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FOREWARD
We are Business leaders, Technology Innovators and Sustainability
Champions – but we’re also Mothers, Fathers, Sisters, Brothers, Sons and
Daughters and with that comes a duty to preserve our planet and with it
our way of life.
We’ve been at the forefront of the data center industry for many years,
from simple on-prem cabinets to life in the cloud, across the co-lo
revolution and onwards towards the edge, we’ve seen first-hand the
explosion of computing, technology and of course data. What we know
irrevocably is that as the technology age accelerates and our ever more
connected world shrinks, information and the power and energy needed
to compute that information is becoming an increasing burden. That
burden that is felt by organisations on their bottom line, by consumers as
they search out more sustainable alternatives and on data center leaders
as they struggle to balance the need for efficiency with constant
demands for performance and availability.
We believe in a better way – a greener, more efficient, more sustainable
data center that not only unlocks the potential of your technology
investments but accelerates innovation and reduces inefficiencies.
In this, the first edition of Race to Zero – The path to sustainability in the
Data Center of tomorrow we address some of the burning issues facing
the industry and shine a beacon into the future for change.
Dave McGuirk
CEO Gaia Edge
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INTRODUCTION
We live in a Digital economy, with trillions of interactions, purchases and processes
happening across our connected devices every single day. Data, Availability and
Connectivity are the backbone of our global infrastructure and yet
hyperconnectivity comes at a cost.
As we, as consumers demand better experiences, faster more personalised service
and always-on availability our Data Centers are stretched to capacity and beyond.
The engine rooms of our information economy, are struggling to balance the need
for ever higher performance, compute power and availability with costs to both
budgets and to our environment.
Advances in Chip, Storage, Processing and Software technology have not been
matched by the voracious cooling appetite they create for power and water
consumption, nor has the impact of carbon emissions generated by our digital
infrastructure. As demand grows for data studies show that Data Centers consume
205 TWh of electricity annually and emit as much carbon as the airline industry.
Globally data center energy consumption is estimated at around 1% of our total
energy use but studies in the UK set this much higher with the UK Energy Research
Centre estimating (including enterprise on-premise scenarios) as high as 12.3% of all
the energy consumed in the UK.
Energy consumption statistics in the here and
now however are only half of the picture, indeed
to see the full picture we need to understand the
forecasts for the future. Studies vary widely and
whilst most experts agree that advancements
and migration to cloud based, hyperscale
infrastructure have slowed the growth of energy
consumption - by 2030 it is expected that
between 1030 TWh and 8000 TWh of energy will
be needed to power our digital economy.
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Much of the energy used in data centers
from On-premise to Cloud, Edge to
Hyperscale isn’t powering the compute
technology itself but rather the cooling
needed within the facilities themselves.
Analysts report between 30 and 55% of all
energy use lies with powering cooling and
ventilation systems – energy that is largely
still carbon powered and unsustainable.
Moreover Energy and Power usage is only
one side of the coin. Water consumption
used in the cooling of data centers is
widely underreported and WUE (Water
Usage Effectiveness) rarely seen to be
hitting the headlines.
Less than a third of data center operators
report their current water consumption.
Test and “clean water” sites like Google’s
Hamina data center in Finland are
exploring new technologies and water
sources, most draw from public reservoirs,
due to the lack of stability of grey, rainfall
and surface water. Where water
efficiencies are reported they often lack
any visibility over Water Energy Source Use
where consumption measures account for
water used in the creation of energy but
the fact remains that not enough is known
about the consumption of water within the
data center or the impact of additional
atmospheric water to the environment.
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THE CASE FOR
CHANGE
In 2021 global analysts McKinsey published their major “Global Energy Perspective
2021” report, synthesising the state of the global energy outlook to 2050, this annual
report, whilst not focused on the data center Market, illuminates trends and peaks
that CTO’s, CIO’s and Business leaders should take careful note of.
Not least the “growing momentum toward decarbonization of the global economy”
and “increasing levels of ambition to reshape energy systems.” trends that we, at
Gaia Edge, have been leading the charge to face head on. This swell of demand for
sustainability is all too often dismissed or downgraded in the face of growing cost
pressures but as energy, data and power use increase in veracity so too has the swell
of demand from empowered consumers for carbon transparency and improved
sustainability credentials.

01 — REDUCING WASTE

As of 2021 Deloitte reported that “reducing plastic waste” is the
number one ask of consumers to businesses today to help them
become more sustainable.

02 — REDUCING CARBON FOOTPRINT

The same studies showed that "reducing carbon footprint" both of
the organisation and the individual was the second priority for the
majority of today's consumers.

45%

03 — STARK WARNINGS

45% of Gen Z respondents in Deloitte’s study say they’ve stopped
purchasing from businesses because of sustainability and ethical
concerns meaning business leaders across the globe should be
heavily focused on addressing the interests of their active future
consumers.
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THE CASE FOR
CHANGE
THE PLANET HAS
WARMED BY 2.12
DEGREES IN LITTLE
OVER A CENTURY

THE CONCENTRATION OF
CARBON DIOXIDE (CO2)IN
OUR ATMOSPHERE, AS OF MAY
2020, IS THE HIGHEST IT HAS
BEEN IN HUMAN HISTORY

THE OCEANS HAVE
WARMED BY .69
DEGREES IN THE LAST 50
YEARS

Organisations aren’t oblivious to these growing concerns – in fact, quite the
opposite, Google has pledged “to power all of its data centres and
campuses with “carbon-free energy” — such as hydropower, wind and solar
— 24 hours a day” by 2030, Microsoft has gone a step further by aiming to
be “Carbon Negative” by 2030 and Amazon pledging to be “net Zero’ some
10 years later by 2040. For many there are gaping holes in the
commitments from these three tech giants that we’ll discuss in the next
segment but it is concrete proof, if ever it was needed, of the pressure to
demonstrate greener, more sustainable credentials.
Businesses across the UK will be taking note of these public pledges and
looking inwards at how to impact their own changes toward Zero – not
least to align with the growing swathe of consumers for whom sustainability
credentials are a “must have predicator” – but also for the cost saving and
future proofing it affords them. What is clear is that the weight of climate
change, availability of resources, public opinion and cost pressures are
forcing the need for change within the datacenter world.
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THE CURRENT
ENVIRONMENT
The case for change is overwhelming - with scientists, environmentalists and
global leaders in agreement that our greenhouse gas and carbon emissions are
endangering the very fabric of our planet. Long dismissed as pseudo-scientific
claims or at best, lacking proof, climate change and the impact of our carbon
footprint is now undeniable.
The IPCC predict that an increase of just 0.5 degrees over acceptable
conditions would result in “substantially more poverty, extreme heat, sea level rise,
habitat loss, and drought”. It has taken significant global efforts and pressure
from the public but the beacons of change finally shine brightly across all
business corners.

OUR PLANET

OUR SEAS

OUR IMPACT

The planet has
warmed by 2.12
degrees in little over
a century.

The oceans have
warmed by .69
degrees in the
last 50 years

Every year 428
Billion tonnes of Ice
are lost just
between Greenland
and Iceland

The concentration of carbon dioxide (CO2)in our
atmosphere, as of May 2020, is the highest it has been
in human history
The Paris Climate Agreement back in 2015 consolidated a global shift toward
Carbon Integrity, signed and endorsed by nearly 200 countries around the world
and a clear signal of universal intent to slow and reverse the damage done to
our planet by almost 100 years of industrialization.
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GLOBAL
AGREEMENT
This landmark Paris Climate Agreement consists of 12 key points including a “Long
Term Temperature Goal” which aims to ensure that the global temperature
increase is limited to 1.5 degrees and “Global Peaking and ‘climate neutrality’”
which aims to reach the peak of global greenhouse gas emissions as soon as
possible, recognising the divide and disparity between developed and
underdeveloped countries.
One key element to the Paris Climate Agreement is that of Migration which
clearly states that “Developed countries should continue to take the lead by
undertaking absolute economy-wide reduction targets” closely linked to their
“intended nationally determined contributions” (INDC's) or as we might know
them better, Carbon reduction targets.
These targets at country level directly impact businesses in every single country,
from technology, retail, logistics, professional services and of course within data
centers this edict is clear on our responsibilities within the Paris framework as well
as within INDC’s.

N100 & G250 SUSTAINABILITY REPORTING
KPMG 2020 SUSTAINABILITY REPORTING STUDY
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The commitment to sustainability and cascade effects of such global treaties are
widely felt in the business community with KPMG reporting that 80% of the N100
now reporting on sustainability – an enormous increase of 566% compared with
over the last 25 years. With sustainability reporting comes the inherent need to
track and measure the use of our key resources and impact on the environment.
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PUE AS A MEASURE OF
SUSTAINABILITY?
Within the data center one of the key legacy reporting measures has been Power
Usage Effectiveness (PUE) and the ability to assess the efficiency of existing
systems and their energy use. Amid the rising need for compute power,
performance, availability and connectivity as well as potentially huge strides in
technology, PUE as a stand-alone measure simply isn’t enough.
In fact getting to the magic "One" might well have been the goal for many years
but as we move towards a more sustainable world it simply cannot be enough to
aim to use the energy and electricity we need in the most efficient fashion.
Indeed, we in our Race to Zero must be thinking more boldly about reducing that
energy, reusing it and aiming not for One but for Zero and lower.

PUE DEFINITION
Originally developed in 2007 by industry association The Green Grid
PUE or Power Usage Effectiveness is the amount of power consumed by
compute functions within a data center as a factor of the overall energy
consumption. PUE is different to DICE and is measured as follows:

PUE = (Total Energy)/( IT Equipment Energy)
A data center using 100,000 KwH in total of which 30000KwH are used
on non compute equipment and 70,000 KwH on core compute functions
would have a PUE of 1.428.

100%

PUE measures according Catch
to the Uptime
remain
static with
your Institute
reader's
eyelargely
by highlighting
an average PUE of 1.58 one of your main points in this space.
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