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The Millennium Institute

• MI is a not for profit based in Arlington VA
• It was established in 1983 to promote long-term, integrated 

approaches to decision making by national governments, 
international institutions, corporations, and the public

• MI has assisted many countries analyze strategic options • MI has assisted many countries analyze strategic options 
to achieve sustainable development goals; trained staff of 
governments, agencies, and NGOs in the application of 
systemic analysis; and helped General Motors design its 
program in many emerging markets

• Its primary instrument is Threshold 21 (T21) -- a 
transparent process to help decision making
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T21, Based on System Dynamics

• Integrates a holistic and comprehensive view of the 
critical issues being addressed

• Includes analysis of feedback across sectors and 
indirect effects of different options

• Links sectors over a long time horizon to generate an 
effective roadmap of options and their results

• Makes effective use of existing data and sector models, 
and identifies where further information is needed

• Provides a coherent and transparent basis for better 
decision-making over the medium term



The Basic T21 Structure
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How T21 NA Functions

energy price

capital

employment

gdp -
-

+
+

+ ++
-R

economy
B

energy
reserves

energy
production

emissions

investment

energy
demand

+
+

+

+
-

+
+

R

energy production

B

B

depletion

energy transition



Key Threshold 21 CharacteristicsKey Threshold 21 Characteristics

• System dynamics methodology
� Based on wide range of existing sector models, data, and analyses
� Built to reflect observed real world relations in its applications
� Analyzes cross-sector links and feedback loops

• Composed of three main pillars with USA version focused on energy
� Economic -- based on SAM, key market balances, and production� Economic -- based on SAM, key market balances, and production
� Social -- based on dynamics in population, health, poverty, education
� Environmental -- based on emissions and pollution, water, land, etc.

• Adapted to specific data, issues, objectives, and actual relations
• Calibrated against history
• Easy to use interface to simulate hundreds of options, based on  

12,000 equations and variables on a laptop in less than 15 seconds
• Easy to compare results of different options on the roadmaps 

generated



Recent Applications of T21 USA/NA

• New America Foundation

• Congress on CAFE/RPS

• The National Commission on Energy Policy (NCEP) on 
specific industries (Steel, aluminum, paper, chemicals)specific industries (Steel, aluminum, paper, chemicals)

• E. Tennyson and A. Drake on efficient transport

• SolarQuest on energy efficiency

• Ohio and OSU on industry recycling and energy

• ASPO on oil peak implications

• BASS on renewable energy and recycling



T21 Looking at Oil Prospects

• Incorporates EIA, IEA and Shell, and ASPO 
estimates of future oil production, using their data 
and models

• Estimates impacts on oil prices, taking global • Estimates impacts on oil prices, taking global 
demand and production into account

• Estimates impacts on US GDP and economy
• Examines how different decisions about policies 

and energy road paths will affect results



Global Oil Production (Mbbl/year)
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ASPO: Peak Oil - 2011
No tech development
Fast depletion, declining EROI

Shell/IEA: Conventional oil 
Will not satisfy demand 
From 2015



USA Oil Price (Real USD 2000/bbl)
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ASPO: oil shock, 
unexpected peak
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Shell and IEA, EIA: Oil prices 
currently subject to speculation.
Slow increase based on D/S



USA Oil Consumption (Mbbl/year)
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ASPO: low oil availability
forces transportation to find 
alternatives (e.g. electrified rail) Shell and IEA, EIA: oil substitution 

is driven by prices of substitutes.
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USA GDP (Real USD 2000/year)

EIA: Oil supply does not influence 
economic growth, which follows CBO’s
projections
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ASPO: Unexpected oil production decline
and lack of oil and substitutes 
cause a decline in GDP

Shell and IEA: Expected production decline and delays 
in Investments for renewables slow the economy.



Effects of Different Decisions
GDP (Real USD 2000/year)
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20% Federal RPS

CAFE + RPS + Conservation

EIA/CBO
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ASPO scenario (BAU)



Indirect Effect of Decisions
Emissions (CO2 Tons/year)
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ASPO: no investment in 
renewable energy, coal
satisfies electricity demand
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CAFE + RPS + Conservation:
Lower emissions in the 
medium term,higher GDP increases 
emissions in the longer term 

RPS: 20% renewable energy
federal requirement by 2020, 
slower growth after then 



How T21 Helps Decision Making

• Illustrates graphically the impacts of different 
paths on the roadmap

• Tests alternatives in non-partisan framework• Tests alternatives in non-partisan framework

• Shows the effects of different levels of activity

• Helps build consensus about right approach, e.g. 
use of T21 in Congress to gain support for CAFE

• Provides key benchmarks to track progress



Next Areas of Focus for T21

• Biofuels
– Net energy efficiency
– Impacts on other sectors, food, water, land use, health
– Costs and benefits, within sector and overall

• Waste recycling and energy production (synergy?)
– Links to profitable waste recycling
– Cooperation with EPA, Ohio State University and Solid 

Waste Authority of Central Ohio (SWACO)
– Contribution to energy sustainability
– Costs and benefits, within sector and overall



Wrap Up Comments

• Confidence due to data and historic calibration
• Encourages inputs from many interested parties and 

can incorporate them into coherent framework
• Transparency and ease of use
• Facility of tracking relations and changes
• ‘Non-Partisan’ structure
• Relevantly long time frame
• Inter-sector linkages and feedback
• Provides process for better decision making



Thank You for Your AttentionThank You for Your Attention

Questions and comments Questions and comments 
are welcomeare welcome

www.millennium-institute.org
Jed.shilling@verizon.net



Comments by Main Users

• “It has been my dream since ten years to get the th e PIOJ 
departments to work together…now its happening with T21; With 
T21 I can see team building and networking across t he ministries 
and government agencies and effective communication ” Wesley 
Hugh, Director Planning office Jamaica

• “I want that T 21 planning team in my office” Président Amadou T 
Touré, MaliTouré, Mali

• “MI’s T21 analytical tool is essential for effectiv e national 
development strategies” Ed Cain, Carter Center

• “MI’s long-term, integrated perspective is essentia l” Pablo Guerrero, 
World Bank

• “We need to use this tool at the Headquarters, in o ur embassies and 
help our country partner acquire it” Dutch Ambassador Ton Boon 
von Ochsen

• “MI’s integrated dynamic models have been vital for  GM’s sales 
forecasts” Paul Ballew, GM



The Basic T21 Structure  -- 2
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