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Intel
Background

·Year founded: 1968

·World’s largest semiconductor manufacturer

·Number of employees: ~80K

·2008 Revenues:  $37.6 Billion 

·200+ offices/facilities in 48 countries
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Footprint Definition and Determination
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Initial Footprint Determination -Operations

Electricity

62.4%

Other chemicals

5.8%

PFCs

23.7%

Nat gas

8.0%

Diesel

0.2%

Scope 1 & 2 footprint 

well quantified for many 

years

Total impact = 2.7M metric tonnes CO2e (2008)
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Challenges ðScope 3

·Defining boundaries

ïTier 1 suppliers only?

ïManufacturing, direct support only?

·Methodologies

ïNo uniformly agreed upon methods for many scope 3 impacts

ïHighly complex supply chains & logistics operations

ïMany suppliers, most of whom have many customers

ïMethod of dividing impacts

ïElectronic product energy use subject to many variables

ïDifferent energy use in different states (idle, active, etc.)

ïHours of operation

ïVariation among different generations of products
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Establishing Supply Chain Boundaries

·Focused on manufacturing and direct support only

ïManufacturing, ultrapure water, wastewater treatment included

ïCustodial, landscaping, office supplies, cafeteria, etc. excluded

ïEmbedded carbon in capital equipment excluded

·Hundreds of individual chemicals used in fab

ïSupply chain study focused on 30 that made up ~99% by mass 
of chemical use

·Assembly/Test –9 materials included that account for 90% by 
mass
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Supply Chain Results

8%

49%

22%

21%

Assembly/Test 

Materials

Fab chemicals 

& compressed 

gases

Bulk gases

Silicon
Total impact = 1.1M metric tonnes CO2e

Approach

- Input materials identified

- Energy, CO2 impact data obtained 

from GaBi LCI database

- Derived from mix of literature, 

modeling, industry sources

- Where high purity data unavailable, 

10X multiplier applied to fab 

chems/gases; 3X for bulk gases
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Logistics Results

Supplies to Intel: 42%

Intra - Intel: 12%

Shipments to customer: 45%

Total Impact:  0.49 M mtCO2e

Data collected on all incoming and outgoing shipments

ÅMiles traveled and method quantified

ÅWRI GHG Protocol for mobile sources used for emission factors
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Total Product Use Impact, Intel Silicon

Desktop Notebook Server

Total WW 
Installed base

798M 422M 21M

DT

65%

NB

5%

Server

30%

Total impact = 42.5 M 

metric tonnes CO2e/yr
Based on:

ÅGartner, IDC data on unit sales and 

Intel market share

ÅAvg. product life of 5-6 years, 

including reuse 

ÅInternal Intel model on chip energy 

use based on average use patterns

ÅProducts ïfocused on finished 

packaged semiconductors

ÅExcludes more complete systems, 

boards that Intel sometimes sells
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Overall Footprint Results
Scope 1, 2 and 3 Emissions

Commute

0.2%

Operations

5.7%

Biz Travel

0.6%

Product Use

90%

Logistics

1.0%

Supply Chain

2.2%

Total Impact = 47M metric tonnes CO2e/yr

- Dominated by product use impact
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Biz Travel

6.0%
Supply Chain

23.0%

Operations

58%

Commute

2.0%

Logistics

11.0%

Overall Results
-Excluding Product Use Phase

Operations CO2 impact is larger than “embedded” CO2
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Gaps / Uncertainties

· Scope 1 & 2 emissions straightforward and quantifiable

· Scope 3 emissions far more uncertain

ïEspecially true of complex products (e.g. electronics)

ï Very complex supply chain

ï Lack of data for some materials, supplier

ï Difficulty in defining boundaries

ïWhich materials, activities must be counted

ï Lack of methodology for dividing impact through supply chain

ïLarge number of suppliers, most of whom have large number of 

customers & products

ï Most estimates are based on average data, rather than supplier or product 
specific data

ïElectronic product use impact depends on consumer use patterns

ï Difficult to quantify
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Next Steps

·Possible areas of future study

ïAdditional assessment of high purity chemicals/gases

ïOf 30 fab materials studied, 9 had data available for high purity form

ïImpact of more integrated systems

ïStudy looked at finished chips only

ïDid not include integrated boards, other products
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Conclusions
·Product energy use is largest piece of CO2 footprint for 

semiconductor products

·Developing CO2 footprint for complex products is 
challenging and involves considerable uncertainties

ïMay be useful for identifying general areas of high impact

·Current methods not accurate enough to create meaningful 
carbon footprint product labels for complex electronics 

ïMany initiatives are currently driving product labeling

ïLack of methods and standardization

ïSimilar products use similar materials, suppliers, supply chains

ïUse of average values for inputs mean companies making 
similar products will calculate similar values

ÅNo ability to make meaningful distinction between 
competing products



“Developing an Overall CO2 Footprint for Semiconductor Products”

Some of Intelõs efforts to reduce GHGs

·Product Energy Efficiency

ï~35% reduction in watts per transistor every 2 years

ïControl other processes efficiently

·MOU in 1995 w/EPA, 1998 w/WSC on PFC reduction

ïGoal: 10% below 1995 baseline by 2010 on an absolute basis

·Manufacturing energy conservation

ï5%/yr normalized (up from 4%/yr) 2007 –2012

·Company-wide CO2e Goal

ïReduce by 20% absolute Scope 1 & 2 CO2e from 2007 to 2012

·Green power purchasing

ïEquivalent to 46% of company’s US energy use
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Thank You

WARNING: THE INFORMATION CONTAINED IN THIS PRESENTATION IS PROVIDED MERELY TO ACQUAINT THE 

READER WITH THE GENERAL INSIGHTS, OPINIONS AND INTERNALLY DEVELOPED GUIDELINES AND PROCEDURES 

OF INTEL CORPORATION (INTEL). INTEL ACCEPTS NO DUTY TO UPDATE THIS PRESENTATION BASED ON MORE 

CURRENT INFORMATION. THIS PRESENTATION IS PROVIDED FOR INFORMATION ONLY AND IS NOT TO BE RELIED 

UPON FOR ANY OTHER PURPOSE THAN EDUCATIONAL. USE AT YOUR OWN RISK. INTEL MAKES NO 

REPRESENTATIONS OR WARRANTIES REGARDING THE ACCURACY OR COMPLETENESS OF THIS PRESENTATION. 

INTEL IS NOT LIABLE FOR ANY DAMAGES, DIRECT OR INDIRECT, CONSEQUENTIAL OR OTHERWISE, THAT THE 

READER MIGHT INCUR AS A RESULT OF IGNORING THIS WARNING, OR THAT ANY THIRD PARTY MIGHT SUFFER AS 

A RESULT OF THE READER'S IGNORING THIS WARNING.


