% EBITDA CAGR '21-'26; implies 12x EV/Sales
NFLX trades at ~7x EV/Sales and EV/sub of $960 on our '22 estimates
Estimate ~22% AMZN Ad Rev CAGR '20-'25

Source: Cowen and Company.
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Survey Implications for Alphabet (Blackledge)
Google Cloud Platform once again had a solid showing in our annual Survey. In terms of
overall awareness, GCP increased to 59% vs. 51% in ’20 and 46% in ’19 among US
respondents. In Europe awareness was 63%, so somewhat higher.
Existing GCP customers in the US use the service for 42% of their cloud usage, compared
to 54% for Azure users and 48% for AWS users, underscoring the prevalence of a multicloud environment. 26% of US users looking to replace their provider in the next two
years plan to replace them with GCP, behind only AWS at 35%, while 35% of those
looking to add a new provider would add GCP, compared to AWS at 55%, IBM Cloud at
45%, and Microsoft Azure at 40% in the US.
When we asked current users of GCP whether they would add a new provider or replace
GCP, 54% of respondents stated they plan to add a new provider, but only 14% expect
to replace GCP in the US. In Europe 15% of respondents were using GCP ranking them
5th behind Azure, IBM Cloud, AWS, and SAP Cloud.
GOOG’s cloud segment reported $13.1BN of revenue in 2020, up 46.4% y/y from
$8.9BN revenue in ’19. Cloud also had ~$30BN in contract backlogs as of the end of
FY20. In 1Q21, Cloud generated $4.05BN, +45.7% y/y, and we expect the segment to
generate $18.4BN in ’21, growing to $44.9BN by ’26, a 20% 5-year CAGR. Mgmt. has
called out GCP has the primary driver, growing faster than Cloud overall, and with
strong demand from SMBs and Enterprise. Broadly speaking, we think the accelerated
migration to Cloud due to COVID-19 is likely to benefit GOOG over time.

Key Enterprise Software Points (Wood)

J. Derrick Wood, CFA
415.646.7370
derrick.wood@cowen.com



Public Cloud Growth: ~80% of respondents indicate that public cloud spend in
2021 is expected to grow faster or at the same rate as 2020 (Figure 13). Public
cloud spend expected to grow at 39%+ in 2021, an acceleration from 38% last
year and 36% two years ago. Mid-market is expected to experience the highest
growth (+46%) of all segments. (Figure 12). 75% of respondents indicated that
COVID-19 is accelerating their Cloud & SaaS migration, up from 58% at this
time a year ago. (Figure 22)



Public Cloud Usage: Azure, AWS and IBM ranked in the top 3 public cloud
vendors in total usage, with IBM gaining share on GCP in the #3 spot vs. last
year’s results (Figure 98). IBM saw the biggest incremental strength in the
enterprise and mid-market. SAP continued to rank #5 in usage with ORCL #6.
(Figure 98). IBM is considered the most aggressive in outbound direct sales
efforts (aside from low share vendor Digital Ocean), with respondents
highlighting IBM having the highest Y/Y increase in outbound efforts.

Andrew Sherman, CFA
415.646.7368
andrew.sherman@cowen.com
Carson Sippel
646.562.1446
carson.sippel@cowen.com
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Figure 98 Which of the following public cloud providers do you currently use?
45%
40%
35%
30%
25%
20%
15%
10%
5%
0%

38%
34%

33%
29%

27%
21%

23%
20%
13%
10%

2020

7%7%

7%7%

4%4%

3%3%

3%
1%

2021

Source: Cowen / Altman Solon Cloud Survey, April 2021.



Public Cloud Vendor Awareness: SAP (+11 p.p.), GCP (+8 p.p.) and Azure (+8
p.p.) saw the strongest increase in overall public cloud awareness this year.
ORCL retained its #5 position in terms of overall awareness, though within the
enterprise segment it dropped from #5 to #6, with SAP bumping up its
position to #5. Azure still retains its #1 lead in awareness in the enterprise
segment, but IBM took over the #2 position from AWS and narrowed its gap
with Azure. In the SMB, Azure closed the gap with AWS and is now tied for #1.,
while IBM remains ahead of GCP in the #3 spot in the mid-market, Azure
retains the #1 position but AWS narrowed the gap as #2 (Figure 34).



PaaS Usage: Azure, Salesforce, IBM and AWS retained the top 4 positions in
terms of PaaS usage. ORCL increased from #6 to #5 Y/Y, while NOW jumped
from #8 to #6, with GCP and SAP falling back. (Figure 54).



Cloud Migration Priority: E-Commerce, Databases, and Analytical apps (BI,
EDWs) are the top 3 on-prem workloads expected to transition to the cloud
over the next two years. Disaster recovery, e-mail/communications and back
office apps are the bottom 3 on-prem workloads expected to transition to
cloud over the next two years (Figure 46).
o

File systems carry the highest on-prem usage of any workload
surveyed (40% of respondents deploy file systems on-prem) and are
expected to see the greatest declines in on-prem spend over the next
2 years (Figure 44).



Public Cloud Security: MSFT Sentinel is still the most used public cloud security
service and has increased its lead (usage) over AWS and GCP (Figure 83).



Edge Computing: Awareness continues to climb (72% cite awareness, up from
64% last year (Figure 154). MSFT remains the leader with Edge Stack getting
60% usage, AWS Outposts 52% and Google Anthos 43%. IoT, intelligent apps &
op’l business app are the top 3 use-cases (Figure 130).
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Survey Implications for Microsoft (MSFT, Wood, Outperform)
Azure Awareness & Usage Again #1. Azure continues to control mindshare among
respondents and ranked #1 (for the fourth consecutive year) regarding which ThirdParty Cloud Service Providers respondents were familiar with. 74% of respondents
noted familiarity with Azure, up from 66% in last year’s survey and above #2 AWS with
72%, which attests to Azure’s continued strength in terms of buyer awareness (Figure
31). Additionally, when we asked respondents which cloud providers they currently use
and what % of their total public cloud usage each vendor represents, Azure ranked #1 in
both categories, with 38% of respondents currently using Azure (up from 34% last year
and ahead of #2 AWS at 33%), representing 60% of their firms’ total public cloud usage
(up from 59% last year and ahead of AWS and IBM Cloud tied for #2 with 50% each)
(Figure 32).


As it relates to Europe, Azure also ranked #1 in awareness with ~74%
familiarity, ahead of AWS at #2 (69%). When we asked respondents
which cloud providers they currently use and what % of their total
public cloud usage each vendor represents, Azure again ranked #1 in
both categories, with 31% of respondents currently using Azure
(ahead of IBM Cloud at #2 with 28%), representing 59% of their firms’
total public usage (ahead of AWS and IBM Cloud tied for #2 with 47%
each) and in-line with the U.S. results.

Results Indicate Azure Customers are Less Likely to Add Another Cloud Provider.
Current Azure users are the least likely to add another public cloud vendor, with 47% of
Azure users (vs. 43% last year) indicating they would add another cloud vendor, lower
than the 52% for AWS (consistent with last year) and 54% for GCP (vs. 50% last year). In
addition, only 12% of current Azure users plan to replace their current cloud vendor in
the next two years, consistent with last year and slightly behind AWS at 11% (vs. 10%
last year) but ahead of GCP at 14% (vs. 16% last year). We believe these datapoints
highlight customers’ overall satisfaction with Azure (Figure 36).
Azure Remains the PaaS Vendor of Choice. Taking a more granular look at the Public
Cloud market, Azure is the clear leader in current PaaS deployments, as 56% of
respondents are currently leveraging Azure PaaS, up from 53% last year and ahead of
#2 Salesforce App Cloud at 45% (vs. 40% last year) and representing the only vendor
with >50% of responses. Gartner expects the PaaS market to be one of the fastest
growing Public Cloud sub-segments (~22% CAGR ’21-’25) and account for nearly 20% of
the overall Public Cloud market in ’25 up from ~18% in ’21. Furthermore, 34% of
respondents indicated they are “considering” using Azure PaaS in the next two years (up
from 29% last year), which implies >90%+ of respondents are either currently using
Azure PaaS or are considering using Azure PaaS in the next two years (Figure 54). Azure
PaaS includes Power Apps, Power BI, SQL Server and other middleware, integration &
data management services.
Strong Mid-Market Presence Bodes Well for Azure. Mid-market respondents expect
spend with Public Cloud providers to increase 46% Y/Y in 2021, up substantially from
41%/33%/30% in our 2020/2019/2018 surveys, respectively. This is the highest growth
of all market segments, above overall expected Public Cloud spend growth of +39%.
(Figure 12). These results bode well for Azure given its strong mid-market presence, as
37% of mid-market respondents currently use Azure (vs. 32% last year), ahead of AWS
at #2 with 35%. Additionally, Azure ranked #1 with 45% of mid-market firms’ current
public cloud usage, slightly ahead of AWS and GCP at 42% each.
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European mid-market respondents expect spend with Public Cloud
providers to increase 29% Y/Y in 2021, below U.S. mid-market growth
at 46% and slightly below overall expected European Public Cloud
spend growth of +32%.

Azure Stack Well-Positioned for On-Prem Deployments. General awareness of On-Prem
Cloud-as-a-Serve (OPCaaS) solutions continues growing as 75% of respondents are
aware of OPCaaS solutions (vs. 66% last year), and Azure Stack leads the way with 60%
of respondents currently leveraging it (up from 57% last year), ahead of AWS Outposts
(52%) and Google Antheos (45%). We also asked respondents which OPCaaS solution
they are likely to use in the next two years and Azure Stack was the leader at 43%,
again ahead of AWS Outposts (31%) and Google Antheos (26%).


Our data show European respondents are less likely to use OPCaaS
solutions; however, Azure Stack led the way with 43% of respondents
currently using it, ahead of second-place AWS Outposts (39%) and
third-place Google Antheos (35%).

Azure Stack’s Edge Portfolio Appears Well-Positioned for Future Adoption. Azure will
play an important role as edge computing becomes more prominent, and Azure’s
growing edge portfolio positions the company well as enterprises embrace edge
computing. Awareness of edge computing increased from 64% last year to 72% this
year, with the top use case being IoT (14%). We then asked respondents when
purchasing cloud services how important it is to get services in a geographic location
close to the end-users (the ultimate goal of edge computing), and on aggregate 65% of
respondents deemed it either “very important” (54%) or “critical” (11%), which rises to
75% five years from now (45% “very important” and 30% “critical”). As we mentioned in
last year’s Edge Computing Ahead of the Curve® (LINK), we believe MSFT’s recently
released Azure Edge Zones, which are local extensions of Azure that will allow
customers to deploy VMs, containers, and other Azure services at the edge, will play an
increasingly important role moving forward.


European respondents expect edge computing to primarily drive OT
(17%) and IoT (15%) use-cases, which again bode well for Azure given
its comprehensive Azure Stack Edge portfolio, which includes
products specifically designed for IIoT and IoT use-cases.

MSFT Sentinel is the most used cloud security service & increased its lead in 2021. 61%
of respondents indicated that they use MSFT Sentinel, up from 51% in last year’s survey.
This is well above Amazon GuardDuty (39% up from 32% in 2020) and Google Backstory
Chronicle (24% vs. 20% in 2020). Future adoption of Azure Sentinel is also encouraging
as 63% of respondents indicated they are likely to use Azure Sentinel in the future,
significantly ahead of second-place Amazon Guard Duty (47%). Security is becoming an
increasingly important area for MSFT as the company noted its TTM Security revs
surpassed $10b (+40% Y/Y) on its 2Q21 earnings call in late January. (Figure 83).
Survey Implications for Oracle IaaS/PaaS (ORCL, Wood, Outperform) and SAP
IaaS/PaaS (SAP, Wood, Market Perform)
ORCL Awareness Rank in Public Cloud Rises Slightly, Though Adoption Levels are Still
Behind; SAP Gains Ground in Awareness and Sees Stronger Adoption Levels. 50% of
survey respondents indicated having familiarity with Oracle Cloud Infrastructure (OCI),
up from 46% last year, and its ranking was flat vs. last year at #5. Azure and AWS
continue to be at the front of the pack, but IBM (#3), GCP (#4), and SAP (#6) gained
meaningful traction in awareness, with SAP closing the gap on ORCL (Figure 31). With
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regard to actual usage, ORCL ranked #6 among vendors, flat with last year, with 7% of
respondents using it (vs. 7% last year). SAP HANA Cloud was at #5 (similar to last year),
with 13% of respondents using it, up from 10% last year (Figure 32). In Europe
specifically, ORCL ranked #6 with 9% of respondents currently using it, while SAP
ranked #5 with 15% of respondents using it.
ORCL Seeing a Modest Increase in the Use of its PaaS Offering, While SAP Falls Back a
Spot. ORCL’s PaaS offering ranked #5 (Figure 54, behind Azure, Salesforce App Cloud,
IBM Cloud, and Amazon PaaS, but ahead of ServiceNow Platform, Google App Engine,
SAP Cloud Platform, RedHat OpenShift, and Pivotal Cloud Foundry. ORCL improved its
ranking from #6 in our survey last year, and the percentage of respondents saying they
are using it increased from ~25% last year to ~33% this year. In turn, ~38% are actively
considering using it within the next two years, in-line with last year. Meanwhile, SAP
saw a weakening in rank from #7 to #8, with 21% of respondents indicating they are
using it (vs. 24% last year). 41% are actively considering SAP for PaaS within the next
two years. We note that NOW moved up in ranking from #8 to #6, with 32% of
respondents indicating they are using it (vs. 22% last year). 39 are actively considering
NOW for PaaS within the next two years.
Survey Implications for Salesforce.com PaaS (CRM, Wood, Outperform)
Strong Up-Tick for CRM’s PaaS Business; But MSFT Still #1. When asking respondents
which PaaS they currently use, Salesforce App Cloud is again ranked #2 after Microsoft
Azure PaaS. Specifically, as seen in Figure 54, ~45% of respondents indicated that they
are currently using the Salesforce PaaS offering, up from ~40% last year. This compares
to 56% currently using Azure PaaS, up from 53% last year. Furthermore, ~34% are
considering using Salesforce within the next two years, roughly in-line with ~35% last
year; while ~34% are considering using Microsoft, up from ~29% last year. CRM remains
ahead of competitors including IBM, AWS, ORCL, GCP, SAP, NOW, RedHat and Pivotal.
Overall, MSFT remains a formidable competitor to contend with, but results show that
CRM’s positioning remains strong and that it is a top ranking platform for building &
deploying next-gen cloud apps & data/integration/analytics services.
Survey Highlights for Apps Vendors
E-Commerce Spend Still Ranks #1 and Sees Acceleration. E-Commerce workloads were
the #1 ranked workload expected to migrate to cloud within the next two years, in-line
with last year, as seen in Figure 46, In turn, as a result of COVID-19, 59% of respondents
are likely to increase spend on e-Commerce workloads, up nicely from 45% last year and
tied for #1 with Security & Monitoring Software (Figure 18). These data points
represent potential incremental growth drivers for cloud-based e-Commerce solutions
like CRM’s Commerce Cloud and ADBE’s Commerce Cloud.
Front-Office App Migration Outlook Rebounds. Front-Office Applications (Sales,
Marketing, Service) improved this year in terms of non-cloud apps expected to
transition to cloud within the next two years. 40% of respondents highlighted front
office apps migrating within the next two years (#4 ranking), up from 29% last year
(#13 ranking), demonstrating a bounce back in priority for such modernization
initiatives. ~12% of respondents believe that Front-Office Apps will never transition to
cloud, the lowest of all workloads surveyed. Overall, the improvement in front-office
app migration spend bodes well for SaaS vendors such as CRM, ADBE, ZEN and HUBS
(Figure 46).
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Back-Office App Migration Priority Drops in Ranking. Our survey highlighted that BackOffice Applications (ERP, SCM, HCM, Financials) were the #11 most likely workload to
transition to cloud over the next two years (out of 13 different workload categories), a
decrease from #8 last year. 22% of respondents believe that Back-Office Apps will
never transition to cloud, slightly above 20% in our survey last year; 34% believe Back
Office Apps will transition within two years (roughly in-line with 35% last year); while
44% expect Back Office Apps will transition in over two years (roughly in-line with 45%
last year). This implies a comparatively lower priority of cloud migration spend for
ERP/HCM companies like WDAY, SAP and ORCL Apps in the medium-term. Longerterm, COVID-19 could prove to be a catalyst.

Survey Highlights for Database & Analytics Vendors
Database Migration Priority Moves to the #2 Spot. ~44% of respondents indicated they
expect database applications to transition from on-prem to the cloud within 2 years
(Figure 46), above ~38% in 2020’s survey. This ranked #2 in priority (behind ecommerce at #1) out of 13 different workload types, up from #4 last year. Moreover,
respondents indicated that ~50% of Database workloads residing in IaaS are susceptible
to SaaS/PaaS cannibalization, up from ~44% last year (Figure 52). The latter results
suggest there is somewhat higher interest in shifting single-tenant Database footprints
to multi-tenant PaaS services, but the former suggests a potential strong interest for
single-tenant cloud hosting as well. While there are several next-gen cloud database
offerings in the market that should benefit (i.e. MDB, AWS), the lion’s share of spend still
resides with leading vendors ORCL and MSFT. And given customer preference to take
more of a hybrid cloud deployment model for mission critical database apps, we see the
expanded product offerings from these vendors (i.e. ORCL’s Cloud@Customer and
Autonomous Cloud Database; MSFT’s Azure SQL Database and Azure Cosmos) helping
to position them to sell new IaaS and PaaS services into existing footprints.
Analytical Apps Migration Priority Jumps to the #3 Spot. ~44% of respondents
indicated they expect analytical apps (i.e. BI, Data Warehousing) to transition from onprem to the cloud within 2 years (Figure 46), above ~35% in 2020’s survey (this was
considered Fin Biz Apps before). This ranked #3 in priority out of 13 different workload
types, significantly up from #9 last year. We generally think this bodes well for
established cloud pure-plays including SNOW in Data Warehousing and DOMO in
BI/Analytics. It also stresses the need for on-prem vendors (i.e. TDC in Data
Warehousing; AYX, CRM/Tableau in BI/Analytics) to increasing embrace cloud delivery.

Implications for the IT Services sector (Bryan Bergin)
Bryan C. Bergin, CFA
646.562.1369
bryan.bergin@cowen.com
Jared Levine, CFA
646.562.1431
jared.levine@cowen.com
Zachary Ajzenman
646.562.1363
zachary.ajzenman@cowen.com

Workloads Continue to Move to Cloud
The pipeline of cloud migration projects remains robust, presenting a multi-year source
of growth for IT Services providers with offerings tailored to cloud design, migration and
management. In the 2021 survey, 30% of respondent workloads are supported by onpremise infrastructure in the US, which represents a decline of -600 bps y/y, evidencing
continued migration of workloads off of on-premise infrastructure and onto cloud. Five
years from now, US respondents project 25% of workloads to be supported via onpremise infrastructure. In the 2020 survey, this figure was 30%, suggesting a relatively
consistent pace of decline of on-premise infrastructure. Meanwhile, the workload
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infrastructure distribution across Europe varies, with France currently showing the
highest % of its workloads supported by on-prem (39%) and Italy the lowest (23%). Not
surprisingly, and similar to the US, respondents across the UK, France, Germany, and
Italy expect a continued migration of workloads away from on-premise infrastructure to
cloud.
Figure 99 What % of your workloads are supported by each infrastructure type?

Source: Cowen / 2021 Altman Solon Cloud Survey; Eur includes UK, Germany, France, and Italy. US N=654, UK N=200, FR N=203, DE N=211, IT N=229.

On-Premise Infrastructure Does Not Disappear, Requiring Ongoing Services Investment
Despite the increasing adoption of cloud infrastructure, on-premise infrastructure is not
going to disappear entirely as US participants pointed to 20% of workloads never
migrating to the cloud versus 18% in the 2019 survey and 19% in the 2020 survey. This
is consistent with the views of numerous IT Service providers that have noted the need
for continued investment in their on-premise infrastructure offerings despite the
ongoing shift to the cloud. Still, this suggests on-premise offerings have further to fall in
the coming years and require further efficiency to be driven into operating models by IT
Services providers in managed infrastructure practices.
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Figure 100 When do you expect to migrate workloads not currently supported?

Source: Cowen / Altman Solon Cloud Survey, May 2019, April 2020, and April 2021

Figure 101 What % of your workloads are supported by on-premise infrastructure?

Source: Cowen / 2021 Altman Solon Cloud Survey

COVID-19 Tailwind to Cloud Adoption
Versus the 2020 survey, there was an acceleration in the mix of US respondents that
anticipate that COVID-19 will spur an acceleration of cloud adoption plans (75% in 2021
vs. 58% in 2020) as well as intentions of shifting additional workloads to the cloud (71%
COWEN.COM

75

`
COWEN
EQUITY RESEARCH

May 26, 2021

in 2021 vs. 57% in 2020). This supports the increased demand for Digital
transformation activities that have emerged over the past year, benefiting those
vendors best positioned with Digital offerings, specifically with hyperscalers and
enterprise SaaS solution capability.
Figure 102 COVID-19 has accelerated or is accelerating my
organization’s plans to migrate to the cloud/SaaS

Figure 103 As a response to COVID-19, my organization is migrating or
planning to migrate workloads to the cloud/SaaS that
previously we weren’t planning to migrate

Source: Cowen / Altman Solon Cloud Survey, April 2020 and April 2021.

Source: Cowen / Altman Solon Cloud Survey, April 2020 and April 2021.

Consistent growth in 3rd Party Service Provider Spending
US respondents anticipate that IT spend with 3rd party infrastructure providers will
increase 5.0% in 2021, which is 40 bps above the 2017-2020 average growth
expectation of 4.6%. The anticipated increase in 3rd party spend is reflective of broader
market tailwinds. As organizations become increasingly tech-centric, companies are
looking to partners to leverage their IT strategy while they focus on their core
competencies.
Figure 104 Average expected annual change in IT spend with 3rd party infrastructure providers

Source: Cowen / Altman Solon Cloud Survey, 2017-2021.
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Leading IT Service Vendors around the Cloud
The most commonly cited IT service vendors used among US survey participants were
IBM (66%) and Accenture (38%). These bellwethers are well positioned to cross-sell their
services within organizations given their size and breadth. IBM was also the top vendor
cited across each European country captured in this year’s survey -- UK (41%), France
(49%), Germany (51%), and Italy (64%). Name recognition and incumbency as well as a
proprietary cloud offering in SoftLayer is no doubt a benefit that accrues here versus
other competing IT Services providers that are predominantly agnostic to cloud product.
Over the next 12 months, US participants anticipate the highest level of spend increase
with Atos (+9%), TCS (+8%) and DXC (+8%). These leaders compare to a group average of
+6%. While Outperform-rated DXC still has an estimated 27% of its revenue exposed to
on-premise IT outsourcing services, the company is leveraging its legacy offerings to
upsell its client base to other layers of its enterprise stack offering where there are
more opportunities for growth, such as applications and digital product engineering.
In Europe, aside from IBM at the top of vendor usage, there was a more diversified list
of vendors cited based on country. In the UK, Accenture, BT, Deloitte and Capgemini
rounded out the top 5 with Accenture showing the strongest growth projection at +5%
y/y. In France, IBM, Accenture, Capgemini were joined by Basefarm AS and NTT Data,
with NTT Data showing the strongest growth projection at +7%. And, in Germany, IBM,
T-Systems, Accenture, Capgemini and Deloitte were most often used with all in a tight
range of NTM projected spending (+3-4%).

Figure 105 IT service vendor usage and IT service vendor spend change among US participants

Source: Cowen / Altman Solon Cloud Survey, April 2021.
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Cloud Complexity Benefits 3rd Party Services Partners
When participants were asked on where they would require assistance in cloud
deployment, there was a broad need across the cloud deployment lifecycle; this is
consistent with the prior 3 surveys. The complexity of cloud deployments benefits 3rd
party Services providers that tailor service offerings around the lifecycle of cloud
implementation to providing support during long duration engagements. In the past 3
years, companies have consistently sought the most help in the same 3 areas: security,
optimizing performance, and migrating workloads
In 2021, Security ranking as the top area for assistance (62%) benefits the large
multinational Services providers, such as ACN and IBM, who have built out security
practices as an adjacency to their IT services and consulting offerings due to the everincreasing considerations of cyber security requirements within IT. Performance
optimization was the second most cited need (43%), reflecting clients desire to get more
from their spending, while Migrating workloads was the third most cited need (40%),
reflecting the significant activity required to execute a shift that is not often able to be
done by clients’ internal IT function. Large-scale multinational and offshore IT services
providers with scale are equally positioned to benefit from such tailwinds; recent
strength from offshore providers such as INFY and TCS.IN are good demonstrations of
this benefit.
Figure 106 Where would you need help in planning a cloud deployment?

Source: Cowen / Altman Solon Cloud Survey, May 2019, April 2020, and April 2021.

Multi-Cloud Uptick Increases Complexity
The percentage of multi-cloud users increased 10 pts y/y to 63% in 2021. In addition,
17% of companies expect to replace their existing public cloud provider in the next 2
years, while 43% expect to add another cloud provider. This level of change supports
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the notion that complexity in cloud environments will provide ongoing opportunity for IT
services vendors even after an initial migration.
Figure 107 How many cloud providers do you use?

Figure 108 Do you expect to add to or replace your cloud provider in the
next two years?

Source: Cowen / Altman Solon Cloud Survey, April 2020 and April 2021.

Source: Cowen / Altman Solon Cloud Survey, April 2021.

Uptick in 3rd Party Managed Cloud Services
In the 2021 survey, 21% of respondents pointed to a 3rd party supporting/managing
their cloud infrastructure, marking a notable increase relative to the 11% in the 2020
survey. The higher outsourcing activity was evident across organizations of all sizes. As
per the survey results, 22% of enterprise respondents noted 3rd party usage (vs. 8% last
year), mid-market was 21% (vs. 12%) and SMB was 20% (vs. 12%). Additional workload
was sourced from in-house across all respondent cohorts.
Among 3rd party usage, specialist cloud managed service providers represented the
largest share of the work. In the current year survey, 79% of participants who used a 3 rd
party for managed cloud infrastructure did so with specialist cloud service providers, up
2,100 bps y/y. As it relates to our coverage, we’ve seen recent M&A activity by Digital
Services providers such as EPAM, GLOB and DAVA with a focus on implementation
services within the enterprise SaaS ecosystem. These product engineering companies
are expanding their traditional offerings to adjacent areas such as cloud service
implementation to capture more enterprise wallet share. Meanwhile, 64% of
participants use a general outsourced IT provider for managed cloud infrastructure, flat
vs last year, however the overall higher outsourcing activity seen in this year’s survey
suggests the level of activity with outsourced IT providers increased.
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Figure 109 How does your organization support / manage your cloud infrastructure?

Source: Cowen / Altman Solon Cloud Survey, April 2020 and April 2021.

Figure 110 What type of third party do you currently use to manage your cloud?

Source: Cowen / Altman Solon Cloud Survey, April 2021.

Security Remains Critical in 3rd Party Selection Criteria; Other Reasons have Changed
When tasked with top factors in selecting a 3rd party support vendor, there is a shift in
top 3 priorities, either suggesting complexity has risen, or costs have been optimized.
Security & compliance ranked #1 in 2021, followed by Monitoring & support, and Setup
& migration. Net, it shows attractive opportunity remains for IT Services broadly.
Security remains a top concern, with ACN having the most visible developments across
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its cyber practice, although other Multinational and offshore providers have made
investments in cybersecurity, understanding the criticality.
Figure 111 What are the top factors when selecting a 3rd party support vendor?

Source: Cowen / Altman Solon Cloud Survey, April 2020 and April 2021.

Digital Engineering Insulated
Security & monitoring software and E-commerce were noted as the top workloads likely
to see increases in spend due to COVID-19. For consecutive years, E-commerce spend
was cited as a top workload which supports the core proficiencies around digital
product engineering capabilities of pure-plays DAVA, EPAM, GLOB, and GDYN, that are
often associated with the modernization of end customer experience technology
initiatives. Meanwhile, testing & development was the most commonly cited workload
where spending is expected to decrease this year; this is an area that is seeing
increasing application of automation technology.
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Figure 112 Of your current IT workloads, indicate whether they are likely to increase, stay the same, or decrease in spend in response to the COVID-19
outbreak

Source: Cowen / Altman Solon Cloud Survey, April 2021

Implications for Third-Party Data Center Operators (Synesael)
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Absolute Number of Colocation Workloads Continue to Increase; Getting Closer to
Completion of Outsourcing Trend
As shown in Figure 113 below, 30% of enterprise workloads/applications in the U.S. are
still hosted on-premise (vs. 36% in last year’s survey) whereas respondents expect 25%
to be hosted on-premise in five years (vs. 30% in last year’s survey). Similarly, in Europe,
30% of enterprise workloads/applications are still hosted on-premise whereas
respondents expect 24% to be hosted on-premise in five years. We believe the
continued shift away from on-premise deployments reflects the lower utilization of
these facilities that drives cost inefficiencies which, coupled with scaling challenges and
in-person managerial requirements, received greater scrutiny during the pandemic.
Although workloads hosted in a colocation environment in the U.S. did not increase Y/Y
and are expected to remain at 12% of total workloads five years from now (positively,
vs. 11% in last year’s survey), the absolute number of workloads is continuing to
increase as we note in Figure 115 that the % of survey respondents using colocation
infrastructure increased to 67% in 2021 from 55% in 2019 despite the % of workloads in
colocation environments remaining between 11-12% over this period. As for Europe,
while the % of workloads hosted in a colocation environment is expected to decline
slightly over the next five years to 12% from 13%, we would note a similar phenomenon
to the U.S. where total colocation spend is still expected to increase given the continued
rise in the absolute number of workloads. In turn, we would expect continued revenue
growth over the LT for third-party data center operators as the total number of
workloads continues to increase even as the expected % of workloads in a colocation
environment remains constant, or in the case of Europe, declines slightly. Furthermore,
we also believe that the 25% of workloads expected to remain on-premise in five years
in the U.S. and 24% in Europe represents close to the terminal portion of workloads that
will permanently reside in an on-premise environment. In the U.S., this view is driven by
the steady decline in the delta between the % of workloads currently on-premise vs. in
five years which is just 5% in this year’s survey vs. 11% in 2018, indicating that the
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portion of workloads expected to be migrated is declining. Although we do not have the
same historical comparisons for Europe, we would note that the expected portion of
workloads on-premise in five years is expected to be in a similar 20-25% range across
countries (excluding France) and we would expect the European market to broadly
mirror that of the U.S. as it matures over time.
Figure 113 What % of your workloads are supported by each infrastructure type? (U.S. Only)

Source: Cowen / Altman Solon Cloud Survey, 2018-2021.

Figure 114 What % of your workloads are supported by each infrastructure type?

Source: Cowen / Altman Solon Cloud Survey, April 2021. *Eur includes UK, DE, France, and Italy.
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Figure 115 % of Survey Respondents who reported a particular infrastructure type used in their
organization (U.S. Only)

Source: Cowen / Altman Solon Cloud Survey, May 2019, April 2020, and April 2021.

Price and Physical Security Most Critical when Selecting a Third-Party Colocation
Provider; Adoption of Multi-Cloud is Accelerating
As shown below, in the U.S., Price remained the most important consideration in the
selection of a colocation provider, representing no change from last year’s survey.
However, Physical Security is now the second most important criteria after ranking
third last year while Availability/Uptime ranked third, down from second in 2020. In
Europe, on the other hand, Price is similarly a focus as the second most important
criteria, however Physical Security is the most important consideration while
Compliance Certification is third. The focus on Price in both the U.S. and Europe is not
surprising and is reflected by enterprises demanding more large-footprint colocation
deployments particularly in the U.S. which QTS (QTS, Outperform, Synesael) recently
highlighted on its 1Q21 earnings call. We also are not surprised by the heightened focus
on Physical Security in both the U.S. and Europe given the events of the past year while
we view the slightly reduced importance placed on Availability/Uptime in the U.S. as
more a function of the greater importance on Physical Security. We also view the
heightened importance of Compliance in Europe as unsurprising given Europe’s
fragmented and more stringent data regulation landscape. Interestingly, in the U.S., the
Number of Cloud On-Ramps decreased in importance to number nine vs. six in 2020
which runs contrary to recent market trends that emphasize the importance of cloud
connectivity as enterprises increasingly adopt hybrid/multi-cloud architectures. To that
point, Figure 118 illustrates that U.S. enterprises are increasingly using multiple cloud
providers, speaking to the importance of connectivity which we view positively for
interconnect-oriented providers such as Equinix (EQIX, Outperform, Synesael), CoreSite
(COR, Outperform, Synesael), and Digital Realty (DLR, Market Perform, Synesael). As for
Europe, in-line with our expectations, the multi-cloud adoption trend is behind that of
the U.S. with 43% of European enterprises using only one cloud provider vs. 37% in the
U.S. That said, as illustrated by Figure 120, 38% of European respondents expect to add
a cloud provider in the next two years, speaking to the accelerating adoption of multicloud architectures among European enterprises.
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Figure 116 What are the top three criteria for selecting a colocation provider? (U.S. n = 390; EUR n
= 551) (2021)

Note: Darker shade of blue indicates higher ranking
Source: Cowen / Altman Solon Cloud Survey, April 2021. *Eur includes UK, FR, DE, & Italy. US N=390, UK N=200,
FR N=203, DE N=211, IT N=229.

Figure 117 What are the top three criteria for selecting a colocation provider? (n = 390) (U.S.
Only - 2020)

Note: Darker shade of blue indicates higher ranking
Source: Cowen / Altman Vilandrie & Co. Cloud Survey, April 2020.
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Figure 118 How many cloud providers do you use? (n = 363) (U.S. Only)

NOTE: Respondents must have been using at least one cloud provider to be included
Source: Cowen / Altman Solon Cloud Survey, April 2020 and April 2021.

Figure 119 How many cloud providers do you use? (U.S. n = 363; EUR n=671)

Source: Cowen / Altman Solon Cloud Survey, April 2021. US N=536, Eur N=671..
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Figure 120 Do you expect to add to or replace your cloud provider in the next two years? (Europe
Only, n = 843)

Source: Cowen / Altman Solon Cloud Survey, April 2021. *Europe includes UK, DE, France, and Italy.

Low Utilization of On-Premise Data Centers and Digital Transformation Initiatives to
Drive Continued Outsourcing
Among respondents who noted they have workloads being supported by on-premise
infrastructure, 48% of respondents in the U.S. (vs. 52% last year) and 67% in Europe
noted they are utilizing less than 50% of the power capacity of said infrastructure. More
specifically, 53% of SMB respondents in the U.S. (vs. 60% last year) and 73% in Europe
noted they are using less than 50% of their on-premise power capacity, which dropped
to 46% among enterprise respondents in the U.S. (consistent with last year) and 65% in
Europe, and 43% among mid-market respondents in the U.S. (vs. 52% last year) and 65%
in Europe. We believe the low utilization of on-premise infrastructure is a biproduct of
the gradual outsourcing of workloads from on-premise environments to cloud and/or
colocation environments which is supported by our findings in Figure 113 above. In turn,
it becomes increasingly inefficient to maintain this legacy infrastructure which given the
challenges of the pandemic, has accelerated over the last year. We believe the slight
decrease to 48% from 52% of those using <50% of their on-premise power capacity
reflects the impact of the pandemic as all IT infrastructure ran hotter than typical.
Moving forward, as enterprises prioritize their digital transformation initiatives coming
out of the pandemic, we expect outsourcing to continue in the NT driving increasing
enterprise demand for third-party colocation space, including in Europe where onpremise utilization is well below that of the U.S.
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Figure 121 Of your on-premise physical footprint, what % is currently being utilized? (U.S. n = 608;
EUR n = 764)

Note: Determined as a precentage of utilized power capacity
Source: Cowen / Altman Solon Cloud Survey, April 2021; *Europe includes UK, DE, France, and Italy.

Figure 122 Of your on-premise physical footprint, what % is currently being utilized? (n = 598) (U.S.
Only – 2020)

Note: Determined as a precentage of utilized power capacity
Source: Cowen / Altman Vilandrie & Co. Cloud Survey, April 2020.
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COVID-19 to Drive a Permanent Uptick in Enterprise Colocation Spending
As shown in Figure 123 below, 38% of respondents in the U.S. and 34% of respondents
in Europe noted that COVID-19 increased their organization’s spend on colocation while
only 8% of respondents in both the U.S. and Europe stated that COVID-19 drove a
decrease in their colocation spend. Of the 38% of U.S. respondents who noted that their
colocation expenses increased as a result of the pandemic, 85% expect their colocation
spend to increase next year, while of the 34% of European respondents who noted that
their colocation expenses increased as a result of the pandemic, 81% expect their
colocation spend to increase next year. These results indicate that the uptick in
colocation spending in immediate response to COVID-19 will persist, speaking to a level
of permanence in the higher spending. In addition, of the 8% of U.S. respondents in
Figure 123 who noted that their colocation expenses decreased due to COVID-19, 64%
expect their colocation spend to increase next year, while 66% of European respondents
who noted that their colocation expenses decreased due to COVID-19 expect their
colocation spend to increase next year. Combining the two segments of respondents
whose colocation spend increased/decreased in response to COVID-19, 81% of U.S.
respondents and 80% of European respondents expect to increase their colocation
spend next year which we believe reflects the increasing focus on digital transformation
coming out of the pandemic. As we highlighted in our 4Q20 Data Services Preview, this
is also in-line with our checks earlier in the year which indicated that U.S. enterprise
demand would accelerate after many IT decisions were postponed due to the pandemic.
In turn, this trend, coupled with the +80% of respondents in both the U.S. and Europe
who expect to increase their colocation spend next year, speaks positively to the
demand outlook for third-party colocation providers such as CoreSite, CyrusOne (CONE,
Outperform, Synesael), Digital Realty, Equinix, QTS, and Switch (SWCH, Market Perform,
Synesael).
Figure 123 Has your usage of different infrastructure types increased, stayed the same, or decreased
as a result of the COVID-19 outbreak? (n varies by infra. type)

Source: Cowen / Altman Solon Cloud Survey, April 2021.
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Figure 124 Over the next year, how do you expect your spend on colocation to change? (U.S. Only)

Source: Cowen / Altman Solon Cloud Survey, April 2021.

Figure 125 Over the next year, how do you expect your spend on colocation to change? (EUR Only)
Respondents who indicated that COVID-19 has
increased their colocation spend (n=422)

Respondents who indicated that COVID-19 has
decreased their colocation spend (n=44)
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Implications for Edge Computing (Synesael)
Greater Awareness of Edge Computing in the U.S. vs. Europe; Awareness in the U.S. is
Growing
Figure 126 Are you aware of edge computing? (U.S. (N = 654), U.K. (N = 200), France (N = 203),
Germany (N = 221), Italy (N = 229))

Source: Cowen / Altman Solon Cloud Survey, April 2021; *Europe includes UK, DE, France, & Italy.

As shown in the figure above, when respondents were asked if they are aware of edge
computing, 72% of overall U.S. respondents said “Yes” which compares to 62% of
respondents in Europe (the United Kingdom, France, Germany, and Italy). Specific to
Europe, respondents in Germany and Italy had the greatest awareness of edge
computing with 65% of respondents stating they are aware of it, followed by the U.K. at
62% and France at 54%. While we would note that the number of respondents surveyed
per country in Europe is lower than that of the U.S., we are not surprised by our findings
given the U.S. has historically led other regions in technology adoption and would note
that awareness is the first step in adoption. Furthermore, as shown in the following
figure, awareness of edge computing across overall U.S. respondents surveyed has
grown Y/Y to 72% in our 2021 survey from 64% in our 2020 survey and 57% in our
2019 survey. We expect awareness of edge computing to grow further both in the U.S.
and internationally as more edge computing use cases emerge, which will serve as the
catalyst for more edge deployments/investment. Furthermore, within the U.S. we would
note that awareness of edge computing among SMB decreased Y/Y which we found
surprising, although awareness of edge computing among mid-market and enterprise
respondents increased notably, which we believe stems from the greater benefit that
can be derived from edge computing use cases for these businesses specifically.
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Figure 127 U.S. Only: Are you aware of edge computing? (2021 N = 654; 2020 N = 644)

Source: Cowen / Altman Solon Cloud Survey, April 2020 and April 2021.

U.S. and Europe Respondents View Edge Computing as Important for Improving
Security and Reducing Latency
Figure 128 Why do you think edge computing will become an important feature to your organization?
(U.S. (N = 474), U.K. (N = 123), France (N = 109), Germany (N = 138), Italy (N = 149)

Source: Cowen / Altman Solon Cloud Survey, April 2021. *Europe includes UK, DE, France, and Italy.

When asked why edge computing will become an important feature with their
organizations, the most common answer in both the U.S. (25%) and Europe (26%) was
“Improving Security”. We are not surprised by this response as we previously
highlighted security as a potential benefit of edge computing in our Ahead of the Curve®
Series report Livin' On The Edge: Cowen's Edge Cloud Computing Series, where we
noted that limiting the transfer of data and sensitive information between the edge and
core data centers (i.e. moving data to the edge) inherently limits potential risks
assuming provided edge points are secured. In addition to security, both U.S. (23%) and
European (24%) respondents highlighted “Increasing performance of applications by
reducing latency” as the second most common reason for edge computing becoming
important to their organizations. We have previously noted that the edge will enable a
new set of applications and processes centered on machine-oriented use cases, and as
machines increasingly become the “end user” of data center or network output, we
continue to believe demand for applications requiring significantly lower latency will
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increase, in turn requiring computing to occur closer to end users (i.e. the edge), thus
reducing latency for current applications and enabling new latency-sensitive
applications. To that point, respondents in both Europe (16%) and the U.S. (15%)
highlighted “Enabling use cases that were not possible before” as a reason for edge
computing becoming more important. In addition, with less data being transported from
the core to the edge (and vice versa), respondents also highlighted “lower bandwidth”
costs as driving the importance of edge computing. Interestingly, when evaluating U.S
survey results Y/Y, we observe that security moved up to the most important feature
that edge computing will enable from the third most important feature, which we
believe reflects the increased number of attacks since the start of the pandemic. In
addition, only 2% of both U.S. and Europe survey respondents noted that they do not
believe edge computing will be important, which for the U.S. is down from 3% of
respondents in 2020.
Figure 129 U.S. Only: Why do you think edge computing will become an important feature to your
organization?

Source: Cowen / Altman Solon Cloud Survey, April 2020 and April 2021.
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Internet of Things (IoT) is the Most Common Use Case Expected to be Enabled by Edge
Computing
Figure 130 What are the common use cases that will be enabled by edge computing in your organization? (U.S. (N = 474), U.K. (N = 123), France (N = 109),
Germany (N = 138), Italy (N = 149))

Source: Cowen / Altman Solon Cloud Survey, April 2021. *Europe includes UK, DE, France, and Italy.

As shown in the figure above, across survey respondents in both Europe (16%) and the
U.S. (14%), the most common use case expected to be enabled by edge computing was
Internet of Things (IoT) which we found unsurprising as we have previously highlighted
IoT as one of the top edge computing use cases. In Europe, the second most common
use case was Analytics which was highlighted by 11% of respondents, followed by
Operational and Augmented Reality (AR) use cases at 10%. Among U.S. respondents,
Intelligent Applications were the second most common use case which was highlighted
by 12% of respondents, with Operational, Analytics, and Virtual Reality (VR) use cases
tied for third place at 10%. That said, as shown in the figure below, four new use cases
were added to the list of common new use cases for survey respondents to select from,
thus making Y/Y comparisons for use cases among U.S. respondent tougher. Perhaps
equally important to what use cases are expected to be most popular is the number of
new use cases that edge computing will enable. To that point, as shown in the figures
above, we can envision at least eleven different types of use cases that will be enabled
by edge computing.
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Figure 131 U.S. Only: What are the common use cases that will be enabled by edge computing in your organization?

Source: Cowen / Altman Solon Cloud Survey, April 2021.

Getting Cloud Services In A Geographic Location Close To The End Users Is Expected to
Become Increasingly Critical/Important Over The Next Five Years
As shown in the figures below, over 48% of respondents in the U.S. and Europe
highlighted getting cloud services in a geographic location close to the end users as very
important/critical currently. Importantly, over 61% of respondents highlighted this as
being very important/critical to their purchasing of cloud services in five years. We
believe this reflects the need to have more edge computing and broadly is reflective of
the augmentation in the data center hierarchy we believe edge computing will enable,
which we spoke of (on page 59) in our Livin’ on the Edge report. Furthermore, we
believe the growing importance of deploying services closer to the end use over time
reflects the desire among enterprises to launch new use cases similar to those
previously mentioned which are expected to be enabled by edge computing.
Interestingly, when looking at responses by country, we observe that the percentage of
respondents who view geographic location close to the end users as “not important” in
five years is less than 6% in France, Germany, Italy and the U.S., while the U.K. is slightly
higher at 9%, supporting our view that the edge will be important. In addition, when
looking at the results in the U.S. Y/Y, we observe that 65% of respondents now view
geographic location close to the end users as very important/critical vs. 57% last year,
suggesting this is increasingly top of mind for enterprise survey respondents purchasing
cloud services. In addition, in five years 76% of U.S. respondents expect it to be very
important/critical vs. 68% in our 2020 survey, further supporting its importance in
future decision making.
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Figure 132 Europe Only: When currently purchasing cloud services, how important is it to get services in a geographic
location close to the end-users?
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Critical
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28%
39%
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41%
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14%
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4%
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5%
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Italy (n = 149)
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11%

14%
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46%
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41%
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Source: Cowen / Altman Solon Cloud Survey, April 2021.
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Figure 133 U.S. Only: When currently purchasing cloud services, how important is it to get services in
a geographic location close to the end-users?

Source: Cowen / Altman Solon Cloud Survey, April 2002 and April 2021.

Implications for Memory ICs, Optical ICs and Storage Hardware (Karl
Ackerman)
Karl Ackerman, CFA Storage Component Providers Are Primary Beneficiaries Of Public Cloud Growth
415.646.7219 The continued migration to public cloud vendors is most beneficial for component NAND
karl.ackerman@cowen.com flash providers and high capacity hard disk drive (HDD) providers rather than branded
storage vendors. Specifically, Micron (MU), Western Digital (WDC) and Seagate (STX)
Sam Reiff are positioned well to support public cloud buildouts, driven by their ability to directly
415.646.7223 sell to hyperscale service providers. Indeed, we think 50% of WDC and STX’s nearline
samuel.reiff@cowen.com HDD offerings (~1/3 of sales) are sold to public cloud providers. The benefit Seagate will
receive from growing public cloud demand will be counteracted, somewhat, by the
sustained declines of mission critical drives, which reside entirely in on-premise
environments. Western Digital exited mission critical HDDs over 2 years ago in favor of
redeploying R&D toward enterprise SSDs. Seagate’s strategy to offer Lyve Cloud, a
storage-as-a-service in collaboration with Equinix, aims to capitalize on solving the
complexity of distributed data across clouds and reduce the cost of storage.
A Shift To Public Cloud Is Most Problematic For Branded Storage Hardware Vendors
Storage file systems are expected to witness the largest decline over the next 2 years
across on-premise infrastructure. This is most problematic for branded storage vendors,
including Netapp (NTAP) and Pure Storage (PSTG). Nevertheless, we do see long-term
opportunities for PSTG and NTAP as their all flash array (AFA) software and hardware
best incorporate hyperscale object storage software APIs with the robust support of
multi-cloud environments. Moreover, PSTG and NTAP’s enhanced focus on subscriptionbased storage offerings should continue to resonate well, evidenced by this year’s small
and medium business survey respondents willing to adopt private-cloud and SaaS
consumption models for storage (file) management.
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Figure 134 - What Infrastructure Types Are Your Current Workloads Distributed On, And How Will
This Change In 2 Years?
Change in usage in 2 years (in p.p.)

Current % of usage

(Sorted by change in future on-premise usage)
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Cloud
20%
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Source: Cowen / Altman Solon Cloud Survey, May 2021.

Rise Of Public Cloud Should Drive Demand For High Speed Optical Interconnects
The complexity of workloads within data centers and the higher utilization rates
required for cloud consumption models are pushing the throughput bottleneck back
toward the network. Simply put, networking speeds must improve to take full
advantage of innovation across silicon and software to drive more efficient utilization
rates within data centers. The emergence of heterogeneous compute architectures
within data centers is pushing deeper and broader adoption of very high capacity optical
interconnects, with pulse amplitude modulation (PAM) technologies pushing cost- and
dollar-efficiency. We see Marvell (MRVL), Semtech (SMTC) and MACOM (MTSI) best
positioned within our coverage, and MaxLinear (MXL; Not Covered), Broadcom (AVGO;
Matt Ramsay) and Innovium (private) are also favorably exposed to adoption of higher
optical speeds within data centers.
Datacenter Architectures Continue To Be Refined
Cloud Service Providers (CSPs) have brought significant disruption to the IT landscape,
particularly storage. In the past, on-premise IT departments had the burden of building,
maintaining, upgrading, and operating very expensive storage and compute systems
themselves from vendor-specific hardware and software providers. As new storage
needs expanded across organizations, the leeriness to change or disrupt their business
models led to a rigid, siloed approach to data management. Public cloud vendors began
to build out their own infrastructure to better manage data growth, which included
massive scale and distribution of data management across hundreds of physical nodes.
As they began to build their infrastructure, CSPs circumvented traditional, expensive
storage area networks and storage arrays from third party vendors for open-source or
in-house software and white-labeled hardware. Public CSPs aren’t ideal for all
workloads, however, and many enterprises are looking to deploy a hybrid approach –
combining the security of on-premise infrastructure, or private clouds, with the
consumption-based, high-utilization model pioneered by public cloud service providers.
In order to adapt and address evolving customer needs, branded storage vendors have
introduced new hardware and software that aim to reduce the complexity of storage
management and facilitate an efficient, secure transfer of data between public and
private cloud environments. Importantly, these vendors realize that a hybrid cloud

98

COWEN.COM

`
COWEN
EQUITY RESEARCH

May 26, 2021

approach is the ideal storage management model and enabling IT departments to
partition workloads to the public cloud does not need to be an all-or-nothing transition.
Memory Component Providers’ Role In Cloud Storage Infrastructure
For memory semiconductor providers (Samsung, Hynix, Micron, Western Digital, Kioxia,
Intel and YMTC), form factor and network configuration compatibility will be less of a
determinant of growth than the simple fact that all cloud and private enterprise
customers will simply need more bits to support their workloads and application
performance. The server market (both cloud and on-prem enterprise) is becoming a
larger portion of bit share – only second to the handset market.
Figure 135 – Server Is Increasing As A Percentage Of DRAM Demand
100%

Figure 136 – Server (Ent. SSD) Is Increasing As A % Of NAND Demand
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We forecast server DRAM demand will grow at ~30% through 2023, above overall
DRAM demand of 20%/year, and we expect enterprise-grade NAND demand to advance
35% per year through 2023. Our assumptions are supported by an increasing mix of
hyperscale server procurement, which historically has led to higher memory/storage
utilization per server given demand for compute intensive workloads like AI/ML.
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Figure 137 - Server Unit Mix Split By On-Prem and Hyperscale
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Chart created by Cowen based on Gartner Research
Source: Gartner, Inc., Forecast: Servers, All Countries, 2019 YR-2025 YR, 1Q21 Update, 2021, Kiyomi Yamada et al.

Public Cloud Data Growth Demands High Capacity HDDs
Enterprise IT remains in the early innings of an explosion in data creation, forecast to
grow to ~175 Zettabytes by 2025 by doubling every ~2-3yrs. One of the largest
challenges posed to existing storage networks from the implementation of multi-cloud,
hybrid storage consumption models is the increasing volume of unstructured, complex
data like video, audio and imagery captured by edge devices and endpoint systems.
Compounding the problem of simply storing the volume and structure of data is
facilitating the value-add use of the data. This strategic facet of enterprise data
management has made choosing the medium of storage, as well as the consumption
model, even more important.
Figure 138 – Data Creation Is Scaling Rapidly, And Capturing Even A Small
Portion Will Require Steep Growth In EB Capacity

Figure 139 – The Installed Base Of Storage Won’t Capture Even
10% Of Data Generated

Source: STX 2021 Analyst Day (Data Age 2025, STX with data from IDC)

Source: STX 2019 Analyst Day

NAND flash was expected to usurp HDD’s place in most storage applications based on
NAND’s superior performance for latency-sensitive applications and its physical size
(enabling smaller, lighter device form factors). While NAND does have much shorter
access delay (i.e., faster IOPS), SSDs are still 7-9x more costly than HDDs on a per bit
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basis. We don’t expect $/GB economics to justify replacing HDDs in the data center or at
the Edge for long term data retention (i.e., cold storage).
Figure 140 – Access Delay For Different Memory/Storage Technologies

Figure 141 – HDDs Will Dominate Capacity Shipments For Years To
Come

Enterprise EB Shipments By HDD/SSD

3,000

15x

2,500
11x
2,000

9x
1,500

9x

9x
7x

7x

1,000

88%

87%

12%

13%

C2023E

C2024E

90%
91%

500

-

92%
C2017

91%
C2018

Enterprise SSD Capacity

Source: Fusion-IO; SNIA

9x

91%
C2019

90%

C2020

9%

10%

C2021E

C2022E

Enterprise HDD Capacity

SSD vs. HDD ASP/GB

Source: Gartner, Inc., Forecast: Hard-Disk Drives, Worldwide, 2017-2024, 4Q20
Update, Dec 2020, John Monroe; charts created by Cowen and Company

To that point, Seagate estimates that for the total storage market, mass capacity hard
drives should comprise over 65% of EBs growing at a ~35% CAGR through 2026.
Specifically, for cloud providers, nearline drives compose about 90% of data center
storage, which we expect to remain stable for the next five years.
Figure 142 – NAND Will Play A Growing In Storage, Though Most EB
Growth Will Be Shouldered By HDDs

Figure 143 – Mass Capacity HDDs Will Continue To Be The Storage
Workhorse For CSPs For Years To Come

Source: STX 2021 Analyst Day (Forward Insights NAND and SSD Insights Q4’20)

Source: STX 2021 Analyst Day (IDC Cloud Infrastructure Index 2019)

It’s clear to us the HDD market has many more years of relevance in the data center,
and even though it is a much more mature technology than NAND, there are still
multiple market subsegments within HDDs that will grow double digits over the next
few years. Competitiveness among industry players is generally characterized by
providing the highest-capacity drives, which are first adopted by hyperscale cloud
customers before seeing mainstream adoption in the non-cloud enterprise market.
These “nearline” drives are the predominant facilitators of EB growth, mostly
manufactured by STX and WDC. The average capacity point sold to the enterprise
market approximated 14TB in C2020, and WDC and STX are currently ramping 16TB
and 18TB drives today.
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Figure 144 – Enterprise HDD Market Share (By Capacity Shipment)
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Figure 145 – Nearline HDD Market Share (By Capacity Shipment)
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A common misconception is that HDDs are wholly in secular decline. While this is largely
true for 40% of the market (PCs, areas of gaming consoles, SAS/performance drives),
capacity-optimized nearline enterprise drives will be the primary beneficiary of cloud
and Edge storage and should enjoy another decade of growth both in capacity and
revenue share of the HDD market. Enterprise drives sport a higher ASP per unit than
their client counterparts, though have superior cost on an ASP/GB basis.
Figure 147 – HDD Market Forecast (Revenue)
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Even within 3.5” form factors (traditionally thought of as PC-focused), video and
surveillance applications should drive considerable growth to partially offset ongoing
declines across other applications that have largely migrated to NAND flash.
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Figure 148 – Surveillance Capacity Shipments Should Buffer Secular Declines In PC Form Factor
HDDs
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Within PC-grade HDDs, video surveillance should see DD%
capacity growth through C22, offset by declines across other
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A Shift To Public Cloud Is Most Problematic For Branded Storage Hardware Vendors
Storage file systems are expected to witness the largest decline over the next 2 years
across on-premise infrastructure. This is most problematic for branded storage vendors,
including Netapp (NTAP) and Pure Storage (PSTG). Nevertheless, we do see long-term
opportunities for PSTG and NTAP as their all flash array (AFA) software and hardware
best incorporate hyperscale object storage software APIs with the robust support of
multi-cloud environments. Moreover, PSTG and NTAP’s enhanced focus on subscriptionbased storage offerings should continue to resonate well, evidenced by this year’s small
and medium business survey respondents willing to adopt private-cloud and SaaS
consumption models for storage (file) management.
For private cloud and on-premise storage architectures to achieve necessary ROI,
storage architectures will increasingly require object-based storage rather than file- or
block-based storage file systems, which expands the competitive landscape of storage
hardware and storage software providers. Moreover, we see non-volatile memory
express over fabrics (NVMe-oF), a protocol that connects applications to storage across
a network fabric, becoming more prevalent in private cloud and on-premise workloads
as hyperscale and data center IT teams look to increasingly simplifying the design of
storage connectivity. Please see our Ahead Of The Curve® Series reports on Storage and
Networking and Memory and Compute for more detail.
We think storage vendors like NTAP and PSTG should participate well in private cloud,
on-prem and co-located facilities given investments in all-flash arrays (AFs) and
software partnerships with US public cloud providers.
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Figure 149 – ECB Market Landscape
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Rise Of Public Cloud Should Drive Demand For High Speed Optical Interconnects
The complexity of workloads within data centers and the higher utilization rates
required for cloud consumption models are pushing the throughput bottleneck back
toward the network. Simply put, networking speeds must improve to take full
advantage of innovation across silicon and software to drive more efficient utilization
rates within data centers. The emergence of heterogeneous compute architectures
within data centers is pushing deeper and broader adoption of very high capacity optical
interconnects, with pulse amplitude modulation (PAM) technologies pushing cost- and
dollar-efficiency. Latency will be critical to application performance and therefore the
profitability of enterprises that deploy such applications. For example, AMZN in a blog
post noted that a 100 millisecond increase in latency costs AMZN a 1% drop in sales. We
see Marvell (MRVL), Semtech (SMTC) and MACOM (MTSI) best positioned within our
coverage, and MaxLinear (MXL; Not Covered), Broadcom (AVGO; Matt Ramsay) and
Innovium (private) are also favorably exposed to adoption of higher optical speeds
within data centers.
Data Center
Near term, we think MACOM and Semtech will benefit from US and China hyperscalers
continuing to deploy 100GbE links, and both MACOM and Semtech remain leading
suppliers of high-performance analog components (transimpedance amplifiers or TIAs,
drivers, and CDRs) addressing this market. Today 100GbE remains the primary
configuration within short-reach datacenter interconnects with physical connections
typically consisting of 4-lane 25G NRZ links. To reduce the cost of optical modules, Pulse
Amplitude Modulation (PAM-4) has emerged as the modulation choice of the industry
that will better enable 200GbE and 400GbE deployments for optical and copper
interconnects by doubling the bits per symbol at the same baud rate, thereby reducing
the number of wavelengths used to transmit data. Marvell’s recent acquisition of Inphi
greatly enhances its ability to address 400G PAM4 optics as optical speeds transition
from NRZ to PAM for higher throughput. We think MACOM and Semtech have the
capability to participate in 200G and 400G deployments, primarily from analog
capabilities with drivers, TIAs and CDRs that comply with the recently released
200/400Gbps Open Eye MSA standards. Additionally, MACOM’s 100G PAM-4 DSP, using
4-lane 25G NRZ input and PAM-4 output, should expand its market opportunity within
both the data center and midhaul network infrastructure markets.
Figure 150 – Data Center Optical Transceiver Chip Forecast By Interface
Speed

Figure 151 – MACOM and Semtech’s Data Center Opportunity Is For
Applications Under 2km

Source: Poet Technologies, June 30, 2020 Presentation

Source: Neophotonics
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Migration to Cloud: Implications Of Hyperscale Datacenter, Edge
Computing & Artificial Intelligence (AI) Growth On The Semiconductor
Sector (Matt Ramsay)
Matthew D. Ramsay
415.646.7373
matt.ramsay@cowen.com

In this section, we outline high-level implications of workload migration to public cloud
environments as well as growing enterprise interest in artificial intelligence, machine
learning, and edge computing.
We view the datacenter market as one of the four key growth verticals within our
semiconductor investing framework. Near-term we see continued robust investment in
datacenter CapEx, with the COVID-19 pandemic driving the need to support an
increasingly flexible workforce and increased streaming trends. While there were initial
questions as to the sustainability of these trends after the initial shock to the system
from the pandemic, as the survey indicates, much of the accelerated workload migration
is expected to be permanent. As such, we expect any digestion in enterprise and
government IT spending to be offset by cloud spending.
Further, as supported by the survey work in this report, we believe the majority of AIbased computing will be done in the cloud and therefore this market is ripe for
sustainable growth driven by AI-infused computation to support HPC, advertising,
medical, automotive applications as well as the backbone of the IoT. Lastly, we would
note increased awareness in edge computing driven by both a variety of potential use
cases and data security needs.
Building Blocks of Cloud Migration and How Hyperscale AI-infused Computing Drives
Heterogeneous Architecture
Within the datacenter market, we anticipate heavy investment in artificial intelligence
workloads to drive a steady transition to accelerator and application-specific computing
architectures, supporting growth in GPUs, ASIC, FPGA and other accelerators.
We believe in the early days of the internet, most computing datacenter capacity was
gained by scaling out the number of single servers deployed – these types of designs
dominated the 1995-2005 period of Internet and dot.com growth. As the cloud was
born in the mid-2000s, virtualization of homogenous CPUs (largely Intel) proliferated
using VMWare, Citrix, Microsoft’s HyperV and other virtualization technologies. This
architecture rapidly grew in prominence as a way to drive datacenter utilization,
efficiency and optimize Total Cost of Ownership (TCO). In this type of architecture, most
functions are implemented in software and placed via virtualization tools onto a
common set of shared and interchangeable hardware. While this architecture is now
commonplace in cloud datacenter, it is still being adopted in wireless/wired
infrastructure markets through technologies including Network Functions Virtualization
(NFV) and Software Defined Networking (SDN) as operators look to gain the datacenter
efficiencies already enjoyed by cloud service providers.
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Figure 152 - Move From Vertical/Horizontal Scaling To Virtualization To Application Specific Accelerated Computing Driven By AI

Source: VMware

Starting in roughly 2015, the push for greater computing horsepower combined with
optimized TCO needed a new leg of innovation having pushed homogenous hardware
virtualization to the max. Catalyzed by AI, the deployment of more application-specific
silicon or accelerators that sit alongside or tightly integrated to the server CPUs began
to gain prominence, offloading certain tasks much more efficiently than the general
purpose computing engines present on the central server chip. Examples include GPU,
DSP, FPGA and ASIC silicon tightly coupled with the server and able to offload
repeatable or specific tasks more efficiently than a general purpose design. We believe
this trend will continue to proliferate (and is applicable outside the datacenter in each of
our AI-infused markets) and we focus our coverage universe on companies with
differentiated application-specific technology (and even Intel is becoming a much more
diverse silicon provider). More broadly, however, as this new accelerated and
application-specific computing trend accelerates, we remain bullish on companies
generally tied to higher levels of computing – regardless of architecture.
What Is Allowing AI to Take Off and Catalyze New Growth?
Below, we identify five key catalysts that are allowing artificial intelligence to take off,
many of which are directly or indirectly tied to increased public cloud utilization.
1)

Data explosion: It is critical to understand that data is the fuel that feeds artificial
intelligence innovation. Likewise, more and more of data capture and processing
needs are taking place on the edge of the network. Each piece of data can
essentially be used as a piece of evidence to improve a machine’s decision-making
functionality in artificial intelligence. Connectivity has allowed for an explosion of
data creation and sharing from the edge of the network to the cloud, while memory
bit growth and cost reductions have allowed this data to be managed efficiently.
This increased connectivity has also enabled what the Industrial Revolution 4.0 and
IoT. This fourth industrial revolution that is taking place today is characterized by
physical machines, robots, and systems as well as IoT devices (phones, sensors)
which generate immense amounts of data that can be used more effectively to
provide real-time insights and autonomy. This can be done with the use of cognitive
computing (AI and ML), simulation, and augmented reality. It has also led to the
creation of cyber-physical systems where a machine exists not only in its physical
form but also as an exact digital replica (a Digital Twin) that can behave in the same
way to give users better insights.
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2)

Hyperscale and public cloud has put computing power, data storage, and software
developers under the same roof: Data processing and storage has increasingly been
dominated by a few large hyperscale cloud players. This allows better economics,
and better data sets for artificial intelligence from hyperscale datacenter owners,
and thus better AI-trained models. While we believe AI-at-the-edge will grow as
inferencing puts AI into practice, initially the economics of cloud computing has
allowed rapid advancements in AI hardware/software in cloud environments is
serving as a catalyst for the industry.

3)

The “GPU’s” application to AI: While the cost of overall computing has continued to
decline (albeit at a checked pace versus prior paces), perhaps the most important
hardware change to artificial intelligence has been the advanced adoption of
accelerators, primarily GPUs. CPUs, the primary compute engines in PCs and
servers, can operate a broad array of complex tasks in succession, known as serial
processing. GPUs (and other accelerators) are designed to do many simple tasks
very quickly and simultaneously (parallel processing) given their original function
was to manipulate many pixels on a monitor simultaneously.

4)

Enterprise spending on AI is increasing: Simply put, companies are realizing the
value AI can bring to their businesses and investing in it, starting with hyperscale
players but moving down to traditional enterprises. We believe it is the significant
increase in enterprise investment, particularly by hyperscale cloud vendors, that
has inflected growth.

5)

Last but NOT Least – Software: The start of this rise in software investment should
continue to unleash AI computing growth. Most notably, as Machine/Deep learning
software development environments scale, Artificial intelligence innovation across
the stack will benefit. We have seen and expect continued development from
environments such as Google’s TensorFlow, Caffe (started at Facebook), and
multiple open-sourced environments. Similarly, improvements in virtualization and
networking software (in addition to hardware) are allowing increased portability of
computing frameworks, allowing them to move to or be implemented in edge
environments.

The Edge – The Next Frontier of Cloud Computing
Just as the cloud moved processing, networking, storage, memory, and software into
centralized locations, edge computing will bring these resources back closer to the
devices consuming them, driven by the need for low-latency access to cloud-scale
computing and data. Catalyzed by artificial intelligence/5G and enabled by an
increasingly holistic approach to technology, edge computing will have wide-ranging
implications across both hardware and software.
While communications infrastructure will require the largest architectural changes, MPU
(CPU, GPU, accelerator) and memory players will need to position themselves to
capitalize on the burgeoning Edge Cloud market. As with enterprise and hyperscale
datacenters, n-node MPUs will serve as the processing components of servers in this
new form factor, presenting unique challenges and priorities that will need to be
addressed.
While the edge cloud market is still in its infancy, investors need to be paying attention
as we see edge Cloud Computing following a similar, potentially exponential adoption
curve as Cloud did in the mid-2000s. We see edge computing following a similar,
potentially exponential adoption curve as the latency benefits and new applications pull
cloud-scale AI-infused computing toward the edge over the next decade. As shown in
the figure above, we forecast edge MPU revenue growing at a 104% CAGR from 2019-
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2028 (admittedly off a small base), but exiting the 2028 forecast period still growing at
a 45% CAGR and driving a greater share of dollar value annual growth than core cloud
exiting this decade.
Figure 153 - Edge Microprocessor TAM Expansion Versus Traditional Cloud ($B Annually)

Source: Cowen and Company estimates, Tolaga Research

With heterogeneous architectures enabled by accelerators not gaining prominence (led
by NVIDIA) until the mid-2010s, the first decade of cloud computing’s ramp saw
virtually the entire MPU TAM go to CPU players, largely Intel. This will not repeat in the
edge computing market as accelerated computing architectures are entering the initial
buildout phase with a proven model. As a result, we expect accelerators to capture
significantly more value in the early years of edge than what took place in cloud, leaving
less of the incremental TAM for the x86 CPU vendors and more for GPU, FPGA, and to a
lesser extent ASIC suppliers. In fact, we forecast that over time the edge MPU market
will grow at a ~100% CAGR off a very small initial base, to >$8B, with accelerators a
larger portion of the TAM than CPUs even early in the ramp. For more details on the
Edge Cloud Computing Market and its implications to the microprocessor space, please
see our recently published Ahead of the Curve® Series report: “Livin’ On The Edge, Part
2: The Brains and Nervous System Of Edge Computing”.
Increasing Awareness Of Edge Computing’s Benefits
As discussed in this report and illustrated below, while edge remains early days, the
survey work completed for this report shows increased awareness of edge computing,
up from 64% in the 2020 survey to 72% this year, with mid-market and enterprise
respondents showing the largest increase. We also note only 2% of survey respondents
indicated they do not believe edge computing will be important to IT.
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Figure 154 Edge Compute Awareness

Source: Cowen / Altman Solon Cloud Survey, April 2021

We note improving security by hosting data closer to end applications and avoiding colocation is a large driver of increased interest in edge, in addition to awareness of the
benefits of low-latency applications like IoT, intelligent applications, and operational
business applications, which were the top three use cases for edge according to the
survey.
Figure 155 IT Issues Driving Edge Computing – Security, Latency, and Networking Costs

Source: Cowen and Company

Which Silicon Companies Are Poised to Benefit From Traditional And Edge Cloud?
As illustrated in the figure, below, within our coverage universe we believe NVIDIA,
AMD, Intel, Xilinx, Infineon, Monolithic Power Systems, and Silicon Labs are poised to
benefit from increased public cloud spending. We briefly summarize exposure for
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NVIDIA, Intel, AMD, and Xilinx below, where public cloud computing exposure is the
highest and most controversial. Monolithic Power, Infineon and Maxim are likely to
benefit from increased cloud spending; however, it is less critical to their overall stories
compared to the digital suppliers in our view. Broadcom and Silicon Labs should also
benefit from increased network infrastructure requirements demanded by public cloud
players. Lattice also has datacenter infrastructure exposure through its FPGA franchise,
particularly in the storage/networking space, and we would note the company’s AI focus
is more on low-power edge-processing than within the datacenter.
Figure 156 - Datacenter Exposure Within Matt Ramsay Coverage Universe
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NVIDIA, Xilinx – The Accelerators: No company in the semiconductor industry has
benefitted more from the move to accelerated computing than NVIDIA. Its datacenter
customers have shown a near insatiable and inelastic appetite from the benefits of
accelerated computing, a market for which NVIDIA has shown dominance thus far. The
company was a thought leader in the space and quickly realized the benefits that GPU’s
parallel processing could bring to the datacenter environment as a datacenter
accelerator and quickly jumped to a leadership position. Its software ecosystem is a
notable differentiating moat that took many years and R&D dollars to develop. The
company’s datacenter business has grown from <$200M in C’2013 to $6.7B in 2020.
NVIDIA believes its datacenter TAM is ~$50B, which could prove aggressive. However, if
NVDIA can capture even half of this TAM, growth results would be remarkable at cloud
customers. We highlight the company’s recent Ampere launch as signs of NVIDIA
continuing to move the needle forward, innovating and maintaining its lead in the
datacenter accelerator market.
In addition to its core GPU IP, NVIDIA’s pending acquisition of Arm could grow its overall
datacenter and edge computing footprint by adding CPU to its internal roadmap. While
we see significant regulatory risk, we believe NVIDIA plans to invest heavily, particularly
in the edge and server CPU roadmaps with a more focused R&D pipeline allowing the
company to offer datacenter customers a fully optimized platform around NVIDIA's
accelerators, DPUs (data processing units, largely acquired through the Mellanox
transaction), Arm's CPU IP, and the combined company's SW stacks. With or without the
NVIDIA deal, we believe edge servers have the potential to serve as a catalyst and entry
point for Arm CPUs. We see applications and requirements for edge servers fitting
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squarely in ARM’s strike zone, targeting applications that benefit from lower power
consumption and higher core counts, particularly within the infrastructure market

Limited Accelerator Competition Near-Term For NVIDIA, But AMD-Xilinx Merger Could
Change the Equation Over Time
We forecast limited competition in the AI-training market going forward, but NVIDIA
could see more entrants in fragmented inferencing applications. AMD has quietly made
progress monetizing its GPU IP in the datacenter market. We estimate the business is
will generate >$200M in revenue in 2020, still well-below NVIDIA but up materially in a
relatively short period. Xilinx, which has entered an agreement to be acquired by AMD,
has also made a concerted effort to increase its datacenter footprint, with a key focus
on bringing its flexible silicon expertise to market with new Alveo boards and Versal
SoCs on its Vitis software platform.
We see edge computing serving as a potential catalyst for Xilinx to gain more material
share in the datacenter market. In addition to its SmartNIC portfolio that will benefit
from networking offload which will be needed for complex data traffic management
with an inherently more diverse footprint, we see Xilinx building a datacenter compute
FPGA ecosystem that is well positioned to capture edge accelerator share. Microsoft, in
particular, and Amazon have been key datacenter partners for Xilinx and should be
monitored as they develop their own respective edge strategies.
We believe the combination of AMD's n-node CPU and GPU technologies, plus Xilinx's
leading PDL/SERDES technologies and high-margin core FPGA franchise have the
potential for significant revenue synergies for AMD through: (1) strengthening AMD's
datacenter footprint by offering more broad (potentially customizable) solutions to
cloud, enterprise and wireless customers across CPU, GPU and FPGA memory-coherent
designs; (2) extend AMD's customer base into Xilinx's sticky, stable, diverse and ~70%
margin core franchise; and (3) integrate the two companies' sometimes complementary
and sometimes duplicative software ecosystems for the benefit of its enterprise/cloud
customers. We were encouraged to hear significant behind the scenes software
collaboration as independent companies, which we believe will be critical to
roadmap/product integration.
Stepping back, in our view, adding Xilinx's programmable logic to AMD's arsenal would
position the company as the only player with scaled CPU, GPU, and programmable logic
IP under one roof with a legitimate roadmap to make these technologies memorycoherent at the chip/chiplet levels to provide flexible and customizable datacenter
solutions. AMD's chief competitors NVIDIA (Mellanox, Arm), and Intel (Altera, Mobileye,
Movidius, Nervana, Habana Labs) have been highly acquisitive, gathering chess pieces to
improve their breadth as heterogeneous architectures become more prominent, and we
believe AMD is well positioned to do the same.
That said, we do not believe making a bold M&A move changes the strong position of
AMD's current architecture and silicon roadmaps for share gains and margin-accretive
growth. Rather it would enhance the long-term differentiation opportunities of those
roadmaps, while complementing and diversifying AMD's existing businesses with Xilinx'
solidly-growing $2.5B+, ~70% GM core (ex-DC/Huawei) FPGA franchises, which we
believe AMD would let essentially continue unchanged.
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Intel & AMD – At a Process Node Crossroads: Intel has held a virtual monopoly on the
x86 server CPU market for the past several years as until recently AMD has struggled to
produce competitive silicon (as have many ARM-based server vendors). We believe this
dynamic is in the midst of disruption as AMD ramps its 7nm and soon its 5nm silicon
through TSMC, most notably its datacenter CPUs, which are currently well into their
second generation ramp. In addition, as accelerator competitors NVIDIA (GPUs), AMD
(GPUs), AMD/Xilinx (FPGAs) and internally developed ASICs from cloud service providers
get access to on-par 7nm silicon from foundry partners, we believe spending shifts
toward non-CPU silicon could accelerate further.
For AMD in particular, by taking the roadmap from 14nm down to 7nm and soon to
5nm, we believe AMD's products can have much higher performance and
performance/watt versus today's 14nm offerings and offer legitimate and broader
server CPU competition. While Intel’s new CEO Pat Gelsinger offers the promise of a
renewed focus on core manufacturing and regaining parity over time, we believe the
current roadmaps for the next 2-3 years are set and AMD will continue to hold the edge
through TSMC. We note AMD has guided its 2021 revenue to grow ~50% Y/Y, driven in
large part by key datacenter engagements at top cloud customers. We currently see
hyperscale datacenter (highlighted by lead customers Google, Microsoft, Amazon,
Tencent, most recently Alibaba, and we anticipate Facebook soon) and server OEM
engagements deepening for AMD along with PC ODM/OEM partners anxious for a viable
and consistent x86 alternative as demonstrated in recent strong results.
As a reminder, due to its ability to specifically tune its process for its own products, and
internal characteristics/features such as superior SRAM density, advanced packaging,
and Silicon Photonics, generally speaking Intel is able to offer superior
performance/watt and transistor density on the same lithography when compared to
TSMC and Samsung. Please see the table below demonstrating our view of equivalent
performance and performance/watt on like for like node nomenclature.
Figure 157 - Intel & TSMC Equivalent Performance/Watt – Cowen Estimates

Source: Cowen and Company

Below we also display our expectations of how the critical server roadmap stands right
now, assuming Intel and AMD execute on schedule. To be clear, these are our
assumptions based on industry checks and past migrations, and not part of public
roadmaps communicated by Intel, AMD or TSMC. They also assume no further slip-ups
either at Intel or TSMC, something which absolutely cannot be taken for granted.
As illustrated below, we assume AMD essentially continues on this consistent 18-month
“tick-tock” path going forward through its partnership with TSMC. For Intel, we believe
10nm Ice Lake shipping now and 10nm tile-based Sapphire Rapids currently sampling
now will take the company from now into 2023 (likely with AMD’s Milan/Genoa systems
holding leadership). After that, we believe Intel will need to add a (still to be named)
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product to the roadmap as internal 7nm timelines for server are not likely to ramp until
2024. We believe manufacturing for this product could be most likely produced
internally on a 10nm++ (SuperFin derivative) process, or less likely outsourced to TSMC
on 3nm shortly after TSMC ramps Apple’s September 2022 iPhone APs on the process
(and this has been the source of speculation given our checks indicate Intel has blocked
non-committed and very preliminary 3nm capacity at TSMC) in late 2022/23 to create
optionality to fill this portion of the roadmap.
Essentially, everything after this point is where changes under Pat Gelsinger can truly
start affecting the roadmap. We then expect Intel to ramp its internal 7nm EUV process
and plan to execute to a similar “extended tick-tock” cadence like TSMC/AMD. This
would allow the company to reach much closer to parity with TSMC in 2025/2026 and
potentially close the gap fully by 2027. Perhaps equally as important, however,
establishing a consistent cadence of execution and product roadmap will renew
confidence with Intel’s key customers, who must make planning decisions for datacenter
infrastructure years in advance. The days of Intel’s monopoly in the server and PC
market are over, but executing to this roadmap and renewing confidence with key
customers is the path forward for Intel to stop the competitive bleeding.
Figure 158 Intel and AMD Server Roadmaps

Source: Cowen and Company Estimates, Intel & AMD Reports
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Implications for Cybersecurity and Information Security: Conclusions
Demand for cybersecurity and information security in cloud environments is increasing.
Successful companies in this space should be able to provide solutions on-premise, in
the cloud, and in hybrid environments. (Even though cloud and SaaS are expected to
grow at the expense of on-premise infrastructure, on-premise is not fading away.)
Successful firms must also be platform agnostic to address growing multi-cloud
adoption. In addition, we believe security firms can strengthen market presence by
supporting partners and other 3rd parties with a robust ecosystem facilitating solution
implementation and management. Finally, we believe security providers must be agile
enough to quickly adapt to emerging networking paradigms (e.g. edge) or emerging
service architecture (e.g. on-premise cloud as a service).
Security is a Joint Responsibility of Cloud Providers and Cloud Buyers
Cloud security is a joint responsibility of cloud providers and buyers, and the relative
responsibility of buyers typically rises as implementations approach the IaaS end of the
cloud architecture spectrum. Although this survey contains intelligence on the security
offerings of the major cloud providers—Microsoft Sentinel, Amazon GuardDuty, Google
Backstory Chronicle, our focus is on the implications for software vendors that provide
software to supplement cloud providers’ security offerings.
Cloud Security Workloads Rising
The percentage of respondents stating that their IT organization supports cloud or SaaS
security and monitoring rose to 56% in 2021 from 50% in 2020. The survey also
indicates that some 47% of security and monitoring software currently delivered via
IaaS may be susceptible to displacement by SaaS.
Figure 159 Security is Moving to the Cloud and SaaS

Source: Cowen / Altman Solon Cloud Survey, April 2020 and April 2021.

Cloud Adopters Need Security Help
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Security is a mission-critical, universal need affecting many decisions organizations
make as they migrate to the cloud. For each year from 2019 through 2021,
organizations identified security as the top area where they would require assistance in
planning a cloud deployment.
Figure 160 Cloud Adopting Organizations Need Security Help

Source: Cowen / Altman Solon Cloud Survey, May 2019, April 2020, and April 2021.

Security the Most Common Reason for Migrations Away from Public Cloud
Further affirming the importance of security in cloud infrastructure decision-making,
respondents migrating workloads away from public clouds, cited security as the single
most important concern prompting migration. For SMBs and enterprises, security
outweighed both cost and workload fit; mid-market firms ranked security and cost
equally.
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Figure 161 Security A Leading Reason for Migration Away from Public Clouds

Source: Cowen / Altman Solon Cloud Survey, April 2020 and April 2021.

An Ongoing Trend Toward Multi-Cloud
The percentage of respondents using more than one provider increased to 63% in the
2021 survey from 53% in the 2020 survey. The use of specific cloud vendors for
specialized tasks seems to be one driver for multi-cloud adoption.
Figure 162 For 2021, Respondents Using Multiple Cloud Providers Increased to 63 % from 53%

Source: Cowen / Altman Solon Cloud Survey, April 2021.

And 43% of respondents plan to add another cloud provider.
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Figure 163 Overall, 43% of Respondents Plan to Add Another Cloud Provider

Source: Cowen / Altman Solon Cloud Survey, April 2021.

For Third Party Support, Security & Compliance Expertise is Top Selection Factor
For 2021, respondents point to Security & Compliance as the most important factor for
selecting a 3rd party support vendor.
Figure 164 Security & Compliance, The Top Factor Influencing Selection of 3rd Party Support

Source: Cowen / Altman Solon Cloud Survey, April 2021.
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Infrastructure Equilibrium Should Emerge
During 2020, the urgency of the COVID-19 response likely helped public cloud adoption
more than private cloud adoption due to public cloud’s easier implementation. From a
cybersecurity and information security perspective, we see an equilibrium developing in
which SaaS, public cloud, private cloud, colocation, and on-premise coexist. This
equilibrium should reflect the nature of protected information assets. Regulatory
requirements and penalties, monetary and reputational costs of information
compromise, and other factors affect decision regarding the treatment of different
types of information assets. This suggests that some information assets will never leave
the premise walls, figuratively speaking.
Figure 165 Security Ranks High as an Impediment to Public Cloud Adoption

Public Cloud Barriers
What do you perceive as barriers to using public cloud?
51%
54%

General Security Concerns
(Data Leakage/Loss)

51%
48%
37%

Data sovereignty concerns

45%
46%

35%
36%
37%

High costs

31%
29%
27%
32%
29%
28%
26%
31%
27%

Other Legal and regulatory constraints
Lack of relevant skills/personnel
10%
10%
10%
9%

Lack of familiarity with
reputable cloud providers

Overall

43%

SMB

Mid-Market

Enterprise

Source: Cowen / Altman Solon Cloud Survey, April 2021. US N=654.

Furthermore, respondents indicated that 20% of workloads will likely never migrate to
the cloud, a percentage that has been relatively stable, though rising slightly, over the
last 3 years.
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Figure 166 Some Workloads May Never Move to the Cloud

Source: Cowen / Altman Solon Cloud Survey, April 2021.

The rise in spending on cloud security has not curtailed on-premise security spending,
and 92% of respondents expect on-premise security spending to increase or remain the
same.
Figure 167 Overall, Respondents Expect No Decline in On-Premise Security Spending

Source: Cowen / Altman Solon Cloud Survey, April 2021.

Security Remains Driver for Emerging Computing Paradigms
The survey indicated that awareness of edge computing increased to 72% in 2021 from
64% in 2020, with only 2% of respondents of the opinion that edge will not be
important. Security has become the most important feature in edge with 25% of
respondents citing security as a reason edge will become an important feature to their
organizations.
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Figure 168 Security and Important Draw for Edge Computing

Source: Cowen / Altman Solon Cloud Survey, April 2020 and April 2021.

Security Also A Driver for Emerging Service Architectures
Awareness of on-premise cloud-as-a-service solutions increased to 75% for 2021 up
from 66% for 2020. Among the reasons for adopting on-premise cloud-as-a-service,
regulatory, security or data sovereignty reasons, ranked 4th out of 4 response grouping,
but was still cited as a reason by 31% of respondents.
Figure 169 Reasons to Adopt On-premise Cloud as Service: Security ranks 4th with 31% of Respondents

Source: Cowen / Altman Solon Cloud Survey, April 2021.
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Appendix
Sample Size/Company Size
We cooperated with Altman Solon, a TMT-focused strategy consulting firm, to conduct
the survey. We relied on a survey sample set of 654 US respondents, all of whom use
one or more third-party Public Cloud providers. Conducted in April 2021, our survey
primarily inquired about five leading Public Cloud vendors: Amazon Web Services
(AWS), Google Cloud Platform (GCP), IBM SoftLayer, Microsoft Azure, and Oracle. The
survey sample was split among Small, Medium, and Enterprise customers. In our US
survey, Small businesses, defined as companies with less than 500 employees,
represented 33% of respondents. Mid-Size businesses, with 500-4,999 employees,
accounted for 32%. Enterprise, or companies with more than 5,000 employees,
constituted 35% of respondents. For our Europe survey, we relied on a survey sample
set of 200 respondents for UK, 203 for France, 211 for Germany, and 258 for Italy.
Respondents’ Verticals
Respondents’ verticals included: Manufacturing (16%); Tech Services (16%); Finance,
Insurance, and Real Estate (15%); Construction (7%); Retail Trade (7%), Healthcare
Services (5%), Education (4%), and others (see below).
Figure 170 Survey Respondents’ Verticals

Manufacturing

16.1%

Tech Services

16.1%

Finance, Insurance,…

15.0%

Other (Please…

10.4%

Construction

7.0%

Retail Trade

7.0%

Other Professional…
Healthcare Services
Education

Government/Publi…
Telecom Services

6.6%
5.4%
4.4%
3.7%
3.5%

Transportation and…

1.7%

Agriculture,…

1.1%

Hospitality/Travel

1.1%

Wholesale Trade

0.6%

Media Services

Mining

0.3%
0.2%

Source: Cowen / Altman Solon Cloud Survey, April 2021.
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Altman Solon Description
In 2020, Altman Vilandrie & Company and Solon Management cemented a decades-long
partnership to form Altman Solon (www.altmansolon.com), a global strategy consulting
and investment advisory firm that focuses on the telecom, media, and technology
sectors. The company’s consultants are experienced in strategy, marketing, finance,
M&A, technology, regulatory, and operations disciplines. Based in Boston, with offices in
New York City, San Francisco, Europe, Latam, and Asia, Altman Solon enables clients to
seize new opportunities, navigate mounting challenges, improve business performance,
and increase investor value within complex and converging industries. Ninety percent of
the firm’s operator clients are large- to mid-cap companies including service providers,
technology, and software developers, and media companies. Altman Solon’s financial
clients include many of the largest and most prominent investors in the telecom, media,
and technology markets.
Workload Definitions and Examples
Definitions and examples of the workloads used in this survey appear below.
Figure 171 Workload Definitions and Examples

Workload

Definition

Example Application

File Systems
Webistes/e-Commerce
Databases
Operational Business Applications (e.g., ERP,
inventory management)
Sales & Marketing Business Applications (e.g.,
CRM, SEM)
Financial Business Applications (e.g., BI)
Security/Monitoring Software
Test and Development

Access shared folder hierarchies and store files
Host websites and enable e-commerce transactions
Store customer and operational data in an acessible format
Manage back-office functions such as inventory, vendors, technology,
services, HR and manufacturing
Manage sales and marketing functions such as lead generation,
funnels and sales performance
Track and report on financial performance
Secure and monitor servers, networks and applications
Stand-up flexible infrastructure and software for testing and
developing applications
Enable other functions via third-party-software that is delivered on
hosted infrastructure
Communicate and collaborate via voice, video or text
Backup and restore corporate data and applications

Windows File Explorer
Magento
SQL Database
Oracle JDE

Software-as-a-Service
Email & Communications
Business Continuity & Disaster Recovery

Salesforce.com
NetSuite
NetScout
Atlassian
Concur
Outlook
Zerto

Source: Cowen / Altman Solon Cloud Survey, April 2021.
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Ticker

Rating

Price*

Price Target

Ticker

Rating

Price*

Price Target

AMZN
EQIX
COR
ACN
INTC
SAP
DAVA
MXIM
ORCL
NVDA
SLAB
EPAM
IFX.GR
STM.MI
WDC
PSTG
KNBE
CRM
SNOW
NOW
TWLO
CTSH
CONE
SWCH
SMTC

Outperform
Outperform
Outperform
Outperform
Outperform
Market Perform
Outperform
Market Perform
Outperform
Outperform
Outperform
Outperform
Outperform
Outperform
Outperform
Outperform
Outperform
Outperform
Outperform
Outperform
Outperform
Outperform
Outperform
Market Perform
Outperform

$3,259.05
$735.26
$119.78
$285.99
$56.87
$140.98
$101.52
101.24
$78.83
625.91
132.40
$479.27
€32.39
€30.07
$73.05
$18.87
$17.85
$227.71
$229.96
$479.90
$324.21
$71.00
$74.17
$19.15
62.00

$4,600.00
$790.00
$153.00
$290.00
$80.00
$140.00
$105.00
-$85.00
$675.00
$180.00
$490.00
€40.00
€40.00
$85.00
$30.00
$26.00
$290.00
$310.00
$620.00
$515.00
$91.00
$80.00
$20.00
$84.00

GOOG
DLR
MSFT
DXC
MPWR
AMD
LSCC
ON
GLOB
AVGO
WDAY
XLNX
STM
MU
STX
NTAP
IBM
ADBE
DOMO
ZEN
INFY
GDYN
QTS
MRVL
MTSI

Outperform
Market Perform
Outperform
Outperform
Outperform
Outperform
Outperform
Outperform
Outperform
Market Perform
Market Perform
Market Perform
Outperform
Outperform
Outperform
Market Perform
Market Perform
Outperform
Outperform
Outperform
Market Perform
Outperform
Outperform
Market Perform
Outperform

$2,409.07
$152.44
$251.72
$36.94
$331.35
$77.86
51.65
38.94
$215.96
$459.54
$236.57
124.09
$37.03
81.23
$93.50
78.21
$143.79
$505.08
$62.82
$137.07
$18.73
$15.23
$63.04
$48.03
$55.20

$2,700.00
$150.00
$295.00
$40.00
$430.00
$120.00
$58.00
$44.00
$245.00
$470.00
$250.00
$135.00
$49.00
$105.00
$95.00
$68.00
$165.00
$600.00
$85.00
$195.00
$19.00
$18.00
$74.00
$40.00
$70.00

*As of 05/25/2021

VALUATION METHODOLOGY AND RISKS
Valuation Methodology
Internet:
Our valuation methodology is primarily based on Discounted Cash Flow analysis, comparable
company multiples such as EV/FCF, EV/EBITDA, and P/E, and sum-of-the-parts analysis (for
companies with ownership stakes in other equities or significant assets such as patents/
IP). However, this varies by company; for instance, we will often use EV/Revenue for highgrowth companies that have recently entered the public equity markets.
Communications Infrastructure:
Our valuation methodology consists of an absolute and relative value approach. We arrive
at a fair value utilizing either 1) a five-year discounted cash flow (DCF), 2) a segmented sumof-parts (SOP) analysis, or 3) a segmented hybrid valuation using both a SOP and a NAV
analysis. Our relative value approach takes into account EV/EBITDA, EV/FRE, P/FFO, P/
AFFO, dividend yield, cap rates, P/FCF, P/FRE, and when applicable P/E.
Semiconductors:
Our valuation methodology is primarily based on forward P/E multiples plus cash followed
by EV/EBITDA. In many cases, we use EV/sales as a third methodology.
Semiconductor Capital Equipment:
Our valuation methodology is primarily based on a P/E multiple applied to our out year
EPS forecast. In some cases we employ a sum-of-the-parts (SOTP) calculation where an
appropriate P/E multiple is applied to forward earnings projections for the different business
segments, plus estimated excess net cash per share.
Software:
Our valuation methodology is primarily based on Enterprise Value to Free Cash Flow (EV/
FCF), followed by Price-to-Earnings (P/E). However, this varies by company; for instance,
we will often use Enterprise Value to Revenue (EV/Revs) or a discounted cash flow (DCF)
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analysis for software companies that are primarily subscriptions-based, or for growth
companies that have recently entered the public equity markets.
Computer Services & IT Consulting:
We use forward P/E and EV/EBITDA multiples to value the companies in the Computer
Services industry. We support our valuation with cash per share analysis.
Our valuation methodology is primarily based on EV/EBITDA followed by forward P/E
multiples. In many cases we use EV/FCF as a third methodology.
Cybersecurity & Information Security:
Our valuation methodology is primarily based on Enterprise Value to Free Cash Flow (EV/
FCF), followed by Price-to-Earnings (P/E). However, this varies by company; for instance,
we will often use Enterprise Value to Revenue (EV/Revs) or a discounted cash flow (DCF)
analysis for software companies that are primarily subscriptions-based, or for growth
companies that have recently entered the public equity markets.
Investment Risks
Communications Infrastructure:
Risks Include: (1) Communication Infrastructure stocks can be more sensitive to movements
(or expectation of movements) in interest rates with higher/lower rates often leading to
an outsized decrease/increase in stock price; (2) rapidly changing/disruptive technology,
new product/service offerings, and evolving industry/technology standards could have
an impact on demand and/or pricing; and (3) deterioration in the macro environment both
domestically and internationally could lead to a reduction in demand and a consequent
impact on valuation multiples.
Semiconductors:
The semiconductor industry is cyclical and has strong correlation to global GDP. If global
growth slows, consumer demand and IT spending could impact our forecasts. Additionally,
pricing pressure is severe in certain parts of the market, particular those that are consumer
focused.
Semiconductor Capital Equipment:
The semiconductor capital equipment (SPE) industry has a strong correlation to
semiconductor industry capex and global GDP trends. We expect SPE industry revenues
to be less cyclical in nature going forward given consolidation in the WFE customer base.
However, the occurrence of chip supply-demand imbalances, the timing of process node
transitions and the yields from WFE customer production lines, and chip technology design
trends can have a meaningful impact on equipment demand from time to time.
E-Commerce:
The industry in which our companies operate is fiercely competitive and technological
change is rapid. All of our companies face the risk that they are unable to keep pace with
new innovations or that new innovations impact competitive positioning. Our companies are
international operators and are therefore exposed to currency fluctuations and other factors
associated with operating in a foreign territory. Finally, our names sit within traditional
commerce and retail space and are exposed to the same seasonality and macro trends as the
rest of the industry, including competition from offline retailers.
Internet & New Media:
The industry in which our companies operate is fiercely competitive and technological
change is rapid. All of our companies face the risk that they are unable to keep pace with
new innovations or that new innovations impact competitive positioning. Additionally, our
companies are international operators and are therefore exposed to currency fluctuations
and other factors associated with operating in a foreign territory. Finally, our names sit
COWEN.COM
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within the advertising industry more broadly and are exposed to the same seasonality
and macro trends as the rest of the group, including competition from TV and other offline
channels.
Software:
The global economy or specific end markets significantly worsen, contracting IT spending
and impairing software growth. The rate of SaaS/Cloud adoption slows, resulting in
prolonged sales cycles and higher-than-anticipated quarterly volatility across much of our
coverage universe. Competition increases materially, driving deflationary pricing pressure
and compressing margins. In particular, innovation by new entrants in the software sector
often produces solutions with similar or better functionality at materially lower prices than
incumbents’ legacy offerings.
Computer Services & IT Consulting:
Global economic growth could impact discretionary spending
The IT Services industry is sensitive to global economic growth. During a downturn or a
recession, clients tend to reduce discretionary spending, which would have a direct negative
impact on revenue growth at global and offshore IT Services vendors.
Wage inflation
If wage costs increase at a faster rate than billing rates, IT Services vendors will experience a
negative effect on margins and profitability. In addition, if wage costs will increase at a faster
rate than the historical average, the vendors’ services could become less attractive for N.A.
and European clients, which will impact efficiency, utilization and profitability. In addition,
the issuance of stock based compensation for IT professionals could result in dilution to
shareholders.
Foreign exchange risk
While the companies’ consolidated financial statements are reported in U.S. dollars, a portion
of the revenues (varies by company) is generated in other currencies (euros, INR, British
pounds, etc.). In addition, in most cases, costs are not incurred in U.S. dollars. For example,
the offshore vendors incur most of their costs in INR. This creates a currency and hedging
risk.
The HDD industry is highly levered to global PC shipments (>50% of units) and IT spending. If
global growth slows, consumer demand and IT spending could wane and negatively impact
our forecasts. Additionally, solid state drives (SSDs) are encroaching on the notebook PC and
mission-critical enterprise HDD market. While HDD makers also develop enterprise SSDs,
greater than expected SSD cannibalization in notebooks could result in volume and margin
deleverage for HDD players.
Cybersecurity & Information Security:
The global economy or specific end markets significantly worsen, contracting IT spending
and impairing software growth. The rate of SaaS/Cloud adoption slows, resulting in
prolonged sales cycles and higher-than-anticipated quarterly volatility across much of our
coverage universe. Competition increases materially, driving deflationary pricing pressure
and compressing margins. In particular, innovation by new entrants in the software sector
often produces solutions with similar or better functionality at materially lower prices than
incumbents’ legacy offerings.
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