Location Risk in Iceland:
Perception vs. Reality
A White Paper

1

2

Executive Summary

The country’s name may invoke thoughts of volcanos,
earthquakes and cold weather, but Iceland is nevertheless
ranked as the world’s safest location for data centers in the
2016 Data Centre Risk Index1) by global consultancy firm
Cushman & Wakefield. The reason behind Iceland’s high
ranking is that the risk level for countries is determined
by multiple factors and how they interact. A holistic risk
approach is needed in determining suitable locations that
foster successful, long-term operations.
Iceland is free of many of the natural hazards common in
other parts of the world, such as tornadoes, hurricanes
and wildfires.
In Iceland, natural hazards of volcanic and geological
nature are localized and can be significantly mitigated
by placing facilities in a specific location away from these
natural hazards. Lava flow is limited to the vicinity of the
volcanoes whereas ash clouds can have an effect on air
traffic. Certain areas of Iceland are therefore not suitable
for industries but are easily identified at the early stages
of planning. There are many suitable locations available
throughout the country and utilizing local knowledge in
site selection can ensure a low physical risk level for any
operation, however fragile.

In Iceland, risk is easily mitigated by
appropriate siting of facilities within
the country.
Iceland, as a part of the European Economic Area (EEA),
possesses a stable political and regulatory environment
with a high GDP growth rate. European standards provide
a procedure for mitigating the effects of wind, snow
and earthquakes on buildings through regulated load
calculations for buildings, taking into consideration local
requirements of the site in question.
Iceland offers a low-risk environment for data centers and
other types of industries, which accounts for both risks
and associated risk costs. This white paper provides an
overview of the risks that industries face in Iceland. It also
discusses possible mitigation methods and management
decisions that can affect risk levels.

The fact is that the volcanic eruptions and earthquakes
that have occurred in Iceland in recent decades have
caused little to no damage and had no disrupting effect
on the services of electric power transmission, power
production or telecommunication.
Excellent power security, provided through reliable
and sustainable electricity production, gives companies
stable long-term location options. The free cooling, due
to the climate and great access to water, also provides
an environmentally friendly alternative to many other
countries.

1 Cushman & Wakefield, “Data Centre Risk Report.” [Online]. Available:  
http://www.cushmanwakefield.com/en/research-and-insight/2016/data-centre-risk-index-2016/. [Accessed: 10-Aug-2016].
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Introduction

Accurately assessing risk is an integral part of the site
selection process, as downtime for any commercial
operation can have significant direct financial costs and
immeasurable effects on a firm’s reputation.
Despite a relatively small population of around 340,0002),
Iceland produces about 3% of the world’s aluminum
produced outside of China3). Downtime for large facilities
such as aluminum smelters can be enormously costly
so there is little tolerance for failure within the sector.
All aluminum smelters that have decided to locate in
Iceland are still in operation and the oldest one has been
operating successfully since 1969.

The data center industry is also well established in Iceland
and has been growing rapidly in recent years. Businesses
are increasingly looking towards Iceland for their data
center needs because of the numerous benefits Iceland
offers, such as the secure and affordable electricity,
good connectivity to both Europe and the United
States, natural cooling and a modern and safe operating
environment. In order to help inform site selection
decisions, this white paper both provides an overview
of the potential risks of siting in Iceland, as well as the
mitigation options to minimize risk or avert it entirely.

2 http://www.statice.is/publications/news-archive/population/population-in-the-3rd-quarter-2016/
3 http://minerals.usgs.gov/minerals/pubs/commodity/aluminum/mcs-2015-alumi.pdf
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Economy and Society

Economy
Strong GDP growth and technological readiness
in a small market economy.
Iceland is a small market economy, heavily reliant on imports. However, the economy is also highly export-driven, predominantly by marine production and power-intensive industries due to abundant electrical power. In
recent years the technology and tourism sectors have
become increasingly important4).
Following the economic turmoil in 2008, Iceland found
itself in the midst of a serious financial and currency
crisis. However, the very public crisis did not have any
effect on the uptime or quality of the country’s existing
data centers, energy supply or communications.

A competent technical workforce is a necessary part of
any high-tech operation. The education level in Iceland
is among the highest in the OECD countries and Iceland
ranks no. 6 globally in “technological readiness” according to the World Economic Foundation’s Global Competitiveness Report 2015-20167).

Cushman & Wakefield 2016 Data Center
Risk Index
In July 2016, international real estate services firm Cushman & Wakefield ranked Iceland at the top of its list of
the world’s safest data center locations. The study analyzes the 10 most important risk factors in 37 countries
that are current or emerging data center markets.

The economic turnaround has been robust, with an
annual GDP growth rate of 1.2-4% since 20115) and a projected GDP growth rate of 3.7% in 20176). The turnaround
has been explained by the flexibility of the economy, its
institutional strength and the recent growth in tourism.

According to the study, the top concerns for corporations in a site selection process are natural disaster
risk and political stability. Iceland ranks highly in both
categories, being second in the category of “world risk
assessment vulnerability and coping capacity (natural
disasters/economic & political challenges in urban areas)” and number six for “political risk”.

The Icelandic krona has considerable volatility risk.
Consequently, large contracts are usually made in foreign
currencies, which alleviates currency risk.

Overall, the results are very positive for the Nordics, with
Iceland as the frontrunner, edging the others out with its
competitive renewable energy and low corporate taxes.

4 Tourism increased its direct contribution to GDP in Iceland up to 4.6% in 2013. Statistics Iceland. http://statice.is/publications/news-archive/tourism/tourism-increased-its-direct-contribution-to-gdp-in-iceland-up-to-46-in-2013/
5 “Annual GDP growth rate in Iceland,” GDP growth (annual %). [Online]. Available: http://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG/countries/IS?display=graph. [Accessed: 10-Aug-2016].
6 “Real GDP forecast Iceland - OECD.” [Online]. Available: https://data.oecd.org/gdp/real-gdp-forecast.htm. [Accessed: 10-Aug-2016].
7 “The Global Competitiveness Report 2015-2016,” World Economic Foundation, http://reports.weforum.org/global-competitiveness-report-2015-2016/.
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Political risk

This applies to changes in the tax environment as well as
potential changes to local regulatory framework.

Stable regulatory framework as a part of the
European Economic Area.

There are many successful examples of foreign direct
investment in Iceland during the past decades, with 2015
levels of foreign direct investment at about 2.3% of GDP8).
Examples include companies in diverse industries, such
as silicon metal production, aquaculture, microalgae production and the data center industry.

Iceland has a long tradition of democracy, founding the
first parliament in 930. Iceland became a republic in 1944
and has been a member of the European Free Trade Association (EFTA) since 1970.
Iceland became a part of the European Economic Area
(EEA) in 1994, which awards Iceland membership in the
European Single Market and allows for free cross-border
movement of capital, labor, goods and services to the EU
countries and Norway. The agreement also ensures regulatory stability, as the EEA agreement requires the implementation of EU legislation for all policy areas concerning
the Single Market.
As in other countries, any risks from political decisions
that could negatively affect business objectives, can be
managed through foresight and long-term contracts.

Figure 1: GDP per capita (US$)
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8 “Foreign Direct Investment, Net Inflows”. World Bank. [Online] http://data.worldbank.org/indicator/BX.KLT.DINV.CD.WD?locations=IS [Accessed: 7-Nov-2016].
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Power Infrastructure and Connectivity

Power security
Reliable electricity at stable, long-term prices
Power security is comprised of the current and future
availability of predictable electricity, unaffected by
geopolitical risks and delivered to the end-user via a
top-ranking transmission system as well as steady
pricing and insulation from potential shifts in carbon
costs.

Iceland is ranked fifth worldwide for the quality of electricity supply in 2016 in the World Economic Forum’s
Global Competitiveness Report9). Iceland’s electricity
system is relatively new and was developed to meet the
robust requirements of the aluminum sector. About 80%
of Iceland’s consumed electricity is used by power-intensive industry10). Furthermore, the country’s fuel-free
renewable electricity sources allow for long-term power
purchase agreements with no price volatility.

Figure 2: Power delivery quality - World Rankings 2008-2015.
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Figure 3: Volatile power prices in world markets (Real 2015 S/MWH). Companies operating in Iceland can enter into long-term agreements
to eliminate this major operational uncertainty.
US Power

UK Power

Nordic Power

German Power

200

150

100

50

0

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

Source: Bloomberg
9 “The Global Competitiveness Report 2015-2016,” World Economic Foundation, http://reports.weforum.org/global-competitiveness-report-2015-2016/.
10 http://www.nea.is/hydro-power/power-intensive-industries/
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Connection security
High uptime and recent update of submarine
cable network
Iceland has a submarine and terrestrial cable network
designed to the highest standard of quality for international data centers, high performance computing, cloud
services, content providers and government services.
Terrestrial network diversity is ensured through multiple
routes around the country. The submarine cable network
connecting Iceland to North America, the UK and Denmark, which has been upgraded to the newest generation
of optical technology, has a total capacity of 62 Terabits/s.

To minimize data connectivity outage risks, the submarine system is designed and maintained with full regard
for security and redundancy, where security zones are
constantly monitored by both radar surveillance systems.
A combination of factors such as reliable routes in Iceland,
multiple routes abroad and a historically reliable submarine cable system have allowed users in Iceland to reach
100% availability for the international network. Further
information can be found in the white paper “International Data Connectivity in Iceland” on Landsvirkjun’s
website11).

11 “International Data Connectivity in Iceland”, Landsvirkjun, July 2016.
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Sustainability of Natural Resources

100% renewable power production
Sustainability of natural resources will become a more
and more important issue in the future, and even presently, the environmental impacts of using non-renewable resources like fossil fuels are for many companies
of greater concern than their possible scarcity. Iceland’s
electricity production is nearly 100% renewable due to the
utilization of hydro and geothermal energy sources, with
a small but growing number of wind turbines12). Companies investing in Iceland will therefore have access to a
sustainable energy supply for the long term, with significant savings in CO2 emissions. As a result, companies
are protected from effects of shifts in carbon costs due to
changes in either legislation or carbon market signals.

> Iceland’s carbon-free power mitigates any vulnerabilities
associated with fuel delivery
> Hydro and geothermal energy are continuously available,
unlike intermittent solar or wind power sources
> Iceland’s cool climate allows for natural cooling,
reducing power costs and design complexity

Iceland is rich in natural resources and has an ample
supply of water. Clean, sustainable water is one of the
country’s most important natural resources.

Figure 4: Electricity production by energy source for selected European countries
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Figure 5: Existing power plants and plants under construction by Landsvirkjun
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12 “National Energy Authority of Iceland | National Energy Authority of Iceland.” [Online]. Available: http://www.nea.is/. [Accessed: 27-Dec-2015].
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Geology

Iceland is a relatively young island in geological terms,
with the oldest areas dating back 16 million years. The
geology is quite unique, resulting from its geographical
location on the Mid-Atlantic ridge, between the Eurasian
and North American tectonic plates, where the interaction between a spreading plate boundary and a mantle
plume gives rise to both seismic and volcanic activity13).
Iceland is a pioneer in geothermal production of electricity and space heating. Geothermal power facilities currently generate about 25% of the country’s total electricity and are a vital part of the country’s renewable energy
portfolio, along with hydropower production.
Direct use of geothermal resources provides space heating for 89% of Iceland’s population 14). There are over 20
high-temperature areas containing steam fields, directly
linked to the active volcanic systems, with underground
temperatures reaching 250 °C within 1,000 m depth.
About 250 separate low-temperature areas with temperatures below 150 °C in the uppermost 1,000 m are found
mostly in the areas flanking the active zone15).

Silfra is a rift formed in the divergent
tectonic boundary between the North
American and Eurasian plates and is
located in Thingvallavatn Lake in the
Thingvellir National Park in Iceland.
From there the water flows to Ljósafoss hydropower station, in operation
since 1937.

13 D. Hjálmarsdóttir, J. Ö. Bjarnason, and A. Guðmundsson, “Hazard Assessment, potential sites for new data centers,” Verkís, 12036-001, Jun. 2012.
14 http://www.nea.is/geothermal/direct-utilization/space-heating/
15 http://www.nea.is/geothermal/the-resource/
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Natural Hazards

Natural hazards in Iceland differ from those in many other
countries, and are not likely to have uniform countrywide
effects. In order to assess the risk profile for a data center, it is
thus necessary to look at these factors individually.
Earthquakes
Resilient building design
The seismicity in Iceland is related to the plate movements on the Mid-Atlantic ridge boundary, and runs
through the country from south to north. Earthquakes
occur when accumulated strain energy is released, caused
by tectonic plate movements. The two plates are moving
away from each other rather than colliding, as is the case
in California, which results in a relatively low magnitude
of the earthquakes created in Iceland.
The earth crust is fairly thin in the earthquake zones owing to the relatively young geological age of Iceland. This
means that the build-up of tension in the rock is lower
and leads to shorter travel distances of any vibrations.
Consequently, Iceland has a number of small harmless
earthquakes instead of large, devastating ones.
Earthquake mitigation design
Buildings in Iceland are designed according to the EN
Eurocodes; the European standards for buildings and
civil engineering. “Eurocode 8: Design of structures for

earthquake resistance” applies specifically to the design
and construction of buildings and other civil engineering
works in seismic regions, in addition to the provisions of
the other relevant Eurocodes. Moreover, National Application Document (NAD) for Iceland provides necessary
information for local design.
Due to the design and structure requirements, earthquakes are not expected to cause problems at potential
data center locations. The estimated earthquake intensity (PGA) for these locations is relatively low, especially
compared with places like California and Italy. Major
earthquakes of the order encountered at the Pacific plate
boundaries (i.e. California) are unlikely to take place in
Iceland. In the most recent earthquakes that took place in
2000 and 2008, only a handful of old farm buildings were
damaged. All other commercial and residential buildings
withstood the quakes16).

Volcanoes
The effects of volcanoes are localized. Certain areas near
them are not suitable for industry.
Volcanic eruptions are not uncommon in Iceland. However, the number of volcanoes and volcanic areas that are
considered to be presently active is limited.

16 D. Hjálmarsdóttir, J. Ö. Bjarnason, and A. Guðmundsson, “Hazard Assessment, potential sites for new data centers,”  Verkís, 12036-001, Jun. 2012.
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Other natural hazards / localized hazards
Wind
Strong winds are possible in certain areas but build-up of
hurricanes or tornadoes never occur.
However, strong straight- and down-slope winds can
emerge, especially in winter. The strongest winds develop
where local topological features, such as mountain ridges,
escalate the wind velocity. This also applies for potential
ice storms and blizzards, where the risk is greatest in the
uninhabited highlands. The climate along the lowlands
and coast, where data centers are likely to be located, is in
general much milder.
Building standards in Iceland provide a procedure for
assessing the influence of wind, barometric pressure and
snow for use in load calculations of buildings, taking into
consideration local requirements of the site in question.
Iceland uses European standards (Eurocode) for structural
and load calculation and the design level for buildings
can be set based on building importance level, in order to
avoid any potential structural damage.

Floods
Flood risk is present close to glaciers and glacial rivers.
Tsunamis or coastal floods caused by earthquakes are unknown in Iceland, but smaller floods caused by avalanches or landslides have occurred. Glacial floods are more
likely to occur when volcanic activity takes place under a
glacier.
Obstruction of any major shipping lanes due to icebergs
from the North Sea or Greenland has not happened in
decades and is made increasingly unlikely by global
warming17).
Forest fires and major wildfires as well as heat waves do
not occur in Iceland.
Snow load
Snow load varies based on local conditions. The snow load
is generally much lower around the coast than at higher
elevation. Building standards address snow load with
necessary safety factors to account for uncertainty.

17 Yfirlit um Hafís (e.d.). http://www.fjordungssamband.is/fjordungssambandid/ymsar_skyrslur/flokkur/125/
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Physical Risks

Security (crime and terrorism)

Hostile adjacencies

Low risk of crime and terrorism in Iceland.
The crime rate in Iceland is very low, and the country has
one of the lowest homicide rates in the world 18). Iceland
is continuously situated on the low end of international
crime rate indexes. The low security risk is likely to translate to lower cost of physical security measures and lower
risk for disruption due to any malicious acts.

Low risk level can easily be accomplished with correct
location planning.
Due to the size of the country and small population, it
is easy to find locations far from any hostile adjacencies
such as flight paths, roads used for transportation of hazardous goods, hazardous facilities or other elements that
can create a physical risk towards the site location. Nuclear power plants do not exist in Iceland and no nuclear
weapons are handled inside the country.

Iceland is confronted with very limited outside security
threats such as terrorism. There has been no identified
terrorist act or threat of terrorist act in Iceland since the
Second World War. Iceland is a part of NATO and as such,
can make use of resources within the alliance.
For over a decade, the World Economic Forum has consistently rated Iceland among the 10 countries with the
lowest business cost of crime in the last decade.

18 “List of countries by intentional homicide rate,” Wikipedia, the free encyclopedia. 27-Dec-2015.
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Thus, site planners can, in cooperation with local consultants, locate a suitable site based on logistical preferences.

Risk Mitigation

With correct mitigation actions based on comprehensive
data and solid risk assessment, negative risks can easily
be counteracted. Site selection in Iceland must account
for both minimum proximity to volcanoes and geologically active areas. Certain areas are therefore not suitable
for data centers, but others can be highly conducive to
successful long-term operations, especially when taking
into consideration sustainable resources and efficiency.
Power production using the renewable resources in Iceland provides protection against potential shifts in carbon
costs and avoids CO2 emissions.
To successfully execute an investment in Iceland, planners should attend to general safety measures against economical risks and look for long-term contracts in foreign
currency. With correct planning and analysis of local
sites, Iceland can provide an attractive overall environment, even for risk averse companies.
Potential risk sources in Iceland and mitigation measures
are summarized in Table 1 on the following page.
Landsvirkjun can provide further information for
companies making strategic investments and
operational decisions for data centers and other industries. For further information, please contact us at
power@landsvirkjun.com.

Eyjafjallajökull eruption
The eruption of Eyjafjallajökull in March 2010 opened the
eyes of many people around the world to the extensive
effects of volcanic eruptions. The ash plume caused
widespread cancellations of international flights in Europe and over the Atlantic Ocean, with 5 million stranded
travellers. Recent research has shown that the closure
of airspace may have been overly cautious, although
understandable at the time given the lack of knowledge
regarding the effect of ash clouds on airplanes. Ongoing large scale research projects will further increase
our knowledge and pave way for the development of
response plans for future air traffic control.
The Eyjafjallajökull eruption had large scale consequences for international air travel. However, Icelandic
international airports were closed down for only a few
hours. This is due to careful selection of diverse sites,
risk mitigation planning and strong infrastructure. The
same thoughtful methods of planning are applied to all
critical infrastructure in Iceland.
The nature of the eruption’s ash plume formation and
extensive heat gave rise to ash plumes that extended
up to 18.000 ft. / 5.4 km before further spreading into
jet streams. Hence, the effect of the eruption on landbased businesses in Iceland was limited to the immediate vicinity of the volcano, especially farming and local
communities. Telecommunications, electrical power
production and power transmission were uninterrupted
for the country as a whole. Supply of power and telecommunications to data centers and industrial facilities
were not affected.
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Table 1: Risk level before and after mitigation

Risk source

Risk level
before
mitigation

Effect / consequence

Risk mitigation

Risk level
after
mitigation

Security risks

Low

Low risk of crimes and terrorism

Low security risk level in design

Low

Physical risks /
hostile adjacencies

Low

Great land availability and few
hostile adjacencies

Local site planning, with safe
distance from hazards

Low

Economy

Medium

Small market economy and small
currency, but participation in
European Union’s Single Market

General currency and contract
safeguards

Low

Political risk

Medium

European directives adopted as
a part of EEA agreement but
changes in regulatory framework
possible

Long-term contracts and foresight regarding regulations

Low

Power availability

Low

High availability of renewable
power and long-term price
contract availability

High availability of renewable
power and long-term price
contract availability

Low

Connection security

Low

Increased connection availability
and multiple networks

General safety measures in
design and secure redundant
telecommunications service
contract

Low

Earthquakes

Low

Varying estimated earthquake
intensity based on location

Build outside large earthquake
areas and follow building standards.

Low

Volcanic activities

Low to high

High risk in geologically active
areas

Keep safe distance from
volcanoes

Low

Wind

Low

High winds in local areas

Local site planning and follow
building standards

Low

Floods

Low to Medium

Risk of floods in geologically
active areas close to glaciers and
glacial rivers

Keep safe distance from glaciers
and glacial rivers

Low

Snow load

Low to medium

Snow load varies based on
location

Follow building standards

Low
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About Landsvirkjun:
Landsvirkjun
generates
renewable
energy
at
competitive prices. The company is owned by the
Icelandic State and has over 45 years of experience generating
electricity from hydro and geothermal power sources.
Landsvirkjun is Iceland’s largest generator of electricity,
currently operating 16 renewable hydro- and geothermal
power stations. Landsvirkjun’s mission is to maximize value
creation from energy sources entrusted to the company in a
sustainable and efficient manner.
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Landsvirkjun
Háaleitisbraut 68
103 Reykjavík
Iceland
Tel: +354 515 9000
landsvirkjun.com
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