
    Dec. 21, 2021 

 

Copyright © 2004-2021 Robert Frances Group, all rights reserved  
46 Kent Hills Lane, Wilton, CT. 06897; (203) 429 8951; 

 http://www.rfgonline.com/;   Contact: inquiry@rfgonline.com 

 

Summary Insights: Carbon Neutral/Sustainable Data Centers 
 
RFG Perspective: There is a business case for investing in carbon neutral/sustainable 

data centers. While there is a limited return on switching to renewable energy resources, 

executives will find that there is a strong business case for energy efficiency and water 

conservation in data centers. Given the new shape of the economy, the timeframe of 2021-

2022 is proving to be a turning point in the cost for carbon offsets, power and water, which 

will aggravate data center inefficiencies. Now is the time for enterprises and organizations 

to begin their path to data center sustainability and to set targets for 2030.  

 
A recent Wall Street Journal report determined that, while the market for carbon 

offsets is forecast to see rapid growth and reach over $1 billion in 2021, the “offsets” 

themselves can vary widely in their quality and effectiveness at reducing pollution.  

 

“The market needs clearer definitions and standards,” Microsoft’s 2021 carbon-

removal report admits, according to the Journal. Many companies have stated they 

will be carbon neutral by 2050, but they have not set any targets for near-term or 

intermediate term – the year 2030. In fact, most enterprises do not know their 

carbon emissions baseline, what technologies will be available to assist them in 

reaching their targets, and what their business cases will be for carbon-

neutral/sustainable data center initiatives.   

 

Today, data centers emit two percent of carbon emissions globally. If left 

unchecked, that number could grow to more than 10 percent by the year 2030. If 

not addressed while other carbon-emitting components are being addressed, 

then the number it could rise as high as 35 percent by the year 2050.  

 

The reality today is that the average power usage effectiveness (PUE) ratio for a 

data center in 2020 is 1.58 – only marginally better than it was seven years ago, 

according to the 2020 Uptime Institute survey. [PUE represents the total facility 

power divided by the energy consumed by the IT equipment.]  

 

In contrast, hyperscalers with vast data-center holdings – like Google and Microsoft 

– have been able to get their PUEs down to less than 1.10 in some of their data 

centers. However, most enterprise data centers have a PUE between 1.58 and 3.0.  

 

Clearly, a lot of work needs to be done to reach a PUE of 1.0, and to achieve a goal of 

being carbon neutral. The lack of progress over the past seven years by most 
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organizations can be attributed to the fact that the business cases have been 

measured sub-optimally, business unit by business unit. The good news is that there 

is a strong corporate business case for achieving these goals and pursuing a path to 

sustainability.  

 

If enterprises begin the process of moving to carbon neutral and wish to achieve a 

reasonable CO2 emissions target by 2030 – a date many are using as a first 

milestone – then work must begin now as there are at best three data center 

replenishment refresh cycles possible during that period.  

 

However, if it is necessary to locate a new data center site due to reasons of business 

growth, power grid constraints, water consumption restrictions, or other reasons, 

then there is only one refresh cycle available between today and 2030.  

 

That’s why planning for the first steps of updating data-center energy efficiency 

must begin right now. 

 

On Nov. 10 2021, the Robert Frances Group facilitated an RFG 100 videoconference 

entitled: “Why Carbon Neutral and PUE Planning is Needed Now.”  This 

videoconference examined the current state of the art, business rationales, and 

business cases for carbon neutral/sustainable data center initiatives.  

 
The panelists for this video conference were: 

• John Frey, Chief Technologist, HPE  
• Don Molaro, Chief Technical Architect, WWT 
• Travis Wright, VP, QTS Data Centers  
• Warren Gedge, CTO, ScriptString 
• Asaf Ezra, CEO, Granulate.io 
 

 
European Union (EU) ESG Survey 
 
HPE shared the summary results of its EU survey of 500 executives. The vendor 
found that 90 percent of the executives had ESG KPIs. However, not all firms were 
pursuing ESG for the same reasons. Here’s why: 

• The leading firms were doing it to meet investor objectives  
• ESG companies were addressing ESG for their employees  
• Followers were pursuing ESG efficiencies to satisfy customer demand. 
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Four Categories of IT Efficiency 
 
Business and IT executives should be examining four categories of IT efficiency as 
they consider their ESG and cost savings initiatives: 
 

1. Equipment efficiency. Here the objective is to use the least amount of 
hardware to do the maximum amount of work. Data center statistics for 
years have shown that the average application on bare-metal compute 
equipment tends to run at about 10 percent utilization. If virtualized, the 
historical averages max out at about 30 percent. In addition, there is 
frequently an imbalance between server compute and memory capabilities, a 
factor that leads to bottlenecks and underutilization. When it comes to 
storage hardware, utilization averages at around 40 percent of total capacity. 
That means that there is a significant amount of improvement available.  
 

2. Electrical efficiency. This method addresses using the most efficient gear 
for the workload, so that organizations get the most performance per watt. 
Many companies solve this by moving from CPUs to GPUs – even field 
programmable gate arrays or custom ASICs – to get better performance.  
 

3. Resource efficiency. This approach examines the proper usage of all data 
center resources. Resource efficiency surveys tell us that the average data 
center has 2.5x the cooling than needed. Fewer chillers are needed; room 
temperatures can be raised. Companies can also take advantage of free or 
liquid cooling. A switch to DC power sources from AC power sources would 
also improve resource efficiency and reduce the need for power conversion 
systems. (Note: Many telephone companies use this approach, driving their 
systems off DC-powered energy resources). Additionally, a significant 
number of data centers have excess floor space due to misjudging the 
hardware density improvements and power requirements. In fact, surveys 
find that, unlike cooling overprovisioning, power is under provisioned by 4x.  
 

4. Software efficiency. Students are not trained to develop efficient 
applications. The result: After they become programmers, they continue to 
write inefficient code. Efficient code consumes fewer compute cycles and 
tends to use less data – and less power. We note here that there are AI/ML 
tools today that can be used to self-optimize hardware solutions.  

 
 
Overall, the RFG100 discussion found that an enterprise-wide focus on these issues 
can clean many of them up – but it must be an enterprise-wide optimized approach 
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– and not one that is sub-optimized by the organization or enterprise. The former 
approach is needed if one hopes to build a strong business case for funding data-
center energy efficiencies.  
 
One of the business case challenges that IT organizations encounter is that these 
sustainability initiatives end up being unfunded mandates. To address this, IT must 
first know the existing baseline and the expected efficiency improvements. One 
panelist in the RFG100 conference suggested that IT should work with the finance 
and facilities teams to negotiate the overall savings, and to determine who gets to 
use or retain those funds.  
 
IT has a wide variety of options to look at when raising utilization levels. For 
example, surveys show that many data centers still have “zombie” systems or 
comatose gear running in, and consuming, up to 20 percent of the compute power. 
Shutting these older systems down or literally turning off chillers, improves power 
densities. All of these actions can result in huge financial opportunities, not only in 
utility cost savings, but also in hardware savings, maintenance agreement savings, 
software licensing savings that can be returned to the organization’s bottom line – 
benefiting both IT and the business. 
 

C-Suite Takeaways 
 
CEOs and Boards of Directors have been making carbon neutral commitments for 
the corporation – and often publicizing them widely in the business community to 
show support for sustainability initiatives. While they are long-term commitments – 
stated for 2050 and beyond – they are committing to report on these objectives in 
their annual ESG or sustainability reports.  
 
With ESG becoming highly visible to the senior management of any company, 
government agency or organization, it provides IT executives with an opportunity to 
have ESG visibility to top management and the Board.   
 
IT environmental usage and savings can be a big lever for guiding budgets in service 
firms. This is particularly true for services companies, including financial services 
firms as other types of firms have manufacturing or logistics ecosystems, whose 
infrastructure would take priority over data centers, because they are bigger energy 
consumers. The Financial Services firms and other services firms lack that type of 
physical infrastructure for their operations, which makes their data centers their 
biggest energy consumers. Environmental exposures can represent a financial risk, 
as well as a regulatory risk. Business executives can expect to see the carbon taxes 
to increase significantly over the decade. EU has already seen a 30 percent increase 
this year. The EU’s benchmark carbon permit prices have gone from €30 at the start 
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of 2021 to more than €80 – and expectations are for even greater increases through 
the decade and beyond.  
 
These energy-efficiency considerations are key for business and IT executives. 
Business executives need to examine both the incentives and disincentives when 
analyzing any investment. Many RFPs today already require ESG and/or carbon 
neutral statements.  
 
IT executives need to become conversant in ESG terminology and to become aware 
of the extent of the technology that exists today for driving data center 
improvements – and not just looking at the servers and storage. IT executives need 
to understand where they stand with their efficiencies as defined above, including 
PUE (power usage efficiency) and carbon emissions. Only a third of companies today 
have any feel for what the latter metric is for their organization.  
 
At a minimum, IT executives need to know their carbon footprint and be able to 
address what steps can be taken to improve tactically and strategically their scope 1, 
2 and 3 emissions.  
 
Once the extent of the carbon footprint is established, then IT executives need to 
address the “elephant in the room” – the numbers that are being reviewed by the 
accountants. IT needs to create a business case for all carbon neutral/sustainable 
data center initiatives. The worst case is for the business case to be cost-neutral. IT 
executives should also consider providing chargebacks or “showbacks” for the 
carbon footprint. 
 
Another option for IT executives is to challenge their engineering departments to 
start addressing the issue of power efficiency. Engineers should be studying the 
densification of design – all the way from chips to racks – and to start applying those 
factors to annual data center upgrades. 
 

An ESG Design for a New Data Center  
 
New data centers can be designed today using new techniques and tools such that 
they do not have to be fully loaded to achieve efficiencies.  
 
It used to be the case that if one were building a 48-megawatt (48 MW) data center, 
for example, it might have an initial PUE ratio of around 4.0 and poor water 
consumption efficiencies. In many cases, decent efficiencies did not happen until the 
center was near fully occupied. But today, one can build a shell for the data center, 
using outside air economization or dry cooling systems in a modular fashion, and 
then fit it out in 1.5 MW chunks. It is also possible to design a data center so that 
there is zero water consumption, with no chilled water plant required.  
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Each 1.5 MW can be modularly populated with new systems operating at 80 percent 
of full load and at peak efficiencies, right out of the gate. The modular units are built 
offsite, and they come with the electrical, battery, and UPS systems included – with 
the network, server, and storage racks already fully populated. These modular 
containers can be built at the same time that the data center building is being 
constructed, which can reduce time to completion. Initial PUE for these solutions 
have been as low as 1.2 – far better than many existing data center plants. In 
addition, one can pair the center up with a solar or wind contract that supplies 
offsite renewable energy.  
 

Other Considerations 
 
Participants on the RFG100 call identified a few other key points that should be 
considered, including the following: 

• There is frequently a disconnect between those responsible for energy-
efficiency and those who have ownership of the business and its data centers. 

• Storytelling is often a useful tool for explaining the problem to non-technical 
individuals. 

• Institutional knowledge about how to best drive data center sustainability 
has been lost in many firms since their last efforts at improving efficiency  

• Costs come in many forms: revenues, customer loyalty, and infrastructure 
costs among them. 

• Know your metrics: first measure, then optimize them. 
• Goals are not valuable without deadlines. 
• An incentives program (tied to a defined performance plan) is advisable and 

can address optimization, zombies, turning hardware on or off; and moving 
to hybrid cloud or edge compute capabilities. 

• Optimize existing equipment – go after the low-hanging fruit first. 
• Development/test environments can be larger than operations – and may be 

the easiest and fastest targets for energy-efficiency improvements. 
 
 

Key Questions for Carbon Neutral Objectives and PUE Discussion 
 

To discuss the conversion of data centers to achieve net zero carbon emissions and 

sustainability, enterprise executives should consider the following key questions: 

 

1. What is the current baseline state of CO2 emissions for enterprise data 

centers today? Are tools available to determine a baseline? 
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2. What needs to be included in the baseline analysis – i.e., servers, storage, 

networks, power and cooling, UPS systems, other facility items? 

 3. What is the state of the technology today and is it sufficient to enable a 

company to become carbon neutral and achieve a PUE = 1.1 or less? Over 

what period can, and should, these improvements be enabled? 

4. What developments will be occurring over the next few years that will 

make it easier to consume energy more efficiently and to become carbon 

neutral? 

5. Can carbon credits be used to offset carbon emissions, and will they still be 

affordable as we move to the year 2030 and beyond? 

6. What is the business case for investing in carbon neutrality; power and 

water sustainability; and additional related sustainability initiatives in the 

data center and elsewhere in computing? 

 

Summary 
 

Most organizations do not have carbon neutral/sustainable data centers today. The 

global mood on carbon neutrality and sustainability has changed in the wake of 

climate change imperatives, the pandemic economy, and new business objectives. 

Given all of these recent changes, this an appropriate time for IT executives to start 

new discussions with senior corporate executives about driving efficiencies through 

all their data centers.  

 
RFG POV:  Most Boards of Directors and senior corporate executives (most importantly 

those at services firms) – including those that have made long-term carbon neutrality 

commitments – do not recognize the carbon neutral/sustainable exposures that exist in 

their data centers.  IT executives should develop carbon neutral/sustainable business 

cases and storytelling narratives with finance and facilities executives. These should then 

be presented to senior management and the Board for funding of tactical and strategic 

carbon neutral/sustainable data center plans to 2030.  

 
Additional relevant research and consulting services are available. Interested readers 
should contact Client Services to arrange further discussion or interview with Mr. Cal 
Braunstein, CEO and Executive Director of Research.  Jean S. Bozman, president of Cloud 
Architects llc, co-authored this report.  
 
–-------------------------------------------------------------------------------------- 
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