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The views expressed in this presentation are those of the author(s) and do not

necessarily represent the views or policies of the EPA.
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Basic Data Comparison
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Overview

Datasets used in this comparison:

- Core WiNDC build for 2016.
- State level IMPLAN files for 2016.

- Build stream for IMPLAN data is based on SAGE (which uses
Tom’s IMPLANinGAMS).

Fundamental differences between datasets:

- Margins, dwellings, diagonal byproducts matrix, and
restructured retail sectors.

Approach used here was to produce a "core" dataset with all of the
same WiNDC parameters populated with IMPLAN data. Note that
some of the parameters will be zeroed out (for instance, margin
demands).
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Data sources for WiNDC

As a frame of reference, here are a listing of underlying datasets
used to disaggregate the national accounts:
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Listing of WiNDC parameters
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Aggregate parameter totals
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Gross state product
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Correlations
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Basic findings

- Many similarities.

- Regional purchase coefficients differ for many sectors. Hard
to determine what is more desirable. CFS includes
transhipments, but IMPLAN gravity model values are not
publicly available.

- Retail sector restructuring throw off consumption
comparisons.

- Export and Import regional disaggregation needs
investigating.

- Total investment is similar across datasets, but IMPLAN has
investments for commodities inconsistent with national input
output tables (e.g. retail, agriculture).
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SAGE Application
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JAERE simulations
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SAGE CGE Model

SAGE is an Applied General Equilibrium model.

Dynamic inter-temporal model with perfect foresight. Covers 2016
to 2061 in 5 year steps. 9 census divisions and 23 sectors
following EIA’s energy outlook.

For more on the model, see: https://www.epa.gov/

environmental-economics/cge-modeling-regulatory-analysis.
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Aligning WiNDC database with SAGE build stream

- These modeling results do not use household disaggregation.
Models using both IMPLAN and WiNDC have a single
regional representative agent.

- Sectoral aggregation – required disaggregation routine in
WiNDC package.

- Remove byproducts by moving secondary production into
primary production sectors.

- Move household production into primary production sectors.

- Move margin demands to intermediate inputs.

- Pass import duties and sales taxes through to production
taxes.

All above changes maintain micro-consistency of the data.
Rebalancing was required to remove re-exports and disaggregate
the oil and gas extraction sectors to follow SAGE build.
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Sample of simulations

Assume $100 million direct compliance costs for a given sector to
comply with an illustrative environmental regulation. Two sample
methods for incorporating this shock:

1. Hick’s neutral
- divide the shock in proportion to sectoral production input

shares

2. Labor bias
- assume the full compliance cost requires additional labor only

See the paper for the whole suite of simulation exercises.
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Hick’s neutral policy shock
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Labor bias policy shock
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Leakage Application
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JGEA simulations
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Recalibrating the energy-economy datasets: blueNOTE

blueNOTE: blue National Open source Tools for general
Equilibrium modeling

Matrix balancing routines are provided (similar to those in the
national case) which can enforce certain totals in the dataset if
needed. For energy applications we use the State Energy Data
System (SEDS) data to:

- impose both energy demands (which match emission levels)
and supplies

- separate oil and natural gas extraction sector

- generate carbon emissions

- adjust trade margins to be in tune with electricity mark ups
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Model

The framework for analysis is static, with:

- 50 states (plus D.C.)

- KLEM production structure

- Regional representative agent

- Estimated bilateral trade flows via a gravity model

- 11 sectors, defined based on carbon intensity
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Scenarios

Application: Study the effectiveness of state level interest in
climate action. Carbon leakage will determine effectiveness of
state level action in reducing national emissions.

Reference application is a 20% reduction in regional emissions.
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Leakage rates across policy proposals (%)
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Sensitivity on emission cutbacks
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