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Presentation goals

1. Share my passion: Life Cycle Thinking
2. Introduce the PIE-tool
3. Explain Life Cycle Assessment (LCA)
4. Present two approaches

• IO-LCA
• Process-LCA

5. Introduce Hybrid-LCA
6. Show the potential of the PIE-tool approach
7. Tell you where the U.S. stands
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Life Cycle Thinking =

• No trade-offs in life cycles
- It is not only your factory of office, its is where 

supplies come from and end up too

• No trade-offs in different aspects of Sustainability
- One-issue thinking forgets other issues

- Making informed decisions by everybody involved
- What dashboard do you need?
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Why is this essential?

If it is tempting to simplify environmental decision 
making into questions and answers that relate to one 
specific environmental issue, for one specific life cycle 
phase of a product, service or policy, for one specific 
material, emission or waste flow…

…then what framework do we need to design for 
decision makers to assist them in preventing trade-offs 
to other life cycle phases or environmental issues?
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Introducing the PIE-tool

Goal
to prioritize purchasing decisions based on 
environmental impacts

Use
Evaluate current purchasing mix
Compare (future) purchasing scenario’s
Compare products

Scenarios are
Products I want to buy & how much ($ or % of total)
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Introducing the PIE-tool

Based on
• Input/Output database for economic sectors
• based on NIGP and BEA codes for 1998
• Environmental database based on EPA/EIA data for 

CO2, N2O and CH4, criteria pollutants (CO, NOx, SO2, 
PM, O3 and Pb) from the NET/NTI/NEI, all based 
around 2002, VOC and ammonia from NET, toxicity, 
land use from USDA, resource use from EIA and 
USGS for fossil fuels, iron, copper, sand and gravel 
translated into environmental profiles using LCA 
techniques based on the Eco-Indicator 99 
methodology

• With the potential to include product LCA data
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Life Cycle Assessment (LCA)
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Life Cycle Assessment (LCA)

Classification

Abiotic depletion

Greenhouse

Ozone-layer depletion

Acidification

Eutrophication

Smog

Human toxicity

Ecotoxicity

Energy

Waste

Chemical Waste

LCI - Impact table

… kg CO2

… kg NOx

… kg SOx

… kg CFC-11

… kg Dust

.…kg Oil

… kg Bauxite

… kg Iron ore

Classification Factors

Greenhouse

1 kg CO2 = 1 kg Greenhouse

1 kg CH4 = 24 kg Greenhouse  +

25 kg Greenhouse

Ozone-layer depletion

1 kg CFC-11      = 1 kg Depletion

1 kg HCFC-124 = 0.03 kg Depletion +

1.03 kg Depletion
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About LCA

Further reading
ISO 14040 series on Life Cycle Assessment
ISO 14020 series on Environmental labeling
http://therightenvironment.net/LCA.htm >>
UNEP: why take a life cycle approach?
http://therightenvironment.net/UNEPLCAapproach.pdf
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I/O approach

• Economic categorization through sector indices. 
Using IO-tables as a starting point for analysing 
interrelationships in an economy and the importance 
of different product groups is known as Input-Output 
Analysis (IOA)

• IO-tables are supplemented with environmental data 
for each industry, "IO-LCA"

• Top-down
• Follow the money: results expressed in $ value
• (Partly) developed to estimate missing information for 

product-LCA’s
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I/O approach - Advantage

• cover the complete economy, including services. This 
means that when using IO-databases, it is not 
necessary to make cut-offs, i.e. to exclude part of the 
product system. As a “top-down” approach it allows a 
complete allocation of all activities to all products; 
good insight in supply chain management

• consistent data collection: same completeness; 
geography, time period, technology

• monetized data enables easy link up to life cycle 
costing
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I/O approach - Disadvantage

• processes, services and materials are aggregated 
into sectors: difficult to use for detailed studies for 
individual producers or products

• linear relation between economy and environment
• Not all environmental statistics are available: 

environmental adequate information may be missing.
• things that are not monetized in current society are 

not included, even with environmental relevance
• IO usually covers cradle-to-gate. It usually does not 

incorporate resource use, product use, final 
consumption, and end-of-life options
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LCA approach

• Process database for Life Cycle Assessment
• “bottom-up” process analysis, based on linking the 

specific processes in a supply chain
• A significant advantage of such process analysis is 

exactly its capability for detail. 
• individual industries, processes and materials
• impacts in relation to the goal and scope of the study
• follow the material and energy
• Tree-modeling: system has boundaries and are 

specific for the goal and scope of the study
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LCA approach - Disadvantage

• Systemboundaries: ‘’Risk’’ that important parts of the 
product systems are left out of the analysis, simply 
because it is a comprehensive task to follow the 
entire supply chain in detail.

• Relatively labor intensive
• It is possible to have an inventory for different parts of 

the life cycle that have a different completeness
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LCA approach - Advantage

• Specific for a product or service
• Pin point improvement options
• Awareness from producers/owner/users of their 

contribution
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Hybrid approach

Combining process-based LCA and IOA in what has 
become known as “hybrid analysis” can yield a result 
that has the advantages of both methods (i.e. both 
detail and completeness). The name hybrid analysis 
refers to the combination of process-based LCA and 
Environmental IOA.

It combines the specificity of product-LCA’s and 
genericity of sector-based IO-LCA.

The PIE-tool aims at hybrid analysis starting from the 
IO-LCA point of view
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PIE-tool: example
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PIE-tool: example

Select sectors
of interest



TCEQ Environmental Trade Fair and Conference– The Purchasing Impact Estimator,  April/May, 2008, Austin, TX

PIE-tool: example

Build scenarios
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PIE-tool: example

Scenarios
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PIE-tool: example

Compare
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PIE-tool: example

Compare
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PIE-tool: example

Compare
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PIE-tool: example

Normalization
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Potential of the PIE-tool

The used IO-database is (almost) the best available. 
An update is available and can be included soon.

The product-LCA part is starting through Earthster
A few example products are included
A procedure for producers to include their data is being 
developed

Producer participation will be key for its acceptance 
and sustainability
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Value of the PIE-tool

• Since the IO-database is the current core, puchasing 
scenarios are more general than specific

• It can identify the relative impact of different groups 
(economic sectors) of products

Example: computers vs office supplies vs office furniture
Use: starting point to identify most relevant sectors

• It currently has a limited use for decision making 
within economic sectors (different product options 
and producers)

Example: 1 supplier vs another
Example: 1 solution vs another
Use: improvement options/benchmarks within sectors
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