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Objective of BOS

Create a BOM/BOP-driven representation that takes into 
account environmental, social, and economic aspects of 
product and process solutions in all phases of the lifecycle, 
and can at any time integrate these sustainability 
dimensions or dissect and analyze them individually.
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High-Level Benefits of BOS for our Customers

1. BOS can visually indicate the overall efficiency of decisions and activities 
associated with any product in any industry, and facilitate comparison of 
alternate sustainability solutions for a single or groups of products.
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2. By dissecting BOS into phases and components, we promote the concept of 
top-down and bottom-up design and analysis and make it possible for our 
customers to deal with a very complex problem in a simple and 
straightforward manner.



Five Lifecycle Phases of BOS for typical OEMs

Phase V: As R&R 
(As Recovered and Recycled)

Phase IV: As U&M 
(As Used and Maintained)

Phase III: As P&S 
(As Packaged and Sold)
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Phase II: As D&M 
(As Designed and Manufactured)

Phase I: As E&P 
(As Extracted and Processed)

(As Recovered and Recycled)

As E&P



Twelve Evaluation Criteria for Each Phase of BOS

ØEach phase of BOS consists of the same twelve sustainability criteria:
§Energy efficiency
§Water efficiency
§Emission efficiency
§Waste efficiency
§Recycle efficiency
§Other Environmental

• Quality of work
• Overall safety
• Other social
• Emission efficiency
• Cost efficiency…
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§Other Environmental

§Quality of work
§Overall Safety
§Other Social

§Use of renewables
§Cost efficiency
§Other Economical

• Use of renewables
• Cost efficiency
• Other economical
• Energy efficiency
• Overall safety…

• Energy efficiency
• Water efficiency
• Emission efficiency
• Waste efficiency
• Recycle efficiency
• Other environmental
• Use of renewables
• Quality of work…



Example Result: For this phase of BOS, 
“Solution 3” seems to offer the optimal 
solution with an Index of 28, but this is 

only one part of the complete lifecycle…
(In this example, all shown results are 

based on equal weighting.)

BOS “Sustainability Indices” Scoring  for Phase-Based 
Product Development and Industry Comparisons

As Packaged & Sold (As P&S) BOS for Solution Alternatives
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As Packaged & Sold (As P&S) BOS for Industry Comparisons

Example Result: For this phase of BOS, 
“Solution 3” is compared with industry 

best and average solutions, but again this 
is only one part of the complete lifecycle…

(In this example, all shown results are 
weighted with higher weight for energy 
efficiency but lower weight for quality 
because this is the packaging phase.)



BOS for C2C Business Process Improvements
Using a “Full Lifecycle Thinking” Approach

As E&P As P&S

BOS can represent a C2C solutions dashboard for product alternatives or industry comparisons

As D&M
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As U&M As R&R BOS Total



C2C Solution Scoring = “Sustainability Index”

ØScoring is done based on a “Sustainability Indices,” which is either the 
area of the region for each solution or a percentage of “target” area.

Ø Index scoring can be compared for each phase of the BOS. An overall 
C2C Sustainability Index can be obtained by adding all five indices.
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C2C Sustainability Index can be obtained by adding all five indices.

ØShould use weighting factors to show that certain criteria in a specific 
phase are more important than others due to timescale, industry, or impact.

ØOptimal solution is obtained by comparing the weighted overall C2C 
sustainability indices of various solutions and industry best practices. 



Summary of Bill of Sustainability:
Meeting Green Targets and Achieving Cost Efficiency

TomorrowTomorrow

Integrated 

▶ Sustainability Governance, 
Compliance & Reporting
▶ Design for Sustainability
▶ Sustainable 

Manufacturing
▶ Life Cycle Assessment
▶ Supply Chain  
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SustainabilitySustainability--
Driven Decision Driven Decision 

Making*Making*

Integrated 
Bill of 
Sustainability

*cradle-to-cradle (C2C) lifecycle
in distinct but interrelated phases

▶ Supply Chain  
Management
▶ End of Life Management
▶ Energy efficiency 
▶ Water efficiency
▶ Emission efficiency
▶ Waste/Recycle efficiency 
▶ Quality of work, Safety of 

workers, Cost efficiency, 
Use of renewables 



BOS Uniqueness: Scope and Presentation
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pBOS: Present Information Intuitively For Design of 
Sustainable Products

CostCost

My ContextsMy Contexts

Product Status

$

Phase: Total Life cyclePhase: Total Life cycle
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Water UseWater Use

Energy UseEnergy Use

WeightWeight

Does not meet cost target
Link for info: Requirement, .

Cost Flag

UI Details Subject to Change

$

lb

kW

lite
rs

Recycled/ 
Reclaimed
Recycled/ 
Reclaimed

WasteWaste

EmissionsEmissions

Air UseAir Use
Cubic 
vol.

grams

tons

%

D&M P&S U&M R&RE&P

Select Life cycle phase

Total

Not compliant with REACH 
requirement
Link for info: Requirement, 
Material Database for alternate 
materials...

Hazardous Material Flag



My ContextsMy Contexts

Plant Europe

Inspection:  Alert Station 65
Variation in measured quality data 

approaching max limit: Station 
downtime 8%. 

Link for info: Requirement, Issue
Link for info: Weld Point Dist.Report

Production: Plant “Europe”Production: Plant “Europe”

mBOS: Present Information Intuitively For Sustainable 
Manufacturing

Safety:  Walkways
Walkway surface texture is too smooth and 
does not meet manufacturing environmental 

and safety requirements

Link for info: Surface texture requirement, 
Issue

Guard rails along walkway do not meet 
height requirement

Link for info: OSHA standards
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InspectionInspection95%

Takt TimesTakt Times90%

SafetySafety97%

Takt Times:  Alert Station 65

Station time 105% of Takt Time.  

Link for info: Line Balancing Study
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THANK YOU!
www.siemens.com/plm


