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Overview
In the United States, subnational governments are the primary locus of climate and energy policies (Lutsey and Sperling 2008, Rabe 2008, Pew Center for Global Climate Change 2010).  These governments have filled a void left by national inaction.  Energy and climate policy analysis, however, has mainly focused on the national-scale (Burke and Ferguson 2010).  The disconnect between research and practice leaves policymakers with few tools for evaluating policies.  For example, traditional General Computable Equilibrium models may provide aggregate effects of policy insertions, such as a cap-and-trade-regime; but sub-national actors may be more concerned about the distribution of these effects, either across locations or among sectors within their jurisdictions.  It is therefore necessary to develop a number of empirical tools that better inform policymaking at appropriate geographic scales.  
This research effort presents a new integrated assessment model, based on empirical energy-economy interactions, for the state of Indiana. This model allows researchers to trace the effects of an energy policy through the sub-national economy.  It does so first by modeling the effects of policies on energy prices, focusing specifically on natural gas, motor fuel, and electricity.  These variables are used as important explanations for macroeconomic forecasts at both the state and sub-state levels, relying on a set of econometric equations developed from historical data. The development and use of this set of equations represents a novel method for understanding the relationship between energy and sub-national economies.  The primary results are to show how energy policies, as mediated by changes in energy prices, affect sectoral employment and earnings, gross production, and migration, among other indicators.  With additional modules for geographic data and technological characterizations, this assessment can be extended to include secondary effects, such as land use changes and technological adoption as a result of a variety of exogenous changes that reflect future energy or climate policy efforts.  This integrated model will allow policymakers to forecast both the effects of various policies and the geographic and sectoral distribution of those effects, for a wide variety of possible research questions.

Methods
This model is driven by empirical relationships based on historical data for the state of Indiana.  A variety of sources provide data on energy prices and consumption (Energy Information Administration), economic indicators (Bureau of Economic Analysis), demographic information (Bureau of the Census), and climatological data (National Oceanic and Atmospheric Administration), among others. Data disaggregated at the county-level allowed for the construction of sub-state regions.
Results
Our integrated assessment can answer a number of important questions.  The parameter estimates from the empirical relationships are intrinsically interesting; for example, we can discern the connection between energy prices and Gross State Product.  The model can also be used to forecast the effects of a number of policy scenarios; for example, how would a national carbon pricing policy affect employment and output in the manufacturing sector?  Would some sub-state regions be more affected than others?

Conclusions

The forecasts from our integrated assessment will be immediately useful for policymakers in the state of Indiana, providing a level of detailed analysis previously unavailable.  More generally, our approach will illustrate the utility of integrated assessment for sub-national policymaking in the areas of energy and climate.  Our methodology is generalizable for a number of geographic scales for which appropriate data are available, including any American state.
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