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Who are we? Who are we? 

�� 8 Assembly Plants, 3 Engine Plants, 4 Unit 8 Assembly Plants, 3 Engine Plants, 4 Unit 
Plants, R&D Plants, Office SpacePlants, R&D Plants, Office Space

�� Over 30,000 employeesOver 30,000 employees
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�� Over 30,000 employeesOver 30,000 employees
�� Plant space 35 Million Square FeetPlant space 35 Million Square Feet
�� Production > 1.2 M vehicles/yearProduction > 1.2 M vehicles/year



TOYOTATOYOTA
Philosophy: Reduce Philosophy: Reduce 
Energy/CO2 Which Energy/CO2 Which 
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Energy/CO2 Which Energy/CO2 Which 
Contributes to the Contributes to the 
Improvement of the Improvement of the 
Earth’s EnvironmentEarth’s Environment



Manufacturing in North AmericaManufacturing in North America
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Toyota Driver’s for Energy Toyota Driver’s for Energy 
ReductionReduction

�� Company Earth CharterCompany Earth Charter
�� Cost reduction opportunitiesCost reduction opportunities
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�� Cost reduction opportunitiesCost reduction opportunities
�� Company KPICompany KPI
�� Right Thing To DoRight Thing To Do



Energy FootprintEnergy Footprint

Manufacturing:
Production & 
Transportation

What is the Energy Life Cycle of our Product?
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Parts Suppliers:  
Production & 
Transportation

Consumer:
Use & 

End of Life

Reduce CO2 in all Aspects of our ProductReduce CO2 in all Aspects of our Product



TEMA CO2 ProfileTEMA CO2 Profile
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Energy/CO2 Consumption Energy/CO2 Consumption 
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Electricity is the main 
source of CO2 emissions



Energy Consumption Per UnitEnergy Consumption Per Unit
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MMBtu

2009 
Production 
Decreased 
over 30%

99

0

2

4

2001 2003 2005 2007 2009

MMBtu
/veh

30% (20% 2009) Energy Reduction 
25% CO2 Reduction

FY



Aim:-
Zero 

Emissions

Integrated Energy Policy

Integrated Equipment/ 

New Plant Design Concept

Green, Lean and CleanGreen, Lean and Clean
Towards the UltimateTowards the Ultimate

ECO FactoryECO Factory

Ultimate 
ECO
Factory
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Energy 
Reduction

Energy 
Conversion

Alternative 
Energy

Carbon
Offset

Reduce 
Operations Use

Integrated Equipment/ 
Building Design

Reclaim Waste Heat

CO2 Focus 
KPI

Co-generation

Purchase 
Contract

On-Site Generation

CO2 Capture/Store

Sequestration



Energy Program KeyEnergy Program Key
ElementsElements

Senior Mgmt 
Support

Organization
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Organization
KPI

Measuring Targets

Implementation 
Plans

Benchmarking

Visualization 
& reporting

Awards & 
Recognition

Kaizens

Supply 
Reliability

Procurement



Key Performance IndicatorsKey Performance Indicators

�� Energy & Water are part of the Energy & Water are part of the 
company Environmental KPIscompany Environmental KPIs

�� Monthly Review at all levels of the Monthly Review at all levels of the 
organizationorganization
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organizationorganization

Environmental

Cost

Risk/Safety

Quality



Energy Management Energy Management 
OrganizationOrganization

TEMA Facility Manager

TEMA President

Plant
President

EMO Responsibilities:EMO Responsibilities:
--Kaizens    Kaizens    --WindowWindow
--Budgets    Budgets    --TargetsTargets
--Reports    Reports    --UpdatesUpdates

--CommunicationsCommunications
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Other PlantsEnvironmental Steering 
Committee

Paint
Shop Captain

Plastics
Shop Captain

Weld
Shop Captain

Facilities
Shop Captain

Press
Shop Captain

Assembly
Shop Captain

Facility EMO Leader

Facility Manager

Company Wide Energy ProgramCompany Wide Energy Program



3. Production Energy 1. Received Volume

FACILITIES PRODUCTION SHOPUTILITY CO.

Energy Measuring SystemEnergy Measuring System

To Manage it you need to To Manage it you need to 
be able to Measure it!be able to Measure it!
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3. Production Energy 
Consumption 

1. Received Volume 2. Produced & supply
Volume  

Site Utilities Production areaPrimary energy



Energy Target SettingEnergy Target Setting

Purpose : 

Become the North American Leader (#1) in energy usage per vehicle 

among all North American Automobile Manufacturing Facilities.    

Current Situation 

FY '02 Energy Usage
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NAMC Current
Mother Plant Current
NAMC Revised Goal

Assy 2006 Target

Energy Metering : All shop metering is operational and meets TMC's requirements. 

Develop plan and implementation costs for measuring all utilities ED, Primer, T/C Booths, and all Ovens by the end of November 2002.

Kaizen Scenarios: 
TMMI $/MMBTU = 6.49$       (US) Energy Savings Savings Implement. Impl. 

Operational Kaizens Dept. (MMBtus/Veh) ($)/Veh $/Veh Costs ($)

A. Reduce NAMC electrical loads to TMC BS and WE stds; All 0.56                          3.63$             0.29$                   50,000$         

Tahara BS=30 WE=12, TMMI Current BS=66 WE = 37
B. Reduce painting booth air flow IAW NFPA 91.  10% T/R 0.18                          1.19$             0.12$                   20,000$         

reduction from existing 1,266,250 cfm.
C. Eliminate air flow in portions of paint booths that work T/R 0.14                          0.93$             0.29$                   50,000$         

is  not being performed in.  Reduce booth area 3% average.
D. Reduce air volume at lunch and between shifts to 50% of T/R 0.05                          0.36$             0.12$                   20,000$         

1,033,000 cfm.  Total of 4.7 hours day.  (Gas Savings)
E.  Database Kaizens not yet implemented All 0.29                          1.88$             3.17$                   550,000$       

Sub-Total 1.23                         7.99              3.97$                  690,000$     

- Investigate and Plan Operational kaizens by 3 rd  Qtr FY04

- Evaluate Major kaizen budget in 4 th  Qtr of FY04

2008 Energy Action Plan
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Energy Usage 

Non-Production Time Energy Usage

Key Activities: 

1) Focus on paint shop energy reductions
2) Optimize Non-production energy

0.30

0.34

4.14

0.24

0.96

0.34
Paint Plastics

Weld Other

Ass'y Stamp

Total 
MMBtu/Veh

6.32

0.0

Plant 1 Plant 2 Plant 3 Plant 4 Comp. Average

Mother plant

66%

Weekend

Bet. shift

37%

12%

% Peak 
Load      Avg.           NA Avg         TMC Avg                   

Bet. Shift          66%               30%
Weekend         37%               12% 

Plant

Best Plant '06

Major Kaizens
1. Steam Generation through Incinerator Waste Heat T 0.22                          1.42$             5.76$                   1,000,000$    

Recovery: 6  klb/hour 60 psi steam
2. EnergySaver panels: 2,000 HIDs, 24 x 365 and 100T ALL 0.03                          0.17$             6.33$                   1,100,000$    

baseload cooling 8 months year

2. Add De-Superheater:  Recover heat from ACU for F/C 0.02                          0.14$             0.58 100,000$       

pre-heating boiler water make-up water.

Sub-Total 0.27                         1.73              12.66$               2,200,000$ 

Project Payback = 1.71 Total 1.50                  9.72          16.63$           2,890,000$ 

Yearly Energy Targets
Plant FY 01 FY 02    (Base Year) FY 03 FY 04 FY 05 FY 06 T otal

Current Plan 3% 3% 3% 3% 12%

Additional Plan 0% 3% 5% 5% 13%
New Annual
Reduction Targets 3% 6% 8% 8% 25%

Actual Target 
(MMBtu/Veh) 8.12 6.32 6.130 5.750 5.245 4.739 1.58

-  Total Reduction required to achieve target  ( FY 02 - FY06)

- Evaluate Major kaizen budget in 4  Qtr of FY04

Energy Reduction

6.32
5.09 4.82

1.23
0.27

2.30

4.60

6.90

Current Operational
Kaizens

Major Kaizens

M
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Usage/Veh Kaizen Costs Reduction

$51.11

$43.12 $41.39

$7.99

$1.73

$35.00

$42.00

$49.00

$56.00

Current Operational
Kaizens

Major Kaizens

V
C

R

Cost/Veh Kaizen



Implementation PlansImplementation Plans
to Reach our Targetsto Reach our Targets

�� Energy Kaizen Database Energy Kaizen Database –– ToolTool
�� 10,000 Kaizen ideas10,000 Kaizen ideas
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�� Implementation detailsImplementation details
�� Operational projectsOperational projects
�� Capital projectsCapital projects--3 year payback3 year payback



Benefits:Benefits:
--Opportunities Opportunities 
--Current situationCurrent situation

Kaizen Kaizen 
Detail SheetDetail Sheet

Sealer Pumps
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2 Pumps 1 Pumps
60 HP 60 HP

0.746 kWH/HP 0.746 kWH/HP
24 Hours day 24 Hours day
5 Days/week 5 Days/week

4.2 Weeks/mo 4.2 Weeks/mo
12 Months/year 12 Months/year
0.6 Load factor 0.8 Load factor
51 Amps 24 Amps

Sealer Pumps 480 Volts Sealer Pumps 480 Volts
1.7321 1.7321
1000 W/kWH 1000 W/kWH
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--Current situationCurrent situation
--Proposed kaizen Proposed kaizen 
--Cost and savingsCost and savings

Easy to shareEasy to share

Accumulator
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Treasure HuntsTreasure Hunts

�� Assessment of plants energy usageAssessment of plants energy usage
�� Team Approach: Engineering, Team Approach: Engineering, 

maintenance, production and Facility maintenance, production and Facility 
team members team members 
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team members team members 
�� 3 day event to capture opportunities3 day event to capture opportunities
�� Report to managementReport to management
�� Implement projects by plantImplement projects by plant



Treasure Hunt ExamplesTreasure Hunt Examples
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Design FeedbackDesign Feedback

�� Promote Energy Ideas into ConstructionPromote Energy Ideas into Construction
�� Sources:Sources:

�� Kaizen databaseKaizen database
New technologyNew technology

2020

�� New technologyNew technology
�� BenchmarkingBenchmarking

�� Cost Justification use separate fundingCost Justification use separate funding



Pilot ProjectsPilot Projects

�� Designed and Implemented to Prove Designed and Implemented to Prove 
a Concepta Concept

�� Funding & Labor from CorporateFunding & Labor from Corporate
�� Data collection is strictly enforcedData collection is strictly enforced
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�� Data collection is strictly enforcedData collection is strictly enforced
�� Implementation results are verifiedImplementation results are verified
�� Successful pilots are shared with all Successful pilots are shared with all 

PlantsPlants



Pilot Example: Lighting UpgradesPilot Example: Lighting Upgrades
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Before KaizenBefore Kaizen--High bay High bay 
SodiumSodium

After KaizenAfter Kaizen--High bay High bay 
FluorescentFluorescent

Saving at one Plant $.5M/yearSaving at one Plant $.5M/year



Pilot Example:Pilot Example:
Paint Window ProjectPaint Window Project
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1300 Metric Tons CO2 per year



Energy Visualization and Energy Visualization and 
ReportingReporting--AccountabilityAccountability

�� Monthly/Quarterly/Yearly energy Monthly/Quarterly/Yearly energy 
comparison report to Managementcomparison report to Management

�� Plant & ShopPlant & Shop

2424

�� Plant & ShopPlant & Shop
�� Consumption, C02 & CostConsumption, C02 & Cost
�� TrendsTrends--Previous YearPrevious Year
�� Annual ReportAnnual Report



Action Plan ReportAction Plan Report
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Benchmarking Benchmarking 

�� InternalInternal--Toyota plants across the worldToyota plants across the world
�� ExternalExternal-- Other transportation companiesOther transportation companies
�� ExternalExternal-- Other market sectorsOther market sectors
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�� ExternalExternal-- Other market sectorsOther market sectors
�� AEE & Energy StarAEE & Energy Star©© philosophies, philosophies, 

concepts, best practices and other concepts, best practices and other 
membersmembers



Sustainable Model PlantsSustainable Model Plants

�� Mississippi Assembly plant SelectedMississippi Assembly plant Selected
�� Design in new technologiesDesign in new technologies
�� Establish renewable energy projectsEstablish renewable energy projects

SolarSolar
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�� SolarSolar
�� GeothermalGeothermal
�� DayDay--lightinglighting

�� Enhance AfforestationEnhance Afforestation



2009 Award Results2009 Award Results

2005 Partner of the Year2005 Partner of the Year
2006 to 2008 Sustained Excellence 2006 to 2008 Sustained Excellence 

2009 Sustained Excellence2009 Sustained Excellence
“5 consecutive years”“5 consecutive years”
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“5 consecutive years”“5 consecutive years”

Jo Cooper accepts award from EPA 
Deputy Administrator Scott Fulton



Key SuccessesKey Successes

�� Senior Management SupportSenior Management Support
�� Continuous ProgramContinuous Program
�� Pilot Projects for New TechnologiesPilot Projects for New Technologies
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�� New ideas from other Companies and New ideas from other Companies and 
OrganizationsOrganizations



ChallengesChallenges

�� Design Kaizens into New PlantsDesign Kaizens into New Plants
�� Build New Technologies into Process Build New Technologies into Process 

EquipmentEquipment
�� Justification of Projects Related to Justification of Projects Related to 
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�� Justification of Projects Related to Justification of Projects Related to 
Cost and CO2Cost and CO2

�� Justification of Renewable ProjectsJustification of Renewable Projects



Conclusion: Conclusion: 
Future ActivitiesFuture Activities

�� Reduce Energy and CO2 FootprintReduce Energy and CO2 Footprint
�� Develop new equipment operating methodsDevelop new equipment operating methods
�� Promote renewable equipment design Promote renewable equipment design 

technologiestechnologies

3131

technologiestechnologies
�� Share new ideas from company to companyShare new ideas from company to company



Only Use what you Need, Only Use what you Need, 
When you Need it, When you Need it, 
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When you Need it, When you Need it, 
In the Amount Needed!In the Amount Needed!


