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Agenda: “Green IT and Real Estate Convergence”

•Definition and Taxonomy

•Carbon Emissions and Top “Green” Corporate Purchasers (Electric)

•Green IT Technology Trends and the County of Orange

What is Green IT?

•Sustainability Drivers

•Energy Star

•Research: BCS, McKinsey, US Energy Information Administration

•Smart Building Potential and an Example

Macroeconomic views

•USGBC LEED and Energy Star

•Clueless CIOs?

•Data Centers: Measures, Opportunities and Roadblocks

Buildings and Data Centers

•Building Information Network

•Market Evidence and Example

Real Estate and IT Convergence

Questions & Answers
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Green It: Definition

Source: Wikipedia
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Source: GreenTechMedia 

=> What central OC 

Technology is doing



Carbon Emissions – Information Technology

IT / I&O Green IT: An Infrastructure and Operations Key Initiative, Gartner, 2008

Information and communication technologies

http://en.wikipedia.org/wiki/Information_and_communication_technologies


Carbon Emissions – Information Technology

Source:  “Summary Report: Low Carbon and Environmental Leadership in the ICT Industry by Gartner and WWF”, Gartner, October 22, 2010

Definitions:

Transformation of IT – direct, first-order 

impacts related to the manufacture, use and 

disposition of physical ICT assets and ICT related 

services, e.g., more energy efficient servers and PCs.  

The “2%” 

Transformation by IT - second order impacts 

with ICT’s enabling role,  e.g., videoconferencing and 

collaboration (impact on travel).  The “98%”



Corporate Purchases of “Green” Electricity

Source:  National Top 50 Partner List (as of October 5, 2010), EPA



Source: Hype Cycle for Emerging Technologies, 2008, Gartner, July 9. 2008

Technology Trends
Green IT involves the optimal use of information and 

communication technology (ICT) for managing the 

environmental sustainability of enterprise operations and the 

supply chain, as well as that of its products, services and 

resources throughout their life cycles. This definition 

addresses the environmental issues associated with IT 

infrastructure itself, as well as with the applications of IT.  

For most organizations "green IT" is focused on the energy 

efficiency of their IT infrastructure and can include initiatives 

such as virtualization, consolidation, improved efficiency of 

the power and cooling infrastructure of the data center, power 

management at the desktop and at the server, thin client, 

printer consolidation, and paper reduction.



Source: Hype Cycle for Emerging Technologies, 2009, Gartner, July 21. 2009

Technology Trends

Green IT removed from the 2010 Emerging 

Technology Hype Cycle



Source: Hype Cycle for Sustainability and Green IT, Gartner, July 29. 2010

Technology Trends



Economizer Hours for a Data Center



Orange County Data Center: Green IT Assessment

Source: Hewlett Packard’s Converged  Infrastructure Maturity Model,  Orange County Data Center, July 2010

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 

IT Governance

Management

Technology

Culture & IT Staff

Facilities

Orange County

PS Industry - US



Macroeconomic 
Views

The Coming Wave



Source:  “Sustainability Services Introduction”, Hitachi Consulting, August 2010

Drivers for Sustainability



Source: “Green IT”, Deloitte Consulting 

Drivers: Regulations versus Consumer Advantage



Energy Star

Next Big Thing?



Source:  “Smart  2020: Enabling the low carbon economy in the information age, United States Addendum”, Boston Consulting Group, 2008

Energy Efficiency – Opportunity Analysis

SMART 2020 US Addendum: Four main ICT Opportunities:

Savings by 2020
MMT of CO2 Dollars

- Billions -

1. Smart Grid 230 – 480 $15 – 35

2. Road Transportation 240 – 440 65 – 115

3. Smart Buildings 270 – 360 40 – 50 

4. Travel Substitution 70 – 130 20 – 40

Notes:     1.  Baseline in US is 5,980 MMT (2007)

2.  Savings are computed at $0.09 / kWh 



Source:  “Smart  2020: Enabling the low carbon economy in the information age, United States Addendum”, Boston Consulting Group, 2008

Energy Efficiency – Opportunity Analysis



Source:  “Smart  2020: Enabling the low carbon economy in the information age, United States Addendum”, Boston Consulting Group, 2008

Energy Efficiency – Opportunity Analysis



Source:  “Smart  2020: Enabling the low carbon economy in the information age, United States Addendum”, Boston Consulting Group, 2008

Energy Efficiency – Opportunity Analysis



Source:  “Unlocking Energy Efficiency in the US Economy”,  McKinsey & Company,  July  2009

Energy Efficiency – History



Source:  “Unlocking Energy Efficiency in the US Economy”,  McKinsey & Company,  July  2009

Potential Energy Reductions

BAU = Business as Usual

Commercial buildings consume 

20% of the total energy consumed 

in the US and offers 25% of the 

efficiency potential across 87 

billion square feet of floor space.



Source:  “Unlocking Energy Efficiency in the US Economy”,  McKinsey & Company,  July  2009

NPV Potential – Market Segments



Source:  “Annual Energy Outlook, US Energy Information Administration, April 2010

Energy Efficiency – Consulting Analysis

Notes:      1.  Reference case is 4.8% lower than 2009 

2.  High Technology case is 12.5% lower than Reference case

3.  Best Available Technology case is 17.5 % lower than Reference case 

4. Office Equipment growth is less than ½ floor space (EnergyStar)

5. Other Office Equipment includes servers and mainframe 

6. Other Miscellaneous includes video displays and medical devices



Source:  “Smart  2020: Enabling the low carbon economy in the information age, United States Addendum”, Boston Consulting Group, 2008

Energy Efficiency – Consulting Analysis



Cisco – use less

Source: Cisco 



Source: Cisco 

COSTS:

Design & Visual Communication $11.70 10%

Construction 59.67 51%

Technology 21.06 18%

Furniture 17.55 15%

Change Management 7.02 6%

Total   $117.00 100%

Cisco – use less



Buildings & 
Data 
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Source: Green Building Rating System for New Construction & Major Renovations

US Green Building Council

LEED Certification Possible
Points

Sustainable Sites 14

Water Efficiency 5

Energy & Atmosphere 17

Materials & Resources 13

Indoor Environmental Quality 15

Innovation & Design Process 5

Total 69

Platinum 52 – 69

Gold 39 – 51

Silver 33 - 38

Certified 26 – 32



Source: Green Building Rating System for New Construction & Major Renovations



Source: Greening the Codes, US Green Building Council, 2010

Greening the Building Codes



Data Centers



Do CIOs need to understand Real Estate?

CIOs Called Clueless about Extra Costs
IT managers tend to forget about construction and operating costs when they pitch projects, an expert says.

David M. Katz, CFO.com | US

September 27, 2010

To avoid big overspending by chief information officers, CFOs should order forensic-accounting audits of large information-technology 

projects, an advocate for data-center efficiency says….

In one case, says Brill, a company decided to invest $22 million in a project to install new data servers. Based on that 

figure, which was supplied by the IT department, senior management thought the project would yield a "very positive" 

return on investment, he says.  But the tech staffers were unaware that $54 million would be required to install the power 

and cooling capacity to run the servers and that an estimated $32 million would be needed to operate the servers over their 

lifetime. As a result, says Brill, they failed to include those extra costs in their pitch. (Also, the overlooked $86 million was accounted 

for as a cost to the organization's real estate department. That helped make the total cost of the project less than transparent, 

says Brill.)

A big problem stems from a breakdown in the benefits of Moore's Law, which says that the number of transistors that can be placed 

cheaply on a computer chip will double every two years. Energy efficiency, by contrast, is rising by only a factor of 1.5, says Brill. To 

fill the gap, data-intensive companies will have to buy scads more electricity to power their data centers. Indeed, data-center 

consumption has jumped from 1% of total U.S. electricity use in 2000 to 3% this year, Uptime estimates.

http://www.cfo.com/index.cfm/l_emailauthor/14525620/c_2984312/2984987
http://www.cfo.com/


Green Data Center 



Source: http://www.energystar.gov

Energy Star: Buildings & Data Centers

Energy Star for Buildings:  Top 25% in Building Category

Energy Star for Data Centers:



Data Centers: Emerging Measurements

DCiE – “Data Center Infrastructure Efficiency” is a metric used to determine the energy 
efficiency of a data center

PUE – “Power Usage Effectiveness” is the reciprocal of DCiE; the typical data center 
has an average PUE of 2.5; this means that for every 2.5 watts in at the utility 
meter, only one watt is delivered out to the IT load.  It is estimated that most data 
centers could achieve 1.6  (36% improvement)



Data Centers: Sample Supporters of PUE

Source: “Market Trends: Sustainability and Cost  Savings Objectives for Large Data Centers Will Require Tighter Efficiency Metrics”, Gartner June 2010



Data Center Spending

Source: IDC, 2009



Data Center Spending

Source: American Power Conversion, Cisco & Emerson Network Power

Cooling is half the battle



Data Center Electricity Use Projected

Source: http://www.energystar.gov



Data Center Initiatives

Source: “Green IT”, Deloitte Consulting 



Critical Gaps: Efficient Data Center Design

Source:  National Data Center Energy Workshop Strategy Workshop, EPA, Sep. 2008  
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Technology, IT Technology and Building Controls Converge

Source: A New Facelift for Existing Buildings, Frost & Sullivan



Technology, IT Technology and Building Controls Converge

Source: Real Estate Today: A Market Transformation, Cisco, 2008



Convergence: The Building Information Network

Source: Cisco Connected Real Estate, 2010



Convergence: Cisco Mediator (Richards Zeta)

Building Systems Applications that Lower Costs

Meters

Electrical

Security

Lighting

HVAC

Mediator

Energy Mgmt

Facility Mgmt

Fault Analysis

Tenant Services

Access 
information 

anywhere

Mediator collects data from the building, IT, 

energy supply, and energy demand systems, 

which use different protocols and are 

otherwise unable to communicate.. Mediator 

product is an extension to the IP Network.

Source: Cisco Connected Real Estate, 2010



Convergence: Operational Technology & IT

Source: “Operational Technology Convergence With IT: Definitions”, Gartner, July 2010



Convergence: Projected IP based BCS

Source: IT-Convergence in Buildings, i&I Limited Proplan, 2006



Building Automation System Revenue by Region

Source: Energy Management and Commercial Building Automation, ABI Research , First Quarter 2010
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World Market, Forecast: 2008 to 2015



Convergence: Some Market Evidence

2003 2004 2005 2006 2007 2008 2009 2010 2011

Manufacturing or Electronics  Company Acquisitions

Technology Company Acquisitions

Honeywell - Tridium

Schneider –

Andover Controls

Schneider - TAC

Schneider – Invensys

Schneider - Pelco

Cisco – Richards Zeta

United Technologies – Architectural Energy

IBM - Maximo

Johnson Controls - Gridlogix

=> “Middleware”

Hewlett Packard  
(announcement ) 

Computer Associates 
(announcement) 

Note:  Both Microsoft and Google announced energy 

management applications for consumers in 2009 

Siemens – Controlotrn

Siemens – Vistascope

Siemens – MAC

Siemens – Groom

Schneider - APC

IBM – Drawbase (partnership)Hewlett Packard  (Insight 

Manager announced  in late 2008) 

HP - EYP

Cisco – Arch Rock



Example    

Source: “An Energy-Efficiency and Sustainable Buildings Case Study: Johnson Controls Demonstrates Leadership in Design and Execution”, Gartner, Oct. 25, 2010

“ … it can be estimated that the annual electricity consumption 

demand of the York and HQ buildings are 21.9 and 6.3 kWh/sq. 

ft. per year, respectively. In other words, energy-efficiency retrofit 

demonstrates about a 71% improvement on a "business as 

usual," conventional-building consumption pattern”



Questions & Answers

joel.manfredo@ceoit.ocgov.com

714-834-7122
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mailto:joel.manfredo@ceoit.ocgov.com

