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Overview


In this paper, we examine the economic impact of Missouri’s Renewable Portfolio Standard (RPS), as approved in 2008 and effective in 2011. The RPS seeks to encourage the state’s investor-owned utilities (IOUs) to adopt more environmentally friendly and domestic-oriented electricity generation profiles by lowering dependency on coal and other fossil fuels. The RPS provides specific percentages of electricity generation, by source, over four phases from 2011 to 2021 and beyond. The first phase, from 2011 to 2014, requires that 1.96% of state energy production must come from renewable sources, with 0.04% of the overall total coming from solar resources. By 2021, these requirements ratchet up to 14.7% for renewable sources other than solar and 0.3% for solar. These standards continue to the end of the analysis period in 2035.

This study compares the impacts of Missouri’s RPS on the state itself, the rest of the United States, and the net for the nation. Three scenarios are examined: (1) an electricity price ceiling is set in the RPS of 1% over the baseline, and its impacts are analyzed in terms of gross regional production (GRP), employment, personal income, local price conditions, migration patterns, and the utilities sector. Scenarios (2) and (3) work “backwards” by starting with the necessary cost, based on industry research, for full compliance with the RPS before the estimation in the change of electricity prices. Scenario (2) assumes a best-case scenario of low-end costs, while the other scenario (3) assumes a worst-case scenario of higher-end costs. These latter two situations examine the same economic and demographic forecasts and impacts provided by the PI+ model.
Methods


Regional Economic Models, Inc. (REMI) and its standard model, PI+, use a structural approach to economic forecasting and policy analysis. PI+ integrates several modeling methodologies, which allow for the strengths of each to show while compensating for their weaknesses. These include input-output tables (I-O models), computable general equilibrium theory (CGE), econometric estimates, and New Economic Geography (NEG) on the spatial relationships of an economy. The REMI model creates a “baseline” forecast of normal events and situations (the “business-as-usual,” or BAU), and then it compares it with an alternative of policy changes. The model uses the same methodology for both forecasts, which engenders an “apples-to-apples” comparison amid the two. For this study, we use a customized 2-region (Missouri and the rest of the United States), 169-sector (roughly corresponding to four-digit NAICS) model. We compare the impacts of the RPS on the state itself, the rest of the nation, and the United States’ total, including impacts on energy prices, households and consumption spending, the utilities industry, employment, prices, migration, and GDP.

The study analyzes economic impacts of Missouri RPS from two methodologies: an electricity price adjustment or a change in the exogenous demand for a custom industry for alternative energy production (based on the cost of its intermediate inputs from sources). In the former, we assume that utilities raise electricity prices by 1% over the baseline in order to pay higher production and infrastructure costs to develop alternative energy sources. We then look at the jobs, migration, prices indices, and real disposable income in response, from 2011 to 2035. Alternatively, we assume a “full compliance” with the production targets of the RPS, and we evaluate how they would influence energy prices over the baseline, real disposable income, employment, migration, and other economic metrics. Each scenario looks at two regions—Missouri versus the other forty-nine states—and the nation overall.

The study assumes that IOUs would switch electricity creation from coal to wind farms—by far the most dominant alternative energy resource in Missouri and the rest of the central United States and Great Plains. In scenario (1), electricity prices are increased over the baseline by 1% and “redirect” all additional revenue into demand for wind power generation. For (2) and (3), industry data is used to calculate the price of the necessary kW/hr capacity (based on REMI projections in the control forecast with a feedback loop to capture price elasticity). This portion of electricity is based on demand projections, RPS percentage requirements, average capacity of power sources, government rebate to help households construct solar infrastructure, and a “smoothing” of the annual effects of the ratcheting effects of the implementation of the program from 2011 to 2021.

The data comes from multiple sources. The data on energy consumption projections comes from the Energy Information Administration (EIA). The specifics of the RPS and its requirements come from the United States Department of Energy (DOE) and the online database of the University of Missouri’s Economic Policy Analysis Research Center. REMI data in general for the PI+ model comes from the Bureau of Economic Analysis (BEA), Bureau of Labor Statistics (BLS), U.S. Census Bureau, and a host of other sources.
Results


The results of simulations depend on the timeframe and the regions. For instance, employment in Missouri suffers in the short-term; however, in the long-run out to 2035, the state receives more jobs than in the baseline scenario. Price levels increase for Missouri, the rest of the nation, and the whole country. Real disposable income per capita level decreases for all three regions (due, mostly, to higher prices); yet, in all scenarios, Missouri is slightly better off than in the baseline, while the rest of the country is slightly worse off in the long-run. The rest of the country captures more of the national GDP over Missouri, which loses some jobs and economic activity to migrants leaving the state in response to higher electricity prices. Net migration out of Missouri increases during the implementation of the RPS to 2021, though the migration pattern begins to reverse itself back towards the baseline towards 2035. The utilities industry reaps benefits in the form of more jobs, higher demand for construction, and higher prices, and some of these benefits last until after the completion of the RPS and its necessary investment. Some of these effects change in their relative scale and size in the differing scenarios, though the overall results between the different methods are similar.

 Conclusion


The Missouri RPS will have mixed effects on the state’s economy. This depends on the precise timeframe, the level of implementation, the costs of infrastructure, and the enforcement of the statutory 1% cap in electricity price increases over the baseline. When the state enforces the RPS beyond the 1% cap, Missouri is likely to suffer short-term job losses, and people will tend to move away from the state to take advantage of higher job opportunities and lower living expenses. The RPS tends to generate jobs for the rest of the nation with a slightly positive net benefit overall. However, prices increase in the simulations for all regions, which reduces real disposable personal income as higher energy prices erode some of household’s ability to consume. National GDP increases due to the RPS under the various scenarios and assumptions but at the expense of Missouri. The model confirms this by moving labor, capital, and the population to different regions in response to the employment and costs of living. In the end, though, once the high cost of implementing the RPS and the renewable energy infrastructure is paid, the migration patterns reverse themselves and the state becomes a more attractive place for individuals and businesses to locate themselves. For instance, real disposable personal income increases in Missouri after 2021, and the state’s economic prosperity starts to increase over the baseline simulation from there forward.
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