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Blaise Pascal, Treatise on Vacuum (c.1651)

Je n’ai fait celle-ci plus longue que parce que je n’ai pas eu le
loisir de la faire plus courte.

I would have written a shorter letter, but I did not have the time.
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Motivation

Motivation in Current Work with EDF

An important byproduct of our project will be an open-source dataset
suitable for analysis of energy-economy-environment issues in North
America. We begin with the national input-output table and downscale to
the county level using regional economic statistics from the Bureau of
Economic Analysis (sectoral value added and price household expenditure).
We also employ data from Census Bureaus (foreign trade statistics) and
International Trade Administration for bilateral trade statistics.
Input-output tables will further be complemented by physical energy
quantities and energy prices from the Department of Energys State Energy
Data System (SEDS) of EIA.
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Motivation

Additional Motivation

Existing subnational models have largely relied on a commercial database 
(IMPLAN) to characterize base year state and county-level economic 
activity in the United States. IMPLAN sells a national dataset at the state 
level for $. A national county-level database is available but very 
expensive. The open-source tools for combining data and building a 
benchmark equilibrium database will be useful to many research groups 
across the country.
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Existing Models

Existing Models which could Use This Dataset

ADAGE (US EPA)
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Existing Models

USREP (MIT Joint Program)

NREL’s ReEDS model 
 Capacity expansion & 

dispatch linear 
programming model for 
the US electricity sector 
including all major 
generator types 

• High spatial and temporal 
resolution to represent 
renewable resources and 
transmission expansion 
 
 

MIT USREP model 
 Computable General 

Equilibrium (CGE) model 
of the U.S. economy 

 Representation of 
integrated economic-
energy system at 
state/regional and 
detailed sectoral level 

INTEGRATED MODEL 
FEATURES 

 Full integration of both models 
using state-of-the-art numerical 
techniques 

 Combines macroeconomic 
framework with technology-rich 
representation of electricity 
sector including detailed 
treatment of renewable energy 

 Enables economic assessment 
of climate policies with 
significant electric sector role 
 

Integration of economy-wide CGE model with electricity-sector 
optimization model 
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Existing Models

NewERA (NERA Economic Consulting)
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Existing Models

The US REGEN Model (Blanford and Young)
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Existing Models

Assessment of Wind Resources

Rutherford (UW-Madison) BlueNOTE October 17, 2017 11 / 33



Existing Models

Regional Policies Incorporated in the Model
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Existing Models

A Cautionary Perspective: Curb Your Enthusiasm

It is well-known that modelers and policy analysts gain access to
policymaking arenas based on what they know. Therefore, critics of
models are quick to employ various types of technical standards when
evaluating policy models in order to assess validity and reliability of claims
to knowledge. This article argues that, in the effort to make models
better, overreliance on technical standards misses the important political
and policy reasons to model: models call attention to the modelers and to
their advice about important policy problems of the day. In this sense,
models are used as symbols, as claims to authority, whether or not the
underlying knowledge is technically up to snuff. Drawing on the experience
of energy policy models, this article explores the problem of models as
knowledge versus models as symbols and it examines the muddle that
conflicts between them produce. (Policy Sciences February 1984, Volume
16, Issue 3, pp 227-243)
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Work Agenda

A Partial Work Agenda

Representation of trade flows and integration of gravity estimates
based on the commodity flow survey.

Integration of household data from the American Community Survey
(PUMS)

Direct access to US Census records could improve both trade and
household data collection.

Data set construction and reconciliation tools based on commercial
modeling language (GAMS), yet this should not restrict access for
non-commercial users (NEOS).
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Rutherford (UW-Madison) BlueNOTE October 17, 2017 19 / 33



Current Status

Table of Contents

1 Motivation

2 Existing Models

3 Work Agenda

4 Current Status

5 A Hydrological Application

Rutherford (UW-Madison) BlueNOTE October 17, 2017 20 / 33



Current Status

Status Report

Features of the package: micro-consistent state level data, the build
stream, a MR/MS CGE model and tools for adding in additional data
and rebalancing.

Flow chart: highlighting build structure and where data sources are
from.

Overview of the social accounting matrix.

Dimensionality

The canonical regional model (flows).

SEDS integration for an energy oriented model?

Hydrology applications – Central Sands water data

blueNOTE (National Open source Tools for general Equilibrium
modeling)
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Current Status

Package

Micro-consistent sub-national social accounting matrices.

All code for the build stream.

A multi-regional, multi-sectoral computable general equilibrium model

Matrix balancing routines for inclusion of additional satellite data

Access to online platform for solving the model without GAMS license
(NEOS)
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Current Status

Build stream
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Current Status

Model/data syntax: Variables and sets
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Current Status

Model/data syntax: Parameters
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Current Status

Social Accounting Matrix
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Current Status

Model Flows
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Current Status

Dimensionality of the dataset

Social accounting matrices for all 50 states from 1997-2014.

Based on summary files of 57 sectors.

Option for disaggregation using the 2007 389 sectoring scheme.

Regionalization achieved mainly through gross state product data.
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A Hydrological Application

Irrigation in the Central Sands

Water withdrawal satellite accounts are derived from Wisconsin Department of
Natural Resources GIS data on registered water withdrawal wells in Wisconsin.

- Groundwater, surface water from the Great Lakes and non-Great Lakes.

- Aggregate use categories are provided: Irrigation, Public Supply, etc.

- Irrigation water withdrawals are mapped to crop types using the Cropland
Data Layer (CDL) from the National Agricultural Statistical Service.
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A Hydrological Application

Irrigation in the Central Sands
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A Hydrological Application

Data: Water Mapping
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A Hydrological Application

Groundwater Statistics
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