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Section Three: Environment
Innovating to avoid or reduce  
environmental impacts 

A dedication to creating solutions that help 
protect the world’s environment is not just part 
of IBM’s smarter planet agenda, it has been 
one of the guiding principles of our company 
for nearly four decades. 

IBM’s longstanding commitment to environmental protection was first 
formalized as a corporate policy in 1971. From how we run our operations to 
the products and solutions we provide to our clients, we are committed to 
leadership across environmental areas ranging from energy efficiency and water 
conservation to pollution prevention and product stewardship. 
 Here we profile some of our most significant work in the areas of energy 
conservation, climate protection, environmental requirements in the supply chain, 
environmentally preferable materials and the management of end-of-life 
electronic equipment.
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ENVIRONMENT

4.9 billion
kWh of electricity was saved as a result of  
IBM’s annual energy conservation projects 
between 1990 and 2008.

3.3 million
metric tons of CO2 emissions were avoided 
as a result, an amount equal to:

48%
of IBM’s 1990 global CO2 emissions, which 
translates into:

$343 million
in energy expense savings.

 On the Web
For Web-exclusive content and more  
on our efforts around environment,  
visit us online at ibm.com/responsibility/
environment 
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IBM’s climate protection programs as they relate to our operations focus on:

 › Energy Conservation

 › Reducing Perfluorocompound (PFC) Emissions

 › Procuring and Fostering Renewable Energy

 › Supporting Alternate Employee Commute Options

 › Increasing the Efficiency of the Company’s Logistics

EnErGy cOnSErVATIOn: IBM’s commitment to energy conservation dates back 
to 1974 and has continued, unabated, over the intervening years. In 2008, IBM’s 
energy conservation projects across the company delivered savings equal  
to 6.1 percent of its total annual energy use, exceeding the corporate goal of  
3.5 percent. These projects avoided the consumption of 235 million kilowatt-
hours (kWh) of electricity and 6.3 million gallons of fuel, representing the 
avoidance of 215,000 metric tons of CO2 emissions. The conservation projects 
also saved $32.3 million in energy expense.
 Two examples of initiatives in 2008 that enabled significant increases in 
IBM’s own data center energy efficiency include: 

 › IBM’S MOBILE MEASUrEMEnT TEcHnOLOGy (MMT): Using this thermal mapping 
tool developed by IBM Research, surveys performed at nine strategic 
IBM data centers with over 30,000 kW of electricity demand identified 
opportunities for a 2,100 kW demand reduction (7 percent), of which 
approximately 110 kW have been captured. Work is underway to capture 
much of the remaining opportunity. 

 › SErVEr cOnSOLIDATIOn: This aspect of IBM’s data center program enables 
us to do more work with less energy. In 2008, 19 data centers consolidated 
various server operations, saving 10 million kWh of electricity use and 
$1 million in expense. IBM is also offering these services and capabilities to 
its clients globally, extending the energy and climate benefits well beyond  
the company’s operations.

Energy conservation 
and climate Protection

54.5°C

13.0°C

33.7°C

key Performance Indicator

Energy Conservation
2008 Savings as Percentage of  
Total Energy Use

Goal: Achieve annual energy conservation 
savings equal to 3.5% of IBM’s total 
energy use. 

Results: In 2008, IBM’s energy conservation 
projects across the company delivered 
savings equal to 6.1% of its total energy 
use. (Associated energy cost savings: 
$32.3 million) 

Goal

Performance

3.5%
 6.1%

A conservative Approach: Only savings 
from energy conservation projects are 
credited in IBM’s energy conservation goal. 
Energy savings as a result of divestitures  
or downsizings do not count toward the 
energy conservation goal. Moreover,  
IBM’s reported results are conservative  
in that they include only the first year’s 
savings from the conservation projects. 
Ongoing conser vation savings beyond the 
first year are not included in the tally. 
Accordingly, IBM’s total energy savings 
and CO2 emissions avoidance from 
these conservation actions is actually 
greater than this simple summation of  
the annual results. 

Mobile Measurement Technology: “A CT scan for data centers,” Mobile Measurement Technology from IBM 
Research measures 3-D temperature distributions within these facilities. A position monitoring system with a 
network of up to 100 sensors gathers thermal data with unprecedented speed and accuracy. Shown here is a 
temperature mapping of an actual data center, with the red areas highlighting hot spots that require attention. 
Such intelligence can be used for improving spatial use and increasing energy efficiency by as much as 10%.
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PrOcUrInG AnD FOSTErInG rEnEWABLE EnErGy: In 2008, IBM purchased 
450 million kWh of renewable energy, which represented 8.6 percent of the 
company’s 2008 global electricity usage. 
 In addition to procuring renewable energy for its own use, IBM is working 
to further the availability and affordability of renewable energy by investing  
in IT-related research and development. 

 › ADVAncInG SOLAr TEcHnOLOGy: IBM is exploring four main areas of 
photovoltaic research: using current technologies to develop cheaper and 
more efficient silicon solar cells; developing new thin film photovoltaic 
devices; pioneering concentrator photovoltaic technology to harness the sun’s 
power more efficiently and cost effectively; and researching future generation 
photovoltaic architectures based upon structures such as semiconductor 
quantum dots and nanowires.

 › DEVELOPInG SMArT GrIDS: IBM is developing and offering solutions to help 
utilities add a layer of digital intelligence to their grids and thus automate, 
monitor and control the two-way flow of energy across operations — from 
power plant to plug. Smart grids can also incorporate new sustainable energy 
sources such as wind and solar power and interact locally with distributed 
power sources or plug-in electric vehicles.

 › rEPUrPOSInG ScrAP SILIcOn WAFErS: Solar energy technology is affected by 
the availability of silicon. IBM has developed a polish process that enables 
the repurposing of scrap silicon “wafers”— the base material used for chips in 
everything from computers to consumer electronics — from its semiconductor 
manufacturing operations for use in solar panels. The new process is helping 
to reduce the estimated three million silicon wafers discarded each year across 
the computer industry, while also providing new supplies of raw materials to 
the solar energy industry.

ENVIRONMENT

Renewable Energy 
Procured
Percentage of Total Electricity

The procurement of renewable energy is part 
of IBM’s CO2 Emissions Reduction Goal.

01

08 8.6%

 On the Web 
For more information on IBM’s environ-
mental policy and programs, visit ibm.com/
ibm/environment/. For more information on 
IBM’s programs to reduce CO2 emissions 
associated with employee commuting  
and business travel, as well as product  
packaging design, see our 2008 IBM and 
the Environment report. Visit ibm.com/
ibm/environment/annual/

converting Silicon Wafers into Solar Energy

Reclamation
Through a polish reclamation 
process, IBM repurposes scrap 
silicon wafers from its chip 
manufacturing operations.

Repurposed 
The repurposed wafers  
are being reused in internal 
manufacturing calibration  
as “monitor wafers.”

Solar 
They are also being sold to  
the solar cell industry, to  
meet the growing demand 
for silicon material to 
produce photovoltaic cells 
for solar panels. 

0.2%
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rEDUcInG PFc EMISSIOnS: IBM releases some perfluorocompounds (PFCs) from 
its semiconductor manufacturing operations. The company’s goal is to reduce 
PFC emissions from semiconductor manufacturing 25 percent by 2010 against a 
base year of 1995. As of year-end 2008, IBM’s emissions were 30.4 percent 
below the 1995 baseline amount of 381,000 metric tons of CO2 equivalent.

cO2 EMISSIOnS rEDUcTIOn GOAL: Between 1990 and 2005, IBM’s energy 
conservation actions reduced or avoided CO2 emissions by an amount equal 
to 40 percent of its 1990 energy use. To further extend this achievement, IBM 
set itself an aggressive “second generation” goal: to reduce the CO2 emissions 
associated with its energy use 12 percent by 2012 against a 2005 base year through 
energy conservation and the procurement of renewable energy. 
 In 2008, IBM’s significant conservation results delivered a 3.4 percent 
reduction in its energy-related CO2 emissions over 2007. The company’s 
procurement of renewable energy equaled 8.6 percent of IBM’s total 
2008 energy use. Together, these efforts resulted in a 1.6 percent reduction  
in IBM’s energy-related CO2 emissions at year-end 2008 from the 2005 
base year of this goal.

PrODUcT EnErGy EFFIcIEncy: IBM continues to enhance the ability of its 
hard ware products to deliver more computing power for each kWh of 
electricity used with each new generation or model of a product. The new 
server models released in 2008 for which comparable products existed  
delivered from 1.3 to 93 percent more computing capability for each kWh 
of electricity used than the previous model/product. Information on the 
efficiency of specific product sets may be found in the 2008 IBM and 
the Environment report. 

EFFIcIEncy OF LOGISTIcS: IBM is reducing the CO2 emissions associated with 
transporting its products through the efficient design of its packaging, working 
with suppliers on their packaging designs and optimizing logistics. In the  
area of logistics, IBM is a member of the U.S. EPA’s SmartWay™ Transport 
Partnership and, in 2008, 86 percent of IBM’s spending for shipping goods within 
the U.S. and from the U.S. to Canada and Mexico was spent with SmartWay 

carriers. IBM also voluntarily applies specific SmartWay requirements to its 
distribution operations globally. 
 IBM Global Logistics has also been analyzing its logistics transaction level 
data and utilizing an IBM developed tool, the Carbon Trade-Off Modeler, to 
model the interaction among various levers: transportation mode, fuel, packaging 
weight, load consolidation, alternate sourcing and service level agreement. This 
initiative has enabled IBM Global Logistics to make decisions that optimize the 
benefits identified from the Modeler across these levers.

SECTION THREE

Goal: Between 1990 and 2005, IBM 
reduced or avoided CO2 emissions by 
an amount equivalent to 40% of its  
1990 emissions through its global energy 
conservation program. IBM’s new goal is 
to further extend this achievement by 
reducing CO2 emissions associated with 
IBM’s energy use 12% between 2005 and 
2012 through energy conservation and the 
procurement of renewable energy. 

Results: At year-end 2008, IBM had 
reduced its energy-related CO2 emissions 
1.6% from the 2005 base year of its goal.

key Performance Indicator

CO2 Emissions
Reduction
Metric Tons x 1,000

Second Generation  
Reduction Goal by 2012

12.0%

05 2,543

08 2,502

Decrease from  
2005 Base Year

1.6%

key Performance Indicator

PFC Emissions 
Reduction
In Carbon Dioxide Equivalent

Goal: Reduce PFC emissions from semi -
conductor manufacturing 25% by 2010 
against a base year of 1995. 

Results: As of year-end 2008, IBM’s 
emissions were 30.4% below the 1995 
baseline amount of 381,000 metric tons  
of CO2 equivalent.

08 241,900

95 381,000

Actual Reduction
30.4%

Reduction Goal  
by 2010
25.0%
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EnErGy AnD cLIMATE OBJEcTIVES In THE SUPPLy cHAIn: IBM has had environ-
mental requirements for relevant subsets of its suppliers for decades. As part  
of IBM’s leadership in the Electronic Industry Citizenship Coalition (EICC) and 
the Carbon Disclosure Project (CDP) Supply Chain Project, IBM is increasing 
its focus on the energy and climate programs of its suppliers. Further described 
in the Supply Chain section of this report, the purpose of this focus is to 
encourage our suppliers to understand and reduce the greenhouse gas emissions 
from their operations.

EnErGy AnD cLIMATE rESEArcH: IBM’s commitment to climate protection is 
integrated throughout the company and is also a focus of our corporate 
philanthropy. For example, climate change is the topic of two of the research 
projects selected for the IBM-sponsored World Community Grid:

 › AFrIcAncLIMATE@HOME: This project of the University of Cape Town 
is developing more accurate climate models of specific regions in Africa  
that will serve as a basis for understanding the impact of future climate 
change so that measures to alleviate its adverse effects can be developed  
and implemented.

 › SOLAr cELL rESEArcH: The Clean Energy Project research being con ducted 
by scientists in the Aspuru-Guzik research group at Harvard University is 
seeking to discover materials for the next generation of solar cells and later, 
energy storage devices. 

cLIMATE AnD WATEr: Climate is also an aspect of the new computer-modeling 
framework being developed by IBM and The Nature Conservancy in their 
“Water for Tomorrow” partnership. The partnership is creating a decision 
support system that can analyze wide-ranging data on climate, rainfall, land use, 
vegetation and biodiversity across major watersheds. 
 Through computer modeling and scenario forecasting, users will be able to 
simulate the behavior of river basins around the world based on the varying 
factors and their potential impacts on the watersheds. Rich, three-dimensional 
visualizations of the scenarios will help planners and policy makers understand 
the possible outcomes of various land use and watershed management options. 
This knowledge can facilitate more sustainable management of the world’s  
great rivers to benefit both the environment and the people who rely on these 
freshwater resources.
 The project will initially be implemented in the Paraguay-Paraná river 
system in Brazil with the goal of replicating the decision support system in the 
Yangtze River in China, the Mississippi River in the U.S. and eventually other 
river systems throughout the world. The tool developed in the first phase of this 
research will be released in 2009.
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Supply chain: See “Energy and Climate 
Programs in the Supply Chain” on page 33 
for details on the EICC and CDP Supply 
Chain programs.

 “The global economy is placing growing 
demands on available freshwater 
supplies, often altering these natural 
systems and hindering their ability to 
support communities, livelihoods, 
businesses and wildlife. The Nature 
Conservancy’s freshwater conservation 
efforts involve local, on-the-ground 
projects as well as innovative and 
strategic efforts to develop and test  
new techniques for conserving and 
restoring freshwater systems. But we 
can’t accomplish this alone, so we work 
collaboratively with governments, 
businesses, academic institutions and 
other organizations to develop 
sustainable water management solutions.
 In Brazil we’re currently testing a 
computer modeling framework developed 
by IBM researchers and The Nature 
Conservancy that will allow users to 
simulate the behavior of river basins, 
helping to inform policy and management 
decisions around the globe.”

Mark Tercek, President and CEO, 
The Nature Conservancy, a science-based 
international conservation organization
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Among its objectives, IBM’s environmental policy calls for the company to use 
development and manufacturing processes and to provide products that are 
protective of the environment. 

EnVIrOnMEnTALLy PrEFErABLE SUBSTAncES AnD MATErIALS: IBM routinely and 
consistently monitors and manages the substances it uses in its manufac turing 
and development processes and in its products.
 IBM’s precautionary approach includes the careful scientific review and 
assessment of certain substances prior to their use in IBM’s processes and 
products. In specific instances, IBM has chosen to proactively prohibit, restrict 
or substitute substances used in IBM processes and products when the weight of 
scientific evidence determines an adverse effect upon human health or the 
environment, even when law permits their use.
 In addition, IBM conducts scientific investigations of existing approved 
substances when new processes or major modifications to existing processes are 
being developed. The objective of these scientific investigations is to identify 
potential substitutes that may be environmentally preferable. IBM believes that 
the same scientific rigor is required when investigating the human health  
and environmental effects of potential substitutes as was given to the substance 
currently in use.

MATErIAL SUBSTITUTIOn—PFOS/PFOA: One current initiative is our work to 
eliminate PFOS (perfluorooctanesulfonic acid) and PFOA (perfluorooctanoic 
acid). PFOS is perhaps most commonly known for its use in stain repellents. 
In the semiconductor industry, these materials have been widely used for wafer 
patterning and etching processes.

Process and Product  
Stewardship

Maintaining 
healthy forests 
helps regulate 
water availability 
by controlling 
erosion and 
sedimentation. 

People have 
profoundly altered 
river systems by 
diverting water and 
developing lands 
for agricultural and 
urban use—
threatening the 
capacity of our 
rivers to support 
the people, plants 
and wildlife.

Approximately 
70% of our 
freshwater 
supplies are used 
to irrigate crops.

The world’s rivers 
and streams have 
been altered by 
unsustain able 
land-use prac tices. 
Loss of habitat, 
invasive plants and 
animals, over-
harvesting, climate 
change and 
decreasing water 
quality add to the 
stress on these 
systems.

More than 20%  
of the world’s 
10,000 known 
freshwater species 
have become 
extinct or 
endangered.

Less than 1% of 
water found on 
earth is available 
for human  
consumption as 
freshwater. One in 
five people on the 
planet do not have 
adequate access 
to safe, clean 
drinking water.

Changes to river 
systems are 
having a negative  
impact on people. 
Com mu nities are 
economically  
impacted by poor 
water quality,  
water scarcity,  
increased flooding 
and low levels of 
native fishes and 
birds for food.

The nature conservancy and IBM’s Water for Tomorrow partnership: As our communities grow, 
we make decisions that affect the freshwater ecosystems. How can we effectively balance the multiple  
tradeoffs we face when making decisions that affect the world’s freshwater supply?
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 IBM made a commitment to transition away from PFOS and PFOA based 
on growing evidence of their persistent bioaccumulative and toxic properties.  
The commitment began with a prohibition on the development of new 
photoresist materials with these chemicals in 2003, followed by a prohibition on 
new uses of PFOS and PFOA in the company’s manufacturing in 2007 and a 
goal to eliminate all existing uses of these chemicals by the end of 2009. 
 The identification of chemical substitutes that are preferable from an 
environmental and safety perspective, and yet provide the same necessary level 
of function as PFOS and PFOA, involves difficult technical challenges. 
In order to eliminate PFOS and PFOA from IBM processes, we have worked 
with our chemical suppliers to develop new formulations in accordance with 
our specifications.
 At the end of 2008, IBM successfully completed an extensive, multi-year 
effort at both its New York and Vermont wafer development and production 
facilities to eliminate all PFOS and PFOA in the wet etch processes. IBM’s 
Vermont facility received the Vermont Governor’s Award for Environmental 
Excellence in Pollution Prevention for this accomplishment. As we drive toward 
completing the elimination of PFOS and PFOA from our other processes, 
IBM is actively engaged in the development of next generation, fluorine-free, 
photolithography chemicals.

nAnOTEcHnOLOGy: Nanotechnology is the application of scientific and 
engineering principles to make and utilize very small things (dimensions of 
roughly 1 to 100 nanometers). An important aspect of nanotechnology is 
creating materials in the nanoscale, where unique properties enable novel and 
useful application.
 Nanotechnology is already part of a wide variety of products — from cosmetics 
and sunscreens to paints, clothing and golf equipment. It can make products 
lighter, stronger, cleaner, less expensive and more precise, and has been critical 
to the success of the IT industry.
 A pioneer in the field, IBM has achieved numerous breakthroughs that are 
fundamental to the development of nanotechnology. One significant example is 
the scanning tunneling microscope. As is often the case with the introduction  
of new technologies, there are some environmental, health and safety questions 
related to nanoparticles because of the relatively limited information available 
about them.
 IBM has taken proactive steps to respond to this uncertainty. IBM was one of 
the first companies to create safe work practices and health and safety training 
for its employees working with nanoparticles.
 IBM is also partnering with governmental agencies and other organi zations 
such as the National Institute of Occupational Safety and Health (NIOSH) to 
engage in and support the development of the necessary environmental, health 
and safety information that will lead to greater human health and environmental 
protection, and responsible and sustainable nanotechnology development.
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key Performance Indicator

Recycled Plastics 
2008 Percentage by Weight

Goal: Ensure recycled plastics represent 
5% or more of the total plastics procured 
by IBM and its suppliers annually under 
IBM’s corporate contracts for use in IBM 
products.

Results: In 2008, recycled plastic 
represented 10.3% of IBM’s total plastic 
purchases (recycled and virgin plastics). 
Since the inception of the program in 1995, 
12.7 million pounds of recycled resins  
have been procured under IBM’s corporate 
contracts for use in IBM products.

Goal

Performance

5%
 10.3%
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PrODUcT EnD-OF-LIFE MAnAGEMEnT: As part of its product end-of-life manage-
ment (PELM) activities, IBM began offering product take-back programs in 
Europe in 1989 and has extended and enhanced them over the years. Today, IBM’s 
Global Asset Recovery Services organization offers Asset Recovery Solutions  
to commercial customers in 57 countries. 
 In 2008, IBM’s PELM operations worldwide processed 42,302 metric tons of 
end-of-life products and product waste. These PELM operations reused or 
recycled 96.9 percent of the total amount processed and sent only 0.6 percent to 
landfills or to incineration facilities for treatment, versus IBM’s corporate goal of 
minimizing its combined landfill and incineration rate to no more than 3 percent.
 IBM continues to conduct environmental evaluations of its product recycling 
and disposal suppliers, as it has done since 1991. In 2002, to address general 
concerns about electronic waste being exported to some non-OECD countries 
where it was then being improperly handled, IBM expanded its supplier 
evaluation requirements to include assessments of subcontractors the suppliers 
may use to handle recycling and/or disposal operations in non-OECD countries.
 In addition, IBM has criteria to avoid the sale of technologically obsolete  
or nonfunctional equipment to brokers for resale. Moreover, brokers who 
procure used products or parts from IBM for resale are required to sign  
an agreement not to resell into non-OECD countries if the broker knows or  
has reason to believe that the equipment and/or parts will not be used for their 
originally intended purpose without the need for disassembly or disposal.
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key Performance Indicator

Landfill and Incineration 
Minimization
2008 Percentage by Weight

Goal: Reuse or recycle end-of-life products 
such that the amount of product waste 
sent by IBM to landfills or to incineration for 
treatment does not exceed a combined 
3% of the total amount processed.

Results: In 2008, IBM’s product end-of-life 
management operations worldwide 
processed 42,302 metric tons of end-of- 
life products and product waste, and sent 
only 0.6% of the total to landfills or to 
incineration facilities for treatment, versus 
IBM’s goal to minimize its combined 
product landfill use and incineration for 
treatment rate to no more than 3%.

Recycled
54.4%

Resold for Reuse
31.4%

Reused
7.1%

Waste-to-Energy
4.0%

In Process
2.5%

Incineration
0.4%

Landfilled
0.2%

Early results: Since 1995, when IBM first 
began reporting the volumes of product 
waste it collected and recovered in the 
company’s annual corporate environmental 
report, IBM has docu mented the collection 
and recovery of more than 1.6 billion 
pounds (729.2 million kilograms) of product 
and product waste worldwide through  
year-end 2008.


