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Overview

ÅOpen-source policy modeling 

ÁWhat is it and why?

ÁSome challenges

ÅSome examples

ÁATEAM: Analytica Transportation Energy 

Assessment Model

ÅTransparency and open source models

ÅMegaJoule.org: A proposal for sharing energy 

estimates
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Open-source policy modeling:
A modest proposal

All computer models used by governments 

to evaluate or justify public policy should 

be open source.
That is, the source program code should be available for 

anyone to download, review, run, and modify.

Does this mean we must use only open-source 

tools?

No. We can still use proprietary software, like Microsoft Excel, or 

Analytica ñas long as the model code is public and the tool is 

easily available.

Max Henrion, Open-Source Policy Modeling, 

I/S, J. of Law and Policy for the Information Society, 2007
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Why open-source policy models?

ÅAnyone ñpolicy analysts, industry, NGOs, 
students, other agencies, interested public ñ
should be able to review and critique assumptions, 
and explore sensitivity to changes.

ÅInspired by open-source software
Firefox 43% of web browsers, Linux runs 30% of servers, Apache 70% of 

web servers, My SQL 44% of database systems,.

ÅAnd by open-source content, notably Wikipedia
Á Accuracy close to Encyclopedia Britannica. Coverage many times larger.

ÅImprove quality? Detect and fix errors 

òGiven enough eyeballs, all bugs are shallow.'ô Linus'sLaw,  
(The Cathedral and the Bazaar , Eric Raymond, 1996).

ÅImagine a growing community of policy modelers 
comparing, reviewing,  improving, and recombining 
each othersõ models.
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Guidance from the White House:
Does OMB require open source?

ÅòA good analysis is transparent . It 

should be possible for a qualified third 

party reading the report to see clearly 

how you arrived at your estimates and 

conclusions.ó

ÅòInfluential risk assessments should be 

capable of being substantially 

reproduced . é independent reanalysis 

éusing the same methods would 

generate similar analytical results. é 

Public access to original data is 

necessary to satisfy this standard.ó 
[Emphases added]

OMB Circular A-4, John Graham, 

OIRA Administrator, 17 Sep 2003  
http://www.whitehouse.gov/omb/circulars/a004/a-4.html
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How is Open-Source Policy Modeling different 

from open-source software and content?

ÅWikipediaõs Neutral Point of View (NPOV) 

principle, with an encyclopediaõs focus on 

ògenerally accepted knowledgeó. 

ÅPolicy models address issues that are often 

controversial with differing points of view.

ÅCan open-source policy models support 

comparison and illuminate uncertainty and 

differing assumptions?
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Challenges for 

open-source policy modeling

ÅMaintaining data confidentiality

ÅIntellectual property and proprietary models

ÅTracking responsibility and credit
òEncouraging lots of improvement is a good thing, but 
users have a right to know who is responsible for the 
software they are using. Authors and maintainers have 
reciprocal right to know what they're being asked to 
support and to protect their reputations.ó (From Open 
Source Definition a commonly used open-source license)

Integrity of Authorõs code. Editing vs. patch releases.

Pedigree and version management
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Why should we care about 

model transparency?

ÅModeling is a tool for communication: Its 

goal is to help decision makers, experts, 

and other stakeholders arrive at a deeper 

shared understanding of the issues.

ÅTransparency is key:

Á To speed debugging and verification

Á To help the modeling team understand the 

assumptions, implications, limitations, and 

insights of the analysis

Á To facilitate scrutiny by outside model 

reviewers, including peer reviewers, industry, 

NGOs, and more.
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Open source Ítransparency,
but each supports the other

ÅSome transparency is needed for 

open source to work: So that others 

can understand, extend, and reuse 

models

ÅOpen source encourages transparency

Modelers try to be clearer if they know 

their code will be scrutinized by peers

As modelers read each others models, they 

learn how to improve transparency

If the code is still a mess, others may 

clean it up ñor replace it!

Insights
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The human effects of 

global climate change

The Integrated Climate 

Assessment Model 

(ICAM) explores the long-

term global impact of 

climate change. 

Developed by the 

University of British 

Columbia and Carnegie 

Mellon

Example Open-source Policy Models

in Analyalytictica
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What to do with defunct oil 

rigs offshore of California?

Oil companies committed to 

removing them, but thatôs 

expensive, and it turns out 

that marine life flourishes on 

them.  A multidisciplinary 

team with Lumina created a 

multi-attribute decision tool 

for Ocean Sciences Trust

leading to an unexpected win-

win solution.

The value of shifting 

electricity load to off-peak

E3 Consulting built a tool 

for California PUC, utilities 

and other stakeholders to 

quantify savings of using 

batteries, thermal storage, 

and other technologies to 

shift power usage to off-

peak, to reduce energy 

costs and the need to build 

new power plants.

Calculating Uncertainty in 

Biomass Emissions 

CUBE model estimates

"farm-to-gate" GHG 

emissions from the 

cultivation, preparation, and 

delivery of biomass feed-

stocks.  Built by RAND

(Aimee Curtright, Henry 

Willis, David Johnson, David 

Ortiz, Nicholas Burger, &  

Constantine Samaras) for 

NETL.
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ATEAM 
Analytica Transportation Energy 

Assessment Model

Max Henrion, Cary Bloyd, Xirong Jiang, 

Surya Swamy, & Costa Samaras
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An influence diagram

Å To evaluate the effects of new fuels and 

technologies, including biofuels, HEVs, 

PHEVs, HFCVs, on the US light-duty vehicle 

fleet costs, GHG emissions, and oil & gas 

imports.

Å Designed to be transparent and agile for 

fast exploration of scenarios, sensitivity 

and uncertainty analysis

Å An open-source model built in Analytica

by Lumina for PNNL, DoEVehicle 

Technology Program, and othersé.
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ATEAM compares, combines, and 

extends existing studies and models

ÅEIAõsAnnual Energy Outlook: Uses 

AEO projections as baselines for 

comparison

ÅFederal Policies : E.g.

RFS: Renewable Fuel Standard

CAFE: Corporate Average Fuel 

Economy: Apr 1, 2010

ÅNAS/NRC: Compare scenarios on 

fuel economy, market penetration 

from recent studies by National 

Academy of Science

ÅDoE/OBP: Recent projections of 

biofuels production through 2015 

and technology performance to 2050

ÅDOE/VTP:Recent projections of 

battery and other vehicle 

technology costs

ÅVISION: Spreadsheet model of US 

vehicle fleet  (ANL)

ÅGREET: GHG emissions and fuel 

economy estimates from spreadsheet 

model (ANL)

ÅPolysis: ORNL and U Tn model of 

biomass production by county

ÅEERE Risk Working Group and SEDS:

Probability distributions from expert 

elicitations for technology 

performance used in SEDS (Stochastic 

Energy Deployment System) (NREL)

ÅSimple physics energy model (SPEM) 

of energy use by vehicles, regression 

fit to EPA vehicle performance data 

(Sovran & Blaser, Lumina)



Fuel Economy Scenarios

Å Fuel economy for CAFE, AEO and by vehicle type based on NAS scenarios

Å Assessment of weight impacts on fuel economy



Select and configure vehicles
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Comparing propulsion technologies 

by levelized cost per mile in 2012

Å SI - spark Ignition; HEV - hybrid electric vehicle; CNG - compressed natural 

gas; BEV - battery electrical vehicle; PHEV - plug-in hybrid vehicle; 

FCV ðHydrogen fuel cell vehicle
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Market Share by Vehicle Technology: 

Sample endogenous ATEAM scenario

Gasoline HEV

Gasoline SI

Flexfuel SI

PHEV

CNG SI

Diesel SI

HFCV

Gasoline SI

Diesel SI

Flexfuel SI

Gasoline HEV

CNG SI

BEV-120

PHEV wt-0.8

HFCV
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Vehicle Fleet Scenarios
ÅYou can define vehicle fleet scenarios and sets of vehicle technology 

and fuel combinations to compete in the market, such as:

Å AEO Ref: US DoEAnnual Energy Outlook 2010 Reference Scenario: 

All vehicle techologies including ICEV, Flexfuel, HEV, BEV, PHEV and 

HFCV

Å ATEAM Endogenous: The same set of technologies, projecting 

market share by year based on levelized cost per mile, adjusted for 

preference and fuel availability.

Å NAS Ref: National Academy of Sciences reference: The types of 

vehicles considered in this case include conventional ICEV, and 

conventional HEV. AEO fuel economy to 2035 with linear 

extrapolation post 2035.

Å NAS Hydrogen: NAS Ref plus optimistic assumptions on hydrogen 

fuel cell vehicles.

Å NAS PHEV: NAS Ref plus plug-in hybrid vehicles.
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Scenarios for Market Share of Sales by technology

National Academy of Sciences

Reference

NAS

Hydrogen Success
NAS
Plug-in Hybrid Success

ATEAM EndogenousAEO2010 Reference 

Gasoline SI

Diesel SI

Flexfuel SI

Gasoline HEV

CNG SI

BEV-120

PHEV wt-0.8

HFCV

Year Year
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U.S. Renewable Fuel Standard (RFS2)
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Å Created under Energy Policy Act of 2005

Å Amended under Energy Independence and Security Act (EISA) of 2007
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How can we consume that 

amount of ethanol?
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Background

Sources: Moriarty (NREL), 2010 
AEO, 2010

E10

Å10% ethanol

Å90% gasoline

Conventional Vehicle Flex-Fuel Vehicle

3% of nationsôsvehicles
7% of FFVs use E85

Ethanol Demand for 
E10 to hit ñblend wallò

E85

Å85% ethanol

Å15% gasoline

E15

Å15% ethanol

Å85% gasoline

MY 2001 and newer

EPA allows for E15 
as intermediate blend

Q1. How many FFVs do 

we need to sell to absorb 

biofuelsprojected by 

RFS2?

Q2. How does it help to 

introduce E15 as an 

intermediate blend?

Copyright © 2011 Lumina Decision Systems, Inc


