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Single-Tier Green vs.
Life Cycle Purchasing

* A Green Purchasing Program that looks exclusively at impacts of
first-tier suppliers is buying “single-tier green.”

« Often, there is $2-S3 of activity generated in the economy for each
S1 spent. This is leverage, and can be accessed with Life Cycle

Purchasing.
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Question

* Does LCA purchasing green the economy
faster than single-tier green purchasing?

Hypothesis

e Of course it does.

Challenge
* Show why.



Methodology Requirements

* One may think LCA purchasing is better because

— |t avoids making the mistake of supporting a ‘dirty’
producer in the 2", 3 or 4t tier of your supply chain.

— It encourages more companies to be green

* If we want to examine the impact of these
effects, we need a model that:

— Tracks the impacts of supplier selection in a
competitive economy

— Tracks the impacts of a spreading “green”
consciousness among producers



Methodology - Overview

Use a
prototype 10
economy

Create
companies in
each sector
with similar
properties

Give them
behavioral
rules

Let them
interact
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Methodology — Prototyping Companies

Example: The Mining Sector

Sector
Mining

Company

Purchases

MCDONOUGH Mining |Based on Mining

POLK Mining
ROSS Mining

WHITTAKER Mining

REEDER Mining
SEARS Mining

MCALLISTER Mining

BOWEN Mining
DUFFY Mining
LANE Mining
GUZMAN Mining
BLOUNT Mining
HOPE Mining
TYSON Mining
WHEELER Mining

Based on Mining
Based on Mining
Based on Mining
Based on Mining
Based on Mining
Based on Mining
Based on Mining
Based on Mining
Based on Mining
Based on Mining
Based on Mining
Based on Mining
Based on Mining
Based on Mining

Price | Unit Impact
Index | (CO2-eq/USD)
100 1.579
89 1.609
115 1.874
97 3.791
103 0.937
98 1.290
116 1.075
104 1.667
133 1.385
120 1.929
83 3.087
83 3.058
92 3.947
73 1.376
98 0.648
113 1.201

Production
(USD)
170068
184
10470
27738
4437
11816
4316
11899
4704
8716
8119
14471
1238
12008
25270
24682

Capacity
(USD)
226757
246
13960
36984
5916
15755
5755
15866
6271
11621
10825
19295
1650
16011
33693
32910



Methodology — Interaction

Each company is a purchaser and supplier. Each
round, they have many interactions in these roles

Purchaser Action Supplier Action
Decide Contracts to Bid Out
Recruit Suppliers
Send RFP
Respond to RFP
Evaluate Submittals

Inform Suppliers of Decision

Adjust Production Level
Make Production more Efficient
Decide Whether to "Go Green"

Calculate System Impacts



Results: Single-Tier vs. Life Cycle
(avoiding mistakes)

Greenness spreads with equal speed in single-tier and LC scenarios
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Results: Single-Tier vs. Life Cycle

Greenness spreads more quickly in LC purchasing scenarios

(spreading green)

ghyg impacts
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Conclusions for Purchasers

* The speed at which a commitment to “be green”
spreads is very influential

* The available green technology & ability to
implement it also matters.
* Green purchasers can benefit by:

— Encouraging suppliers to have green purchasing
programs

— Encouraging green purchasing in entire supply chain
through Life Cycle Attribute Assessment (LCAA)

— Ensuring suppliers are getting the technical support
they need to become green



Similarities with Consequential LCA

Property of Consequential LCA

 Market Delimitation: which
products are substitutable?

 Market Trend: is the market
growing or contracting?

* Production Constraints: who
will not be able to adapt to
demand when it changes?

 Competitive process: who
will win a contract in the
environment identified in
previous steps?

Property of this Simulation

Substitutable products are
those in the same sector

The market is forced to be
stable (zero-sum game)

Constraints are imposed on
individual producers through
capacity limits

Winners are determined
through competition on
mixture of price and
environmental impact



Lessons Learned on the Model

* Drawbacks of agent-based modeling in LCA
— Time consuming to build and validate
— Difficult to analyze

* Benefits of agent-based modeling in LCA
— Model causal relationships
— Measure potential variability from supplier selection
— Give intelligence (or lack there-of) to processes
— Explain interesting behavior by artificially generating it
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