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ABSTRACT 
 
This thesis aimed to answer the following question – what effect does membership in the 

Regional Greenhouse Gas Initiative, the first region-wide carbon pricing scheme in the United 

States, have on member states’ energy job markets? My hypothesis, based on my literature 

review and knowledge on the topic, was that RGGI membership would either be correlated with 

energy job gains, or would have an insignificant effect on the number of energy jobs in a state. 

To test this hypothesis, I constructed a simple OLS regression, using the Bureau of Labor 

Statistics’ Occupational Employment (OES) Statistics, to judge whether the change in the 

number of energy jobs in a state from 2012 to 2019 correlated with RGGI membership. To that 

end, I included a number of control variables, including the trend in state unemployment over 

that time period and a measure of a state’s political leanings. I also conducted a second 

regression, which considered the RGGI states alongside an equal number of representative non-

RGGI states. Ultimately, I found that RGGI membership was statistically insignificant in its 

correlation with the OES estimates. While this result was in line with my hypothesis, it does not 

allow for any detailed discussion of the coefficients at play. However, I did find one significant 

result in my first regression- for every one-point increase in a state’s lean toward Republicans, 

we would expect a state to lose 1.1 percentage points in energy jobs. This partisan gap in energy 

job trends is worthy of further study, especially given the partisan gap in appetite for climate 

action.  
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INTRODUCTION 
 
Every two years, at the local, state, and federal levels, we hear the same arguments on climate 

change. Generally, the left argues that we need to take bold action to combat the existential threat 

to our planet and civilization. And, generally, the right counters that any action that causes job 

loss is unacceptable. It is of course more complicated than that, but these are the widest 

parameters of the electoral debate on climate change in the United States. However, as many 

have argued, the choice between jobs and climate action is most often a false one. Luckily, we 

have a robust emissions mitigation pact in the United States that is ripe for study on this issue. 

 

The Regional Greenhouse Gas Initiative [RGGI], which began its first compliance period in 

2009, is the first region-wide carbon pricing scheme in the United States. Per RGGI’s website, 

“[it] is a cooperative effort among the states of Connecticut, Delaware, Maine, Maryland, 

Massachusetts, New Hampshire, New Jersey, New York, Rhode Island, and Vermont to cap and 

reduce CO2 emissions from the power sector.”1 The states of Pennsylvania and Virginia will 

soon join, and all of the aforementioned current states have been continuous members since 

2009, save New Jersey. This robust and lengthy partnership, now entering its third different 

decade of operation, provides researchers with a unique opportunity to study the mid-term effects 

of an emissions cap system in the United States. 

 

Within existing literature on RGGI, the focus has quite rightly been on the body’s effectiveness 

at reducing carbon emissions. The first priority should indeed be the planet. However, it is 

absolutely essential to study the labor market effects of climate action; efforts to save the planet 

 
1 “RGGI.” Welcome | RGGI, Inc. Accessed December 15, 2020. https://www.rggi.org/. 
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will ultimately be unpopular, and may fall by the wayside, if they have demonstrably negative 

effects on people’s livelihoods. Any policy action on the climate is inevitably met with a chorus 

of “whataboutism” on the economy, but my perspective and prior is that climate action can, if 

anything, add jobs to the economy through government spending and green energy innovation.  

 

This leads to my central research question: what are the effects of membership in the Regional 

Greenhouse Gas Initiative (RGGI) on labor in the energy industry at the state level?  
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LITERATURE REVIEW 
 
Introductory statement 
 
I will seek to analyze my research question through a comprehensive review of the literature. I 

will review ways that the Regional Greenhouse Gas Initiative (RGGI) has affected the makeup of 

labor markets, not just the number of jobs available. There is not an abundance of available 

literature on this specific topic as it relates to RGGI, so I have attempted to broadly sketch out 

the topic of emissions caps as well. 

 
What is the relationship between labor markets and regulation? 
 
There are several overarching goals of government regulation, but the one that best applies in 

greenhouse gas emissions is thus- governments wish to ameliorate the (negative) externality in 

fossil fuel usage that exists due to climate change. Due to short-run gains, fossil fuel companies 

produce far more output than is socially optimal in the long-run, so governments have stepped in 

to curb output.  

 

Unemployment caused by regulation, at least as it pertains to climate change mitigation, would 

be best defined as structural unemployment. This type of unemployment is caused by a skills gap 

wherein workers do not have the skills to fit the needs of the current economy, or have skills that 

are no longer needed to the same degree.2 Regulations that restrain or limit fossil fuel production 

while doing nothing to help workers to transition to other fields would, in theory, create 

structural, rather than frictional, unemployment. 

 
2 “What Causes Changes in Unemployment over the Long Run.” What Causes Changes in 
Unemployment over the Long Run | OpenStax Macroeconomics 2e. LumenLearning. Accessed October 
20, 2020. https://courses.lumenlearning.com/suny-fmcc-macroeconomics/chapter/what-causes-changes-
in-unemployment-over-the-long-run/. 
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In addition, it is clear that new greenhouse gas regulations have the potential to harm entrenched 

interests in the labor market, beyond a simple one job = one job calculation. For instance, while 

unions generally support Democratic priorities on climate, trade unions in particular have proved 

very willing to block new climate regulation if it might hurt their members. For instance, and of 

particular relevance to this paper, the AFL-CIO’s Building Trades union in Pennsylvania 

supported a bill to block the state’s entrance into RGGI.3 However, union opinion is largely a 

mixed bag- the AFL-CIO supports the Paris Climate Accords, for instance.4 The hesitancy to go 

all in does make sense, as about 3 million union members work in electric power generation, fuel 

technologies, or traditional oil, coal, and gas.5 The source cited for that figure, a chapter in the 

book Labor in the Time of Trump, found that many of the new ‘green’ jobs created in the past ten 

years are not well-paying or unionized. For instance, it reports the results of a study that found 

that jobs in residential solar installation in California paid under $15 an hour and were generally 

not unionized.6 I will be curious if we see similar wage stagnation or losses in the energy sector 

in RGGI states.  

 

Even if the conservative proposition that most regulation simply kills jobs was granted, it is not 

clear that this would still forebode job losses in the labor market. The Office of Management and 

Budget reviewed 106 major regulations from the first decade of the 21st Century for which cost 

 
3 Samantha Maldanado, Catherine Boudreau, and Debra Kahn, “Unions Fracture over Climate,” Politico, 
September 1, 2020, https://www.politico.com/newsletters/the-long-game/2020/09/01/unions-fracture-over-
climate-490237. 
4 “Resolution 55: Climate Change, Energy and Union Jobs: AFL-CIO,” AFL-CIO, October 24, 2017, 
https://aflcio.org/resolutions/resolution-55-climate-change-energy-and-union-jobs. 
5 Skinner, Lara. "BUILDING A PRO-WORKER, PRO-UNION CLIMATE MOVEMENT." In Labor in the 
Time of Trump, edited by Kerrissey Jasmine, Weinbaum Eve, Hammonds Clare, Juravich Tom, and 
Clawson Dan, 131-48. ITHACA; LONDON: Cornell University Press, 2019. Accessed October 30, 2020. 
doi:10.7591/j.ctvq2w329.10. P. 134-135. 
6 Ibid. 
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and benefit data were available. The OMB study found that the economic benefits far exceeded 

losses: anywhere from $136 Billion to $651 Billion in annual benefits versus $44 Billion to $62 

Billion in annual costs, in 2001 dollars.7 Most of those benefits were derived from environmental 

regulation.8 Thus, even if job losses or other undesirable outcomes result from regulation- the 

benefits and saved future costs from environmental regulation could be used by the government 

to subsidize other green industries. For instance, Ramseur, writing for the Congressional 

Research Service, estimated auction proceeds in RGGI at $3.2 billion, the vast majority of which 

has been redirected to support climate-related efforts such as green energy and energy 

efficiency.9 So, based on this information, we would not expect to see job losses in RGGI states 

coming as a result of their membership in the pact- a hypothesis that I will test in my regression 

analysis. 

 

What are the effects of a cap-and-trade system on labor? 
 
One study, published by the National Bureau of Economic Research, found that the NOx Budget 

Trading Program, a since lapsed EPA cap and trade program for power plants in the Eastern 

U.S., increased unemployment in the manufacturing sector by 1.3 percent.10 The study further 

found that young workers experienced the largest employment declines, and that the earnings of 

newly hired workers fell.11 New hires’ earnings in the manufacturing industry also declined 4.2 

 
7 John Irons and Issac Shapiro, “Regulation, Employment, and the Economy: Fears of Job Loss Are 
Overblown,” Economic Policy Institute, April 12, 2011, 
https://www.epi.org/publication/regulation_employment_and_the_economy_fears_of_job_loss_are_overbl
own/. 
8 Ibid. 
9 Jonathan L Ramseur, “The Regional Greenhouse Gas Initiative: Background, Impacts, and Selected 
Issues,” Congressional Research Service, July 16, 2019, https://fas.org/sgp/crs/misc/R41836.pdf. 
10 Curtis, E. Mark. “Who Loses Under Power Plant Cap-and-Trade Programs?” NBER. National Bureau of 
Economic Research, 2014. https://www.nber.org/papers/w20808.pdf, 1. 
11 Ibid. 
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percent for companies in the top quartile of the energy intensity index compared with those in the 

bottom quartile,12 meaning that the regulation likely had its intended effect but hurt workers in 

high-carbon workplaces. Further, a 2010 Congressional Budget Office report relayed several 

studies that showed a worst case scenario of over 1.4 million jobs lost due to the cap and trade 

system proposed under Waxman-Markey, though some other estimates were more bullish.13  

It is important to note that under Waxman-Markey, 85 percent of the permits over the first 

twenty years would have been given away to firms.14 Thus, all of the benefits of RGGI that come 

primarily from the usage of its auction money would have been forfeited. Thus, just because cap 

and trade systems in the past have led to job losses in targeted sectors, we should not 

automatically expect that to be the case for RGGI.15 

 

Has any previous research been done on the relationship between RGGI and labor 
markets? 
 
I was unable to locate any research targeted at finding the connection between RGGI and labor 

markets. As Ramseur observed, “Relatively few authoritative studies have examined the overall 

economic effects in the region resulting from the RGGI program.”16 However, the Analysis 

Group, a consulting firm,17 did produce a 2018 peer-reviewed article in the Electricity Journal 

that argued that RGGI had vastly improved the states’ labor markets. All told, the authors argue 

 
12 Ibid, p. 24. 
13 “How Policies to Reduce Greenhouse Gas Emissions Could Affect Employment.” Congressional 
Budget Office, May 5, 2010. http://www.cbo.gov/sites/default/files/111th-congress-2009-2010/reports/05-
05-capandtrade_brief.pdf, p. 9. 
14 Americas Quarterly. “Cap-and-Trade Fails to Defray the Costs of Carbon Reduction Policies.” Americas 
Quarterly, Summer 2009. https://www.americasquarterly.org/cap-and-trade-carbon-emissions. 
15 Much of the research in this general cap and trade section was completed for a previous research 
paper of mine that was submitted for a course in April 2020. 
16 Ibid. 
17 See website: https://www.analysisgroup.com/Insights/publishing/an-expanding-carbon-cap-and-trade-
regime--a-decade-of-experience-with-rggi-charts-a-path-forward/ 
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that, over the first three compliance periods, from 2009 to 2017, membership in the pact had led 

to a net benefit of 40,000 job years. These numbers are based on the combined impacts of more 

efficient energy production and on the usage of the billions in auction proceeds to subsidize the 

green energy sector.18 See the figure below for their breakdown of which job-years came from 

the direct and indirect sources; more than half of the gains are estimated to have come from the 

subsidies derived from auctions. The figure is also broken down by region- New York, New 

England, and PJM, an energy grouping that includes the remaining RGGI states. 

 

Figure 1: Added Unemployment 

[Source: Hibbard, et al] 

These results came from an interesting study method. The authors at the Analysis Group used 

data to analyze RGGI’s impact on the electric system, while comparing it against a 

 
18 Paul J. Hibbard et al., “An Expanding Carbon Cap-and-Trade Regime? A Decade of Experience with 
RGGI Charts a Path Forward,” The Electricity Journal 31, no. 5 (2018): pp. 1-8, 
https://doi.org/10.1016/j.tej.2018.05.015. 
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counterfactual model in a world in which RGGI does not exist. They also modeled the flow of 

RGGI auction funds through state economies. The latter process seems simple enough, but the 

prior one- creating a counterfactual model – seems like it would be heavy on assumptions. In 

explaining their results, the authors mention several effects that RGGI has on the broader 

economy that might explain their job-years estimate, though they are not exactly crystal clear. 

First, they argue that RGGI decreases the cost to consumers, which is the net effect of price 

increases from CO2 caps, price decreases from energy efficiency investments, and adjustments 

in consumer behavior.19 Secondly, as I speculated on above, they also argue that the 

macroeconomic effects of spending the auction money, both because it is spent on energy 

efficiency and because of the multiplier effect on government spending, helps to stimulate the 

economy. 

 

Has RGGI had an effect writ large? 
 
In order to ascribe any employment effects to RGGI, we first need to establish whether or not 

RGGI has been effective at all. A 2015 article by Brian C. Murray and Peter T. Maniloff in the 

Energy Economics Journal principally dealt with whether or not RGGI has been effective at 

reducing greenhouse gas emissions. The authors found that emissions in the region would have 

been 24 percent higher without the program, which accounted for a full half of emissions 

 
19 Paul J. Hibbard et al., “An Expanding Carbon Cap-and-Trade Regime? A Decade of Experience with 
RGGI Charts a Path Forward,” The Electricity Journal 31, no. 5 (2018): pp. 1-8, 
https://doi.org/10.1016/j.tej.2018.05.015. 
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reductions over the studied time period – 2009 to 2012.20 Ramseur also listed a number of other 

studies that found that RGGI was a factor in reducing carbon emissions.21  

 

However, the more interesting findings, for the topic of this paper, are what the articles have to 

say about the program’s effects on jobs. For one, Murray and Manilhoff include the below graph, 

which compares emissions to unemployment. The figure outlines the percentage change of the 

four variables, indexed to their values in 1990. The Great Recession makes reading this graph 

more difficult, but if we focus on the time period before the recession, from 2005 to 2008, we 

might glean some insights. RGGI’s memorandum of understanding was signed in 2005, with a 

planned implementation date of 2009. Thus, if there were some sort of major shock to the labor 

market, we might expect to see it during this time period, as companies prepared for the new 

caps. We do not see such a spike here upon the signing of the agreement. However, it is hard to 

take too much away from this raw data.  

 
20 Brian Murray and Peter Maniloff, “Why Have Greenhouse Emissions in RGGI States Declined? An 
Econometric Attribution to Economic, Energy Market, and Policy Factors,” Energy Economics 51 
(September 2015): pp. 581-589. 
21 Jonathan L Ramseur, “The Regional Greenhouse Gas Initiative: Background, Impacts, and Selected 
Issues,” Congressional Research Service, July 16, 2019, https://fas.org/sgp/crs/misc/R41836.pdf. 
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Figure 2: National Percentage Change in Emissions 

[Source: Brian Murray and Peter Maniloff] 
 
Ramseur, meanwhile, discussed the Analysis Group’s study, which is referenced above. The 

literature, however, is fairly clear on the fact that RGGI is substantial and relevant enough that 

we would expect to see effects on the region’s labor markets as a result. 
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CONCEPTUAL FRAMEWORK AND HYPOTHESIS 
 
Through regression analysis, I will seek to answer the following question: what are the effects of 

membership in the Regional Greenhouse Gas Initiative (RGGI) on labor in the energy industry, 

both local and state-wide? My hypothesis is that RGGI membership will either 1) be positively 

correlated with an increase in energy jobs in a given state or 2) will be statistically insignificant 

with regards to trends in states’ energy job markets. 

 

DATA AND METHODS 
Data 
 
For my main regression, I will use the Bureau of Labor Statistics Occupational Earnings 

Research Estimates by State and Industry, which has only been reported since 2012. Data at the 

state level proved too inconsistent to coherently piece together one dataset without potentially 

biasing results. The use of the BLS data is not a perfect solution, since we are thus not able 

identify any changes that might have occurred in RGGI states in the immediate aftermath of 

implementation, but eight years of data (through 2019) for RGGI states (and non-RGGI) states 

should be enough to explore any correlation between membership in RGGI and employment in 

the energy industry. 

 

I have defined the energy industry for these purposes quite broadly; my dataset included statistics 

including BLS Sector 21, which includes mining, quarrying, and oil & gas extraction, as well as 

the energy jobs contained in BLS Sector 22 (Utilities). I did not include the employment data of 

the entire utilities sector in each state, because that includes the water treatment and sewage 

industry. I will use this data to determine a percentage change from 2012 to 2019 in energy 

sector employment by state. 
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I also used data from the Energy Information Administration to control for fossil fuel output in 

both RGGI states and non-RGGI states from 1990 to present, and data from 2010 Census to 

index these output numbers for population. In addition, I utilized data from the BLS to establish 

the trends in each state’s overall unemployment from 2012 through 2019; finally, I used the 

Cook Political Report to establish a variable measuring each state’s partisan baseline.  

 

Using these datasets and incorporating them into mine allows me to create controlling variables 

to adequately account for national trends in the fossil fuel industry, for pre-existing differences in 

fossil fuel usage between states over time, and for demographic differences between states that 

can help explain differences in their labor markets.  

 

Variables 
 
The main outcome variable I will be studying is employment in the energy industry/sector. To be 

clear, my definition of the energy industry includes green energy, as my goal is to ascertain 

whether or not the industry as a whole suffered; saying that RGGI has hurt fossil fuels seems 

obvious and without need of research. 

 

This outcome variable will be measured using the total occupational estimate by year and state 

from BLS that I discussed earlier. The primary goal of course is not to construct a model that 

aims to predict occupational employment, though that is what I have indirectly done. The goal of 

using energy industry employment as the dependent variable is ultimately so that I can see if 



 

 

 

13 

RGGI membership, when controlling for other factors, is a statistically significant indicator of 

industry employment.  

 

I will use a number of independent variables in an attempt to control for other factors that may 

affect employment in a state’s energy industry. First and foremost, my main focus will be on 

RGGI membership, which is included as a dummy variable. This variable will only indicate 

“yes” for states that have been members of RGGI since its inception. I will also include the 

following variables: SUT, a variable of percentage change in a state’s unemployment from 2012 

to 2019, PVI, a measurement based on the Cook Political Report’s Partisan Voter Index, and a 

categorical variable based on census region. 

 

In addition, I will use the fossil fuel state-level statistics from EIA to create an average of fossil 

fuel usage, from 2000-2008. I believe this may be an endogenous variable, since states with 

lower usage may be more prone to join RGGI, and because it likely has an effect on employment 

in the industry. Finally, I will create an average of megawatt hours of electricity created by fossil 

fuels for each state from 2000 to 2008; this variable will also be used as a control. 

 

Methods 
 
I will use a simple ordinary least-squares (OLS) methodology to analyze my research question, 

using the variables mentioned above. The algebraic formula I will use looks like this: 

OES = I.RGGI + SUT + RNW + PVI + I.CNS + (Error)  
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On the next page, I have included a table outlining the variables I will use in my model. I have 

not included suggested relationships, so as to emphasize that the only relationship I am interested 

in is the RGGI correlation with OES. 

Table 1: Variable Description 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Variable 

Definition 

Name Type Description 

Energy 
Occupational 
Employment 

OES Dependent Percentage change over time 
in energy sector 

employment from 2012 to 
2019, measured in jobs 

    
RGGI RGGI Independent A dummy variable with “0” 

for no or “1” for yes entered 
that indicates whether the 
state was in RGGI from 

2012-2019 
Census Region CNS Independent Census region category 

variable 
Northeast = 1 

South = 2 
Midwest = 3 

West = 4 
State 

Unemployment 
Trend 

SUT Independent Percentage change of a 
state’s  unemployment rate 

from 2012 to 2019 
Fossil Fuel 

Usage 
FF90 Independent An average of a state’s 

electricity consumption for 
the years 2000-2008 from 
fossil fuels, measured in 

megawatt hours 
Cook Partisan 
Voter Index 

PVI Independent Cook Partisan Voter Index, 
converted to 0-100 scale 
(+3R = 53; +3D = 47) 
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EMPIRICAL RESULTS 
 
Introduction 
 
Through regression analysis, I will seek to answer the following question: what are the effects of 

membership in the Regional Greenhouse Gas Initiative (RGGI) on labor in the energy industry at 

the state level?  

 

My hypothesis is that RGGI will be shown to either be statistically insignificant in causing 

energy job loss or will be a net positive. This hypothesis is based predominantly on a review of 

the relevant literature. However, central to my hypothesis is also the fact that RGGI is a regional 

program by nature. States need similar levels of energy from year to year, and, in many cases, 

energy jobs cannot retreat to nearby non-RGGI states because there are none. In fact, the money 

generated by RGGI auctions, which must go toward energy efficiency efforts or renewables, may 

increase energy jobs in RGGI states.  

 

For my main regression, I will use the Bureau of Labor Statistics Occupational Earnings 

Research Estimates by State and Industry, which has only been reported since 2012. Hard data at 

the state level proved too inconsistent to coherently piece together one dataset without 

potentially biasing results. The use of the BLS data is not a perfect solution, since we are thus not 

able to identify any changes that might have occurred in RGGI states in the immediate aftermath 

of implementation, but eight years of data for RGGI states (and non-RGGI) states should be 

enough to explore any correlation between membership in RGGI and employment in the energy 

industry. I have defined the energy industry for these purposes quite broadly, my dataset 

contained statistics including BLS Sector 21, which includes mining, quarrying, and oil & gas 
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extraction, as well as the energy jobs contained in BLS Sector 22 (Utilities). I will use this data 

to determine a percentage change from 2012 to 2019 in energy sector employment by state. 

I used data from the Cook Political Report to estimate states’ partisan leaning, data from the 

Energy Information Administration to control for fossil fuel usage in both RGGI states and non-

RGGI states from 2000 to 2008, and the 2010 Census to allow me to create per capita estimates 

of this usage. 

 

Using these datasets and incorporating them into mine allows me to create control variables to 

adequately account for national trends in the fossil fuel industry, for pre-existing differences in 

fossil fuel usage between states over time, and for demographic differences between states that 

can help explain differences in their labor markets. I will be using a 90% confidence interval to 

estimate RGGI’s significance and my model is as follows:  

OES = I.RGGI + SUT + RNW + PVI + I.CNS + (Error) 
 
Univariate results 
 

Table 2: Univariate Results 
 

Variable 
Definition 

Name Type Description Frequency Mean Standard 
Error 

Minimum 
& 

Maximum 
Energy 

Occupational 
Employment 

OES Dependent Percentage 
change over 
time in energy 
sector jobs 
from 2012 to 
2019 

 .0261171 .0327251 (-
.3621991,   
.7888199) 
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RGGI RGGI Independent A dummy 
variable with 
“0” for no or 
“1” for yes 
entered that 
indicates 
whether the 
state was in 
RGGI from 
2012-2019 

9    

State 
Unemployment 

Trend 

SUT Independent Percentage 
Change in a 
state’s overall 
unemployment 
rate, 2012-
2019 

 -
.5124796 

.0187712 (-
.7007874, 

-
.1527778) 

Renewable 
Usage 

RNW Independent An average of 
a state’s per 
capita 
electricity 
consumption 
for the years 
2000-2008 
from 
renewables, 
measured in 
megawatt 
hours. 

 .047308 .013811 (.0009624,    
.5758614) 

Cook PVI PVI Independent Cook Partisan 
Voter Index, 
converted to 
0-100 scale 
(+3R = 53; +3D 
= 47) 

 53.28 1.466369 (32, 75) 

Census Region CNS Independent Census Region, 
1 through 4 

1: 10 
2: 12 
3: 16 
4: 12 

   

State State Independent State ID 50 
Observations 
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The variables described above have been described at length in the previous section, but I will 

reiterate that the two variables that I truly care about for the purposes of this thesis are OES and 

RGGI, so I will focus my attention there. And again, this sample covers the years 2012 to 2019. 

Right off the bat, I noticed that the range on percentage change in OES’ estimates at the state 

level from 2012 to 2019 varies greatly. This is the first data point that tipped me off to the fact 

that RGGI may not be significant in my regression, because it would seem that changes in the 

number of energy jobs over the years is extremely state-specific. Of interest as well is that the 

states have had a mean result of a 2.6 percent increase in the number of energy jobs from 2012 to 

2019, despite the doom and gloom about these jobs disappearing. There has been displacement, 

surely, but not a vanishing act.  

 

Figure 3: Correlation Matrix, Regression 1 

I’ve included above a correlation matrix, on which I have a few notes. One, you’ll see that RGGI 

is just about not correlated with OES, with a miniscule .068 value. The only two variables with 

which RGGI shares a significant correlation are PVI and CNS. This makes sense; RGGI states 

are all Democratic and are, for the most part, located in the Northeast. So this does not tell us 

much. Notably, though, PVI and SUT are both negatively correlated with OES, with respective 

values of -.3388 and -.4882. State unemployment falling as energy jobs rise makes intuitive 
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sense, but the PVI correlation, because of the way I structured that variable, suggests that blue 

states have done better than red ones at growing energy jobs. Stepping away from hard data 

analysis for a moment, I believe that this is due to the fact that the fastest growing energy sector 

is renewables, and blue states have focused their attention there while Republican states have 

tended to favor fossil fuels.  

 

Multivariate analysis 
 

Table 3: Regression Model 1 Results 
 

Variable 
Definition 

Name Type Estimated 
Coefficient 

Standard Error Significance 
Level 

Energy 
Occupational 
Employment 

OES Dependent 
 

 . 

RGGI RGGI Independent -0.0564098 0.1187 0.637 

State 
Unemployment 

Trend 

SUT Independent -0.4792592 0.2894755 0.105 

Renewable 
Usage 

RNW Independent 0.2281227 0. 3499566 0.518 

Cook PVI PVI Independent -.0126163 0.0038327 0.002 

Census Region CNS Independent 1: (All 
estimates are 

relative to 
Region 1) 

2: 0.2118267 
3: 0.1065099 
4: 0.0945517 

2: 0.1279843 
3: 0.116879 

4: 0.1237383 

2: 0.105 
3: 0.367 
4: 0.449 

Constant 
  

0.3565199 0.3347452 0.293 

 
Observations: 50 R-Squared: 0.3616; Prob > F: 0.0058 
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I’ll start by analyzing the topline numbers. I’m satisfied with my R-Squared and F-test values; 

they show that my regression model is a far better predictor of the change in BLS state-level 

energy jobs estimates than a simple average. I may have expected a higher r-squared value 

initially, but jobs numbers obviously have a wide range of inputs and causes that I could never 

control for all of them. For the relative simplicity of my model, this is a good result. 

 

Now, to address my hypothesis: it is clear that, in my data sample, RGGI membership is not 

correlated or a causal factor in states’ energy jobs numbers at any reasonable level of 

significance. In fact, it seems more likely that it is not at all correlated than the alternative. This 

supports one prong of my hypothesis that RGGI is not a significant cause of job loss, but it does 

not support my thought that RGGI might, alone, be a significant job creator. Because RGGI is so 

insignificant, we cannot discuss the resulting coefficient in any meaningful way. 

 

SUT is very nearly significant at this level, so it is worth analyzing its coefficient. For state 

unemployment trends, the negative coefficient seems obvious. As the rate of change in 

unemployment becomes more negative (thus being a positive for jobs) in a state, energy jobs 

would duly increase. The coefficient is quite high as well, meaning that for every one percentage 

point increase in unemployment, we would expect a .47 percentage point decline in the OES 

variable. Alternatively, and more relevant as the country came out of the Great Recession, a one 

point decrease would lead to a 0.47 percentage point increase in the OES variable, all other 

things being equal. 
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Meanwhile, PVI is significant at a .1 and .05 level, ceteris paribus. Its coefficient can be 

interpreted as saying as follows: for every one-point increase in a state’s lean toward 

Republicans, we would expect a state to lose 1.1 percentage points in energy jobs. The reverse 

holds for a one point move toward Democrats.  

 

Now, to show my results, I’ve included a few scatter plots with fitted lines to show some of the 

relationships between the independent variables and OES. The first shows the clear, significant, 

downward tilt of the trend line, which represents the change in energy jobs over time, as the 

states become more Republican-leaning. The second shows that, as unemployment decreases in a 

state, its energy jobs become more plentiful. Finally, the last graph shows an ever so slight 

increase in the likelihood that a state is a member of RGGI as its OES percentage change 

improves. However, again, this relationship is not significant.   
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Figure 4: OES Percentage Change vs. a State’s PVI, Regression 1 
 

 

 
 

Figure 5: OES Percentage Change vs. a State’s Unemployment Trend, Regression 1 
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Figure 6: OES Percentage Change vs. Membership in RGGI, Regression 1 
 
A second approach 
 
Given that RGGI states make up only nine of the 50 states, I wanted to be sure that my 

insignificant results on the variable were not simply due to the grand majority of non-RGGI 

states in my sample. Thus, I selected nine non-RGGI states, mostly choosing based upon similar 

population sizes, and re-ran the regression. For clarity’s sake, the nine non-RGGI states were 

Iowa, Hawaii, New Mexico, Wisconsin, Washington, Colorado, Florida, Montana, and Nevada. 

Their average PVI is 48.44, while the average PVI of the RGGI states is 41.56, meaning that the 

non-RGGI states, predictably, are less Democratic. The results of the same regression as before 

with this sample are outlined below.  
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Table 4: Regression Model 2 Multivariate Results 
 

Variable 
Definition 

Name Type Estimated 
Coefficient 

Standard Error Significance 
Level 

Energy 
Occupational 
Employment 

OES Dependent 
 

 . 

    
  

RGGI RGGI Independent -0.0250162 0.1242985 0.45  

State 
Unemployment 

Trend 

SUT Independent -0.5123344 0.2827588 0.726 

Renewable 
Usage 

RNW Independent 0.2324527 .3506176 0.195 

Cook PVI PVI Independent -0.0119923 0.0035799 0.015 

Census Region CNS Independent 1: (All 
estimates are 

relative to 
Region 1, 

where most 
RGGI states 

are) 
2: 0.2118267 
3: 0.1065099 
4: 0.0945517 

2: 0.1279843 
3: 0.116879 

4: 0.1237383 

2: 0.597 
3: 0.831 
4: 0.015 

Constant 
  

0.2878951 0.3113487 1.103 

 
Observations: 18; R-Squared: 0.5929; Prob > F: 0.142 
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Unfortunately, the RGGI result, while the p-value is lowered, is still insignificant in this 

regression. Notably, however, the only variable that was significant in both regressions is PVI. I 

will have more to say about this in my conclusion, but this is an important finding. Because of 

the way that I structured the PVI variable, the negative sign on the coefficient means that we can 

say that being a more Democratic state has been a positive for that state’s energy job growth.  
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CONCLUSION 
 
I came into this study with the broad goal of finding the impact of climate change mitigation 

efforts on energy jobs. In the political sphere, the notion that green measures kill jobs is a 

popular talking point; RGGI, as the largest regional cooperative on this issue, seemed like a great 

way to access and perhaps disprove this assertion. My hypothesis was that RGGI would either 

have an insignificant or positive effect on energy jobs- it proved to be insignificant in both of my 

regressions. For some studies, an insignificant result could be seen as a failure, but that is not the 

case here. The simple fact that membership in RGGI, a robust carbon emissions mitigation 

regime, has no discernable effect on states’ energy jobs is one more check against the partisan 

arguments against climate action. 

 

However, it is important to note the limits of this study and its findings. As mentioned earlier, the 

energy jobs numbers used in my regressions are estimates, meant only for research purposes. 

They are good estimates from a very reputable source, and are updated yearly, but they are still 

estimates, so they are subject to human error. In addition, as I also mentioned in the empirical 

results section, RGGI states are a clear minority, so indexing them against the rest of the country 

had the potential to bias the results. However, when I aimed to correct this by picking nine 

similarly situated states, the results were roughly the same. One other limit is that this study, at 

least to my knowledge, is one of the first to specifically aim to find the effect of RGGI 

membership on energy jobs. Thus, it is impossible to compare its methodology and findings to 

that of other authors. The only peer-reviewed study that I came across on this issue looked at 

RGGI’s effect on all jobs in a state. Further study is certainly necessary on this issue in order to 

ensure my findings are representative. 
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In addition to other authors tackling this same issue, the field would be well-served by further 

study on the correlation between a state’s partisanship and its energy sector jobs. States’ Partisan 

Voter Index scores were significant in my first regression using a 90% confidence interval, 

holding all else equal, and they were nearly significant at the same level of significance in my 

second regression, with far fewer observations. Some of the limitations of my study- such as, for 

example, the fact that climate-conscious states like California could not join the East Coast-

focused RGGI despite taking climate action- could be solved by simply looking at states’ 

partisanship. This is made possible because, unfortunately, action on climate has become a 

partisan issue. A study focused on this correlation would be incredibly useful.  

In closing, this study is the first substantive look at a crucial issue- whether states can join the 

Regional Greenhouse Gas Initiative without sacrificing energy jobs. This information would be 

useful to states like Pennsylvania, where fights are ongoing about its potential membership. 

While my study has not proven that RGGI is an energy job creator, per se, it has assuredly not 

shown that it is the death knell of energy jobs, as its opponents often argue. 
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