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Overview

Electricity generation in the U.S. is increasingly integrating renewable resources for generation of electricity. This is partly a result of policies and regulations aimed at mitigating greenhouse gas emissions through programs like the Regional Greenhouse Gas Initiative, or at a state level through renewable portfolio standards (RPS). While the primary objective of an RPS is environmentally motivated, there can be potential impacts on jobs that are often considered at a statelevel, but the impacts may be at a more micro-level (i.e., county-level and plant-level). Yet limited research has considered the multi-level impacts. This research focuses on this gap. The paper constructs a roadmap that illuminates the impacts of RPS policies in shaping economic opportunities and environmental benefits at multiple levels.
Methods

To measure the change in economic activity, the Jobs and Economic Development Impact (JEDI) model is used to determine the impact of constructing and operating a renewable generator based on size of generation, renewable source (number of turbines or photovoltaic cells), location, and year of construction. From this, we determine the number of jobs created during construction and operations using IMPLAN. To assess the environmental impacts of switching to renewables, we employ the System Advisor Model (SAM) to estimate electricity production, which allows us to calculate emissions forgone and water saved relative to fossil fuel generation. We apply this methodological approach to our case study of New Mexico (NM). We develop a regional economic analysis for twelve renewable energy projects tied to NM’s RPS. The projects would provide about 1,200 MW (1,000 MW wind and 200 MW solar PV) of capacity, which, accounting for their capacity factors, equate to a coal-fired power plant with a nameplate capacity of around 470 MW.
Results

The regional impact depends upon location, type, and size of project. For example, in a prototype wind project, with a nameplate capacity of 180 MW, the impact on one rural county was 232 (for 2 years) and 24 (for the life of the facilty) construction and operating jobs, repectively. The county includes a workforce of almost 22,000 and has a 4.9% unemployment rate.  Hence the impact may be minimal.  Conversely, considering prototype solar facility with a nameplate capacity of 28 MW, we estimated 100 (for 1 year) and 10 (for the life of the facility) construction and operating jobs, respectively. While workforce is similar, the 12.4% unemployment rate in the second county, suggests a larger impact on the county for a solar project of comparable size to the wind project. These estimates demonstrate variability in regional impacts and siting of faciliites could be used as economic stimulus. On a statewide scale, we find the five wind and the seven solar projects support 814 (2015-2018) and 171 (2016-2019) jobs per year respectively during their construction phases. Wind and solar PV operating and maintenance will result in 120 and 50 jobs per annum respectively. The expected amount of electricity that could be generated from these 12 renewable energy plants and replacing equivalent amount of coal-fired electricity over the lifetime of the generation would result in saving 44 billion gallons of water (1.4 times the water used by the Albuquerque metro area, in 2013). Moreover, this would result in an estimated reduction of 81 million tons of greenhouse gases, which is equivalent to about 5% of New Mexico’s overall annual emissions. When comparing number of operating and maintenance jobs, after adjusting for different technologies with different capacity factors, we estimated that it would take roughly 4.2 times more people to run a solar plant and 1.2 times more people to operate a wind plant that would generate 1 gigawatt/hr in comparison to generate the same electricity from an existing NM coal-fired power. 
Conclusions

While we have demonstrated the positive economic yields of increasing renewable energy sources, there are other policy implications to be considered. For example, in the literature it has been demonstrated that localities with greater capacity to produce/provide major turbine components see a greater return on investment and number of jobs. Another potential policy implication lies in further evaluating transitions from fossil fuel oriented jobs to renewable energy jobs in terms of workforce readiness. Development of workforce readiness programs, and their associated costs, should be considered alongside the results we presented here within. While we were able to provide reliable estimates in terms of economic output versus economic impact, it is important to recognize the real-life consequences of these models. For example, while renewable energy sources can produce lots of new jobs this also requires a retraining of the workforce. Not highlighted within our study is how the state could grapple with considering tradeoffs in supporting local communities who might be adversely impacted by the development of renewable energy sources. Local communities who might not have capacity for taking advantage of new economies centered around renewable energy sources (e.g., skilled workforce and ability to easily obtain necessary training) might be deleteriously affected. Therefore, it is important that stakeholders consider the viability of renewable energy sources in terms of ability to provide adequate labor workforce (whether immediately or after a period of integration using remote sensing technologies to operate and manage new facilities). Further, our case study, NM, might encounter challenges, regardless of future economic impacts, as a result of the concentration and penetration of unskilled labor workforce in the state. Lastly, given the rural nature of NM and the highly variable economic outlook across its counties, siting may become an economic tool to stimulate growth in economically depressed areas.
