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Abstract:  In 2018, the United States Environmental Protection Agency estimated that  
the total generation of municipal solid waste in the U.S. alone was 292.4 million tons, 
approximately 25% of which are plastics, glass, and metal materials.  Most of these 
wastes are managed by state and local governments.  Extended Producer Responsibility 
(EPR) systems internalize externalities of municipal waste by forcing manufacturers and 
importers of plastics, glass and metal materials to take a significant degree of 
responsibility for the environmental impacts of their products.  EPR policy is intended to 
shift the financial burden of waste management away from consumers and local 
governments to producers or brand owners.  The policy concept is currently more 
common in European Union countries, where it is mostly regulated within the context  
of waste electrical and electronic equipment (e-waste), batteries and end-of-life vehicles.   
In the U.S., EPR policy is not yet widely popular and there is no federal law that requires 
producers to take such responsibilities; policies have been enacted on a state-by-state 
basis.  This paper, therefore, studies the relationship between adoption of EPR laws and 
several state internal characteristics: state reliance on the manufacturing sector, business-
friendly climate of each U.S. state, and state partisanship between 1991 and 2022.   
The findings indicate that states that have a friendly-business climate and Republican-
controlled governments tend to adopt fewer EPR laws.  Results also show that 
dependency on the manufacturing sector does not influence the adoption of EPR policy 
and previous adoptions of EPR policy across states poses a positive significant influence 
over the adoption of EPR laws.  These findings enable policymakers to create effective 
policy to enhance waste management systems and address environmental issues. 
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CHAPTER I 
 

 

INTRODUCTION 

The United States Environmental Protection Agency (EPA) announced the new National 

Recycling Goal, which is to increase the national recycling rate to 50 percent by 2030 (EPA, 

2020).  This is a challenging and ambitious goal, because to reach the goal, it requires strong 

cooperation and committed effort from different stakeholders ranging from households, local 

governments, state governments, and private sectors.  In line with this, environmental interest 

groups such as Green Peace and World Wildlife Fund (WWF) have questioned committed efforts 

from the industries and their sincerity in solving the waste disposal problem.   

Recent data from EPA shows that the total generation of municipal solid waste in 2018 

alone was 292.4 million tons or 4.9 pounds person per day (EPA, 2020).  Consequently, 

consumers and local governments have spent vast amounts of money to handle waste disposal 

and waste management systems.  To tackle this pressing issue, the idea of placing responsibility 

for a product’s end-of-life environmental impacts on producers was introduced, known as 

Extended Producer Responsibility (EPR).  EPR policy is an environmental policy that intends to 

shift the financial burden of waste management away from consumers and local governments to 

producers or brand owners.  The Organisation for Economic Co-operation and Development 

(OECD) stated EPR policy is one of the policy options that aims to reduce waste management 

costs, reduce materials use and enhance product reusability and recyclability (OECD, 2021).
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Extended Producer Responsibility (EPR) is a concept in which manufacturers and 

importers of the products take a significant degree of responsibility for environmental impacts  

of their products (OECD, 2021).  The concept is also known as “polluters pay the price”.   

EPR policy is more common in European Union countries, where they regulate within the context 

of waste electrical and electronic equipment (e-waste), batteries and end-of-life vehicles (OECD, 

2014).  EPR policy has also been widely implemented among OECD members, and in 

Scandinavian countries and Japan.   

In the United States, the concept is not yet widely popular.  The U.S. Congress passed  

the Resource Conservation and Recovery Act (RCRA) in 1976 to address the increasing problems  

on municipal and industrial waste.  The law authorizes the EPA to control hazardous waste 

including generation, transportation, treatment, storage and disposal of hazardous waste through 

EPA’s regulations and guidance.  However, the RCRA Act is heavily focused on solid waste 

control, such as toxic solids, liquids, and gases.  There is no federal law that specifically requires 

producers to take such responsibilities for treatment and disposal of consumer products; it has left 

each state to decide on EPR policy. 

According to the Product Stewardship Institute (PSI), there are over 100 active EPR laws 

covering 16 different products across the United States (PSI, 2022).  Figure 1 presents the current 

overall picture of EPR in the United States; we can visually see that the adoption of EPR policy is 

more common in the west coast and northeastern regions of the country, while it is less common 

in the midwest and the south.  



3 
 

Figure 1: EPR Laws Map 

 

 

 

 

 

 

 

 

 

 

 

 

Source: U.S. EPR Laws, Product Stewardship Institute (PSI) 2022 

  As EPR policy aims to regulate manufacturers on the treatment or waste disposal of 

post-consumer products, trade-offs between environmental protection and economic benefits 

often remain a debatable policy topic.  Empirical evidence thus far on EPR policy has sorted 

generally into two sides: one that is in favor of EPR policy and another that goes against it.  

Esenduran et al. found that EPR policy, which focuses on producer responsibility alone,  

can reduce the total landfill diversion and welfare amid competition (2019).  Additionally, Zhao 

et al. findings also revealed that the EPR policy significantly improves green technology 

innovation and promotes more advanced green invention patents (2021).  On the opposite end, 

some scholars claim that adopting strict environmental policy can negatively affect the economy, 

and some evidence has shown that the overall impact of domestic regulation on the environment 

negatively affects the manufacturing sector (Babool and Reed 2010; Gray and Shadbegian 1993; 
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Gray 1987; and Dean et al. 2000).  Davis argued that policy decisions are largely influenced by 

political factors such as the partisan orientations of the statewide electorate and the ideological 

makeup of state voters as well as economic resource variables such as the generation of revenue 

from taxes (2017).  Therefore, when it comes to policy adoption, state governments often have to 

take factors such as environmental protection, citizen well-being, economic development, 

citizens’ ideology into consideration before adopting certain environmental policy.  

 Unlike the Clean Air Act of 1970 and Clean Water Act of 1972, the EPA does not hold 

the authority to enforce EPR policy at a state level.  State governments are not obligated to adopt 

such a policy and this is where the issue of federal tension arises.  In the case of EPR policy, EPA 

cannot regulate all states to comply with uniform standards on product stewardship; they can only 

provide a guideline and best practices on EPR adoption to state and local governments.   

In reference to EPR policy and federalism, some states are far more advanced than others.  

California alone has 11 laws dedicated to EPR making it the most progressive states on EPR 

policy; these Californian EPR laws regulate different types of products such as paint, carpet, 

mattress, pesticide containers, mercury thermostats, pharmaceuticals and sharp waste 

(CalRecycle, 2023).  California’s EPR laws aim to create a setting for markets that reflect  

the environmental impacts of a product, and to which producers and consumers respond 

(CalRecycle, 2023).  The state agency that handles and enforces California’s EPR policy is the 

Department of Resources Recycling and Recovery, which is also known as CalRecycle.  

CalRecycle oversees statewide waste management programs and various initiatives on recycling; 

it also developed its own EPR framework and checklists for stakeholders, which is considered 

more advanced than what the EPA has offered.  What we see from California’s EPR policy  

is beyond the baseline level of protection that the federal agency has suggested and this can be 

seen as “race to the top”, and California certainly succeeded in reaching the top.   
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Maine is another state that has adopted EPR policy with nine relevant laws, making it  

the second most progressive state on the list.  These laws were passed to foster sustainable 

systems for the production and use of products, and Maine’s EPR policy is marked as an integral 

part of Maine’s solid waste management strategy (Maine Department of Environmental 

Protection, 2022).   Maine’s Department of Environmental Protection is the primary agency that 

oversees the implementation and enforcement of EPR policy.  Maine’s laws specify product 

stewardship responsibilities for end-of-life management for different products such as batteries, 

electronic waste, cell phones, paint, mercury-added lamps, mercury thermostats (Maine 

Department of Environmental Protection, 2022).  Some states such as Connecticut and 

Washington have also developed more advanced and comprehensive EPR policies of their own 

and named them as “EPR-plus” policies (Quinn, 2023).  This also results from the “race to the 

top” phenomenon, which generally takes place when a state has a high level of self-autonomy  

to determine which policy to adopt and allow the room to foster policy innovation.   

Waste Dive, the journalism site dedicated to provide news and insights on waste and 

recycling trend, stated that strong support from high-ranking officials like state governors matters 

in adopting EPR policy and stakeholder engagement on EPR bills could make or break legislation 

(Quinn, 2023).  These stakeholders include producers, brand owners, state governments, local 

governments, public officials, interest groups, environmental advocacy groups and residents.   

By nature, the stakeholders that are in favor of environmental policy are environmental advocacy 

groups and affected residents, while those who are not in favor of the policy are producers, brand 

owners and the interest groups that advocate for the private sector.  The stand of state 

governments, local government and public officials is generally congruent with public opinion, 

culture of the state, and state partisanship.  
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On the other end, there are still 17 states that have not yet adopted any EPR law.   

In the context of EPR policy, the empirical explanation is limited to conclude why a large number 

of states have not yet adopted the policy.  Waste Dive stated that “Recycling is generally seen as 

a bipartisan issue” (Quinn, 2023).  This statement indicates that the decision to adopt or not adopt 

certain policy depends on which party controls the state government.  Quinn (2023) also stated 

that it depends on local infrastructures that have capacity to support the recycling policy.   

The concerns over relevant costs, economic competition and disagreements with manufacturers 

could often slow down the policy adoption process (Miller, 2021; and Quinn, 2023).   

Gradus et al. (2019), who investigated the drivers of curbside recycling program adoptions  

in 1,856 local governments, added that the adoption of curbside recycling is limited by capacity 

constraints, public expenditures and wealth of the community.  Their findings are well-aligned 

with comments from Quinn (2023) and Miller (2021) that costs and capacity matter. 

Because literatures related to EPR policy in the U.S. are still very limited, this study  

aims to study the relationship between adoption of EPR policy and several state internal 

characteristics: state’s reliance on the manufacturing sector, business-friendly climate of each 

U.S. state, and state partisanship between 1991 and 2022.  I intend to explore the state’s internal 

determinants that influence adoption of EPR policy; these internal determinants include  

the economic conditions and state partisanship of the 50 U.S. states.  With this, I argue that states 

that are more reliant on the manufacturing sector are less likely to adopt EPR policy and those 

with business-friendly climates tend to adopt less EPR laws as well.  I also expect to see 

Republican-controlled states adopt fewer EPR laws than Democrat-controlled states.   

I use a fixed-effects model for my analysis, using STATA to estimate the effect of internal 

characteristics of each state on adoption of EPR policies. 
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Over the course of this paper, I first discuss existing empirical evidences related to the 

impacts of EPR policy and environmental regulations.  Following this brief empirical discussion, 

I explain my theory in the context of state policy adoption theory and the role of state internal 

determinants.  Next, I introduce the dataset, followed by results, and I finally conclude with a 

discussion of results and provide directions for future research. 
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CHAPTER II 
 

 

REVIEW OF LITERATURE 

Extended Producer Responsibility (EPR) policy is more common in European Union 

countries, where they regulate within the context of waste electrical and electronic equipment  

(e-waste), batteries and end-of-life vehicles (OECD, 2014). EPR policy is also widely 

implemented among OECD members and Scandinavian nations.  In the U.S., the concept is not 

yet widely popular.  The U.S. Congress passed the Resource Conservation and Recovery Act 

(RCRA) in 1976 to address the increasing problems on municipal and industrial waste.   

The law tasks the United States Environmental Protection Agency (EPA) with controlling 

hazardous waste including generation, transportation, treatment, storage and disposal of 

hazardous waste through EPA’s regulations and guidance.  However, the RCRA Act is heavily 

focused on solid waste control such as toxic solids, liquids, and gases.  There is no federal law 

that specifically requires producers to take such responsibilities for treatment and disposal of 

consumer products; it has left each U.S. state to determine a suitable law that fits their contexts.  

Since EPR policy generally aims to regulate manufacturers on the treatment or waste disposal of 

post-consumer products, state policy makers are often confronted with choices between 

protecting the environment and promoting economic development (Stream 2002).  

It is not only policy makers who find it hard to balance between preserving  

the environment and economic prosperity; policy scholars often debate over trade-offs between 

environmental protection and the economic benefits on environmental policy.  
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Empirical evidence thus far on EPR policy has sorted generally into two sides: one that is in favor 

of EPR policy and another that goes against it.  Starting with those on pro-EPR side,  

Esenduran et al. (2019) used an economic model to test their theory on the effects of EPR policy.  

The findings suggested that EPR policy that focuses on producer responsibility alone can reduce 

the total landfill diversion and welfare amid competition.  Esenduran et al. (2019)’s study answers 

the ultimate goal of EPR policy that is to reduce waste generated by the manufacturers and cost 

burdens off from the local governments.  In addition to this, Zhao et al. (2021)’s findings revealed 

that the EPR policy significantly improves green technology innovation and promotes  

the more advanced green invention patents.  This implies that if the state enacts more EPR laws, 

it will influence businesses to adopt more advanced green technologies into their business 

operations, which will benefit the state economically and the environment in the long run.  

Similar to Rahmani et al. (2021)’s study, which found that when recycling technology choice  

is adopted, collective recycling systems can lead to higher environmental and economic benefits 

than individual recycling systems because collective recycling systems provide stronger 

incentives for recycling technology improvements.  Both Zhao et al. (2021)’s and Rahmani et al. 

(2021)’s studies reconfirm that EPR laws not only help reducing risks on the environment,  

they also bring in economic benefits.  Lastly, Smulders (1995) also argued that improvements  

in the environmental quality that follow environmental policy can boost the productivity of  

the environment and economic growth, because the environment provides necessary inputs  

to economic production and accumulation processes (Smulders 1995, 1).  

 On the opposite end, some scholars claim that adopting strict environmental policy can 

negatively affect the economy.  Some evidence has shown that the overall impact of domestic 

regulation on environment negatively affects the manufacturing sector (Babool and Reed 2010; 

Gray and Shadbegian 1993; Gray 1987; and Dean et al. 2000).  Gray and Shadbegian’s (1993) 
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study, which focuses on the connection between productivity and measures of environmental 

regulations for plants in paper, oil and steel industry concluded that more regulated plants have 

significantly lower productivity levels and slower productivity growth rates than those plants 

what were not heavily regulated.  Similar to Gray’s (1987) work that found the Occupational 

Safety and Health Administration (OSHA) and the United States Environmental Protection 

Agency (EPA) regulation reduced productivity growth in the average manufacturing industry  

by 0.44 percentage points per year, over 30 percent of slowdown in the 1970s.  Gray (1987) also 

stated that the reason manufacturing industry in the U.S. is largely affected because the industry 

is highly regulated by the two agencies compared to other industries.  On top of this, Dean et al. 

(2000) also revealed that environmental regulations pose significant impacts on formation of 

small-scale businesses across a broad range of manufacturing industries, while those regulations 

pose no effect on large-scale businesses.  These findings are in the same direction where  

they addressed negative impacts on the manufacturing sector caused by government 

environmental regulations.      

As for EPR laws specifically, Milanez and Bührs (2009), who studied the development 

and implementation of EPR policy in Brazil, concluded that institutional capacity is required  

to successfully implement EPR policy.  Although one of the goals of EPR policy is to motivate 

companies to invest in innovation and develop preventive and more efficient solutions to their 

business operations, they found that manufacturers in Brazil failed to stimulate effective 

environmental innovation and their operational costs were actually increased.  Milanez and Bührs 

(2009)’s findings are very different from Zhao et al. (2021)’s study, which assessed the impacts 

of EPR policy on corporate green technology innovation in mainland China, where they found  

a positive relationship.  Milanez and Bührs (2009) argued that EPR policy is not necessarily  

an effective strategy to improve environmental performance, unless institutional capacity  

is strong.  In addition to this, McKerlie et al. (2006), who studied a product stewardship initiative  
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in Canada, found that one of the major challenges is how the jurisdictional responsibilities  

are divided amongst the different levels of government and there is lack of federal mandates  

to implement EPR resulted in regional and variations when implementing such a policy 

(McKerlie et al. 2006, 624-625).  

We have witnessed both pros and cons of impacts from environmental regulations on  

the private sector, economy, environment and the related industries.  However, there are not many 

empirical evidences found specifically for the case of EPR policy in the United States, which is 

one of the contributions of this study, we can learn from similar industries such as energy, and  

oil and gas industry.  In particular, we can extrapolate factors that influence the state to adopt 

environmental policy.  Davis’s (2014) findings stated that if oil and gas drilling activities 

dominate the area, there tends to have strong support for fracking operations from residents and 

city officials.  This implies that despite the impacts caused by drilling activities, the community 

may support the industry if the industry is tied with residents’ incomes and community’s 

revenues.  This behavior and reaction towards certain environmental policy may differ from 

region to region depending on how dominant the industry is.  Davis (2017) found that policy 

decisions are largely influenced by political factors such as the partisan orientations of the 

statewide electorate and the ideological makeup of state voters as well as economic resource 

variables such as the generation of revenue from taxes.  This finding indicated that decisions  

on environmental policy go beyond the issue of environmental protection; decisions involve 

political agendas such as getting re-election and public opinion.  

Kang (2002) confirmed that the administrative structures of state environmental programs 

as well as the environmental ideology of state representatives significantly influence state 

economic development.  The unified structure of the state environmental programs can help 

reduce transaction costs for different administrative organization (Feiock and Stream 2001;  

Kang 2002; Lüthi and Prässler 2011).  In addition, the party that takes control of the state 
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government has considerable impact on patterns of state economic growth.  Feiock and Stream 

(2001) also asserted that state policies and administrative institutions play an important role  

in influencing environmental policy, private resource allocation decisions and return on 

investments of the private sector.  Their findings confirmed that certain administrative 

arrangements for environmental regulation may enhance economic development as transaction 

costs are lessened.  As for the role of party affiliation in relation to environmental policy at  

the state level, Pacca et al. (2021) who studied the influence of lobbying, electoral incentives  

and U.S. state governor’s party affiliation on environmental expenditures found that Democratic 

governors spend more on the environment than Republican governors.  However, in oil-abundant 

states and those states where polluting industries are economically important to the states, 

Democratic governors decrease their environmental expenditures (Pacca et al. 2021, 561).   

Pacca et al.’s (2021) findings correlated with Davis’s (2014) findings: the state or the community 

may support the industry if the industry is tied with residents’ incomes and state’s revenues,  

but in case of Pacca et al. (2021), they primarily focused on the elected state officials.   

Through a literature review, I have discovered some key internal determinants of the state that 

might pose significant influence on the adoption of EPR policy including state dependency  

on the sector, regulatory climate for businesses and state partisanship, which will be discussed 

with more details in the theory section.  
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CHAPTER III 
 

 

THEORY 

The United States is a country where federalism appears to be the most obvious feature  

of the system of governance (Hanson 2018, 29).  Its governance system grants states a certain 

level of power to determine their own paths and enact laws that are intended to meet demands and 

satisfy needs of their constituents.  The relationship between states are not federal, but confederal, 

which constitutionally recognizes power of each U.S. states on equal footing (Hanson 2018).   

Because of the nature of governance, we have witnessed how different states react to 

certain policy differently such as health policy, economic policy, social policy and environmental 

policy.  With this level of autonomy to form, innovate and adopt their own policy, we often see 

policy move throughout the nation in a process termed “policy diffusion”.  Colvin and Jansa 

(2019) defined policy diffusion as a process when policies adopted in one place are then 

introduced and adopted elsewhere.  The states or subnational governments, therefore, can be seen 

as “laboratories of democracy”, where they can experiment with different policies and learn from 

one another (Colvin and Jansa 2019; Shipan and Volden 2008).  

To understand how state governments adopt a certain policy, it is important to explore 

factors that influence a state’s decision to adopt a policy. Past research has identified two 

mechanisms: internal determinants and regional diffusion models.  Internal determinants can be 

described as “political, economic, and social characteristics internal to the state, which can lead  

a state government to innovate the policy” (Berry and Berry 1990, 396).  Regional diffusion 
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models aim to predict whether or not states are likely to emulate the policies of other states within 

close geographical proximity (Walker 1969).   Berry and Berry (1990) used state lottery 

adoptions to test their theory on the internal determinants and regional influences with  

the assumption that a state without a lottery will likely adopt one in a given year, which is 

determined by the internal determinants and influenced by the pattern of lottery adoptions of  

the nearby states.  Berry and Berry (1990) believed that both economic and political conditions 

have the effects on the motivation of state political officials to adopt the state lottery program, 

which is aligned with my theory that economic and political conditions as the state’s internal 

determinants can play a major role in influencing the adoption of EPR policy among U.S. states.  

Their result revealed that “both internal political and economic characteristics of a state and  

the number of previously adopting neighboring states are found to influence the probability of  

a lottery adoption” (Berry and Berry 1990, 410).  Their finding inspired me to pay closer attention 

to internal factors that might reflect states’ motivation to adopt the policy.  Hwang and Gray 

(1991) reiterated Berry and Berry’s (1990) argument that states adopt policy strategies in order to 

maximize their standing, particularly to strengthen their economic positions and increase a state’s 

competitiveness.  Wong (1988) and Ringquist and Garand (1999) also argued that state internal 

characteristics such as political factors play an important role in policy outcomes, and agreed  

that economic concerns also influence the shape of policy objectives.  These authors’ arguments 

are connected to my study as I expect political-economic factors including a state’s dependency 

on the manufacturing sector, a state’s business climate and state partisanship to influence EPR 

policy adoption at the state level.   

Another policy sub-area that can be referenced to the case of EPR policy is climate 

change policy.  Matisoff’s (2008) study specifically focused on the adoption of state climate 

change policy and a state’s characteristics that drive the state to adopt policy change.  He found 

some internal determinants that influence policy innovation on climate change including 
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environmental conditions of the state and demands of citizens.  The key obstacle in adopting 

climate change policy that he found was a state’s dependency on carbon-intensive industries  

such as coal and natural gas.  My argument is similar to Matisoff’s (2008) argument, in which  

he stated that the states that produce coal and natural gas are less likely to adopt energy efficiency 

and renewable energy policies, in order to protect local industries (Matisoff 2008, 534).   

This is the same way I argue that states that are more reliant on the manufacturing sector will be 

less likely to adopt EPR policy.  In addition to Matisoff’s (2008) work, Bromley-Trujillo (2012) 

also studied state internal determinants in the U.S. and focused on why states vary in their level  

of environmental program support.  Bromley-Trujillo found that wealthy states with strong 

environmental interest groups and Democrat party-controlled governments are most likely to 

address environmental issue.  Bromley-Trujillo’s (2012) argument is connected to my argument 

in the way that Republican party-controlled governments are less likely to adopt the EPR policy, 

which I will discuss this argument later in my H3.  

For this study, I will only focus on Extended Producer Responsibility policy (EPR), 

which is a concept in which manufacturers and importers of the products take a significant degree 

of responsibility for environmental impacts of their products (OECD, 2014).  EPR policy is 

intended to shift the financial burden of waste management away from the consumers and local 

governments to producers or brand owners.  While EPR laws are known to be widely adopted  

in certain region of the U.S. such as in the west coast and northeastern regions, EPR is still 

considerably new to many U.S. states as more than half of the U.S. states have none or only one 

EPR law adopted.  I, therefore, intend to explore further by looking into state internal 

characteristics that influence states to adopt EPR policy.  Scholars have used different measures 

to assess how innovative U.S. states are.  Walker (1969) was among the first scholars whose 

works were focuses on constructing innovation score based on the speed with which the states 

adopted the new policy programs in comparison to other U.S. states.  On top of Walker’s (1969) 
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work, Nicholson-Crotty et al. (2014) developed a measure of collective policy innovation,  

which measures formal cooperative policy arrangements among the states and compares  

their measure to other existing measures of internal state policy innovation.   

Their findings indicated that state innovativeness is often a statistically and substantively 

important determinant of collective policy innovation (Nicholson-Crotty et al. 2014, 321).  

Nicholson-Crotty et al.’s (2014) study provided a constructive guidance on how scholars  

can study state innovativeness.  This study will focus on why some states are more receptive  

to EPR policy than others. 

In the United States, because there is no federal law that specifically requires producers 

to take responsibilities for treatment and disposal of consumer products, each state has been left 

to decide.  According to the Product Stewardship Institute (PSI), there are more than 100 active 

EPR laws covering 16 different products across 33 U.S. states (PSI, 2022).  As EPR policy aims 

to regulate manufacturers on the treatment or waste disposal of post-consumer products,  

trade-offs between environmental protection and economic benefits often remain a debatable 

topic.  Considering EPR policy as policy innovation, state governments may find it challenging  

in balancing environmental protection, citizen well-being and promoting economic development.  

I argue that when a state is highly reliant on manufacturing activity, they are less likely to adopt 

EPR policy, because the state is concerned more about economic benefits, tax revenues, and 

economic competition among U.S. states.   

Davis (2014), who studied fracking policies in Colorado, Pennsylvania and Texas 

addressed that tension between regulatory policy and economic development policy are relatively 

common.  His findings revealed that if oil and gas drilling activities dominate the area, there tends 

to be strong support for fracking operations from residents and public officials.  Additional work 

from Davis in 2017 on fracking policies in the United States found that 1) states with higher 

severance tax rates were significantly more likely to adopt policies that mitigate environmental 
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risks and 2) economic structure leads to increasing support for environmental preservation 

policies including development policies that are environmentally sustainable (Davis 2017).   

These findings imply that despite the environmental impacts caused by fracking activities,  

the community and the state government may support the industry if the industry is tied with 

residents’ incomes and community’s revenues.  This behavior and reaction towards certain 

environmental policy may differ from region to region depending on how dominant the industry 

is.  Davis’s findings from both studies support my argument that when economic factors become 

the important criterion in policy decision making, concern on the environmental policy may 

become less prioritized agenda.  

H1: States that are highly reliant on the manufacturing sector tend to adopt fewer EPR laws than 

states that are less reliant on the manufacturing sector. 

When taking tax revenue into account, one of the main sources of income for  

all the states are from businesses, this is one of the main reasons why all states are competing to 

attract more businesses into their states.  Having more businesses mean much more than taxes, 

but employment, movement of skilled workforce and long-term fiscal stability for the state.   

Businesses and manufacturers, therefore, often seek for a business-friendly climate to do 

businesses.  To illustrate the impact of regulatory policy, the case of California where businesses 

are running away from California to a more business friendly climate and states which offer 

more-favorable tax laws can be a good example (Ohanian and Vranich 2021; Makris et al. 2007;  

McGee 2017; and Walczak 2017).  These large cooperates include Tesla - the world’s largest 

electric car producer, who decided to relocate its corporate headquarter from Palo Alto, California 

to Austin, Texas in 2021, as well as Oracle, Caterpillar, Hewlett Packard Enterprise who also 

decided to leave California in the past recent years.  Hoover Institution at Stanford University 

identified at least 265 headquarters of California businesses have relocated outside California  
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and also revealed that regulatory climate and favorable tax laws are among the top reasons  

these cooperates leave the state (Ohanian and Vranich, 2021). 

 One characteristic of a friendly-business climate is imposing less regulations  

to businesses.  EPR policy is considered as environmental regulatory policy that imposes 

regulatory requirements related to waste disposal and waste management on manufacturers.  

Thus, manufacturers are more likely to stay away from those strictly regulated states and EPR 

policy can be one of the factors that when brand owners consider where to do their businesses.  

Luthi et al. (2011) studied how different factors influence decision making on company level  

and examined project developers’ policy preferences to enhance the deployment of wind energy.  

The findings showed that wind energy project developers value risk mitigation highly.   

Legal security, short administrative process duration, and favorable grid access regulations  

are among important aspects that investors consider.  Their findings imply that businesses are 

strongly concerned about a state’s regulatory climate and legal security, especially when they are 

doing business expansion and starting a new project.  Their findings also explain the relocation 

phenomenon in California in the past 5 years, where businesses have fled to states that offer  

a more-friendly business climate and favorable tax laws.  

H2: Business-friendly states tend to adopt fewer EPR laws than less business-friendly states. 

Finally, political factors such as the partisan orientations and the ideological makeup may 

play their part in shaping EPR policy.  Berry and Berry (1990) stated that the public officials can 

be influenced by the political and economic environment of their own state.  On a similar note, 

state legislatures tend to adjust the content of the policy to fit the political and economic 

circumstances of their own states as well (Jansa et al. 2018).  Boushey (2016), who tested 

whether electoral pressure leads government to disproportionally emulate policy innovations  

that reinforce popular stereotypes, found that state governments are more likely to adopt policy 
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innovations that extend benefits to strong support, popular, and powerful target populations 

(Boushey 2016).  Although his work was focused on criminal justice policies adopted across  

state governments, I can still relate his work to my study as I learned how electoral pressure 

influences the probability that state governments choose to adopt policy innovation.   

Mallinson (2021) explored the patterns of the spread to understand how the relative 

importance of ideological and neighbor adoption cues change over time and what factors 

influence those cues.  Mallinson (2021) tested how geographical and ideological cues increase  

or decrease in importance over time, his findings revealed that not all policy innovations  

are subject to the influence of neighbor state adoption cues, while ideological neighbors often 

serve as source of policy innovations (Mallinson 2021, 82).  Additionally, his results showed that 

the influence of policy and political cues have shifted over times (between 1960 to 2014) and that 

polarization plays an important role in such a shift.  Mallinson’s (2021) study proved that  

the dynamic of policy diffusion is not static, but it evolves over the time.  Mallinson demonstrated 

that when it comes to policy diffusion, being neighbors may not be as influential as shared 

ideology.  This might superficially answer why California and Arizona do not share a similarity 

when it comes to policy adoption, even though the two states share a border.  Knowing that 

political polarization matters in term of conditioning neighbor and ideological cues also helps  

to understand why certain policies are adopted while some are being neglected.  Certain policies 

might be tied to political polarization and adoption could affect the political game as well as 

political gain within state politics.  

Caughey et al.’s (2017) work focused more on the partisanship of state officials.   

They analyzed the effects of party control of state legislatures and governorships.  Their findings 

revealed that partisan effects on state policy have consistently increased over the past eight 

decades, with a dramatic growth since 1980s onwards, more importantly the authors found  

a supportive evidence that partisan polarization has increased partisan effects on policy.   
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The authors also pointed out that “greater policy effects when and where Democrats and 

Republican identifiers diverge more in their policy views and where roll-call voting  

in the state legislature is more polarized by party” (Caughey et al. 2017, 1343).  Caughey et al.’s 

(2017) finding is linked to Mallinson’s (2021) study in the way that ideological cues do matter, 

particularly when the ideological gap between candidates and elected officials is growing wider.  

Partisan polarization takes place across all levels of actors from state constituents to state 

officials; polarization can cause policy effects as evidenced by Caughey et al.’s (2017) findings 

that more Democratic officials are increasingly likely to support liberal policies without 

reservation.  

Because accounting for ideology, partisanship and electoral competition are considered 

as the political forces that lead the state governments to support certain policies I, therefore, 

include the partisan orientation of the statewide electorate as the third hypothesis.  

H3: Red states tend to adopt fewer more EPR laws than blue states. 
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CHAPTER IV 
 

 

METHODOLOGY 

Dependent Variable:  My dependent variable is EPR laws enacted by each U.S. state.   

As these EPR laws have been adopted at the state level, I draw data from the Product Stewardship 

Institute, which collected data on producer responsibility programs, policies and laws across  

50 U.S. states from 1991 to 2022 (Product Stewardship Institute, 2022).  Their dataset is the most 

comprehensive dataset available on EPR laws, consists of 101 laws across 16 product categories 

across all U.S states.  My unit of analysis of the dataset is the “EPR law”, which was enacted  

by the state governments; these laws regulate a manufacturer’s responsibility for its product 

extending to post-consumer management of that product and its packing. These laws can be 

categorized into two features: 1) the laws that shift financial and management responsibility  

with government oversight, upstream to manufacturers and away from the public sector,  

and 2) the laws that offer incentives to manufacturers to incorporate environmental considerations 

into the design of their product and packing (Product Stewardship Institute, 2022).  To increase 

validity of my study, I include all the data from 1991 to 2022, providing a 32-year span to study 

the role of state internal determinants across U.S. states.   

 Since my dataset is a state-level panel dataset and I believe that individual observations 

belong to certain groups driven by my hypotheses: H1.) states that are more reliant on  

the manufacturing sector; H2.) states with a business-friendly climate; and H3.) Republican-

controlled states versus Democrat-controlled states, I will use a fixed-effects model for 
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my analysis, using STATA to estimate the effect of internal characteristics of each state on 

adoption of EPR policies.   

Independent Variables:  As my research aims to measure the influence of state’s internal 

determinants, I select three different independent variables that are aligned with my three 

hypotheses.  

H1: States that are highly reliant on the manufacturing sector tend to adopt fewer EPR laws than 

states that are less reliant on the manufacturing sector. 

To measure how each U.S. state is dependent on the manufacturing sector, I use  

the percentage of GDP generated by the manufacturing sector in each U.S. states from 1991  

to 2022.  I collect data from the U.S. Bureau of Economic Analysis (BEA)’s database because  

the BEA is known for its accurate and objective data about the U.S. economy. I use the annual 

Gross Domestic Product (GDP) in current dollars by state and GDP by manufacturing industry  

in current dollars by state from 1991 to 2021 to create a measure of each state’s dependency on 

the manufacturing sector. Both the total GDP and GDP by manufacturing industry are in millions 

of current dollars.  I only include 50 U.S. states, and exclude District of Columbia on purpose, 

because the district lacks certain characteristics of statehood and congress has to review  

all DC legislations before it can become a law.   

Because BEA’s website offers two data series, with industry details for the year  

1987-1997 based on the 1987 Standard Industrial Classification (SIC) and year 1997-2021  

based on the 2012 North American Industry Classification System (NAICS)1, I have to integrate 

the two data series to complete my data on state GDP from 1991 to 2021.  In addition to this, 

                                                           
1 NAICS data series is the standard used by federal statistical agencies in classifying business establishments 
for the purpose of collecting, analyzing, and publishing statistical data related to the U.S. business economy. 
It was developed to replace the SIC system (U.S. Census Bureau, 2023).  Because of the discontinuity in the 
GDP by state time series at 1997, where the data change from SIC industry definitions to NAICS industry 
definitions, BEA’s website placed a cautionary note that users should take a careful consideration when 
appending the two series (The U.S. Bureau of Economic Analysis, 2020).  I fully acknowledge BEA’s 
cautionary note.  However, in keeping with prior empirical works, I have chosen to use the appended dataset.  
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since BEA’s website only provides its data up to year 2021, I therefore calculate the average 

increase using GDP data from 2016 to 2021 and apply that average increase to year 2022 as a 

close approximation of each state’s 2022 GDP.  This calculation of the average increase applies 

to both the total GDP and GDP by manufacturing industry.2   

H2: Business-friendly states tend to adopt fewer EPR laws than less business-friendly states. 

To measure a business-friendly climate in each U.S. state, I use state corporate income 

tax rates across 50 U.S. states from 1991-2022 as a proxy to assess a state’s business climate.   

I incorporate two data sources from the Correlates of State Policy Project of Institute of Public 

Policy and Social Research of Michigan State University (IPPSR), and the Urban-Brookings  

Tax Policy Center (TPC).  Both sources offer comprehensive data on state corporate income  

tax rates.  However, the Correlates of State Policy Project only includes data on state corporate 

income tax rates from 1941 to 2019, with the absence of 2015 to 2018.  To fill the missing gap,  

I have to incorporate additional data from the Urban-Brookings Tax Policy Center as they offer 

more recent data on state corporate income tax rates from 2002 to 2022.  Similar to the previous 

measurement, I exclude District of Columbia on purpose as the district lacks certain 

characteristics of statehood.  Because some states use flat rates while some states use progressive 

rates, I decide to code only the highest corporate income tax rates.  For those states that do not 

have corporate income tax such as Nevada, Ohio, South Dakota, Texas, Washington and 

Wyoming, I code their tax rates as “0” value. 

H3: Red states tend to adopt fewer EPR laws than blue states. 

To measure state partisanship, I use governor affiliated party and party that controls both 

chambers of state legislature across 50 U.S. states from 1991 to 2022, known as “state party 

trifecta”.  I use this as a proxy for political ideology because voting behavior is often tied  

with party identification; most voters are likely to support policies from the elected officials from 

                                                           
2 The reason I decide not to skip year 2022 is because there were some EPR laws adopted among U.S. states 
in 2022, therefore including year 2022 is believed to increase the validity of my study.   
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the parties with which they share affiliation.  Hence, using state government trifecta3 is one of  

the appropriate proxies to measure state partisanship.  I collect data from the National Governors 

Association, which lists all the current and former governors by their years from service since the 

establishment of statehood (The National Governors Association, 2023).  Republican governors 

are coded as 0, while Democratic governors are coded as 1.  Governors with no affiliated party  

are coded as 2; this also includes those who changed their status from being with the affiliated 

party to the independent governor and vice versa while they were in office such as former 

governor of Rhode Island, Lincoln Chafee, and former governor of Florida, Charlie Crist.   

For those governors who were affiliated with political parties other than Republican and 

Democrat party such as Connecticut party, which won the 1990 gubernatorial election in the state 

of Connecticut, I also code this group of governors as 2.  When there were two governors from 

the different parties ended and began their terms in the same year, I code by which governor  

was in the office for that particular year the longest.  In addition to data from the National 

Governors Association, I also collect data from Ballotpedia.org, which provides data on party  

that control state legislature including state upper house and lower house from 1992 to 2023.  

However, Ballotpedia.org only provides data from 1992 onwards.  I then have to import data 

from State Partisan Balance Data from Harvard Dataverse to fill the missing gap for year 1991.   

I code those years that Republican party controlled both houses as 0 and 1 for those years that 

Democrat party took a full control of both houses.  I also code those years where both houses 

were not unified as 2. Nebraska is also coded as a 2, as their legislature is unicameral legislature.  

I then use STATA to generate a new variable called “party control” and to combine governor 

affiliated party and party that takes control of both chambers of the state legislature.  I also recode 

this “party control” variable as 2 if state legislature and governorship were controlled by 

Democrat party, 1 if divided, 0 if controlled by Republican party. 

                                                           
3 State government trifecta is a term to describe single-party government, when one political party holds the 
governorship and majorities in both chambers of the state legislature (Ballotpedia 2023). 
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Control Variable: To enhance the internal validity of my study, I control for previous 

adoptions, which is coded at the state-level.  The control variable is a rolling count of the number 

of EPR law adoptions by all states in all previous years, captures the diffusion pattern and 

adoption trend from 1991 to 2022 across U.S. states. 
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CHAPTER V 
 

 

FINDINGS 

 The range of collected data for this study is between year 1991 and 2022.   

Table 1 presents the summary of the variables.  Mean and mode for EPR laws are both 0, because 

there are 17 U.S. states that have not yet adopted any EPR law in their states.  1991 was the first 

year that EPR laws emerged, the states that first enacted EPR laws were Minnesota, New Jersey 

and Vermont.  Then after 10 years four additional states adopted more EPR laws.  Around 2010, 

there was a sizable increase in the number of adoptions, when 32 states adopted 66 regulations 

and by the end of 2022, there was a total of 101 EPR laws across 33 states.  The state that has 

adopted most EPR laws is California, which has already adopted 11 EPR laws.  Maine is ranked 

second with nine adopted EPR laws and Vermont is ranked third with eight adopted EPR laws. 
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Table 1: Summary of the variables 

Variables Obs. Mean 
 

Median 
 

Mode 
 

Std. Dev. Min Max 

Year 1,600 N/A N/A N/A N/A 1991 2022 

Dependent Variable:        
EPR laws  
in each U.S. state 1,600 .846875 

 

0 
 

0 1.544318 0 11 

Independent Variables:        
Percentage of GDP from 
manufacturing sector  1,600 13.36915 

 

13.17 
 

N/A 6.072638 1.586469 30.91498 

Corporate income tax 1,600 6.502785 6.95 0 2.87882 0 12.25 

Party control 1,600 .9275 1.0 1.0 .7168088 0 2 
Control Variable:        

Previous Adoptions 1,600 39.1875 21.50 8 35.10053 0 94 

 

The mean of percentage of GDP generated from the manufacturing sector is 13.37 and its 

median is 13.17.  During the study period, Hawaii was the least dependent state on  

the manufacturing sector with 1.59% of its GDP generated from the sector in 2020 and Indiana 

was the most dependent state with 30.91% of its GDP generated from the sector in 1998.   

Overall, Indiana, North Carolina and Wisconsin are among the top three states that are highly 

reliant on the manufacturing sector, while Hawaii, Alaska and Nevada are the bottom three.   

For corporate income tax (CIT), the mean of CIT rate is 6.5% and the median is 6.95%.   

The state with the highest CIT rate was Pennsylvania from 1991-1993 with 12.25% CIT rate.  

Overall, the top five states with highest CIT rates are Pennsylvania, Iowa, New Jersey,  

North Dakota and Connecticut.   For those states that do not charge corporate income tax, such as 

Ohio, South Dakota, Texas, Washington and Wyoming, their value is set as 0.  For party control, 

2 represents state legislature and governorship that were controlled by Democratic party,  

1 if divided, 0 if controlled by Republican party.  The mean for party control is .9275,  
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which means that average of unified governments at the state level is slightly leaning towards  

the split between Democrat-controlled government and Republican-controlled government.  

For the previous adoption, which is a rolling count of the number of EPR law adoptions 

by all states in all previous years from 1991 to 2022 across all U.S. states, the smallest value is 0 

as there was no EPR law adopted prior to year 1991 and the 94 is the highest value as the total 

number of adopted EPR laws in 2021 was 94.  The total number of EPR laws adopted from  

1991 – 2022 is 101 laws.  

Table 2 presents the results of my fixed-effects regression. The model provides test 

results across my three hypotheses, which I found surprising as some evidences confirm  

my theory, while some disconfirm certain aspects of my theory. 
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Table 2: Adoption of EPR Laws Across US States as a Function of State Internal Determinants 

  
Variables Model 1  

 
Percentage of GDP 
generated by the manufacturing sector 

-0.0387 
(0.0419) 

  
Corporate income tax  0.0912* 

(0.0507) 
  
State government trifecta  
  
Split government (1) 0.314** 
 (0.120) 
  
Unified Democratic government (2) 0.905*** 
 (0.251) 
  
Previous adoptions (control variable) 0.0203*** 

(0.00487)  
  
Constant -0.369 

(0.869)  
  
N 1600 
adj. R2 0.439 

Robust clustered standard errors in parentheses 
Fixed effects for year are not included in the table4 
***p < 0.01, ** p < 0.05, * p < 0.1 
 

For Hypothesis 1, I initially expected that the states that are more reliant on  

the manufacturing industry would be less likely to adopt EPR laws.  The result reveals a negative 

relationship between the percentage of GDP generated from the manufacturing sector and  

the number of EPR laws adopted.  However, the result is not statistically significant as its p-value 

is 0.361.  This means that there is not sufficient evidence at the 95% confidence level that  

a significant linear relationship exists between the percentage of GDP generated from  

the manufacturing sectors and the number of EPR laws adopted.  This result implies that  

                                                           
4 I also ran goodness-of-fit tests to determine if my data is representative of the full population and reflect 
the normal distribution.  The GOF test results were acceptable and confirmed that the data fits a distribution 
from a population with a normal distribution.  
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the state’s dependency on the manufacturing industry does not influence the adoption of EPR 

laws.  The result might explain policy adoption among states where both the percentage of GDP 

generated from the manufacturing sector and the number of adopted EPR laws are high, such as 

Oregon and Vermont.  Taking this result in another direction, using percentage of GDP generated 

from the manufacturing sector may not be the most appropriate measure to capture  

the relationship between certain environmental policy and the dependency on the sector.   

To sharpen my future research, I could integrate the employment generated from the sector,  

the value of state tax collected from the sector, and/or the strength of interest groups as additional 

measures.   

For Hypothesis 2, I expected that business-friendly states would be less likely to adopt 

EPR laws than those with less-business friendly climates.  I measure business-friendly climate  

in each U.S. state by using state corporate income tax rates as a proxy.  The model reveals  

a positive relationship between corporate income tax rates and the number of EPR laws adopted 

with p-value of 0.078, thus the relationship is significant.  All else equal, a one unit increase  

in corporate income tax rate is an increase of 0.09 in the adoption of EPR laws.  The result, 

therefore, implies that a state’s business-friendly climate influences the adoption of EPR laws, 

although the magnitude of that influence is not large. 

For Hypothesis 3, I expected that Republican-controlled state governments would be less 

likely to adopt EPR laws than Democrat-controlled state governments.  With no surprise,  

the result shows a positive relationship between party control of state government and  

the adoption of EPR laws.  All else equal, moving from Republican-controlled governments to 

split governments is an increase of 0.31 in the adoption of EPR laws, while moving from 

Republican-controlled governments to Democrat-controlled governments is an increase of 0.90.  

When compared between Republican and Democrat-controlled state governments, the results 

revealed the likelihood of policy adoption as statistically significant with p-value of 0.001;  
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this implies that Democrat-controlled states are more likely to pass EPR policies.  Hence,  

it confirms my theory that ideology, partisanship and electoral competition can be considered  

as political forces that prompt state governments to support certain policies.  In this case, 

partisanship at a state level drives red states to adopt less environmental policies than blue states.  

In addition to my three key independent variables, the relationship between my control 

variable, “previous adoptions” and the number of adopted EPR laws also shows a positive 

significant linear relationship.  All else equal, a one unit increase in previous adoptions is  

an increase of 0.02 in the adoption of EPR laws.  This indicates that previous adoptions of EPR 

policy across states poses a significant influence over the adoption of EPR laws. 
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CHAPTER VI 
 

 

CONCLUSION 

The literatures regarding environmental regulations and roles of internal determinants 

provide a solid understanding on how state governments determine the adoption of their 

environmental policy based on state internal characteristics.  In this study, I mark state’s 

dependency on the manufacturing sector, state business-friendly climate and state partisanship as 

state internal determinants and I use the adoption of EPR policy to test my theory.  I argue that 

states that are more reliant on the manufacturing sector are less likely to adopt EPR policy and 

those with a business-friendly climate tend to adopt less EPR laws as well.  I also expect to see 

Republican-controlled states adopt less EPR laws than Democrat-controlled states.   

The findings are both surprising and unsurprising.  The results reveal that there is  

no significant relationship between the percentage of GDP generated by the manufacturing sector 

and the adoption of EPR laws.  However, the findings show that states with low to zero corporate 

income tax and Republican-controlled state governments adopt less EPR laws.  This implies that  

the states with a friendly-business climate are less likely to adopt EPR policy, and that red states 

tend to adopt significantly less EPR policy compared to the blue states.  The findings also reveal 

that previous adoptions of EPR policy across states poses a positive significant influence over  

the adoption of EPR laws. 

The findings help policymakers to understand the importance of state internal 

determinants such as economic activity and state partisanship.  They also enable policymakers to 
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create effective policy to enhance waste management systems and address environmental issues 

at the state-level.   Since the study of EPR policy in the U.S. is still very limited, this study opens 

a pathway for exploration of how and why different states adopt such a policy.  Scholars in the 

areas of environmental policy are encouraged to look further into a particular measure for 

manufacturing reliance that is more fine-grained to capture the economic condition of the state.  

Scholars may choose to include other measures that could potentially reflect state’s dependency 

on the manufacturing sector such as the amount of employment generated from the sector,  

the value of state tax collected from the sector, or the strength of interest groups representing 

manufacturing businesses.  In addition to continued exploration regarding the adoption of EPR 

policy, it becomes increasingly important to assess the effectiveness of the policy and whether 

state policy adoption will have impact on the amount of state's waste disposal and operations 

costs of a state’s waste management system.  Depending on the availability of data and resources, 

I intend to conduct a further investigation of the effects of the internal determinants on EPR 

policy at a city level as I have witnessed some variations among major cities in the U.S..  
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