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BEES ModelBEES Model



What is Sustainability?What is Sustainability?

DefinitionDefinition
•• Meeting the needs of the current generation Meeting the needs of the current generation 

without compromising the ability of         without compromising the ability of         
future generations to meet their own needsfuture generations to meet their own needs

LifeLife--Cycle PerformanceCycle Performance
•• SocialSocial
•• EnvironmentalEnvironmental
•• EconomicEconomic



Sustainable Sustainable 
Social PerformanceSocial Performance

Agricultural ProductionAgricultural Production
Creates new jobs in rural communitiesCreates new jobs in rural communities
Provides new markets for farm commoditiesProvides new markets for farm commodities



Sustainable Sustainable 
Environmental PerformanceEnvironmental Performance

Industry ScaleIndustry Scale
Take LifeTake Life--Cycle Assessment ApproachCycle Assessment Approach

Follow Consensus StandardsFollow Consensus Standards
•• Environmental LifeEnvironmental Life--Cycle Assessment (ISO 14040)Cycle Assessment (ISO 14040)
•• Evaluating and Reporting Environmental Performance of Evaluating and Reporting Environmental Performance of 

BiobasedBiobased Products (ASTM D7075)Products (ASTM D7075)
•• MultiattributeMultiattribute Decision Analysis (ASTM E1765)Decision Analysis (ASTM E1765)

Produce Consistent, Comparable MetricsProduce Consistent, Comparable Metrics



Life Cycle AssessmentLife Cycle Assessment

raw material 
acquisition

material 
processing manufacturing use

waste 
management

INPUTS:

OUTPUTS: Products, Water Effluents, Air Emissions, Waste, Other Outputs

reuserecycle remanufacture

Materials, fuel, water, other inputs



 
 

 
 
 

Smog 

Global Warming 
Acidification 

Eutrophication 
Fossil Fuel Depletion 

Indoor Air Quality 
Habitat Alteration 

 

 
 

 

 

 

Carbon Dioxide 

 Methane

Nitrous Oxide

Ozone Depletion 

Ecological Toxicity 

Human Health 

Water Intake 
Criteria Air Pollutants 

Environmental
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Cancer 

Noncancer 

BEES 4.0 ModelBEES 4.0 Model

WeightsWeights
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BEES Stakeholder PanelBEES Stakeholder Panel
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BEES ProductsBEES Products
230+ Building Products230+ Building Products

100+ 100+ BiobasedBiobased ProductsProducts
••Gasoline Fuel AdditivesGasoline Fuel Additives
••Diesel Fuel AdditivesDiesel Fuel Additives
••22--Cycle Engine OilsCycle Engine Oils
••Hydraulic FluidsHydraulic Fluids
••Transformer FluidsTransformer Fluids
••LubricantsLubricants
••and moreand more……



Sustainable Sustainable 
Economic PerformanceEconomic Performance

Industry ScaleIndustry Scale
Take LifeTake Life--Cycle ApproachCycle Approach

Follow Consensus StandardsFollow Consensus Standards
•• LifeLife--Cycle Costing (ASTM E917)Cycle Costing (ASTM E917)



BEES ApplicationsBEES Applications



Federal BioPreferred ProgramFederal BioPreferred Program

biobased contentbiobased content
functional functional 

performanceperformance
cost performancecost performance
environmental environmental 

performanceperformance
availability availability 

ItemItem
DesignationDesignation

BEESBEES



BioPreferred BEES Results:BioPreferred BEES Results:
Diesel Fuel AdditivesDiesel Fuel Additives



BioPreferred BEES Results:BioPreferred BEES Results:
Diesel Fuel AdditivesDiesel Fuel Additives



Manufacturers

24,000+ users from 80 countries

Designers

Builders

GovernmentConsultants

Educators

Other

Researchers

BEES 4.0 ApplicationBEES 4.0 Application



BEES 4.0 Results:BEES 4.0 Results:
Interior Wall PartitionsInterior Wall Partitions

BIOBASEDBIOBASED



BEES 4.0 Results:BEES 4.0 Results:
Interior Wall PartitionsInterior Wall Partitions

BIOBASEDBIOBASED



BEES 4.0 Results:BEES 4.0 Results:
BiobasedBiobased FertilizersFertilizers



WhatWhat’’s the Buzz?s the Buzz?



Harmonizing Metrics:Harmonizing Metrics:
Global Global BioenergyBioenergy Partnership (GBEP)Partnership (GBEP)

GBEP Task Force on Greenhouse Gas GBEP Task Force on Greenhouse Gas 
Methodologies for Transport BiofuelsMethodologies for Transport Biofuels

Convened by U.S. State DepartmentConvened by U.S. State Department
•• G8 +5 (Brazil, China, India, Mexico and G8 +5 (Brazil, China, India, Mexico and 

South Africa)South Africa) participatingparticipating

Goal: comparable lifeGoal: comparable life--cycle resultscycle results

Action: harmonize lifeAction: harmonize life--cycle cycle 
greenhouse gas metricsgreenhouse gas metrics



Integrating Metrics:Integrating Metrics:
Micro and Macro ScalesMicro and Macro Scales

GREETGREET
•• transportation fuelstransportation fuels
•• 3 environmental impacts3 environmental impacts
•• detailed analysisdetailed analysis

BusiBEESBusiBEES
•• any industrial productany industrial product
•• 13 environmental and economic 13 environmental and economic 

impactsimpacts
•• summary metricssummary metrics



GREET Greenhouse Gas Emissions:GREET Greenhouse Gas Emissions:
Gasoline vs. EthanolGasoline vs. Ethanol
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Source: M. Q. Wang, “Well-to-Wheels Energy and Greenhouse Gas Emissions 
Results and Issues of Fuel Ethanol,” 2008. 
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BusiBEESBusiBEES Carbon Footprint Metrics:Carbon Footprint Metrics:
Energy Conservation InvestmentsEnergy Conservation Investments

Most
cost-effective

alternative 

Only
cost-effective
alternatives?



Sustainable Metrics for Sustainable Metrics for 
Sustainable MarketsSustainable Markets

Provide Scientific IntegrityProvide Scientific Integrity

Permit ComparabilityPermit Comparability

Promote InnovationPromote Innovation



Ecological Toxicity
Fossil Fuel Depletion

Global Warming
Habitat Alteration

Human Health

Smog

Acidification

Future Costs Fossil Fuel 
Depletion

Eutrophication

Global Warming
First Costs
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What Makes a  Product Sustainable?What Makes a  Product Sustainable?
The Answers Lie in the TradeoffsThe Answers Lie in the Tradeoffs

SocialSocial

EnvironmentalEnvironmental

EconomicEconomic



For More Information...For More Information...

www.bfrl.nist.gov/oae/software/beeswww.bfrl.nist.gov/oae/software/bees
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