


In today’s increasingly digital world, data is growing at an incredible rate.
In fact, it's estimated that the global datasphere will grow by more than
430% from 33 zettabytes in 2018 to more than 175 by 2025' And this pace
will only accelerate further.

It’s clear that the future of every business depends on data. And when it comes to
data centers, making the right long-term investment is crucial. But as we saw in
our white paper, , there are

a number of difficult considerations when deciding on a data center location.

It all comes down to securing a site that’s sustainable, stable and able for the future.
And for high performance computing (HPC) these factors are even more critical.

This white paper will therefore show how Iceland isn’t only the
choice for data centers. It's ready to meet the increasingly high demands
of high performance computing - now, and in the future.
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Developing life-saving medicines. Modeling climate change. Creating machines that
think. Anticipating financial risks. Decoding consumer behaviors. Advanced scientific
calculations and processes like these are essential to technological innovation and
human progress. But they require tremendous processing power with an astronomical
number of calculations needed to simulate and model complex scenarios.

Since HPC can run these highly complex calculations in parallel - making the process faster,
more efficient and ultimately more reliable - it’s becoming available for more industries
and applications with the market set to be worth more than US $49 billion by 2024

at a CAGR of 6%?

Via HPC, big data is now a reality. Today, businesses have the kinds of predictive analysis
at their fingertips that before would have taken decades of experimentation to achieve
through iterative and repetitive calculations. Ultimately, HPC allows for far more complex
problem-solving and computer-intensive tasks in real time - accelerating the way to
better innovations and solutions for the future.









Iceland’s unique mix of geology and its subpolar location has given
the country a remarkable sustainability profile. First and foremost,
the country is rich in renewable natural resources. And the utilization
of these resources plays a key factor in the long-term, sustainable

success of its economy and society. These natural resources, including
water, heat and wind, are in ample supply and help ensure continuously
available energy throughout the country.

Due to this utilization of hydro and geothermal energy sources, together
with a growing number of wind turbines, Iceland’s electricity generation
is 100% renewable. And as an isolated energy system with no nuclear or
fossil fuel generation, the country is unaffected by grey power generation
and its associated issues. This means companies investing in Iceland for
their HPC facility will have long-term access to a sustainable energy
supply with significant savings in CO, emissions.
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COST-EFFECTIVE COOLING

As well as being tremendous consumers of
energy, HPC facilities generate an exceptional
amount of heat. Even for the average data
center, it's estimated that cooling systems

- including chillers, humidifiers and computer
room air conditioning units - account for up
to 45% of its total energy consumption.

This cooling demand significantly increases
the cost, complexity and environmental impact
of HPC facilities, and in many cases represents
their highest total expenditure.

Iceland’s unique temperate oceanic climate,

however, makes year-round ambient cooling
of HPC facilities not only possible but reliable.

Average monthly temperature in °C®

The average daily high temperature in Reykjavik
during July is just 13.5°C/56°F. And during the
coldest winter months, the average low is
-2°C/28°F, which is cool enough for data
facilities to use the already cold air and water
to provide cooling. This ambient cooling offers
potential savings of around 30% on a data
center’s total energy cost.

Looking further ahead into the future, Iceland is
set to build upon its already strong sustainability
profile by becoming completely carbon neutral as
a nation no later than 2040. And at Landsvirkjun,
we aim to have an entirely carbon neutral
business by 2025 and be carbon negative by 2030.

Jan Feb Mar Apr May
Reykjavik, Iceland 0.7 0.4 0.9 3.4 6.7
Tromsg, Norway =53} =g} =2 1.6 6
Dublin, Ireland 5.3 55 6.6 8.1 10.7
Lulea, Sweden -84 -9.2 -4.6 0.7 7
Billund, Denmark 11 12 3.2 73 1
Amsterdam, Netherlands 37 4.1 6.5 9.7 131
Oslo, Norway -2.6 -2 12 6.4 n.4
Helsinki, Finland -4.8 -5.4 =2'3 43 10.2
London, England 5.8 5.4 8 9.7 13
Stockholm, Sweden -1.6 -1.5 13 6.7 n7
Frankfurt, Germany 1.9 2.8 6.5 10.2 14.2
Paris, France 53 59 9.1 12 15.5

Jun Jul Aug Sep Oct Nov Dec
9.8 nz ni 85 4.6 2.2 0.6
9.3 12.6 ns 7.8 33 0 -1.8
13.2 15.2 15 13 10.3 7.4 5.4
12.8 16.2 14.4 9.1 2.8 =5 -6.5
13.8 16.5 16.3 13 8.8 4.7 117/
15.5 17.8 7.7 15 n3 7.2 4.1
15.2 17.9 16.9 2.4 6.6 22 =2
14.3 18.2 16.1 ns 6.2 1.9 =ile)
15.8 18.8 18.5 15.8 12.8 8.7 74
15.6 19.2 17.8 13.2 7.6 3.6 0

17.7 20.2 19.8 14.9 10.3 5.4 2.4
18.5 20.5 203 7.4 133 8.5 5.6

n









In Iceland, the data center and HPC industry is already well
established and in recent years has been growing rapidly.

A large reason why is the fact that the country is proven to
mitigate risks in energy, environment, costs, connectivity,
regulation and more - ensuring secure and stable operations
for HPC facilities, now and in the future.

When it comes to energy, investors in Iceland are assured
both long-term price stability and reliable supply of renewable
energy. HPC operators are incredible energy consumers,

yet those in Iceland can depend on 100% carbon neutral
indigenous energy production and some of the most
competitive energy prices in the Nordic/EMEA region,

which can be fixed for many years. On top of this, further
energy savings are made thanks to the country’s
continuous free cooling due to its subpolar location.

M Power price

Network costs

Iceland
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Much is often made of Iceland’s seismic activity,
however these locations are confined to isolated
zones and the risk of events is extremely low. In
fact, Iceland has the world's lowest risk of natural
disasters. And, according to the 2020 Global
Resilience Index’, Iceland is the country most
capable of mitigating natural risks as part of the
construction design. This means Iceland is better
able than any other country to reduce the already
small risk of exposure to natural hazards.

Iceland is also ranked highly in terms of digital
competitiveness thanks to its reliable international
connectivity and low latency network. Currently,
Iceland delivers latency numbers between 17 and
20 milliseconds, depending on the destination.

And the country’s anticipated fiber project will reduce
this further to between 10 and 15 milliseconds.

2016 rank Region Index score Country
(100 =best)

1 EMEA 100.0 Iceland

2 EMEA 96.21 Norway

3 EMEA 90.26 Switzerland

4 EMEA 90.19 Finland

5 EMEA 89.92 Sweden

6 Americas 85.07 Canada

7 APAC 84.50 Singapore

8 APAC 83.23 Korea. Rep.

9 EMEA 79.81 United Kingdom
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Iceland has an open, international and efficient economy.
There’s little bureaucracy, processes are short, and its
institutions are designed to support the rapid set-up of
both small start-ups and large international corporations.
Due to this open and attractive business environment,
the HPC industry in Iceland is already thriving.

The country has long demonstrated an ability to develop
and train high-quality ICT and engineering staff. And with an
already diverse workforce, the nation’s decision to establish
a data center and HPC environment has resulted in a focus
on developing home-grown talent that’s able to support
the industry’s successful development.

In fact, the World Economic Forum’s Global Competitiveness
Report 2019 ranked the skills of Iceland’s future workforce ninth
in the world, and in 2017, the International Telecommunications
Union rated Iceland as the world's best ICT environment.
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In support of its highly-educated and technologically-ready
workforce, Iceland is also known for its favorable taxes and
regulations. At 20%, Iceland has some of the EU’s - and the
world’s - lowest corporate tax rates. And it gives businesses
the opportunity to negotiate terms individually, based on
the company’s influence on the overall economy.

In addition, Iceland has an incentive scheme specifically -~
designed for innovative companies; the objective of which is
to improve and foster research and development. As part of
this scheme, companies undertaking R&D projects can apply
for a tax credit to the Icelandic Centre for Research (Rannis).
The aid is 20% of the project cost, limited to ISK 100 or 150
million per year - depending on the nature of cost items

- and is administered as an income tax reimbursement.










The development of digital society is accelerating at an incredibly rapid pace.

This means it's becoming ever-more difficult to predict how the world will be in the
next two to three years, let alone foresee a full decade into the future. Choosing the
right location for your HPC operations is therefore a uniquely challenging investment.

But with its unmatched energy profile, optimal environment and technologically-
ready workforce, the future is bright for supercomputers in Iceland.

With long-term access to a renewable and reliable energy supply, it's clear that
Iceland is sustainable for the future. With our secure and low-risk environment,
the country is reassuringly stable for the future. And with our strong aptitude for
business and innovation, we're ready and able for the future.

So, whether your business is bioscience discoveries or building the cities of tomorrow,
come and power the future in Iceland - the sustainable, stable and able choice for
high performance computing.
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