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ABSTRACT 

This paper analyzes the relationship between recreational marijuana legalization and the 

changes in economic activity, defined in employment and businesses. Using the North 

American Industry Classification System data gathered by the Bureau of Labor Statistics, 

this paper conducts multiple multivariate regressions among different industry codes as 

well as conducting a difference in differences test to find a causal relationship between 

marijuana legalization and its impact of economic activity. Results show that despite 

previous literature and projections showing a positive effect on economic activity, the 

multiple regressions in this paper suggests that there is no impact of marijuana 

legalization on employment and businesses in the given industries. However, it is also 

important to take into account the fact that there is no accurate data on the actual 

employment numbers in the marijuana industry both at the state and federal level. 

Therefore, it might be necessary to re-conduct the regression models suggested in this 

paper once more data is available and marijuana policies in the United States change in 

the future. 
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INTRODUCTION 

In recent years, several state governments have legalized recreational marijuana. 

Although the debate of legalizing recreational marijuana has been the source of 

controversy and politics beginning in the 1960s, the topic has become a popular 

political debate in the last several years. During the 2016 Presidential election, both the 

Clinton campaign and Trump campaign discussed their view on marijuana legalization, 

unlike previous campaigns where the discussion on marijuana was very minimal. 

Among Republicans and Democrats, as well as the general population, there still exists 

debate on the economic impact that the legalization of marijuana could offer to states in 

terms of increasing employment and the number of businesses operating within state 

borders versus the social costs and the medical and psychological effects marijuana 

could have on individuals.  

Colorado became the first state to legalize recreational marijuana in 2012. 

According to the Colorado Department of Public Health, their initial finding of 

legalization has resulted in “total revenue from taxes, licenses, and fees increased from 

$76,152,468 in 2014 to $135,100,465 in 2015 (+77%). Excise tax revenue dedicated to 

school capital construction assistance was $35,060,590 in 20151”. A similar trend is 

seen in Washington State. According to the Drug Policy Alliance, “Data released by the 

state Department of Revenue and the Liquor Control Board reveal that tax revenue from 

retail marijuana sales has amounted to nearly $83 million, not including revenue 

generated from licenses and fees2”. Besides increased tax revenues, both states have 

observed a decrease in the crime rate as well. For both states, tax revenue generated by 

                                                 
1 Colorado Department of Public Health “Marijuana Legalization in Colorado: Early Findings A 

Report Pursuant to Senate Bill 13-283”, March 2016 
2 Drug Policy Alliance “Status Report: Marijuana Legalization in Washington After 1 Year of Retail 

Sales and 2.5 Years of Legal Possession”, July 2015 
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retail marijuana sales is used to fund substance abuse prevention and treatment 

programs, drug education programs, as well as academic research and evaluation on the 

effects of marijuana legalization. This evidence suggests that there are plausible positive 

impacts of legalizing recreational marijuana. However, there exists no empirical 

research conducted on the actual impact of the legalization. 

The purpose of this paper is to conduct an empirical analysis on the effect of 

legalizing marijuana on economic activity. However, the primary difficulty with 

assessing the economic impact of legalizing marijuana is that there is no public data 

available due to the fact that the federal government does not collect such data because 

the federal government has yet to legalize recreational marijuana. Also, since sales of 

recreational marijuana primarily began in the last two years for most states, there lacks 

data to conduct an empirical analysis or any statistical test on the variables regarding tax 

revenue or other economic factors. Therefore, this paper uses an industry code, defined 

by the Census Bureau, which the marijuana industry is best imbedded in to conduct a 

statistical analysis. Therefore, although the analysis conducted in the paper does not 

fully capture the impact of marijuana legalization on economic activity, using a 

statistical test called “difference in differences” might allow us to find a strong and 

plausible causal relationship.  
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HYPOTHESIS AND CONCEPTUAL MODEL 

 

This page describes the conceptual model of this paper. The figure below is a very simple 

conceptual model describing the thesis topic. 

Figure 1 (Conceptual Model) 

 

 

The primary purpose of a conceptual model is to help people understand or 

simulate a subject the model represents. The purpose of the conceptual model in this 

paper is to represent my hypothesis; whether a legalization in recreational marijuana 

leads to an increased economic activity in states that have legalized marijuana through 

increased cannabis consumption and demand. In this model, economic activity will be 

measured in the changes in employment in the industry and the changes in the number 

of establishments. Although debate over marijuana legalization has existed, it was not a 
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primary political issue for many years. However, after the legalization of recreational 

marijuana in Colorado, the debate over marijuana legalization came to the attention of 

many researchers as well as the general public. The debate over marijuana now has 

become one of many issues that the Democrats and the Republicans argue over, and the 

marijuana policy became one of the key topics in the 2016 presidential election. In 

contrast to marijuana being a topic that many Americans are now interested in, there 

still lacks data and empirical research of marijuana legalization. This thesis will provide 

an initial research to evaluate, if claims made by the supporters of marijuana 

legalization is true; that legalization will lead to positive economic factors, increasing 

employment and growing businesses within state borders 

It is worth noting that the federal government does not require states to report 

and file data on marijuana sales as marijuana is illegal by federal law. Therefore, it is up 

to individual states to report data and statistics on the marijuana industry. Due to this 

restraint, as well as lacking data due to the policy being a very recent topic, it is 

necessary to find an industry where marijuana would be best included to conduct 

empirical research. The thesis question will be challenged by evaluating the changes in 

the six digit NAICS industry code, a specific industry code that the Census Bureau uses 

to collect data between states that have legalized marijuana (which will the treatment 

group) against states that have not (control group). After conducting an empirical test of 

the 6-digit code, another test will be conducted to further test for the validity of the 

thesis question raised in this paper.  
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LITERATURE REVIEW 

The first movement towards legalizing marijuana including medical, 

recreational, or industrial use in the United States has been prominent since 1906. In the 

1920s, the U.S. government began implementing prohibition laws towards marijuana, 

and the Uniform State Narcotic Drug Act passed in 1934, which eventually was adopted 

by 35 states. The act was aimed to diminish growth and spread of illicit narcotics within 

the United States and also attempt to replace inadequate and vague state laws. The act 

eventually led to an adoption of a national regulation, the Marihuana Tax Act of 1937, 

which made it illegal to possess cannabis unless pay a special tax and obtain a license 

from the federal government “It shall be unlawful for any person who shall not have 

paid the special tax and registered…to send, ship, carry, transport, or deliver any 

marihuana within any Territory, the District of Columbia, or any insular possession, or 

from any State, Territory, the District of Columbia, any insular possession of the United 

States3”. The Marihuana Tax Act remained in place until it was overturned in 1969 in 

Leary v. United States, and was repealed by Congress the next year with the passage of 

the Comprehensive Drug Abuse Prevention and Control Act of 1970. Since 1972, 

multiple efforts to amend the 1970 Act have been failing until this day. The United 

States Supreme Court, in the United States v. Oakland Cannabis Buyers' Cooperative4 

(2001) and Gonzales v. Raich5 (2005), has ruled that the federal government has a right 

to regulate and criminalize cannabis, even for medical purposes. As of today, twenty-

five states and the District of Columbia currently have laws legalizing either 

recreational or medicinal marijuana, with the state of Ohio passing a law legalizing 

                                                 
3 Marihuana Act of 1937 Section 5 
4 Cornell University Law School (https://www.law.cornell.edu/supct/html/00-151.ZO.html)  
5 Cornell University Law School (https://www.law.cornell.edu/supct/html/03-1454.ZS.html/)  

https://www.law.cornell.edu/supct/html/00-151.ZO.html
https://www.law.cornell.edu/supct/html/03-1454.ZS.html/
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medical marijuana use in June 2016. Out of the 25 states that have a “legalized” form of 

marijuana use, only eight states6: Colorado, Oregon, Washington, Alaska, California, 

Maine, Nevada and Massachusetts, as well as the District of Columbia have legalized 

recreational marijuana use. Following is a U.S. map showing the legality of marijuana. 

Figure 2 lays out which states have legalized recreational marijuana as of November 7, 

2016 whereas figure 3 shows the differences in state with their marijuana laws 

(recreational vs medicinal vs no law). 

Figure 2 (U.S. Map - Current Marijuana Legalization Status) 

 

 

 

 

 

 

 

 

 

 

 

1. States in green show states that have legalized recreational marijuana before 

November 7, 2016 

2. States in teal show states that have legalized recreational marijuana on November 

8, 2016 

3. States in grey show states that have not legalized recreational marijuana 

                                                 
6 California, Massachusetts, Nevada and Maine legalized recreational marijuana November 8th, 

2016, during when this thesis was written and will not be analyzed in this paper.   
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Figure 3 (U.S. Map – Types of Marijuana Legalization) 

 

 

1. States in light green show states that have legalized recreational marijuana as of 

2016 (total of 8 states plus District of Columbia) 

2. States in green show states that have legalized medicinal marijuana as of 2016 

(total of 29 states including states that have already legalized recreational 

marijuana) 

3. States in gray show states that have not yet legalized any form of marijuana (total 

of 21 states) 
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Today, there are mainly four different levels of legalization; recreational, 

medicinal, limited7, and illegal. According to the Office of National Drug Control 

Policy within the White House, the use of marijuana is illegal since “it is the Federal 

government’s position that marijuana be subjected to the same rigorous clinical trials 

and scientific scrutiny that the Food and Drug Administration (FDA) applies to all other 

new medications, a comprehensive process designed to ensure the highest standards of 

safety and efficacy8”. Opponents of marijuana legalization also argue that the use of 

marijuana to be “morally” wrong and that marijuana can cause psychological and 

medical issues among users; therefore, it should be strictly regulated. Opponents of 

marijuana also are concerned with the increasing usage of marijuana among individuals, 

especially the youth9. According to the FBI Uniform Crime Reporting (UCR) Program, 

out of all Drug abuse violation arrests made in the United States in 2014, 5.2 % of 

individuals were arrested for the Sale/Manufacturing of Marijuana and 39.7% of 

individuals were arrested for possession of marijuana10. According to research 

conducted by Katherine Beckett and Steve Herbert of the American Civil Liberties 

Union- Washington (ACLU-WA), “Marijuana arrests in the U.S. have increased 

dramatically since 1992. In 2006, there were a record 829,625 marijuana arrests. Nearly 

half (44%) of the roughly 1.9 million annual drug arrests were for marijuana11”.  

                                                 
7 Partial legalization of medicinal marijuana, such as the CBD hemp oil, will be classified as 

“limited” legality 
8 Office of National Drug Control Policy, “Answers to Frequently Asked Questions about 

Marijuana”, the White House, Web. 2016 
9 According to the National Institutes of Health (U.S. Department of Health & Human Services), a 

2012 survey show that 6.5 percent of high school seniors smoke marijuana daily, up from 5.1 percent 

five years ago. 
10 Criminal Justice Information Services Division “2014 Crime in the United States”, Federal 

Bureau of Investigations, web.  
11 Beckett, Katherine and Herbert, Steve. “The Consequences and Costs of Marijuana Prohibition”, 

The University of Washington 
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The United States has a prior history of prohibition with alcohol, which has 

established both significant support and opposition from historians and economists 

evaluating how effective the policy was and whether prohibition actually achieved what 

the government hoped for. Today, news media and parties involved in the research of 

marijuana often use the prohibition of 1920 to compare and contrast the current 

prohibition of marijuana. Therefore, this paper will use an historical event to analyze the 

economic effect that alcohol prohibition had. The prohibition of alcohol in the United 

States occurred from 1920 to 1933. Proposed and ratified as the eighteenth amendment 

of the U.S. Constitution, prohibition led to a nationwide constitutional ban of 

production, importation, transportation and sale of alcoholic beverages across the 

United States. Prominent supporters of the ban included rural Protestants as well as 

social progressives, gaining bi-partisan support. According to the Ohio State University, 

“The leaders of the prohibition movement were alarmed at the drinking behavior of 

Americans, and they were concerned that there was a culture of drink among some 

sectors of the population that, with continuing immigration from Europe, was 

spreading12”. Prohibition proved to be successful (as a policy decreasing consumption 

of alcohol), except for the last few years of the prohibition, drastically decreasing the 

consumption of alcohol. Prohibition was welcomed by many individuals during the 

1920s, and much of the public supported the movement. Irving Fisher, a former Yale 

economist, who was also a prominent advocate of the prohibition wrote three books 

promoting the overall prohibition as, “…Prohibition would reduce crime, improve the 

moral fabric of society, and increase productivity and the standard of living… partly 

                                                 
12 “Why Prohibition?” The Ohio State University Department of History. Web 
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responsible for the economic prosperity of the Roaring Twenties13”. However, the 18th 

amendment was eventually repealed with the ratification of the 21st amendment. This 

change in policy shows the actual consequences and the negative results that stemmed 

from the prohibition of alcohol. According to PBS, “On the whole, the initial economic 

effects of Prohibition were largely negative. The closing of breweries, distilleries and 

saloons led to the elimination of thousands of jobs, and in turn thousands more jobs 

were eliminated for barrel makers, truckers, waiters, and other related trades…14”. 

Prohibition also had a negative impact on theaters and restaurants and also led to 

soaring rent prices in cities and towns due closures of saloons and liquor stores. States 

and the federal government also lost tax revenues from prohibition as well. The Cato 

Institute also criticizes the alcohol prohibition, “Alcohol became more dangerous to 

consume; crime increased and became “organized” … Prohibition removed a significant 

source of tax revenue and greatly increased government spending. It led many drinkers 

to switch to opium, marijuana, patent medicines, cocaine, and other dangerous 

substances that they would have been unlikely to encounter in the absence of 

Prohibition (Thornton 20).15” However, although that evidence shows that prohibition 

of alcohol did have a negative impact on the U.S. economy, it is important to take into 

account that the Great Depression crippled the economy overall, leading to many 

business failures, massive unemployment, and loss of government revenue. Prohibition 

was also overturned not simply due to the fact that prohibition was ineffective but has 

more to do with government efforts trying to revamp the U.S. economy and create jobs 

                                                 
13 Fisher, Irving, et al. 1927. "The Economics of Prohibition." American Economic Review: 

Supplement 17 (March): 5-10 
14 Michael Lerner, “Unintended Consequences”, PBS 
15 Thornton, Mark “Policy Analysis No 157 Alcohol Prohibition Was a Failure”, Cato Institute 1991  
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as well.  

In recent years, however, the alcohol beverage industry has proven itself to be 

one of the most revenue profiting industries. According to the Distilled Spirits Council 

of the United States, “The U.S. beverage alcohol industry is a major contributor to the 

economy, responsible for over $400 billion in total U.S. economic activity in 2010, 

generating nearly $90 billion in wages and over 3.9 million jobs for U.S. workers16”. 

According to a yearly report published by The Alcohol and Tobacco Tax and Trade 

Bureau (housed under the Treasury department), net production for distilled spirits 

(which includes all alcoholic beverages) for the year 2015 totaled $14,676,809,91017. 

Although marijuana, unlike alcohol, has not had a policy that has both prohibited and 

legalized consumption, the growth of the alcohol industry seems to support the claim 

that a legalization of marijuana will create a similar economic impact.   

It is also important to look at future projections of the marijuana industry when 

thinking about the potential impact of legalization. As mentioned earlier, the alcohol 

industry now plays a vital role in the US economy. Research by Park Street shows that 

“The U.S. beverage market is a $354.2bn industry with alcoholic beverages making 

60% of the revenues with $211.6bn in sales18” depicted in figure 4. 

 

 

 

                                                 
16 Economic Contributions of Distilled Spirits Industry 
17 Alcohol and Tobacco Tax and Trade Bureau “Statistical Report-Distilled Spirit”, Department of 

Treasury, December 2015. 

18 Beverage Information Group, Park Street Analysis  

http://www.parkstreet.com/alcoholic-beverage-market-overview/  

 

http://www.parkstreet.com/alcoholic-beverage-market-overview/
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Figure 4 (Overview of the Alcoholic Beverage Market)19 

 

(Source: Beverage Information Group, Park Street Analysis) 

 

 

 

 

 

 

 

 

                                                 
19 Source: Beverage Information Group, Park Street Analysis  

http://www.parkstreet.com/alcoholic-beverage-market-overview/  

http://www.parkstreet.com/alcoholic-beverage-market-overview/
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Due to the fact that the marijuana market is still small and will take years to 

grow into maturity, many researches indicate that the marijuana market growth looks to 

be promising in the up-coming years. Following are some key points outlined by the 

Tax Foundation regarding Recreational Marijuana20: 

1. Generate up to $28 billion in tax revenues for federal, state, and local 

governments, including $7 billion in federal revenue: $5.5 billion from 

business taxes and $1.5 billion from income and payroll taxes. 

2. It is estimated that the current size of the marijuana market nationally is 

$45 billion per year, approximately 0.28 percent of gross domestic product 

and comprising some 26 million pounds of marijuana consumed per year. 

3. At the state level, assuming no black market, state taxes on marijuana 

similar to Washington and Colorado could increase state’s tax revenues by 

$13 billion nationally, with an additional $5 billion from normal sales taxes. 

Although these estimates derive off of interviews and surveys collected about the 

market and assumes that all 50 U.S. states legalize marijuana, it is likely that the U.S. 

will greatly profit from legalizing marijuana. However, as noted, the probability of 

marijuana legalization across all 50 U.S. states seem to be low, considering the partisan 

government we have right now. It is also worth mentioning that there also are concerns 

regarding societal costs and the impact on humans from a medical standpoint. Also, 

according to a USA Today article, the usage of marijuana for minor children have 

significantly increased and many parents have been concerned “… school-based experts 

say they believe the 24% increase in middle school drug reports is directly related to the 

                                                 
20 Ekins, Gavin & Henchman, Joseph. “Marijuana Legalization and Taxes: Federal Revenue 

Impact”, Tax Foundation. May 12, 2016. 
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legal marijuana industry21”. As a result, some parents have pulled children out of 

schools and moving to a different state. Also, these projections do not take in account 

the fact of not eliminating a black market or other policy implications such as cannabis 

banking that might prevent growth in the industry as projected. 

Although there lacks empirical research as well as literature review on the 

relationship between legalization of marijuana and its impact on economic activity, a 

few independent research and advocacy groups have been conducting their original 

research on the issue. According to a 2016 publication by the Marijuana Policy Group 

(MPG), they estimated that the marijuana industry generated $2.39 billion in revenue as 

well as created more than 18,000 jobs in the state of Colorado alone.22Also, according 

to an original model created by MPG, called the Marijuana Impact Model, they estimate 

that sales of Marijuana was the second largest excise tax revenue source in the state of 

Colorado with $121 million in combined sales and excise tax revenues and by2020, 

MPG estimates that “Legal marijuana demand is projected to grow by 11.3 percent per 

year through 2020” as well23. Figure 5 shows the projection.  

 

 

                                                 

21 Kuntz, Katie. “School drug incidents raise questions on Colo. pot policy”, USA Today. February 

18, 2015. 

 
22 Marijuana Policy Group “The Economic Impact of Marijuana Legalization in Colorado”, October 

2016 
23 Marijuana Policy Group “The Economic Impact of Marijuana Legalization in Colorado”, October 

2016 (Page 1). 
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Figure 5 (Projected Excise Tax Revenue for Colorado) 24 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Source: Marijuana Policy Group “The Economic Impact of Marijuana Legalization in Colorado”, 

October 2016.) 

 

 

 

                                                 
24 Marijuana Policy Group “The Economic Impact of Marijuana Legalization in Colorado”, October 

2016 (page 12). 
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MPG also suggests that the impact of legalization will spill-over to other 

industries; not just retail (which is the industry researched in this paper), but also 

cultivation as well as manufacturing. MPG states that Colorado’s 2015 output was 

approximately $532 billion and total sales of marijuana was about $996 million and that 

“the cannabis industry is now larger than performing arts and sports venues ($777.3 

million), new multi-unit residential construction ($761.5 million), and bakeries ($753.5 

million) …Traditional sectors like coal mining ($1.92 billion), oil and gas wells ($1.89 

billion), and grain farming ($1.09 billion). By 2020, the marijuana industry is expected 

to surpass some of these traditional sectors25”. 

As illustrated above, there exists numerous academic material and research 

conducted in future projections and the politics regarding marijuana legalization. 

However, there lacks academic research measuring the actual impact, using an 

empirical model, to the financial sector with the legalization of marijuana and whether 

marijuana legalization has provided increased economic activity in states that have 

legalized marijuana. This paper will model and analyze the economic impact of 

legalizing recreational marijuana and how legalization will increase economic activity 

(measured in employment and business growth) by creating two different models and 

conducting difference in differences tests among states that have legalized recreational 

marijuana with pre-legalization and post-legalization compared to those that have not. 

Expansion of the cannabis industry will be calculated by observing the changes in the 

changes in the number of businesses and employment in the key industry. There will 

also be a second analysis (model) that would compare an industry, that is somewhat 

                                                 
25 Marijuana Policy Group “The Economic Impact of Marijuana Legalization in Colorado”, October 

2016 (Page 5). 
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related to the marijuana industry, for states that have and have not legalized marijuana, 

using it as a bench mark to strengthen the research question. All of the models will be 

created using historical data, 2001-2015, in each state using the North American 

Industry Classification System (NAICS) which classifies business establishments for 

the purpose of collecting, analyzing, and publishing statistical data related to the U.S. 

economy. Later sections of this paper will also discuss other related policies that could 

stem from the legalization of marijuana, such as establishing a new tax revenue stream, 

cutting down on government expenditures on marijuana prohibition, crimes related to 

drug use, and marijuana banking.  
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DATA AND EMPRICIAL STRATEGY 

As indicated in the previous section, the federal government does not collect 

data on marijuana. Therefore, the best approach to conduct empirical data is to find an 

industry that best describes the marijuana industry. After reaching out to an economist at 

the Census Bureau, he suggested that the industry code to consider for to test the 

research question is, “For Regulatory purposes it is up to the individual state to 

decide where these establishments should be classified, however a NAICS code to 

consider is 111998 (growing on premise/production) or 453998 All Other Miscellaneous 

Store Retailers, except Tobacco Stores)”. Since this paper is trying to analyze the impact 

of employment and businesses, the industry code 453998 includes dispensaries, which 

seem to correspond to the marijuana industry the most. Data will be collected from the 

Bureau of Labor Statistics (BLS) for each single state from 2001-2015. 

According to the Census Bureau, NAICS Code 453998 (All Other 

Miscellaneous Store Retailers (except Tobacco Stores) is the industry code for 

“…establishments primarily engaged in retailing specialized lines of merchandise 

(except motor vehicle and parts dealers; furniture and home furnishings stores; 

electronic and appliance stores; building material and garden equipment and supplies 

dealers; food and beverage stores; health and personal care stores; gasoline stations; 

clothing and clothing accessories stores; sporting goods, hobby, book and music stores; 

general merchandise stores; florists; office supplies, stationery and gift stores; used 

merchandise stores; pet and pet supplies stores; art dealers; manufactured home (i.e., 

mobile homes) dealers; and tobacco stores”26.  

The general approach will be to compare and analyze the differences in states 

                                                 
26 Census Bureau, Industry Statistics Portal 
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that have legalized recreational marijuana and those that have not, observing the 

changes in employment and the number of establishments by conducting a simple 

difference in differences test to measure the impacts of marijuana legalization pre and 

post legalization for the NAICS Industry. To further examine the validity of the initial 

test, the author will conduct a difference in differences test for different industries close 

to the marijuana to act as a bench mark to support or oppose the thesis question as well 

as conducting a triple differences (DDD) test.  

The key advantages of conducting a difference in difference test is that it can 

successfully measure differences between treatment and control groups over time and 

provide a causal relationship between the variables being tested. It is important, 

however, to understanding the underlying assumption of difference in differences; the 

change in the treatment group would have been the same as the change in the control 

group, if the treatment had not been applied. Since this paper is to evaluate the impact 

brought forth by the legalization of marijuana, it is fair to legitimize the usage of a 

difference in differences test. The regression will also require and include a dummy 

variable and interaction variable as shown below; 

Equation 1.1). Yt = β0 + β1 (Treat) + β2 (Legal)t + β3 (Treat*Legal) + e 

where Y is the dependent variable measured in either employment or number of 

businesses in year t. Legal is a dummy variable, measured in either 0 or 1, used as an 

indication whether the state at time t has legalized recreational marijuana or not. After is 

also a dummy variable meant to indicate whether the year considered is pre or post 

legalization.  
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Equation 1.2 is a regression of a state that has not legalized recreational marijuana post 

legalization 

Equation 1.2). Yt = β0 + β1 (0) + β2 (1) + β3 (0) + e 

Equation 1.3 is a regression of a state that has legalized recreational marijuana post 

legalization 

Equation 1.3). Yt = β0 + β1 (1) + β2 (1) + β3 (1*1) + e 

 

Figure 6 is a simple conceptual and graphical example of what a difference in differences 

test is. 

Figure 6 (Difference in Differences Conceptual Model) 
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Figure 6 shows the conceptual model of the difference in differences test. The 

area in purple (indicated as Diff-in-Diffs Estimate) is the value to consider and run a 

statistical test for (this value is also the value of β3, in the regression above). If the 

coefficient on β3 is statistically significant, it indicates that the legalization of marijuana 

(the treatment dummy) has a causal relationship with Y (economic activity). The graph 

on the right shows what a difference in differences graph will look like, if conducted 

properly. Prior to the legalization of marijuana, the slope of control group and the 

treatment group should be parallel (or very similar). However, post legalization of 

marijuana (indicated by the red vertical line), showing the slope for the treatment group 

will diverge (or is greater than) from the slope of the control group. It is also important 

to make sure that the states being compared as treatment and control are similar or very 

close. In other words, we do not want to compare California versus Vermont, due to the 

fact that there definitely will be differences in population, economic growth, 

demographics, as well as other socio-economic factors. Table 1 outlines all of the 

variables used in this empirical research. 
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Table 1 (Table of Variables Used) 

Employment Annual average employment from 2001-

2015 in a specific industry 

Establishments Annual average number of establishments 

(businesses) from 2001-2015 in a specific 

industry 

Legalization A dummy-variable (0 or 1) for states that 

have legalized recreational marijuana 

Year_ind Year variables from 2001 = 0 to 2015 = 16 

StateGDPmillions Annual GDP (in $ millions) for each state 

from 2001-2015 

AvgUR Average yearly unemployment for each 

state from 2001-2015 
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DESCRIPTIVE FINDINGS 

Figure 7 shows the changes in the number of employees from 2001 to 2015 for 

the four legalizers; Alaska, Colorado, Oregon, and Washington. Colorado and 

Washington, the two of the early legalizers, legalized recreational marijuana in 2012. 

They both show a huge increase in the number of employment from either 2012 or 

2013. This may be due to the fact that legalization had about a few months to a year of 

lag to impact the industry as well as the fact that sales licenses were not approved until 

2013. However, both states have experienced a negative trend in employment from 

2001; the slope suddenly turns positive after the legalization period, which may indicate 

that marijuana legalization did have a strong effect in such changes. Alaska and Oregon, 

the later legalizers, who legalized marijuana in 2014, do also show a positive increasing 

trend in employment. However, there is not a significant growth observed in the earlier 

two legalizers. Oregon especially do not show a huge growth like the other three, as 

previously mentioned, legalization of marijuana does not have a sudden impact in 

industry growth; rather takes a few months to a year. Although the growth seems small 

for Alaska due to scaling issues, employment has increased from 212 in 2012 to 280 in 

2015 (the most employment from 2001). Similar trends are seen for all states in the 

changes in the number of businesses as well as shown in figure 8. 

 

 

 

 

 

 



 

24 

 

Figure 7 (Employment Graph for 4 Legalizers) 

 

Figure 8 (Establishments Graph for 4 Legalizers) 
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So far, we compared employment statistics of all the treatment states and there 

definitely was a story; all of the four legalizers experienced a positive economic activity 

after legalization of marijuana. However, we also need to see whether all control states 

shared a similar economic activity trend. Figure 9 shows the changes in the number of 

employees from 2001 to 2015 for a selected group non-legalizers as comparison. The 

selected group consists of two states that have legalized medicinal marijuana and the 

other two that have not. Also, to consider other economic factors and variables, states 

with the closest geographic location to the legalizers were chosen. The first two states, 

Wyoming and Kansas are states that have no marijuana law as of 2016, where the latter 

two states, New Mexico and Nevada are states that have legalized only medicinal 

marijuana (these two states have voted to legalize recreational marijuana on November 

2016). Nevada shows a decreasing trend in employment from 2012 until 2015, whereas 

Wyoming and Kansas show a small positive increase from 2012 (which seems to be 

similar to Oregon and Alaska). New Mexico shows an interesting trend where 

employment from 2012, however, this is still only 60% of what employment used to be 

in 2001, and employment might be trying to find a market equilibrium.  
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Figure 9 (Employment for Non-Legalizing Neighbors) 

 

 

Figures 10 and 11 show the trend of other states in the U.S. Figure 10 show the trend of 

the four largest states in population, California, Texas, New York, and Florida. Figure 11 

shows states that are mid-sized in population.  
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Figure 10 (Employment in 4 Largest States) 

 

Here, we observe an increasing trend in all of the states even though none of 

these states have legalized recreational marijuana. However, California experienced a 

negative change in employment from 2012 to 2014. Florida and New York have been 

observing a very slow increase in employment from 2012. Texas has been observing a 

huge growth in employment; this could be explained by other external economic 

factors. Texas has been experiencing significant growth in economy overall, and it is 

plausible that markets included in the other miscellaneous retail industry is growing as 

well. Yet, we do not observe a significant jump in employment like Colorado and 

Washington from figure 7. 
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Figure 11 (Employment in Mid-Large Size States) 

 

For all three states; Georgia, New Jersey, and Ohio, that have a relatively larger 

market than the four legalizers (and a relatively smaller market compared to the big 4), 

we can observe a negative trend in employment after the legalization period contrary to 

previous figures. When we compare the trends in figure 11 to the trends with the two 

early legalizers, they both share a similar trend; a negative slope in employment. 

However, the difference is that the slope of the employment turns to positive for the 

early legalizers, whereas the three mid-size states stay relatively stagnant or negative. 

These differences allow us to eliminate the possibility that dispensary industry in all 

fifty states were experiencing growth in employment overall. It also might suggest that 

smaller states might be impacted with a policy more than larger states as well. With 

such differences in different states, especially among the control group, it strengthens 

the story that marijuana legalization may have an impact on employment as observed 

for the treatment states. Also, as expected, similar trends are seen for all states in the 
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changes in the number of businesses as well (see figures 12-14). 

 

Figure 12 (Establishments Graph for Non-Legalizers) 

 

Figure 13 (Establishments Graph for 4 Largest States) 
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Figure 14 (Establishments Graph for Mid-Large States) 

 

 

To conclude, it is important to note that not all states in the control group 

experienced positive changes in employment. Some experienced negative, some 

experienced positive, and some experienced no change during the same time period. 

Although, these differences might be affected by other economic forces outside the 

model, these differences allow for conducting an effective difference in differences 

analysis and also helps making a stronger claim for the thesis hypothesis; holding 

everything else constant, marijuana legalization may be the only factor that led to a 

positive impact in the other miscellaneous retail (dispensary) industry.   
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REGRESSION RESULTS 

The underlying assumption of a difference in differences test is that the two 

groups (control and treatment) would have the same changes, across time if not for the 

treatment policy. However, once could make an argument that the demographic make-

up of each U.S. states is not the identical and will vary across regions. Therefore, we 

have to make a different underlying assumption that the parallel trend assumption holds. 

The parallel assumption says that lamda2 – lamda1 (slope) are the same in both the 

linear regression for the control and treatment states across time. If the parallel 

assumption holds, it allows the regression to state causality of marijuana legalization 

and its impact on economic activity.   

Due to the nature of marijuana legalization, that it may take a few months to a 

year after the policy implementation to see the impact, the dependent variable in the 

regression is lagged by a single year. In fact, although Colorado legalized marijuana in 

2012, actual sales did not start until 2014. At the same time, it is also important to fix 

both year and state effects. It is important to fix these two variables because what 

happened domestically in the United States, such as the financial crisis, affected all 50 

states. State fixed effect fixes for any variables associated with the state over time. For 

example, California has always been and will be on the West Coast for years; the state is 

fixed at a specific characteristic.  

A difference in differences test requires a set of treatment and control 

statement, coupled with a before and after variable (usually year variables), and an 

interaction variable (the treatment variable multiplied by the time variable). A difference 

in differences regression at minimum consists three variables. 
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The simplest form of the difference in differences regression is: 

Equation 1.1) Yt = β0 + β1 (Treat) + β2 (Legal) + β3 (Treat*Legal) + e 

Where Y (the dependent variable) is the log of employees (or establishments). Taking 

the natural log of a variable allows us to observe incremental changes in that specific 

variable across time. For example, employment growing from 1 unit per year from 100 

over 10 years to 110 (10% change) is not the same as employment decreasing by 1 unit 

per year for the first 9 years from 100 and growing by 19 units in the last year (10% 

change). Therefore, a log variable provides a more accurate measure of the actual 

changes across time due to legalization of recreational marijuana. Treat is a dummy 

variable measured in either 0 or 1 and measures whether the states received the 

treatment (marijuana legalization) or not. The “Legal” variable is the time variable, also 

measured in 0 or 1. Finally, the interaction variable is the product of the time variable 

and the treatment variable.  

 However, there is a crucial issue that needs to be addressed. Unlike a normal 

difference in differences model, where the time and policy variable is for one single 

year, marijuana legalization occurred in two different time periods across the four 

legalizers. Therefore, we may not use equation 1.1. In such case, the difference in 

differences regression need to be formatted to take in these differences. In such rare 

cases, Wooldridge suggests that we use a general framework considered by BDM 

(2004) and Hansen (2007b)27. There, the equation at the individual level is  

Equation 2.1). Yigt  Xt  Ag  Zgt  WigtMgt  Vgt  Uigt 

where i indexes individual, g indexes group, and t indexes time. This model has a full 

                                                 
27 Imbens, G., & Wooldridge, J. M. (Summer, 2007). What’s New in Econometrics? Difference-in-

Differences Estimation (Lecture Notes 10, Publication). NBER. Page 4 
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set of time effects, Xt, a full set of group effects, Ag, group/time period covariates, Zgt 

(these are the policy variables), individual-specific covariates, Wigt, unobserved 

group/time effects, Mgt, and individual-specific errors, Uigt. The difference between 

equation 1.1 and 2.1 is that Zgt captures both the time variable (Legal) and the 

interaction variable (Treat*Legal) from equation 1.1. By using the new equation, it 

imposes the restriction that the policy has the same effect in every year, and assumption 

that is easily relaxed. A simple transformation of equation 4 is 

Equation 2.2). Yigt  Xt  Ag  Zgt  et  

where et accounts for all of the unobserved error term. 

For the hypothesis to hold, the coefficient on the policy variable, Zgt must be 

positive and statistically significant. In this equation, Zgt, simply measures the 

differences between the control group and the treatment group after the treatment policy 

has been implemented. Therefore, a positive Zgt would suggest that after the policy 

implementation, the treatment group observed a larger rate of growth for the dependent 

variable for variable Y (either employment or establishments) compared to the control 

states. A negative coefficient would suggest a slower rate of growth of employment or 

businesses. It is also possible that all of the coefficients do not have the same 

magnitude; Xt and Ag might have a negative coefficient whereas Zgt might have a 

positive coefficient. A triple-differences test will also be conducted to further strengthen 

the regression analysis as well. Table 2 is the regression output for the first difference in 

differences model. 
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Table 2 (Miscellaneous Retail Employment Differences in Differences Analysis) 

 (1) (2) (3) (4) 

VARIABLES NAICS453998 

Employment 

Employment 

with Year 

effects 

Employment 

with Year and 

Certain State 

Effects 

Employment 

from 2006 

     

1.treat -0.236 -0.259 -0.230* -0.331** 

 (0.156) (0.157) (0.136) (0.157) 

marijuana_legal 0.0436 0.154 0.176 0.267 

 (0.274) (0.349) (0.233) (0.248) 

1.year_ind  0.0656 -0.1000  

  (0.213) (0.209)  

2.year_ind  0.0433 -0.169  

  (0.212) (0.208)  

3.year_ind  0.0484 -0.124  

  (0.212) (0.206)  

4.year_ind  0.0118 -0.137  

  (0.210) (0.207)  

5.year_ind  0.00375 -0.110  

  (0.210) (0.209)  

6.year_ind  0.00364 -0.121  

  (0.210) (0.209)  

7.year_ind  0.0526 -0.267 -0.146 

  (0.213) (0.205) (0.130) 

8.year_ind  0.00967 -0.780*** -0.667*** 

  (0.213) (0.209) (0.149) 

9.year_ind  -0.0530 -0.886*** -0.772*** 

  (0.213) (0.209) (0.148) 

10.year_ind  -0.0767 -0.830*** -0.714*** 

  (0.213) (0.209) (0.146) 

11.year_ind  -0.162 -0.801*** -0.687*** 

  (0.211) (0.209) (0.141) 

12.year_ind  -0.160 -0.718*** -0.602*** 

  (0.211) (0.209) (0.138) 
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13.year_ind  -0.0707 -0.532** -0.414*** 

  (0.215) (0.208) (0.133) 

14.year_ind  -0.112 -0.457** -0.337** 

  (0.212) (0.211) (0.136) 

StateGDPmillions   1.93e-06*** 1.83e-06*** 

   (1.31e-07) (1.45e-07) 

AvgUR   0.159*** 0.162*** 

   (0.0188) (0.0197) 

Constant 7.361*** 7.387*** 6.260*** 6.163*** 

 (0.0402) (0.150) (0.204) (0.126) 

     

Observations 735 735 735 440 

R-squared 0.004 0.008 0.566 0.660 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

First, a simple bivariate regression was run, excluding all year and state fixed 

effects (column1). The coefficient on the policy variable, marijuana_legal, although has 

a positive coefficient, it is statistically insignificant at the 95% confidence interval. This 

means that we fail to reject the null hypothesis, that marijuana legalization does not 

have a positive association with employment. That does not mean that we accept the 

alternative hypothesis. It just simply means that we do not have conclusive evidence to 

assume that the policy has an impact on employment. Next, a more complex model was 

run, including all year effects (column 2). Despite adding year effects, the coefficient on 

the policy variable once again stayed statistically insignificant even though the t-statistic 

increased. For the first two regression, the R-squared value was very small. According 

to the University of Virginia, a R-squared is “a statistic that often accompanies 

regression output. It ranges in value from 0 to 1 and is usually interpreted as 

summarizing the percent of variation in the response that the regression model 
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explains28”. Simply put, the R-squared measures the percentage of the variation between 

the dependent and independent variable that is explained by a linear model. However, 

R-squared cannot determine whether the coefficient estimates and predictions are 

biased. Also, a R-squared does not indicate whether a regression model is correct or not. 

It may be possible to have a low R-squared and still have a good model (or a high R-

squared but a bad model). However, the R-squared values in the first two regression is a 

bit of a concern; it suggests that the independent variables only explain less than 1% of 

the dependent variable (changes in employment).  

Column 3 shows the regression results after new variables, state GDP and 

average unemployment, is added into the regression with the fixed year effects. A full 

set of state fixed effects were not included in the model simply due to the fact that the 

regression needed some state variances and differences, instead of assuming nothing 

changes in the state across time. For example, marijuana policy may be affected by the 

changes in legislature and changes in employment may differ and vary among different 

regions and states over time. Therefore, the newly added variables act as a quasi-state 

fixed effect. After adding these two new variables, the R-squared increases 

significantly. Also, the coefficient on the treatment dummy becomes statistically 

significant. However, the policy indicator variable, marijuana_legal, yet remains 

statistically insignificant, despite the coefficient increasing across regressions.  

The last column (column 4) shows the regression results when the regression is 

restricted from 2006-2015 instead of 2001. Considering the fact that the first marijuana 

legalization occurred in 2012, having too many pre-policy against the post-policy years 

                                                 
28 Research Data Services and Sciences, “Is R-Squared Useless”, The University of Virginia Library 

(http://data.library.virginia.edu/is-r-squared-useless/)  

http://data.library.virginia.edu/is-r-squared-useless/
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may skew our regression result to what the trend was before the policy implementation. 

Even after such changes, the coefficient on the policy variable remained statistically 

insignificant, but we observed an increase in R-squared as well as the statistical 

significance on the treatment variable. As a robustness check, the same regression is run 

for establishments. Table 3 shows the regression results for miscellaneous retail 

establishments. 

 

Table 3 (Miscellaneous Retail Establishments Differences in Differences Analysis) 

 

 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

 (1)       (2)     (3) (4) 

VARIABLES Misc. Retail 

Establishments 

Establishments 

with Year effects 

(2001-2015) 

Establishments 

with Year and 

State Effects 

(2001-2015) 

Establishments 

with Year and 

State Effects 

from 2006 

     

1.treat -0.223 -0.235 -0.234* -0.354** 

 (0.148) (0.154) (0.130) (0.158) 

marijuana_legal 0.0160 0.0757 0.116 0.227 

 (0.269) (0.343) (0.232) (0.250) 

StateGDPmillions   1.92e-06*** 1.82e-06*** 

   (1.47e-07) (1.54e-07) 

AvgUR   0.159*** 0.159*** 

   (0.0190) (0.0205) 

Constant 5.674*** 5.724*** 4.605*** 4.517*** 

 (0.0393) (0.147) (0.198) (0.127) 

     

Observations 741 741 741 450 

R-squared 0.003 0.005 0.538 0.610 
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Once again, a simple bivariate regression was run, excluding all year and state 

fixed effects (column1). As expected, the coefficient on the policy variable, 

marijuana_legal, although has a positive coefficient, is statistically insignificant at the 

95% confidence interval. Despite adding year effects, from 2001-2015, the coefficient 

on the policy variable once again stayed statistically insignificant even though the t-

statistic increased. Column 3 shows the regression results after new variables, state 

GDP and average unemployment, is added into the regression with the same fixed year 

effects (2001-2015) as column 2. After adding these two new variables, the R-squared 

increases significantly. Also, the coefficient on the treatment dummy becomes 

statistically significant. However, the policy indicator variable, marijuana_legal, yet 

remains statistically insignificant, despite the coefficient increasing across regressions.  

The last column (column 4) shows the regression results when the regression is 

restricted from 2006-2015 instead of 2001. Even after such changes, the coefficient on 

the policy variable remained statistically insignificant, but we observed an increase in 

R-squared as well as the statistical significance on the treatment variable. As a result, 

both models suggest that we fail to reject the null hypothesis that marijuana legalization 

did not have an impact on increasing economic activity at the state level. 

Despite previous literature and graphs showing a definite growth in the 

marijuana industry, these regression analysis (table 2 and table 3) fail to make a strong 

case for a positive association between marijuana legalization and increased economic 

activity in the industries closely associated with marijuana due to the fact that the policy 

interaction variable, marijuana_legal, is not statistically significant at the 90% 

confidence interval for any of the regressions run and may require a different approach. 

Therefore, a triple differences test will be conducted to evaluate the plausibility of 
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marijuana legalization and its impact on economic activity. 

The triple-differences (DDD) estimate is intended on measuring across-receiver 

(those received the treatment) across-time (pre-post period) in the pharmaceutical 

industry. According to Wooldridge, the DDD analysis hopes to control for two kinds of 

potentially confounding trends29: in this case, changes in employment and 

establishments across states (that would have nothing to do with the policy) and changes 

in employment and establishments of all people living in the policy-change state 

(possibly due to other state policies that affect economic activity, or state-specific 

changes in the economy that affect economic activity). In a DDD analysis, a full set of 

dummies is included for both the treatment and control group (where pharmacy = 0 or 

1) and all time periods, as well as all pairwise interactions. Then, like the standard 

difference in differences model, a policy dummy (sometimes a continuous policy 

variable) measures the effect of the policy. 

 

Triple Differences 

After controlling for all year fixed effects, and adding two new variables, the 

simple difference in differences regression result for employment changes in the other 

miscellaneous retail industry showed a statistically insignificant coefficient. When the 

same regression is run for the changes in establishments, a similar result is observed. A 

triple differences test, unlike the regular difference in differences test, has and 

interaction variables with three dummy variables instead of two. Here, we will be 

interacting a new variable called “pharmacy”, where pharmacy would equal 0 if the data 

                                                 
29 Imbens, G., & Wooldridge, J. M. (Summer, 2007). What’s New in Econometrics? Difference-in-

Differences Estimation (Lecture Notes 10, Publication). NBER. Page 4 
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is from the original (miscellaneous retail) industry and pharmacy would equal 1 if the 

data is from the newly added data set. The triple differences test will allow us to 

evaluate the movement in both the miscellaneous retail industry and the pharmaceutical 

industry at the same time controlling for the same variables. Table 4 shows the 

regression results on the DDD analysis conducted on employment in the miscellaneous 

industry and the pharmaceutical industry. 

Table 4 (Misc. Retail & Pharmacy Employment - Triple Differences Analysis) 

 (1) (2) (3) (4) 

VARIABLES Misc. Retail 

vs Pharmacy 

Employment 

Employment 

with Year 

effects 

(2001-2015) 

Employment 

with Year and 

State Effects 

(2001-2015) 

Employment 

with Year and 

State Effects 

from 2006 

     

1.treat -0.235 -0.245 -0.161 -0.305* 

 (0.156) (0.156) (0.143) (0.170) 

marijuana_legal 0.0436 0.0940 -0.00481 0.204 

 (0.274) (0.283) (0.252) (0.266) 

treat_pharm 1.073*** 1.074*** 1.102*** 1.241*** 

 (0.202) (0.203) (0.202) (0.261) 

year_pharm 0.000778*** 0.000778*** 0.000779*** 0.000856*** 

 (2.93e-05) (2.94e-05) (2.69e-05) (3.40e-05) 

triple_differences 0.240 0.240 0.358 0.101 

 (0.383) (0.387) (0.388) (0.425) 

AvgUR   0.0437*** 0.0657*** 

   (0.0152) (0.0172) 

StateGDPmillions   1.11e-06*** 1.29e-06*** 

   (9.00e-08) (9.92e-08) 

Constant 7.359*** 7.338*** 6.887*** 6.573*** 

 (0.0401) (0.115) (0.147) (0.137) 

     

Observations 1,485 1,485 1,485 890 

R-squared 0.384 0.384 0.473 0.528 
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After running the triple differences analysis, the story stays relatively similar as 

the original difference in differences regression. In all of the four models, the 

coefficients on the marijuana policy variable (marijuana_legal) still remained 

statistically insignificant. Once again, Column 2 & 3 has a year-effect ranging from 

2001-2015 at the state level and Column 4 has a restricted year effect from 2006-2015. 

However, the newly created variables, treat_pharm and year_pharm, which shows the 

interaction between the pharmacy dummy variable and treatment (as well as year), have 

a positive and statistically significant coefficient for all four models. The treat_pharm 

variable suggests that the treatments states, compared to the control states, observed a 

positive association in employment across time. The year_pharm variable indicates a 

positive association between employment and time in the pharmaceutical industry. For 

example, model 3 that includes all of the year effects as well as the two state-fixed 

variables suggest that a single unit change in the time variable is associated with a 

0.07% increase in employment in the overall pharmaceutical industry.  

However, in a triple differences analysis, the key coefficient to focus and 

analyze is on the newly created policy variable, triple_differences which is an 

interaction variable between marijuana_legal and pharmacy. If we observe a positive 

and a statistical significance, it allows us to have enough confidence to assume that the 

states that have legalized marijuana is also observing an increasing change in 

employment in the pharmaceutical industry and the marijuana industry. This also 

suggests that the marijuana and pharmacy industry are in-fact related (complementary to 

each other. A negative coefficient would suggest the opposite (substitute industry). we 

fail to reject the null hypothesis, that marijuana legalization does have a positive 

association with employment 
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Here again, the triple differences coefficient is statistically insignificant at the 

90% confidence interval despite all of the four models having a positive coefficient. 

This suggests that for the treatment states, observed no change in employment in the 

pharmaceutical industry compared to the control states. Although, some literature 

suggest that marijuana and pharmacies are positively correlated as marijuana is sold at 

pharmacies. Also, all states that have legalized recreational marijuana has completed the 

process of legalizing recreational marijuana, which is sold through pharmacies. The 

models suggest that there is no evidence that the marijuana and pharmaceutical industry 

is either a complement or a substitute industry in the treatment states. From the 

regression, it is hard to define whether marijuana legalization has a positive impact on 

the pharmaceutical industry or not, and a further analysis is required. The triple 

difference test, like the previous differences in differences test, failed to reject the null 

hypothesis that legalization of recreational marijuana does not have a positive effect in 

economic activity. As predicted, the regression results for establishments coincides 

similarly as employment and the number of businesses typically are highly correlated 

(see table 5). 
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Table 5 (Misc. Retail & Pharmacy Establishments - Triple Differences Analysis) 

 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

Alternative Dependent Variable  

In the first difference in differences regression that was run, we observed a 

positive but a statistically insignificant coefficient for the policy variable. One of the 

possible reasons why the coefficient might suffer from statistical insignificance might 

 (1) (2) (3) (4) 

VARIABLES Misc. Retail vs 

Pharmacy 

Establishment 

Establishments 

with Year effects 

(2001-2015) 

Establishments 

with Year and 

State Effects 

(2001-2015) 

Establishments 

with Year and 

State Effects 

from 2006 

     

1.treat -0.220 -0.203 -0.129 -0.301* 

 (0.148) (0.151) (0.139) (0.171) 

marijuana_legal 0.0160 -0.0656 -0.157 0.0994 

 (0.269) (0.280) (0.251) (0.268) 

treat_pharm 1.105*** 1.104*** 1.134*** 1.292*** 

 (0.186) (0.188) (0.188) (0.255) 

year_pharm 0.000295*** 0.000296*** 0.000291*** 0.000391*** 

 (2.87e-05) (2.88e-05) (2.67e-05) (3.43e-05) 

triple_differences 0.458 0.458 0.574 0.259 

 (0.364) (0.368) (0.368) (0.409) 

AvgUR   0.0356** 0.0607*** 

   (0.0150) (0.0173) 

StateGDPmillions   1.07e-06*** 1.28e-06*** 

   (8.87e-08) (1.00e-07) 

Constant 5.671*** 5.602*** 5.211*** 4.833*** 

 (0.0393) (0.109) (0.140) (0.135) 

     

Observations 1,485 1,485 1,485 890 

R-squared 0.384 0.384 0.473 0.528 
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be due to omitted variable bias, a bias caused by an independent variable having 

correlation with both the dependent variable and other independent variables in the 

model. Therefore, although a positive coefficient was observed, there could be other 

variables or reasons that is excluded from the model, such as overall growth in the 

whole entire retail industry. In order to check for this bias, we ran a separate regression 

where the dependent variable now is employment in the other miscellaneous retail 

divided by the whole entire retail industry (as a percent share). This will allow us to see 

the trends in the misc. retail industry as a share of the overall retail industry across time. 

Since the alternative dependent variable now looks at the share of what is 

thought to best represent the marijuana industry compared to the whole entire industry, 

the dependent variable is now transformed to  

Employment in Misc. Retail 

Employment in Total Retail 

In this specific regression, a negative coefficient would suggest a negative association 

between the dependent variable and the policy variable for treatment states; 

employment in the entire miscellaneous retail in the treatment states are growing at a 

slower rate than the control states and that the employment in the miscellaneous retail 

industry is also not growing faster than the control states as well. However, previous 

regressions suggest that there are no differences in the changes in employment between 

the treatment and control states. This means that treatments states could be experiencing 

a higher growth rate compared to the control group or the treatment states are 

experiencing a much slower rate (as well as a smaller rate of growth) in the overall retail 

industry. Table 6 shows the regression results on a difference in differences analysis 

conducted on employment for the other miscellaneous retail industry as a share of the 

whole retail industry. 
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Table 6 (Misc. Retail Employment as a % Share of the Whole Retail Industry) 

 (1) (2) (3) (4) 

VARIABLES Misc. Retail 

as % 

Employment 

Employment 

with Year 

effects 

(2001-2015) 

Employment with 

Year and State 

Effects (2001-2015) 

Employment 

with Year and 

State Effects 

from 2006 

     

1.treat -0.0125*** -0.0110* -0.00896** -0.0151*** 

 (0.00354) (0.00590) (0.00363) (0.00394) 

marijuana_legal -0.00527 -0.0128 -0.0133** -0.00716 

 (0.00639) (0.0131) (0.00650) (0.00663) 

StateGDPmillions   2.81e-08*** 2.59e-08*** 

   (4.32e-09) (5.14e-09) 

AvgUR   0.000659 0.000265 

   (0.00105) (0.00121) 

Constant 0.136*** 0.125*** 0.116*** 0.129*** 

 (0.00154) (0.00558) (0.00665) (0.00788) 

     

Observations 750 750 750 450 

R-squared 0.009 0.027 0.092 0.084 

     

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

In this regression, the policy variable (marijuana_legal) has a negative 

coefficient for all of the four models. Although the first two and the last model has a 

coefficient that is statistically insignificant, the third model has a negative coefficient 

and a statistically significant coefficient at the 95% confidence interval. This means that 

we are 95% confident that the coefficient is not 0 (no association). The model suggests 

that treatment states are, on average, experiencing a 1.33% slower changes in 

employment over time compared against the control states. It is important to understand 
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that the negative coefficient does not mean that it has a decreasing rate of employment 

(or creating unemployment or having a negative slope), it just simply means that 

compared to the control group, the treatment group is experiencing a slower (lower) rate 

of growth. However, it is hard to distinguish whether the changes come from a smaller 

miscellaneous retail sector or a larger wholesale sector in the treated states compared to 

the non-treated states. The only statistical evidence is that the ratio of employment in 

the treatment state is lower. From previous regressions, we know that employment (or 

establishments) do not change significantly. That could suggest that the effect comes 

from the wholesale sector. Therefore, the question whether the marijuana legalization 

would impact the whole entire retail sector is not clear and could point to an omitted 

variable. When the same analysis was conducted for the changes in establishments, it 

did no show a similar result; none of the coefficients were statistically significant (see 

table 7). 
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Table 7 (Misc. Retail Establishments as a % Share of the Whole Retail Industry) 

 (1) (2) (3) (4) 

VARIABLES Misc. Retail 

as % 

Establishment 

Establishments 

with Year effects 

(2001-2015) 

Establishments 

with Year and 

State Effects 

(2001-2015) 

Establishments 

with Year and 

State Effects 

from 2006 

     

1.treat -0.0373*** -0.0343* -0.0417*** -0.0571*** 

 (0.00601) (0.0183) (0.00896) (0.0107) 

marijuana_legal 0.00554 -0.00943 -0.00524 0.0105 

 (0.00731) (0.0405) (0.0115) (0.0124) 

  (0.0245) (0.0119) (0.0263) 

StateGDPmillions   3.36e-08*** 4.20e-08*** 

   (1.11e-08) (1.25e-08) 

AvgUR   0.0102*** 0.0101*** 

   (0.00306) (0.00339) 

Constant 0.186*** 0.153*** 0.100*** 0.141*** 

 (0.00482) (0.0173) (0.0157) (0.0259) 

     

Observations 750 750 750 450 

R-squared 0.007 0.027 0.058 0.054 

 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

Booze and Bars 

As another alternative measure, another analysis was conducted for alcohol 

consumption. Here we test if alcohol and marijuana are substitutes or complementary 

goods. A complimentary good is a product that is typically used in conjunction with 

another product, such that a change in the demand for one product results in a change in 

the demand for the other. An example of a complementary good are printers and toner 

cartridge; lower demand for printers will be associated with lower demand for toner 
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cartridges. On the other hand, substitute good is a product or service that a consumer 

sees as the same or similar to another product and changes in demand in the opposite 

direction compared to the demand of another good. 

However, currently, academics and researchers are divided on this issue. 

Research conducted by the National Bureau of Economic Research suggests that 

marijuana and alcohol are complements and observed an increased price in alcohol 

lowers consumption for both alcohol and marijuana30. At the same time, research by 

William Evans (University of Notre Dame), can neither confirm nor refute the 

hypothesis that the two goods are substitutes or complements between legalization of 

marijuana on alcohol consumption31. Another study by the Alcohol Research Group 

concludes that marijuana and alcohol are both substitutes and complements.32 

In order to test whether marijuana and alcohol are substitutes or complements, 

two statistical tests will be run. The first test is a simple difference in differences 

regression with the dependent variable being the changes in employment for both the 

dispensary industry and the alcohol industry (measured in bars and booze employment 

for immediate consumption). The second test will be similar to the DDD test, but 

replacing the booze and bars industry instead of the pharmaceutical industry. If we 

observe a negative coefficient on the policy variable, it may suggest that alcohol and 

marijuana may be substitutes (a positive coefficient therefore might suggest that these 

                                                 
30 Jenny Williams, Rosalie Liccardo Pacula, Frank J. Chaloupka & Henry Wechsler. “Alcohol and 

Marijuana Use Among College Students: Economic Complements or Substitutes?” NBER Working 

Paper No. 8401 (July 2001) 
31 Good Alex & Evans William “THE EFFECT OF MARIJUANA AVAILABILITY ON ALCOHOL 

USE: EVIDENCE FROM MARIJUANA LEGALIZATION”, University of Notre Dame (April 27, 

2015)  
32 “Substitution and Complementarity of Alcohol and Cannabis: A Review of the Literature” 

Alcohol Research Group (Sep 18, 2016) 
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two goods are complements). Also, if we observe a substitution effect, decreasing 

employment in the bar industry, we may be able to strengthen the story that legalization 

alone had an impact, rather than other determining factors for the dispensary industry. 

Table 8 shows the regression analysis for of the difference in differences test between 

the hypothesized marijuana industry and the bars industry. 

 

Table 8 (Misc. Retail & Bars Employment – Difference in Differences Analysis) 

 (1) (2) (3) (4) 

VARIABLES Bar & Misc. 

Retail 

Employment 

Employment 

with Year 

effects 

(2001-2015) 

Employment 

with Year and 

State Effects 

(2001-2015) 

Employment 

with Year 

and State 

Effects from 

2006 

     

1.treat -0.109 -0.116 -0.112 -0.150 

 (0.123) (0.162) (0.116) (0.133) 

marijuana_legal 0.194 0.230 0.261 0.296 

 (0.234) (0.359) (0.231) (0.240) 

StateGDPmillions   1.95e-06*** 1.86e-06*** 

   (1.33e-07) (1.49e-07) 

AvgUR   0.175*** 0.169*** 

   (0.0174) (0.0180) 

Constant 8.058*** 8.159*** 6.957*** 6.821*** 

 (0.0415) (0.155) (0.196) (0.120) 

     

Observations 749 749 749 450 

R-squared 0.001 0.002 0.553 0.640 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Like the first difference in differences analysis, the key coefficient to focus on 

is the policy variable (marijuana_legal). Both the dependent variable, employees and 

establishments, are the sum of the two industries (dispensary + bars). The dependent 

variable is also lagged by a year since a policy implementation would not have an 

immediate effect; rather it is more likely that changes will occur a few months after the 

policy implementation itself. Once again, the coefficient is once again statistically 

insignificant at the 90% confidence level, suggesting that we do not have enough 

evidence to prove that there is a positive association between the dependent variable and 

the policy variable. Similarly, the R-squared increases significantly as we move down 

across the models. According to the regression analysis, we may not come to a 

conclusion that alcohol and marijuana are in fact complements. However, that does not 

mean that these two goods are substitutes of each other as well; suggested by previous 

literature. The models stay relatively similar when conducted for businesses (see table 

9). 

 

 

 

 

 

 

 

 

 

 

 

 



 

51 

 

Table 9 (Misc. Retail & Bars Establishments – Difference in Differences Analysis) 

 

 (1) (2) (3) (4) 

VARIABLES Bar & Misc. 

Retail 

Establishments 

Establishments 

with Year effects 

(2001-2015) 

Establishments 

with Year and 

State Effects 

(2001-2015) 

Establishments 

with Year and 

State Effects 

from 2006 

     

1.treat -0.181 -0.180 -0.213 -0.262 

 (0.139) (0.164) (0.136) (0.165) 

marijuana_legal 0.240 0.235 0.283 0.331 

 (0.270) (0.364) (0.273) (0.287) 

StateGDPmillions   1.88e-06*** 1.84e-06*** 

   (1.33e-07) (1.53e-07) 

AvgUR   0.205*** 0.201*** 

   (0.0181) (0.0188) 

Constant 6.388*** 6.488*** 5.169*** 5.011*** 

 (0.0417) (0.156) (0.200) (0.126) 

     

Observations 749 749 749 450 

R-squared 0.002 0.003 0.548 0.638 

 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

Lastly, another DDD test is conducted. In this DDD test, we will be interacting 

a new variable called “bars”, where the bars variable would equal 0 if the data is from 

the original (miscellaneous retail) industry and bars would equal 1 if the data is from the 

newly added data set. The triple differences test will allow us to evaluate the movement 

in both the miscellaneous retail industry and the alcohol industry at the same time 

controlling for the same variables. Table 10 shows the regression analysis for of the 

triple differences test between employment in the miscellaneous retail industry and the 
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bar industry. 

 

Table 10 (Misc. Retail & Bars Employment – Triple Differences Analysis) 

 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

 

 (1) (2) (3) (4) 

VARIABLES Bar & Misc. 

Retail 

Employment 

Employment 

with Year effects 

(2001-2015) 

Employment 

with Year and 

State Effects 

(2001-2015) 

Employment 

with Year and 

State Effects 

from 2006 

     

1.treat -0.236 -0.244 -0.252* -0.321** 

 (0.156) (0.156) (0.137) (0.158) 

marijuana_legal 0.0436 0.0855 0.125 0.202 

 (0.274) (0.286) (0.235) (0.249) 

Treat_Bars 0.212 0.212 0.205 0.216 

 (0.206) (0.205) (0.195) (0.251) 

Year_Bars -7.54e-05** -7.52e-05** -7.19e-05*** -6.15e-05** 

 (3.40e-05) (3.41e-05) (2.49e-05) (3.02e-05) 

triple_differences 0.267 0.267 0.267 0.235 

 (0.390) (0.393) (0.381) (0.412) 

AvgUR   0.198*** 0.192*** 

   (0.0162) (0.0173) 

StateGDPmillions   1.98e-06*** 1.89e-06*** 

   (9.78e-08) (1.10e-07) 

Constant 7.361*** 7.409*** 6.094*** 5.946*** 

 (0.0402) (0.127) (0.160) (0.124) 

     

Observations 1,482 1,482 1,482 890 

R-squared 0.004 0.006 0.449 0.513 
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After running the triple differences analysis, the plausible story between 

marijuana and alcohol remains relatively similar. The coefficients on the marijuana 

policy variable (marijuana_legal) once again stayed statistically insignificant for both 

employment and establishments. When we look for the newly created triple differences 

variable (marijuana*pharmacy), we observe a positive coefficient, however once again 

statistically insignificant. This suggests that marijuana legalization does not have an 

impact on neither the other miscellaneous industry as well as the bar industry. Like the 

previous figure, this trend also suggests that marijuana and alcohol may be 

complements or substitutes (or completely unrelated) of each other as the two policy 

variables (marijuana_legal and marijuana_triple) which shows the differences in the 

dependent variable between the treatment and control states are statistically 

insignificant. The models stay relatively similar when conducted for businesses as well 

(see table 11). 
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Table 11 (Misc. Retail & Bars Establishments – Triple Differences Analysis) 

 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

  

 

 

 

 (1) (2) (3) (4) 

VARIABLES Establishments 

Bars as Triple 

Diffs 

Establishments 

with Year effects 

(2001-2015) 

Establishments 

with Year and 

State Effects 

(2001-2015) 

Establishments 

with Year and 

State Effects 

from 2006 

     

1.treat -0.223 -0.221 -0.265** -0.355** 

 (0.148) (0.148) (0.130) (0.156) 

marijuana_legal 0.0160 0.00691 0.0629 0.172 

 (0.269) (0.280) (0.235) (0.251) 

Treat_Bars 0.145 0.145 0.160 0.275 

 (0.214) (0.214) (0.205) (0.251) 

Year_Bars -9.44e-05*** -9.43e-05*** -0.000102*** -7.87e-05*** 

 (3.39e-05) (3.40e-05) (2.48e-05) (3.01e-05) 

triple_differences 0.436 0.436 0.437 0.275 

 (0.407) (0.409) (0.398) (0.424) 

AvgUR   0.211*** 0.205*** 

   (0.0161) (0.0172) 

StateGDPmillions   2.01e-06*** 1.90e-06*** 

   (1.04e-07) (1.13e-07) 

Constant 5.674*** 5.754*** 4.390*** 4.228*** 

 (0.0393) (0.127) (0.159) (0.115) 

     

Observations 1,491 1,491 1,491 900 

R-squared 0.007 0.007 0.453 0.524 
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From the regression, it is hard to define whether marijuana legalization has a 

positive impact on the bars industry or not, and a further analysis is required. With 

alcohol and marijuana being possible complements, it raises interesting policy questions 

which needs to be evaluated and discussed both at the state level and federal level. If the 

two goods are actual complements, investing in one industry may increase economic 

activity and state governments may be able to garner more tax revenue which could be 

used for different socio-economic policies. At the same time, the cost of law 

enforcement or policing might increase as the number of DUIs may possibly increase as 

more people consume both marijuana and alcohol.  

From all of this supporting evidence, there seems to be a story here -that 

legalization of marijuana actually might not have an impact on economic activity after 

all. First, there is a statistically insignificant positive correlation between the legalizers 

and the non-legalizers after the policy implementation in the industry that best 

represents marijuana in both employment and business growth. Second, although 

previous literature and studies suggest a strong correlation and trend between the 

marijuana and the pharmaceutical industry due to the fact that first, all of the marijuana 

legalizers have also legalized medicinal marijuana, we once again observe a statistically 

insignificant negative correlation between the legalizers and the non-legalizers in the 

pharmaceutical industry. This suggests that there is a possibility of a substitution effect 

occurring, where employees in pharmacies and drug-stores might be moving into the 

marijuana industry for reasons such as profit potential and business opportunities. 

Second, we observe a statistically insignificant positive correlation between the 

legalizers and the non-legalizers after the marijuana policy implementation in the 

alcohol industry, measured by the changes in the number of employees and businesses 
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in bars. As expected, the regression suggests that marijuana and alcohol consumption 

might not be complementary or substitute goods.  

However, it is important to understand that, due to the discrepancies and the 

make-up of states in general, the regression results can only show correlation and not 

causation. Simply put, just because the coefficient shows a positive value, that does not 

mean that a policy implementation – in this case, marijuana legalization- has a positive 

impact. As mentioned previously, for the marijuana policy to have a casual effect on 

economic activity, it must satisfy the underlying assumption that the only thing 

fundamentally different between the treatment group and the control group is the policy 

itself. However, that is not the case. There could be other variables omitted from the 

regression such as other state policies implemented that could boost employment or 

business growth or other un-measurable variables (omitted variable bias). It is also not 

plausible that a group of states may experience a 15% increase in employment, as the 

number is too large for it to make sense in the real world. Therefore, we cannot 

conclude that marijuana legalization increases has an impact or a causal relationship, 

instead there actually might be an association in the increase of economic activity as 

suggested in the hypothesis.   
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FUTURE QUESTIONS 

The most important question for the future is, whether legalization of 

marijuana actually increases economic activity and provides a positive socio-economic 

impact in the United States. Although the regression results show a strong positive 

correlation between marijuana legalization and economic activity, we do not have 

enough evidence to prove that marijuana legalization itself is the only causal factor. This 

may be due to the fact that there is no available data on the actual consumption or 

supply (amount sold) of marijuana because individual states are not required to report 

them. This paper used an industry code that might capture marijuana and it is difficult to 

exclude the possibility that other merchandise included in the industry code might have 

experienced a significant growth in demand and supply for reasons known and 

unknown. Also, previous literature and future marijuana projections made by think-

tanks rely on numbers collected through surveys or project numbers based on previous 

projections and data available to them. Those researches also may lack in data and 

might be affected by omitted variable bias as well as selection bias. Therefore, it is fair 

to conclude that the actual causal relationship between marijuana legalization and 

economic activity may not exist; we will need more reliable data to conduct and 

replicate all of the regressions in this paper.  

Another key statistical analysis issue is that the models likely suffer from an 

omitted variable bias and still need to take in account other variables omitted from the 

variable that may be correlated with both the dependent variable as well as the 

independent variables. However, it is important to state that it is merely impossible to 

solve the issue of OVB as individuals may come up with any variable that may have 

correlation with both the dependent variable and the independent variable. For example, 
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a variable that indicates how often people use cars (which seems irrelevant to marijuana 

legalization) may have a small correlation in marijuana legalization and employment. 

Employment (dependent variable) and the number of cars will have a positive 

correlation as many individuals need to use automobiles to go to work, but at the same 

time legalization of marijuana may have a negative correlation with automobile use 

because people fear in getting accidents or due to increased insurance costs. There are 

infinite numbers of variables that may cause omitted variable bias, and it is important to 

not go overboard with OVB. With that said, to accurately regress an equation, it is 

important to minimize omitted variable bias by adding many more variables into the 

regression, which this paper lacks due to the unavailable data as well as the fact that it is 

a relatively new industry.   

Another future question to evaluate is the positive socio-economic factor. 

Currently there exists arguments in many industries outside of the economic industry 

regarding the impact of marijuana. Researchers from CDC and Drug Enforcement 

Administration conclude that they have found an association between marijuana use and 

“…an increased risk of depression, an increased risk and earlier onset of schizophrenia, 

and other psychotic disorders, especially for teens that have a genetic predisposition33.” 

Also like tobacco smokers, marijuana smokers experience serious health problems such 

as bronchitis, emphysema, and bronchial asthma (DEA 73)34. Also, there are other 

negative externalities such as second-hand smoke or increased health/medical insurance 

costs that others or society as a whole may incur. Marijuana legalization is thought to 

effect children more than adults; who may be more prone to psychological and physical 

                                                 
33 Center for Disease Control and Prevention Center, “Health Effects” 

(https://www.cdc.gov/marijuana/health-effects.htm)  
34 Drug Enforcement Administration, “Drug Fact Sheets” (https://www.dea.gov/pr/multimedia-

library/publications/drug_of_abuse.pdf)  

https://www.cdc.gov/marijuana/health-effects.htm
https://www.dea.gov/pr/multimedia-library/publications/drug_of_abuse.pdf
https://www.dea.gov/pr/multimedia-library/publications/drug_of_abuse.pdf
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harm by marijuana intoxication. Also, if alcohol and marijuana are complements as 

discussed in the previous section, it may also increase more DUI’s or health problems 

overall. At the same time, legalization of marijuana may increase employment and grow 

businesses (premise of this paper) as well as creating a new revenue stream for state and 

federal government without cutting mandatory or discretionary spending. Also, the 

newly collected revenue may be allocated to education or drug rehabilitation, which 

may be incurred from the legalization.  

Marijuana legalization is also a very complicating policy question and it is 

likely that the Democrats and Republicans will differ on for many more years to come. 

However, legalization of marijuana may also have an impact or a spill-over effect on 

other industries and key political issues such as cannabis banking. Due to the conflict of 

laws between the state and federal government, many banks and depositary institutions 

nationwide have been reluctant making loans or taking a part in the marijuana business, 

in fear that they might be prosecuted for money laundering. As a result, dispensaries 

have only one option to hold on to their assets; to keep cash (bank notes) inside their 

own stores and dispensaries and banks are neglecting their moral obligation to serve the 

people and protect their assets, it has led to shootings and robbery attempts in San 

Bernardino (June 23rd, 2016) as well as Denver (June 20th, 2016) have grown in 

numbers. Federal government and regulators have the moral obligation to protect assets 

and properties of businesses and individuals and reform banking regulation. Lacking 

dispensaries to have access to finances also have an impact on national security as well. 

The U.S. treasury has estimated $300 billion in money laundering annually in illicit 

proceeds, with fraud and drug trafficking offenses generating most of those proceeds35. 

                                                 
35 United States, Department of Treasury. (2015). National money laundering risk assessment 2015. 
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Allowing sellers to legally have access to financial services could cut money laundering 

and fraud allowing some of the $300 billion to enter the economy (and not disappear in 

illegal markets). This poses a significant threat to our national security as well as impact 

our macroeconomic policy, which is heavily reliant on the money supply of the US 

dollar circulating in the market. 

To conclude, we will need to monitor the effects of marijuana legalization and 

obtain more data to conduct a more accurate research to test whether marijuana 

legalization actually has an impact in economic activity for those who decide to legalize 

marijuana. At the same time, states and federal agencies need to communicate with each 

other more effectively and come up with a standard regulation practice or legislation to 

avoid future complications and to provide security (or prevent both physical and non-

physical threats) to the people of the United States.   

 

 

 

 

 

 

 

 

 

 

                                                 
(https://www.treasury.gov/resource-center/terrorist-illicit-
finance/Documents/National%20Money%20Laundering%20Risk%20Assessment%20%E2%80%93

%2006-12-2015.pdf) 

https://www.treasury.gov/resource-center/terrorist-illicit-finance/Documents/National%20Money%20Laundering%20Risk%20Assessment%20%E2%80%93%2006-12-2015.pdf
https://www.treasury.gov/resource-center/terrorist-illicit-finance/Documents/National%20Money%20Laundering%20Risk%20Assessment%20%E2%80%93%2006-12-2015.pdf
https://www.treasury.gov/resource-center/terrorist-illicit-finance/Documents/National%20Money%20Laundering%20Risk%20Assessment%20%E2%80%93%2006-12-2015.pdf
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CONCLUSION 

Legalization of recreational marijuana has been a controversial topic ever since 

the first ballot initiative began in the 1960s and it is likely that political debate over the 

issue will intensify in the years to come. Although the Trump administration has 

opposed legalizing recreational marijuana at the federal level, four states; 

Massachusetts, Nevada, California, and Maine have legalized recreational marijuana at 

the state level. Ever since Colorado and Washington became the first states to legalize 

recreational marijuana in 2012, legalization has generated over 130 million dollars in 

tax revenue for Colorado and over $83 million in Washington. As individuals become 

more accustomed to recreational marijuana and policies develop, we can expect an 

increase in demand of marijuana; therefore, raising state tax revenues significantly. At 

the same time, Colorado and Washington has established a good public policy level 

using the marijuana excise tax revenue for school capital construction assistance, 

substance abuse prevention and treatment programs, drug education programs, as well 

as academic research and evaluation on the effects of marijuana legalization. Besides 

increased tax revenues, both states have observed a decrease in the crime rate as well.  

However, my findings depart from literature and projections that legalization of 

marijuana would increase economic activity in the 453998 (All Other Miscellaneous 

Store Retailers, except Tobacco Stores) industry, that seem to best represent the 

marijuana industry. The difference-in-differences coefficient in all of the models looking 

at the changes in employment and businesses were statistically insignificant in all but 

one cases. This was rather unexpected, given that previous research has suggested an 

increasing economic activity as well as the graphs showing a significant increase in both 

employment and businesses for Colorado and Washington. 
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However, at the same time, there were many difficulties with assessing the 

economic impact of legalizing marijuana, considering the fact that there is no actual 

public data available due to the fact that state governments are not required to report any 

data solely on the marijuana industry. Due to the limitations of the data, the empirical 

analyses introduced in this paper had to rely on an industry data that had more than just 

marijuana, which might have not accurately measure the impact of marijuana 

legalization. Also, since legalization of marijuana occurred relatively recent, the data 

might not have fully demonstrated the whole entire effect of legalization as there exist a 

lag in the economy after a sudden policy change. Unlike some policies, the legalization 

of policy drastically changed the market; no one could have anticipated the changes or 

accumulated assets and capital to prepare for the new marijuana market. Also, despite 

legalization, businesses and individuals might be reluctant stating a marijuana 

dispensary due to federal law. A lack of access to financial capital may also have a 

significant effect on the slow start on the marijuana industry. Also, my empirical 

analyses may suffer from omitted variable bias as well as there are many different 

variables that may effect changes in employment and other independent variables used 

in the analyses. Additionally, my results may not be generalizable to different states or 

settings. Different states might have different future laws or tax policies. As a result, we 

cannot just take the predictions as well as the numbers from Colorado and Washington 

and assume that all states will experience a positive growth in economic activity and 

collect sufficient tax revenue that will be beneficial for public policy.   

 Although the empirical analyses failed to show a causation between marijuana 

legalization and economic activity, that does not mean that we should simply ignore this 

policy issue. It would be wise to re-conduct this analysis in the future when there are 
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more readily available data. 
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