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= m Increasing concern about product effects on the environment m Measured energy consumption during printing for various
and society require a more holistic accounting of the impacts of random parts on 3 machines with HVAC and lighting
o manufacturing operations. LCA is a common tool for estimating B Conducted a Monte Carlo
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Simple Effects Aggregate Results
m Combined effects of model (researcher choices of how m Global warming potential (left) and energy consumption (right)
parameters combine and interact) and scenario (geographic, estimates for all sets of conditions by frequency of value
temporal, or technological) effects contribute largely to estimate
uncertainty
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Conclusions
m Point estimates are poor references for decision makers m Include other flows: mass, information, human capital, etc.
m Process LCAs lend themselves to iterative assessment m Sub-meter components of the machine for improved
allowing arbitrarily detailed process chain estimates granularity
m Studies should report basic statistics on their results for m Repeat analysis with additional lifecycle stages

Improved interpretation and comparison

_ _ m Extend to additional production technologies
m Proxy estimates, even with the same technology reduce the

accuracy significantly m Combination with process physics simulations for improved

m Model choices should be strongly scrutinized predictions from both techniques
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