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ABSTRACT 

 Where people live affects a region’s economy. Urban economists have long 

analyzed the effects of large and densely settled regions – urban agglomerations – on the 

local economy, finding that people and businesses in these places tend to benefit from 

low transportation costs, access to large labor and consumer markets, and knowledge 

spillovers. In this context, rural areas are largely considered to be the sparsely populated 

‘other’ however, our experiences suggest that population distribution varies across rural 

America, with people in some rural regions densely clustered in small towns while people 

in other regions are thinly spread across the countryside. In this study, I develop a 

measure of the rural population distribution – rural agglomeration – and test its 

explanatory power in a regional entrepreneurship model to determine if rural counties 

where population is more clustered in towns benefit from the effects of dense settlement 

patterns described in the urban economics literature. This study contributes to the existing 

literature on entrepreneurship and regional economic development by applying the 

agglomeration economies concept to a rural context. Rural agglomeration is a new way to 

characterize rural regions and it may have important policy implications for rural 

businesses, infrastructure (e.g., broadband), and services (e.g., public education and 

healthcare). 
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CHAPTER ONE – INTRODUCTION 

 

 Anyone driving through rural America may observe that settlement patterns vary 

from state-to-state, region-to-region, and landscape-to-landscape. Portions of the country 

are characterized by vibrant small towns surrounded by large swaths of sparsely 

populated farmland. Other rural areas have houses on small plots lining the roads from 

town-to-town. The Brookings Institution (2002) characterized Missouri’s development 

patterns as low-density housing expanding into Missouri’s countryside. The report, 

focused on economic growth, warned that such development patterns may cause fiscal 

stress for local governments, environmental degradation, and may even threaten 

Missouri’s rural heritage and quality of life. If these threats may occur due to low-density 

development in the context of regional economic growth, what are the effects of low-

density, highly dispersed populations in rural areas that are not necessarily experiencing 

growth? 

This thesis’ original contribution to the literature is the application of the 

agglomeration economies concept, popular in the urban economic literature, to rural 

areas. Many studies focusing on rural economies (e.g. Bunten et al. 2015; Partridge, 

Rickman, Ali, and Olfert 2008) consider distance to metropolitan areas (urban 

agglomerations) a determining factor in rural economic performance. To our knowledge, 

however, no studies account for how the spatial distribution and clustering of population 

within rural areas affects rural economies. Understanding the effects of population spatial 

distribution in rural areas may be important, and likely has implications for rural 

businesses, infrastructure projects (broadband), and the efficiency of providing services 

such as public education and healthcare. 
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Where people live affects a region’s economy. When people live in close 

proximity to each other businesses have better access to consumers and workers, public 

infrastructure provision becomes more efficient, and ideas and knowledge are generated 

and spread more easily (Glaeser and Gottlieb 2009). The increased productivity created 

by people living in close proximity is the basis of agglomeration economies, and is one 

argument for why urban areas tend to experience economic growth while rural areas lag. 

Pender, Hertz, Cromartie, and Farrigan (2019) find that, since the Great Recession, non-

metro counties with low urban populations (few people living in places with 2,500+ 

population) have lost population, and employment and income growth have lagged 

behind growth in more urban counties.  

Simply comparing rural regions to urban regions is not necessarily conducive to 

understanding rural development, because these comparisons may treat rural places as 

homogenous. As Partridge (2017) points out in his testimony to the U.S. House of 

Representatives’ Ways and Means Committee, rural America is very heterogenous. There 

are a number of county typologies used by rural and regional economists to capture rural 

heterogeneity: multiple typologies are based on proximity to and interaction with 

urbanized areas, some are based on counties’ economic dependence on certain industries, 

and some classify counties by their natural amenity levels. 

Comparisons of urban and rural economic wellbeing tend, also, to be based on 

measures of income, employment, and population. While these are certainly long-term 

goals for rural economic development, factors such as social, cultural, and natural capital 

may be crucial prerequisites for such growth (Pender and Ratner 2014). One strategy for 

rural development and growth that relies on these factors is entrepreneurship. 
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Entrepreneurship has been linked to regional economic growth (Glaeser, Kerr, and Kerr 

2015; Bunten, Weiler, Thompson, and Zahran 2015; Audretsch and Keilbach 2005) and 

may be a more sustainable option for rural communities than more traditional economic 

development strategies. 

In this thesis, I argue that another aspect of rural heterogeneity is rural 

agglomeration. I argue that how the population is distributed in rural areas – whether it is 

concentrated in towns or spread across the open-countryside – affects rural economies 

and, more specifically, entrepreneurs. Just as in urban agglomeration economies, 

entrepreneurs in rural agglomerations should benefit from more efficient infrastructure, 

lower transportation costs, access to markets, and information spillovers. To do this, I 

develop a measure of rural agglomeration and test its explanatory power in an 

entrepreneurship model. By applying the agglomeration concept to rural areas, this thesis 

broadens the definition of what an agglomeration is and how agglomeration economies 

affect rural areas. A better understanding of agglomeration’s effects in rural regions may 

help policy makers and researchers to better understand communities’ opportunities and 

limitations for economic development. 

In Chapter 2, I review the relevant literature on agglomeration economies, 

regional economic development approaches , and entrepreneurship as an economic 

development strategy. This literature review highlights how interconnected the three 

fields are. The agglomeration economies literature details the role of different 

productivity effects – decreased transport costs, access to markets, and information 

spillovers – of agglomeration and how different industries maximize their utility from 

these effects differently. The next section reviews how regional economic development 
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approaches have developed over time - from industrial recruitment, to business expansion 

and retention, to a focus on innovation and developing from within using multiple forms 

of regional capital. Finally, I cover the increased focus on entrepreneurship as a regional 

development strategy, its relationship to economic growth, and the role that 

agglomeration may play in regional entrepreneurship. 

In Chapter 3, I develop, define, and conduct exploratory analysis on my measure 

of rural agglomeration. I define rural agglomeration as the percentage of people living 

outside of urbanized areas (cities of 50,000+ people) in a county and that live in towns of 

at least 500 (1,000 or 2,500) people. My exploratory analysis reveals that factors such as 

location on the rural-urban continuum, the presence of post-secondary educational 

institutions, agricultural land values, historical settlement patterns, and local and state 

policy all affect rural agglomeration. I then develop three hypotheses about rural 

agglomeration’s effect on entrepreneurship. 

Chapter 4 details the empirical model and data used. I use OLS and county-level 

secondary data based on the entrepreneurship models of Goetz and Rupasingha (2009), 

Low and Weiler (2012), and Bunten et al. (2015). I run the model on four dependent 

variables, two using employer establishment births data and two using nonemployer 

establishment data. Using these two datasets allows me to explore rural agglomeration’s 

effects on different “types” of entrepreneurs. The model includes vectors of human, 

financial, and natural capital as explanatory variables based on their theorized influence 

on entrepreneurship. 

Chapter 5 contains OLS estimation results. I find that rural agglomeration affects 

entrepreneurship, broadly defined. Results from my model of the effects of rural 
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agglomeration on employer establishment births are inconclusive. I find rural 

agglomeration has a significant, negative, and robust influence on nonemployer 

establishment rates. Finally, Chapter 6 provides conclusions about the findings, policy 

implications based on the findings, and avenues for future research that the findings point 

to. 
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CHAPTER TWO – LITERATURE REVIEW 

The goals of this thesis are to develop a measure of rural agglomeration and test 

its relationship with various regional entrepreneurship proxies as they represent economic 

development outcomes. Current economic development theory stresses the importance of 

innovation to regional competitiveness. Agglomeration economies are believed to 

promote innovation through knowledge spillovers, and entrepreneurs are considered key 

sources of innovation for their ability to efficiently produce and market new products and 

services (Carlino and Kerr 2014). Accordingly, I begin my literature review with 

agglomeration economies, which traditionally focuses on urban economics. Next, I 

review historical and current trends in regional economic development for a better 

understanding of the context that I am applying rural agglomeration to. Finally, I discuss 

the role of entrepreneurship as an emerging strategy for regional development and how 

this may relate to rural agglomeration.  

Agglomeration Economies 

 Agglomeration economies refer to places where many firms and people are 

clustered in a relatively small geographic area to take advantage of public and private 

infrastructure, availability of labor and employment, and the generation and flow of 

innovative ideas. In the words of Glaeser and Gottlieb (2009): 

 

"Agglomeration economies are, at their root, advantages that come from 

reducing transportation costs. After all, urban density is just the absence 

of physical space between people and firms. Agglomeration economies 

can exist because of reduced transportation costs for goods: input 
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suppliers and customers save on those costs if they locate near one 

another. Agglomeration economies can exist because of reduced 

transportation costs for people: labor markets may be more efficient in 

urban areas and service providers may find it easier to cater to their 

customers. Finally, agglomeration economies can exist because of easier 

transmission of ideas: cities may thrive because they facilitate the flow of 

knowledge across people and enterprises." 

 

The agglomeration literature has found that all three factors (infrastructure, 

people, and ideas) influence the location decisions of firms, and that the relative 

importance of these factors varies by industry. Ellison, Glaeser, and Kerr (2007) find that 

all three advantages can explain coagglomeration patterns – defined as “the tendency of 

different industries to locate near to each other” – between complementary manufacturing 

industries, but that reduced transportation costs for material inputs and outputs are the 

most important to manufacturers. Glaeser and Gottlieb (2009) argue that agglomerations 

reduce the costs of transporting laborers more than material inputs and outputs, therefore 

service firms benefit from locating in agglomerations more than manufacturing firms. 

They also find that the most important benefit of agglomeration economies for highly 

skilled industries is the transfer of information, also referred to as knowledge spillovers.  

Space plays a key role in how the benefits of agglomeration economies are 

manifested. Carlino and Kerr (2014) focus on how the transfer of information in 

agglomerations leads to innovation. They conclude that innovative activity is highly 

concentrated in space and time and that the benefits of knowledge spillovers decay 
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rapidly with distance. The most important agglomeration effects for innovation are 

knowledge spillovers and access to a skilled labor force. Manufactured goods are likely 

to be developed within an urban agglomeration, drawing on knowledge spillovers, but 

once the good and the process for manufacturing it are fully developed and standardized, 

manufacturing activities are likely to relocate outside of large agglomerations to benefit 

from lower costs of transportation and labor (Duranton and Puga 1998; Partridge, 

Rickman, Ali, and Olfert 2008). Partridge et al. (2008) find that employment growth in 

rural counties is significantly more dependent on distance to agglomeration economies 

than it is on the size of the nearest agglomeration economy. 

Partridge et al. (2008) uses central place theory to link rural economies to urban 

agglomeration economies. Central place theory sorts cities into a hierarchy based on the 

number and types of goods and services available, with the highest order central places 

offering the most goods and serving all other cities within the network. Each successively 

lower-order city has fewer goods and serves a smaller market than the cities above 

(Mulligan 1984). On the other hand, Lewin, Weber, and Holland (2013) find that 

suburban cities may be playing a larger role now than in the past of supplying lower-

order cities in the network while the highest-order central places are more likely to be 

exporting goods and services to other high-order places and their networks. They argue 

that this trend has weakened economic links between central places and lower-order cities 

within the network.  

Rural economies can benefit from agglomeration effects because of proximity to 

urban agglomerations (Partridge et al. 2008) and/or by creating their own, small 

agglomeration economies. Glaeser and Gottlieb (2009) argues that cities exist because 
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they allow people to be more productive. This productivity may be due to natural 

advantages (natural harbors, universities, etc.) or it may be an endogenous byproduct of 

having many people living and working in close proximity. Rappaport (2008) examines 

the causal relationship between population density and productivity, to better understand 

which direction the causality flows. He finds that the high levels of productivity in the 

densest cities in the U.S. cannot be fully credited to the high density. Rather, there is 

likely some natural advantage in those cities that increases productivity (harbors, etc.), or 

there are sufficient natural, public, and consumer amenities that incentivize people to live 

in crowded places in spite of the disamenities of density. For cities with lower levels of 

population density, Rappaport finds that density is more likely to explain productivity 

variations than it does in high-density cities. This finding suggests that agglomeration in 

rural places may be more instrumental in supporting the local economy than it is in 

highly urban places.  

Studies consistently argue that the relationship between city size and 

agglomeration benefits is an inverted U-shape, the peak of which varies by industry and 

agglomeration benefit. In addition to Duranton and Puga’s (1998) finding that mature 

manufacturing firms locate outside of the largest cities and Rappaport’s (2008) findings 

about the relationship between density and productivity, Carlino, Chatterjee, and Hunt 

(2007) find that the peak of the relationship between city size and innovation, measured 

as patenting, is a city the size of Austin, Texas. The rural agglomerations that I discuss 

later in this paper should fall on the increasing part of the curve, suggesting that, unless 

there is some lower population threshold under which agglomeration effects cease to 

exist, small rural towns and cities may still benefit from low transportation costs, more 
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access to labor, and knowledge spillovers. Classified as low-order places by central place 

theory, these benefits may only be on a small scale considering that rural towns and cities 

are limited in the types of goods and services they can offer because of their small market 

sizes. 

Infrastructure contributes to higher levels of productivity in agglomeration 

economies if it decreases costs for firms and for people. Audretsch, Heger, and Veith 

(2014) describe infrastructure investments as large sunk costs, taken on mostly by the 

public sector, that decrease firms’ barriers to entry. They go on to detail how different 

forms of infrastructure - such as highways, railroads, and broadband internet – have 

varying effects on the startup rates of firms in different industries. While Duranton and 

Puga (1998) and Partridge et al. (2008) cite a decrease in transportation costs in 

explaining the move of developed manufacturing operations outside of large 

agglomerations, McCann and Shefer (2004) argue that transportation costs have not 

decreased for all industries. They find that, while highways, railroads, and the internet 

have decreased the costs of transporting large quantities of goods and standardized 

information, the increased complexity of shipment demands and information may be 

offsetting these lower costs or even increasing transport costs. Modern consumers are 

more likely to demand a specific bundle of goods and they expect it to be delivered 

quickly. Similarly, the complex forms of information available due to modern 

information technologies are more likely to require face-to-face communication in order 

to transfer tacit knowledge about the information. Therefore, high transport costs of 

goods and information are likely to keep firms in more complex industries in places with 

higher levels of agglomeration. 
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Firms benefit from locating in places with large populations, because they have a 

larger, more diverse labor force to draw from and/or a larger consumer base. People 

benefit from locating in places with large populations, because the large number of 

potential employers offers more job and income security, allowing people to move from 

job to job (Glaeser and Gottlieb 2009). 

McCann and Shefer (2004) identify three types of agglomerations: pure 

agglomeration, industrial complexes, and the social network model. Their description of 

pure agglomeration closely resembles the classical description of a free market, in that 

there are many firms with little market power and barriers to entry are low. The positive 

effect of pure agglomerations for firms comes simply from being in close proximity to 

each other, although there are few long-term partnerships between firms. Pure 

agglomerations are contained within a single city. Industrial complexes refer to firms that 

have repeated interactions with each other over a long period of time, therefore they 

collocate to minimize transportation costs. Industrial complexes are clustered spatially, 

but are not necessarily urban. The social network model describes an inter-firm system 

based on mutual trust and cooperation between firms for the purpose of trading 

arrangements, joint lobbying, ventures, or alliances. This model is less determined by 

spatial proximity than the previous two, although proximity may help to foster the 

trusting relationships it is based on. 

Applying McCann and Shefer’s (2004) “types” of agglomeration to a rural 

context can inform us about how a “rural agglomeration” might look. Pure 

agglomerations in a rural city or town are limited by market size, and may be most likely 

in specific sectors such as food services or, in high amenity places, recreation and 
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tourism. From an entrepreneur’s perspective, these sectors provide low incomes and do 

not have much potential for growth. However, having many restaurants, shops, and 

recreation opportunities can contribute to quality of life in rural areas. Industrial 

complexes in rural areas can help to sustain population and incomes, however, the high 

costs associated with a firm joining the complex – McCann and Shefer cite long-term 

investments in local infrastructure and real estate – may result in entrepreneurs starting 

businesses that serve the employees of the complex, rather than joining the complex 

itself. The social network model of agglomeration may promote more sectoral diversity 

of entrepreneurs in rural areas, as this form of agglomeration is not as limited to the local 

market as the others.  

Regional Economic Development 

Regional economic development strategies in the U.S. have evolved over the 

years from a focus on natural resource and export-based development in the early- and 

mid-20th Century, to the expansion and retention of businesses within the region in the 

1980s, to developing different forms of capital and building linkages between 

communities and businesses most recently. These strategies are commonly referred to as 

the three waves of rural development (Shaffer, Deller, and Marcouiller 2006). 

First Wave 

The first wave of economic development focused on attracting large 

manufacturers or other industries that would export their goods and services to larger 

markets outside the local community (Deller 2014). The goal of industrial recruitment is 

to bring new jobs to the area, improve the employment rate, and reap the secondary social 

and economic benefits that come with higher employment rates (increased wages, 
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property values, tax bases, etc.) (Bartik 2004). North (1955) and Tiebout (1956) 

described a strong link between regional economic development and regional exports. 

Known as export base theory, they argued that a region’s economy only grew if it was 

able to export products to other regions and thereby bring cash to the home region from 

outside (Drabenstott 2006). This new understanding of the role of exports on local 

economic growth led to “smokestack chasing” policies, in which local and state 

governments attempted to attract large firms – often manufacturers and branch plants of 

multi-unit firms – by offering tax incentives and advertising low transport, land, and 

labor costs (Shaffer et al. 2006). Bartik (2004) describes these incentives as “legalized 

bribery for the rich” and lists property tax abatements, low-interest financing, and free 

land or buildings as some of the incentives used to attract firms.  

While attracting outside companies is a strategy still employed by communities 

nationwide, economic development researchers and practitioners have grown skeptical of 

this approach to development (Bartik 2004; Stallmann and Johnson 2011; Gabe and Bell 

2004). The focus on attracting outside firms creates competition between communities 

and states because they feel pressured to outbid other regions vying for the same firms. 

This allows rent-seeking firms to pit communities against each other to see which 

community will offer the best package of tax incentives, workforce development 

programs, and/or infrastructure investments.  

I argue that there are three non-mutually exclusive critiques of smokestack 

chasing in the literature. 1) Incentives may not be able to keep a firm or branch plant in 

the region long-term. Stallmann and Johnson (2011) state that incentives may attract 

marginal firms that are likely to fail without incentives. Bartik (2004) and Stallmann and 
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Johnson (2011) both describe “footloose” firms that move relatively quickly from place 

to place depending on who offers the best incentives. In these cases, investments are 

made by a community to attract firms under the assumption that they will have long-term 

benefits. However, once the attracted firm closes or relocates to another place, the 

community may be left with unused infrastructure to maintain and potentially higher 

unemployment due to the displaced jobs. 

 2) The presence of the firm coupled with incentives-given may not have the 

anticipated positive economic and social effects on the community. Before states and 

communities offer incentives to relocating firms, firms may make certain guarantees 

regarding the number and types of jobs created, employee incomes, etc. (Bartik 2004). 

However, Gabe and Kraybill (2002) found that relocating firms often overestimate the 

number of jobs they will create. Stallmann and Johnson (2011) argue that some firms 

receiving incentives may have located in the region even without incentives. Gabe and 

Bell (2004) discuss the opportunity costs that local and state governments face in offering 

firms tax incentives vs. investing in public goods such as education and infrastructure. In 

essence, if a government uses funds to attract a targeted firm using incentives, it may be 

unable to provide the level of public goods necessary to decrease other firms’ costs and 

provide skilled labor (i.e., education and infrastructure). Therefore, other firms are 

unlikely to be attracted to that region and local firms’ growth may be inhibited. In each of 

these cases, information asymmetries created by rent-seeking firms may result in 

incentive packages that are costlier to a state or region than necessary. 

3) Competition between communities and states results in a zero-sum game in 

which one place’s win is another place’s loss. Peters and Fisher (2004) and Bartik (2004) 
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both elaborate on how the overall effect of industrial recruitment – whether it is a net 

gain, net loss, or zero-sum game – depends on the communities competing for the new 

firm. Bartik (2004) argues that communities with higher unemployment rates have more 

to gain from a new firm than communities with low unemployment rates, because the 

firm may be able to hire from the local labor force (if it is sufficiently skilled) instead of 

hiring outside of the community. Therefore, a firm locating in a community with a high 

unemployment rate and hiring the unemployed instead of locating in a community with 

low unemployment creates a net positive effect for the larger state and national 

economies. This concept also applies to the wages of new jobs created by an attracted 

firm. If the attracted firm offers wages above the community average, it is a positive for 

that community, but it is a negative if wages are below average and the firm drives down 

the community’s average wages. 

One prominent and recent example of smokestack chasing (without the 

smokestacks) that touches on these critiques is the recent competition among U.S. cities 

for the new Amazon headquarters. In 2017, Amazon announced a location search for a 

new headquarters hosting 50,000 employees with a list of place characteristics that it 

deemed necessary. On a short six-week timeline, 238 cities and regions across the U.S. 

submitted bids for the new headquarters, with governments in New Jersey and Maryland 

each offering over $7 billion in tax incentives (The Brookings Institution 2018). After 

these governments scrambled to offer a complex incentive bundle on a tight deadline, 

Amazon announced that it would have two new headquarters/offices: one in New York 

City and one in Arlington, VA, just outside of Washington, D.C. Critics of the decision 

argued that Amazon planned all along to place their new headquarters in New York or 
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Washington, D.C. - two places with among the highest levels of human, financial, and 

political capital in the U.S. – and that the bidding process was rent-seeking behavior, 

collecting information on what those places and others were willing to offer the company 

(de Rugy 2019). The decision to locate a headquarters in Queens created further concerns 

that the influx of new, high-paying jobs would gentrify the area, and that new Amazon 

employees – many likely coming from outside the borough – would price residents out. 

Amazon’s decision eventually met enough local and political resistance that Amazon 

decided not to locate their headquarters in Queens (Goodman 2019). 

While the Amazon headquarters is primarily an example of urban industrial 

recruitment, similar principles and concerns apply to rural areas recruiting firms. 

Governments can offer financial incentives and some workforce development, but factors 

such as the size and skill of the local labor force, distance to market, or natural amenities 

- all of which can be deciding factors for relocating firms - are largely beyond the control 

of the government in the short run. Furthermore, communities and governments must 

account for the potential economic and social impacts of a large new firm on current 

residents, rather than just focusing on the impacts on total employment and the 

employment rate. Although still practiced today, industrial recruitment’s criticisms and 

limitations have led researchers and practitioners to new strategies for regional economic 

development. 

Second Wave 

The second wave of economic development, beginning in the 1980s, was a period 

of transition as U.S. firms faced growing global competition and local governments 

adapted to smaller and more volatile economic development funding from the federal 
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government (Clarke and Gaile 1992). This state of transition makes the second wave 

somewhat ephemeral to describe as strategies ranged from indirect incentives targeting 

large employers and firms within the region to developing small businesses and 

entrepreneurs within the region. Specific strategies included increasing investment 

capital, revolving loan funds, below market loans, developing incubators, and providing 

technical assistance (Bradshaw and Blakely 1999; Clarke and Gaile 1992). 

Deller (2014) suggests that although some second wave strategies (such as 

developing incubators) began to focus on small firms and entrepreneurs, political 

pressures – whether from large firms or political inertia – resulted in policies that 

primarily attempted to retain and expand large firms in the region. According to 

Drabenstott (2006), these strategies focused on deregulation and cutting local firms’ 

costs. Loveridge, Smith, and Morse (1992) detail one such strategy: Volunteer Visitor 

Business Retention and Expansion (VVR&E) programs. In these programs local citizens 

visited firms to learn what concerns and problems the firms faced and to help recommend 

solutions. VVR&E programs were intended to create long-term solutions to firms’ 

problems within the community, however, the short-term wins – jobs saved and created – 

tended to create support for these programs. Loveridge et al. discuss the difficulty of 

evaluating the success of these programs. They give an example of how a VVR&E 

program may help a manufacturer stay in business by further mechanizing their business, 

resulting in jobs lost, but keeping the manufacturer open. Evaluating a program based on 

jobs created would likely identify this VVR&E program a failure. Furthermore, as global 

markets continued to integrate, regions realized that cost-cutting would not be enough to 

keep large, local firms competitive in the global market.  
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Third Wave 

 Strategies in the third wave of rural development are strongly informed by 

agglomeration economies as they are described in Central Place Theory and New 

Economic Geography (Shaffer et al. 2006). They focus on developing regional clusters of 

globally competitive firms by creating public-private partnerships, building networks 

between firms within the region, and developing the context for economic growth by 

leveraging different forms of capital (Bradshaw and Blakely 1999). Innovation is 

considered key to economic and global competitiveness, and third wave strategies 

recognize entrepreneurs as engines of innovation (Drabenstott 2006).  

Third wave strategies have not completely first and second wave strategies, but 

they take a more holistic approach to regional development than their predecessors. 

Rather than recruiting, retaining, and expanding large firms, third wave strategies develop 

institutional and individual capacity to innovate so a region can be globally competitive 

(Bradshaw and Blakely 1999). With innovation as the goal rather than attracting large 

firms/employers, third wave strategies can be flexibly applied to heterogenous regions to 

capitalize on their own comparative advantages (Deller 2014; Bradshaw and Blakely 

1999). Drabenstott (2006) highlights several approaches regions may take according to 

their own characteristics. Regions that already have innovative or potentially innovative 

firms may seek to develop a cluster based around those firms. Regions with high local 

amenities may seek to spur innovation by attracting the creative class (Florida 2014). 

Other regions may directly target local entrepreneurs through economic gardening and 

downtown revitalization. Most regions will employ some combination of these 

approaches. 
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The adaptability of third wave economic development strategies may be of 

particular importance to rural development. In his address to the House Ways and Means 

Committee, Partridge (2017) identifies three rural Americas: metro-adjacent, amenity 

rich, and remote rural. Metro-adjacent rural places have important linkages to urban 

places such as worker commuting and access to large consumer markets. Natural amenity 

rich rural places can function as tourist areas, attract retirees, or attract the creative class 

to promote innovation. Remote rural places are more dependent on single sectors such as 

agriculture or mining. With rural places having such different defining economic 

features, any long-term, one-size-fits-all approach to economic development - such as 

industrial recruitment, retention, and expansion – is likely to have prolonged benefits for 

one type of rural economy while having little or no prolonged benefits for the others. 

Third wave strategies have a common goal – innovation – but allow rural regions to 

develop their own strategies of how to reach that goal.  

Agglomeration economies are theorized to be more productive, in part, because 

they generate knowledge spillovers that lead to innovation (Glaeser and Gottlieb 2009). 

As rural regions use customized third wave strategies to become more innovative, they 

may compare their own features with those of urban agglomerations to identify 

opportunities to promote innovation. This may mean identifying gaps and promoting 

coordination among firms, entrepreneurs, and governments in different communities to 

fully develop potential supply chains or clusters. Lewin et al.’s (2013) finding that urban 

cores are less connected to their periphery regions than in the past may mean that 

periphery regions are providing or have the opportunity to provide more of the goods and 

services that used to come from the core. 
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Rural places may also identify and leverage their own comparative advantages 

over urban agglomerations. Chetty, Hendren, Kline, and Saez (2014) find that children of 

poor families in rural areas have greater upward mobility than those in urban areas and 

identify quality of primary schools and levels of residential segregation, income 

inequality, family stability, and social capital as key determinants of upward mobility. 

Partridge (2017) discusses the role that high quality primary and secondary schools can 

play in attracting parents with school-aged children to rural places, particularly those in 

urban-adjacent and high amenity regions with job opportunities. Rural economic 

development strategies that improve residents’ and children’s career opportunities and 

quality of life may attract residents from urban places and create larger, more dynamic 

and innovative markets. 

Recent Thoughts on Regional Economic Development 

As the third wave of development continues, regional development researchers 

and practitioners have begun to focus on different forms of capital, how they contribute 

to development, and how they can be sustainably improved. Emery, Fey, and Flora 

(2006) identify seven, and later Pender and Ratner (2014) identify eight, forms of capital 

that influence regional economic development: physical, financial, natural, human, 

intellectual, social, cultural, and political. Stocks of these different forms of capital and 

how they interact may have a substantial effect on the success of a region’s development 

projects. A region with high levels of physical, natural, and political capital may struggle 

to compete in the global market if it does not have the human capital capable of 

leveraging these assets for innovation and growth. A region with high levels of physical, 
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human, and intellectual capital may struggle to compete if it does not have the social 

capital to build linkages between these pieces and create competitive clusters.  

Measures used to create Isserman, Feser, and Warren’s (2009) indicator of rural 

prosperity – unemployment rates, high school dropout rates, poverty rates, and housing 

problems - are all reflections of these different forms of capital. Irwin, Isserman, 

Kilkenney, and Partridge (2010) highlight variations in different forms of capital by 

pointing out that farm-dependent rural counties generally scored well on Isserman et al’s. 

(2009) prosperity index compared to other rural counties, but also had higher levels of 

population loss. This suggests that farm-dependent rural counties have relatively high 

levels of financial, human, and physical capital, but may lack other forms of capital, 

resulting in the outmigration of people who place more value on access to natural 

amenities, intellectual capital, or political capital. 

The agglomeration economies literature often directly or indirectly refers to these 

types of capital. Housing availability, e.g. physical capital, affects whether a city has 

population or income growth (Glaeser and Gottlieb 2009). High levels of natural 

amenities, e.g. natural capital, attract people and maintain agglomerations’ scale 

economies (Rappaport 2007). Investments made in research and development and those 

made by venture capitalists, e.g. intellectual and financial capital, are used as proxies of 

innovation (Carlino and Kerr 2014). Understanding the roles that these forms of capital 

play in economic development is especially important for rural regions because they are 

unlikely to have the vast stocks and diversity of capital that urban agglomerations have. 

Therefore, maintaining and sustainably leveraging each type of capital is critical. 
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Entrepreneurship and Economic Development 

With each new wave of economic development, entrepreneurship has become 

increasingly identified as a means for economic development. The second wave valued 

local entrepreneurs if they were, or had the potential to be, large employers in the region. 

The third wave’s focus on regional competitiveness identifies entrepreneurs as key 

sources of innovation, which is considered necessary to keep regions competitive in the 

global market. The shift towards entrepreneurship as a development policy has been 

motivated and supported by multiple studies highlighting the relationship between 

entrepreneurship and economic growth (Glaeser, Kerr, and Kerr 2015; Bunten, Weiler, 

Thompson, and Zahran 2015; Audretsch and Keilbach 2005).  

 One basic definition of an entrepreneur is someone who starts, owns, manages, 

bears the risks, and receives the profits of a business (Low, Henderson, and Weiler 2005). 

Entrepreneurs under this definition are often further subdivided into categories based on 

their reasons for becoming entrepreneurs, their goals, and their potential impact on the 

economy. How these different “types” of entrepreneurs are subdivided and labeled 

depends primarily on the research context. Low et al. (2005) contrast “high-value” and 

“lifestyle” entrepreneurs and their roles in the depth and breadth of regional 

entrepreneurship. Schoar (2010) discusses “transformational” and “subsistence” 

entrepreneurs in a study comparing entrepreneurship across nations. Goetz, Partridge, 

Deller, and Fleming (2010) discuss the characteristics of “opportunity-based” versus 

“necessity-based” entrepreneurs. Low and Isserman (2015) argue that innovative 

entrepreneurs are most likely to work in industries involving high technology and/or high 

skill. Finally, Shane (2009) stresses the difference between entrepreneurs with growth 
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potential vs. non-growth-oriented entrepreneurs and the importance of differentiating 

between them to inform economic growth policy. With so many different ways of 

classifying entrepreneurs, including some overlap in attributes between different 

classifications, I do not adopt or attempt to create any particular categorization of 

entrepreneurs.  

Parker (1996) highlights how regional economic factors can “push” some people 

into entrepreneurship due to a lack of or risk in other employment opportunities, while 

others may be “pulled” into entrepreneurship if they recognize some market opportunity 

that offers them greater utility than traditional wage and salary employment. Low and 

Weiler (2012) find evidence of people being pushed into entrepreneurship with 

increasing levels of employment risk. Robson (1998) and Goetz and Rupasingha (2009) 

argue that higher regional incomes create greater demand which can pull people into 

entrepreneurship. Generally, the purpose of classifying different types of entrepreneurs is 

to distinguish between those that are likely to contribute to economic growth and those 

that are not. Shane (2009) points out that there are undoubtedly growth-oriented 

entrepreneurs among the ranks of “necessity” entrepreneurs pushed into entrepreneurship 

as well as non-growth-oriented entrepreneurs pulled into entrepreneurship by a local 

business opportunity but with no intention of ever expanding the business. Low et al. 

(2005) argue that, even though some entrepreneurs, such as lifestyle entrepreneurs, may 

have no intention of expanding their businesses, they can still contribute to the local 

quality of life. This suggests that people pulled into entrepreneurship may be both 

responding and contributing to the presence of different forms of regional capital. 

Meanwhile, those “pushed” into entrepreneurship may be less able to recognize 
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opportunities afforded to them by regional capital, or, regional capital may not be 

sufficiently high to provide many entrepreneurial opportunities. 

Research focusing on the relationship between entrepreneurship and economic 

growth must account for heterogeneity over space. Entrepreneurship rates, incomes, 

types, and the sectors entrepreneurs work in are likely to vary along the urban-rural 

continuum and depend on other regional economic, geographic, and cultural factors. Low 

et al. (2005) evaluates the spatial distribution of entrepreneurial breadth (rates) and depth 

(earnings). They find that rural counties tend to have more breadth and less depth than 

urban counties due to the difference in market sizes. Furthermore, they find that financial, 

human, natural, and physical capital all have varying effects on entrepreneurial breadth 

and depth. Low, Sanders, and White (forthcoming) found that the sectoral diversity of 

nonemployers - one proxy of entrepreneurship – in counties of the southeastern U.S. was 

noticeably lower than in the rest of the country. Nonemployers in this region were much 

more likely to work in the manufacturing or non-production agriculture, forestry, and 

fishing than nonemployers in other regions. This concentration in two resource-

dependent sectors is likely a result of the natural capital in the region – a largely rural 

landscape with many small farms – and the lack of white-collar jobs in the region.  

Low and Isserman (2015) ask: Where are the innovative entrepreneurs? This is 

arguably the most important question for researchers studying the nexus of 

entrepreneurship, economic growth, and regional heterogeneity. According to the 

literature, innovation is most likely to come from the knowledge spillovers created in 

agglomeration economies. Carlino and Kerr (2014) highlight the role of industrial 

clusters, firm size distribution, and sectoral diversity in spurring innovation and 
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entrepreneurship. They suggest that innovation can be the result of knowledge transfers 

within one industry or across several, and that the presence of a few large firms can 

spawn startups from knowledge spillovers and to serve the large firms. Bunten et al. 

(2015) examine the role of market information created by business dynamism – the flow 

of business births and deaths – in promoting entrepreneurship and employment growth. 

They find a positive relationship between dynamism and growth which is stronger in 

more agglomerated places. Yu and Artz (2018) and Glaeser and Gottlieb (2009) argue 

that skilled workers are attracted to agglomeration economies because their thick labor 

markets provide job security. This means that these skilled workers can venture into 

entrepreneurship knowing that, if their business fails, there are other jobs available where 

they can use their skills. Yu and Artz, Low and Isserman (2015), and Wojan, Dotzel, and 

Low (2015) examine innovative entrepreneurs in rural areas; they find that while 

innovative entrepreneurship is lower in rural America than in the urban areas Glaeser and 

Gottlieb, for example, study, the innovative people in rural America are especially 

innovative and more likely to be working alone or in small groups than they would in 

urban areas. Acs, Braunerhjelm, Audretsch, and Carlsson (2008) further describe the 

relationship between existing firms and entrepreneurship. They find that there is a strong 

relationship between entrepreneurship and research and development (R&D) conducted 

by an existing firm that does not capitalize on the new information. R&D may produce a 

new product or service, but entrepreneurial skills are required to successfully mass-

produce and market it. In essence, agglomeration economies have more skilled workers 

and a larger base of incumbent firms conducting R&D research than more sparsely 
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populated places, which creates more opportunities for entrepreneurs to capitalize on 

some new technology, service, or market opportunity. 

Where these Literatures Intersect 

 Each of the literatures discussed above – agglomeration economies, regional 

economic development, and entrepreneurship – can be considered distinct, however, they 

also intersect and elaborate on similar concepts. The role of diverse forms of capital 

(physical, financial, natural, human, intellectual, social, cultural, and political) are 

considered by all three. Glaeser and Gottlieb (2009) argue that cities – agglomeration 

economies – exist partially due to some productivity benefits of natural capital. They 

argue that people settled around harbors, rivers, and along roads because they could 

participate in long-distance trade or work in services that facilitated trade. More recently, 

a link has been found between natural amenities and regional economic development and 

entrepreneurship (McGranahan, Wojan, and Lambert 2011; Low et al. 2005). A 

distinction between the historic settlement patterns around harbors, rivers, and roads and 

more recent findings of population and economic growth in high amenity areas, is the 

reason that people settled and are settling in places with natural capital. The regional 

settlement described by Glaeser and Gottlieb (2009) was primarily driven by the 

opportunity of employment, while more recent growth in high amenity regions is driven 

by the desire of workers and the creative class to live in places with recreational 

opportunities and a high quality of life (McGranahan et al. 2011; Deller, Tsai, 

Marcouiller, and English 2001; Partridge 2010). This shift from an 

employment/productivity-based settlement pattern to a quality of life-based settlement 

pattern suggests that forms of capital such as physical, financial, and human capital have 
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improved in once rugged and inaccessible places such as the Rocky Mountains to the 

point where people in these regions can be sufficiently productive and enjoy a higher 

quality of life. 

 Innovation is also a key consideration for all three literatures. The agglomeration 

economies literature suggests that innovation is more likely to occur in places where 

firms have access to dense networks of skilled and knowledgeable workers who help to 

develop the products (Duranton and Puga 1998). Furthermore, research and development 

conducted by a firm (or university) may spillover and be taken advantage of by nearby 

firms and entrepreneurs (Carlino and Kerr 2014). The regional economic development 

literature focuses on innovation as a means to harness regional capital to become 

nationally and globally competitive (Bradshaw and Blakely 1999). Entrepreneurs are 

considered the link between knowledge spillovers created by agglomeration economies 

and the economic development that is the focus of the regional economic development 

literature (Acs et al. 2008; Glaeser et al. 2015; Bunten et al. 2015). In short, the 

agglomeration economies literature tends to focus on what drives innovation, whereas the 

regional development literature tends to focus on how innovation can drive economic 

development. 

 The conceptual framework of this thesis is based on these points of intersection in 

the agglomeration economies, regional development, and entrepreneurship literatures. In 

Section 3, I develop and describe my measure of rural agglomeration using insights from 

all three literatures on how various forms of capital influence people’s location decisions 

and how this influences rural agglomeration. Later, I link the ideas of agglomeration 

economies driving innovation and the roll of entrepreneurship as a driver of regional 



 

28 
 

economic development by testing my measure of rural agglomeration in a regional 

entrepreneurship model. 
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CHAPTER THREE –RURAL AGGLOMERATION AS A CONCEPT 

 The purpose of this study is to determine if agglomeration effects in rural areas, 

where the population is concentrated in cities and towns, lead to higher levels of 

entrepreneurship and entrepreneurship growth than in rural areas where the population is 

more dispersed across the open countryside. In this chapter, I construct a measure of rural 

agglomeration, explore factors that may be associated with rural agglomeration, and 

develop a conceptual model of rural agglomeration’s relationship to entrepreneurship. 

Rural Agglomeration – Definition and Description 

Rural agglomeration is defined in this study as the rural share of county residents 

living in places with a population greater than or equal to 500 (1000, 2500). Rural 

agglomeration is calculated as the number of people residing in incorporated places of 

greater than or equal to 500 (1,000, 2500) population, but fewer than 50,000 population 

divided by the county population not living in an incorporated place greater than 50,000, 

a Census Bureau defined Urbanized Area (UA). Rural Agglomeration is given in 

equation 1, as1 

 

Equation 1 

𝑅𝑢𝑟𝑎𝑙 𝐴𝑔𝑔𝑙𝑜𝑚𝑒𝑟𝑎𝑡𝑖𝑜𝑛 =  
𝑇𝑜𝑡. 𝑃𝑜𝑝. −𝑈𝐴 𝑃𝑜𝑝. −𝑂𝐶 𝑃𝑜𝑝.

𝑇𝑜𝑡. 𝑃𝑜𝑝. −𝑈𝐴 𝑃𝑜𝑝.
 

 

Throughout this study, I use three different lower bounds for rural incorporated 

places to test for sensitivity and robustness. These bounds - 500, 1,000, 2,500 - are based 

                                                           
1 Tot. Pop. = Total Population; UA Pop. = Population of Urbanized Areas; OC Pop. = Open-country 

population or population living in incorporated places of less than 500 (1000, 2500) people. 
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upon delineations used in the USDA’s Urban Influence Codes and Rural-Urban 

Continuum Codes. They also align with my priors and intuition, experience learned from 

driving around the rural Midwest and South; the logic being that places with fewer than 

500 (1,000, 2,500) population are often not large enough to support many businesses, or 

entrepreneurs, and therefore do not create an agglomeration economy relative to the 

surrounding unincorporated or open-country (OC) area. The upper boundary of this 

definition (50,000) meets the Census Bureau’s definition of “urbanized areas” (UAs), a 

“densely settled core of census tracts and/or census blocks that meet population density 

requirements” with a total of 50,000 or more people.2 By excluding places of 50,000 or 

more people, we can see how the population is distributed between small towns and the 

countryside in counties that contain urbanized areas.  

The data used to calculate rural agglomeration comes from the U.S. Census 

Bureau’s SF1 dataset. The Census Bureau records population estimates for all 

incorporated places by county (or county equivalent). The legal designation of 

incorporated places varies state-to-state, but they include cities, towns, boroughs, and 

villages. Places with portions of their land area in multiple counties are parsed-out and 

included with each county’s data. The only exception to using the SF1 dataset was for 

2018, where I calculated rural agglomeration using Census Bureau’s 2018 population 

estimates program.  

The Tables 1 and 2 below show the descriptive statistics for each definition of 

rural agglomeration in 1990, 2000, and 2010 using the 1000 population threshold. Table 

                                                           
2 (U.S. Census Bureau, https://www.census.gov/programs-surveys/geography/guidance/geo-areas/urban-

rural/2010-urban-rural.html) 

https://www.census.gov/programs-surveys/geography/guidance/geo-areas/urban-rural/2010-urban-rural.html
https://www.census.gov/programs-surveys/geography/guidance/geo-areas/urban-rural/2010-urban-rural.html
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1 includes all counties, while Table 2 includes only nonmetro3 counties. Including metro 

counties, the average level of rural agglomeration (defined as a place of at least 1,000 

people) was 41% to 42% from 1990 through 2010. That is, just over 40% of ‘rural’ 

residents were residing in a small town or agglomerated area. Excluding metro counties 

that drops to 39% to 40% with a standard deviation of ~22%. Mean levels of rural 

agglomeration in metro counties during the period were about 47%. For reference, 14% 

of the U.S. population lived in nonmetro counties in 2010. 

 

Table 1 – Rural Agglomeration Descriptive Statistics: All Counties 

 

 

                                                           
3 The U.S. Office of Management and Budget (OMB) defines metropolitan counties as those containing 

urbanized areas (densely-settled cities/areas of 50,000 or more people) and all surrounding counties with 

strong commuting ties to the core metropolitan counties. Nonmetro counties are all other counties. 
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Table 2 – Rural Agglomeration Descriptive Statistics: Nonmetro Counties 

 

 

Overall, metro counties tend to have higher levels of rural agglomeration than 

nonmetro counties, i.e., rural residents of metro counties are more likely to live in a rural 

agglomeration. This is reflected in Figure 1, below. The map shows rural agglomeration – 

using 1,000 as the minimum population threshold - in 1990. Urbanized areas, shown in 

grey, tend to be in and/or surrounded by counties with above average levels of rural 

agglomeration (shades of blue).   

The highest levels of rural agglomeration are found in the Southwest and Rocky 

Mountains, especially in Arizona (60%), Wyoming (59%), and California (59%). The 

high rural agglomeration in the West is likely due to historical settlement trends 

influenced by factors such as access to water, employment centers, highways and 

railroads, and soil arability, which made it difficult for people to live outside towns and 

cities.  
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There were 35 counties with 100% of the non-urbanized population living in rural 

agglomerations (defined as having a population between 1,000 and 50,000), however 

most are independent cities in Virginia that are treated as counties in the data. Excluding 

counties with 100% rural agglomeration, the three counties with the highest levels of 

rural agglomeration are Union and Essex Counties in New Jersey and Hennepin County, 

Minnesota, all at 99% rural agglomeration. All of these counties consist almost entirely 

of suburbs of major cities (New York and Minneapolis). Silver Bow County, Montana is 

fourth highest on the list at 98%. Silver Bow contained two incorporated places in 1990, 

Butte-Silver Bow with a population of 33,000, and Walkerville with a population of 605. 

Silver Bow County is mountainous and was historically dependent on mining so most 

people likely settled in the mining communities. 

Illinois (51%) and Iowa (50%) also have high mean levels of rural agglomeration 

compared to their Midwestern neighbors (Wisconsin 41%, Missouri 37%, Indiana 40%, 

Nebraska 36%) and the U.S. as a whole. Several of the counties in Iowa and Illinois with 

the highest levels of rural agglomeration are in the suburbs of major metropolitan areas 

including Chicago, Des Moines and the Quad-Cities (Il-IA). However, rural Cerro Gordo 

County, Iowa (82%) also had high levels of rural agglomeration in 1990, likely due to 

high agricultural land values and the presence of Mason City, the state’s largest 

micropolitan area. There are also relatively high levels of rural agglomeration in the 

Mississippi Delta. This may be due to a prevalence of large farms, relatively few small 

landowners, and relatively high agricultural land values. 

Low levels of rural agglomeration are observed in the Mid-Atlantic, Appalachia, 

the Ozarks, and in northern parts of the Great Plains. Mean levels of rural agglomeration 
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in 1990 are at least 5% below the national average in the Mid-Atlantic states of Virginia 

(36%), South Carolina (36%), and North Carolina (28%) and in the Appalachian states of 

West Virginia (27%), Kentucky (30%), and Tennessee (35%). Of the 260 counties with 

0% rural agglomeration in 1990 – those with no small towns of more than 1,000 – most 

are in the Great Plains. Two counties with the lowest, nonzero levels of rural 

agglomeration are Daviess County, Kentucky (3%) and Leon County, Florida (4%). Both 

counties contain urbanized areas (Owensboro and Tallahassee) and only one other place 

with a population greater than 1,000. These counties likely have relatively large 

populations living in the countryside near the urbanized areas (increasing the 

denominator in Equation 1), outweighing the population of the only other places with a 

population over 1,000 (the numerator in Equation 1). 
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Figure 1 – Rural Agglomeration 1990 – Minimum Population: 1,000 

 

 

 

Up to this point, my measure of rural agglomeration has been defined as having a 

lower population bound of 1,000. Throughout the rest of this section, my analysis will 

include rural agglomeration measures adjusted to have lower bounds of 500, 1,000 and 

2,500 (the latter of which is Census Bureau’s definition of an urban cluster). I compare 

these three definitions to see how closely they relate to each other and to see how the 

three definitions are correlated to potential agglomeration determining factors such as 

access to highways. Table 3 shows the Pearson’s R correlations between the different 
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definitions of rural agglomeration (minimum populations 500, 1,000, and 2,500) and over 

time, in years 1990, 2000, 2010, and 2018. 

The mean percentage of people living in rural agglomerations in 1990 is 45.76% 

when the lower population bound is 500, 41.56% when the lower bound is 1,000, and 

31.53% when the lower bound is 2,500. Correlations are about 0.94 between rural 

agglomeration measures with the “500” definition and measures with the “1,000” 

definition in corresponding years (1990, 2000, 2010, 2018). Correlations are about 0.86 

between rural agglomeration measures with the “1,000” definition and measures with the 

“2,500” definition. Correlations are about 0.80 between measures with the “500” and 

“2,500” definitions. 

 

Table 3 – Correlation Between Different Definitions of Rural Agglomeration 

 

 

Table 1 shows that rural agglomeration levels in 2018 were consistently lower 

than in previous years. Table 3 shows relatively low correlations between rural 
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agglomeration (by any definition) in the year 2018 and rural agglomeration in the other 

years. This is reflected in Figure 2’s map of rural agglomeration in 2018. Future studies 

may look at the relationship between the declining levels of rural agglomeration between 

2010 and 2018 and Pender et al.’s (2019) finding that less urban, nonmetro counties lost 

population over the period. Due to limited entrepreneurship data availability post-2018 at 

this time, this thesis will not focus on 2018 rural agglomeration levels. 

 

Figure 2 – Rural Agglomeration 1990-2018: Minimum Population 1,000 

 

 

Sensitivity Analysis Over Time: 1990-2010 

 Evaluating the change in rural agglomeration over time reveals little overall 

change 1990-2010 and opposing trends between the periods of 1990-2000 and 2000-10. 

Table 4 shows that the mean difference in both periods and under all definitions of rural 
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agglomeration – minimum population 500, 1000, and 2500 – is relatively small (less than 

1.2%). However, under the 500 and 1,000 minimum population definition, rural regions 

in the U.S. became less agglomerated on average from 1990 to 2000 and more 

agglomerated from 2000 to 2010. Under the 2,500 minimum population definition, rural 

regions became more agglomerated over both periods, however this trend was stronger 

from 2000 to 2010. 

 

Table 4 – Change in Rural Agglomeration Over Time (1990-2010): Summary Statistics 

 

  

While aggregate summary statistics show very little change over time, mapping the 

change in rural agglomeration between the two periods shows more regional 

heterogeneity. Figure 3 shows that regions such as New England and parts of Northern 

Minnesota, Wisconsin and Michigan became less agglomerated from 1990 to 2010 (i.e., a 

larger share of people were living in the open-country areas than towns in 2010, 

compared to 1990).  Meanwhile, large portions of the Midwest, Great Plains, and West 

Coast became more agglomerated over the same period. 
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Figure 3 – Change in Rural Agglomeration 1990-2010 (Min. Population 1,000) 

 

 

 

 

There is no recognizable spatial pattern for the outlier counties that became much 

more or much less agglomerated over the period. When examined case-by-case, many 

counties that became much more or less agglomerated are low population counties with 

places that crossed the population threshold of 1,000 (either growing to 1,000 residents or 

shrinking to less than 1,000). Other counties had changes in governmental structures 
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(consolidated government, places becoming unincorporated) resulting in much more or 

less agglomeration. One example is Webster County, Georgia, which from 1990 to 2009 

contained two incorporated towns with combined populations in 2000 of 578 and 

combined total area of 5.67 square miles. In 2009, the two towns became unincorporated 

and the Webster County unified government was formed with a total population in 2010 

of 2,799 and total area of 210.26 square miles. From 2000 to 2010, rural agglomeration 

increased 100% because until 2009, there were no places of at least 1,000 people in 

Webster County. 

This descriptive analysis has two primary implications for my research on the 

effects of rural agglomeration on entrepreneurship. 1) With relatively little change in the 

levels of rural agglomeration from 1990 to 2010, change in rural agglomeration is not 

likely to have much explanatory power on entrepreneurship measures, therefore, I will 

only use rural agglomeration levels as independent variables in my econometric analyses. 

2) Proximity to urbanized areas seems to have strong effects on rural agglomeration 

levels. The direction of this effect varies however, with some counties near to large urban 

agglomerations – such as New York and Minneapolis – having very high levels of rural 

agglomeration, while other counties near-to or containing smaller agglomerations – such 

as Tallahassee – have very low levels of rural agglomeration. The next section further 

explores the relationship between rural agglomeration and urban proximity.  

Factors Associated with 2010 Rural Agglomeration 

Spatial variation in rural agglomeration based on the observations above suggest 

that multiple factors may contribute to rural agglomeration. The difference in rural 

agglomeration patterns between the eastern and western halves of the U.S. is clearly 
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visible in Figure 1. This difference is likely due to historical settlement patterns. The 

eastern half of the U.S. was settled (by Europeans) over several centuries when means of 

transportation were limited. This resulted in a dense network of small cities and towns 

with many regional hubs (central places) located on rivers or natural harbors. Rapid 

settlement of the western U.S. was largely facilitated by new modes of transportation 

(trains and automobiles) and infrastructure investments (transcontinental railroad) 

throughout the late 19th and 20th centuries. Desmet and Rappaport (2017) discuss how 

increasing returns to agglomeration in the late 19th and early 20th centuries led to 

declining populations in smaller cities and growing urban agglomerations. The rapid 

settlement of the west, dependence on transportation infrastructure, and the rising returns 

to agglomeration (in the form of industrialization) soon after likely resulted in the 

settlement pattern we see in the West today, where cities are more dispersed and 

population is more concentrated in urbanized clusters and areas. There is a relationship 

between current levels of rural agglomeration and access to transportation networks. The 

Pearson’s R correlation between rural agglomeration (1,000 people) in 2010 and counties 

containing exits to major highways is .23 when all counties are included and .14 when 

counties containing urban areas are excluded. 

Land use issues also likely contributed to current rural agglomeration patterns. 

Dry climates and rugged terrain in the west likely discouraged agricultural activities and 

incentivized people to live in cities where they had access to goods, employment, and 

public services (water). High levels of rural agglomeration in parts of the Corn Belt4, 

Mississippi Delta, and on the Pacific Coast suggest that production agriculture and rural 

                                                           
4 i.e. Illinois, Iowa, and southern Minnesota. 
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agglomeration are related. Wu’s (2006) analysis of urban development patterns, argues 

that sprawl occurs in places where urban developers outbid farmers for land. High 

agricultural land values may drive higher levels of rural agglomeration because there is a 

larger opportunity cost of converting high-value agricultural land to residential land. In 

other words, farmers are less willing to sell their land because it is highly productive, and 

fewer people can afford to buy and develop the land for residential or commercial 

purposes. The correlation between rural agglomeration in 2010 and average agricultural 

land values in 2007 is .11. 

Postsecondary institutions also seem to be related to rural agglomeration. 

Focusing on Missouri in Figure 1, nonmetro counties containing postsecondary 

institutions, such as Adair, Nodaway, and Phelps, tend to have higher levels of 

agglomeration than their neighboring counties. All three of these counties have relatively 

large cities of at least 10,000 people, which likely explains the relationship. These 

institutions tend to be large employers, particularly in rural areas, and their employees 

may be more likely to live in cities and towns rather than in the countryside. Rural 

agglomeration’s correlation to the number of postsecondary institutions in a county is .25 

both when counties with urban areas are included and when they are excluded. 

 Many of the counties with the highest rates of rural agglomeration in the nation 

are metro counties near large cities such as New York City and Minneapolis. Partridge et 

al. (2008) find that employment growth is higher in non-metro counties with shorter 

drive-times to metro areas. Factors such as employment opportunities and cost-of-living 

may dictate some of the variation in rural agglomeration, and are likely to vary between 

metro, metro-adjacent, and remote rural counties. Metro counties may have high levels of 
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rural agglomeration if many people commute to the urban area from surrounding towns 

with populations near to 50,000. To gain a better understanding of how distance to metros 

effects rural agglomeration, I classify counties as metro, metro-adjacent, and remote rural 

(see Chapter 4, p. 29-30 for definitions) and create dummy variables for use in 

regressions. 

Perhaps the most direct factors that can result in rural agglomeration are 

government regulations (zoning) and land trusts (conservancies) that restricts parties’ 

abilities to develop rural land. While most Kentucky counties have below-average levels 

of rural agglomeration, counties in the inner Bluegrass region around Lexington have 

levels above average. The City of Lexington enacted the country’s first urban growth 

boundary in 1958 to protect horse farms in the city’s periphery as the city grew. Since 

then, the Bluegrass Land Conservancy, a nonprofit land trust, has prevented the 

development of land in surrounding counties through conservation easements. 

Merenlender, Huntsinger, Guthey, and Fairfax (2004) point out that “land trust” is 

difficult to define as these organizations vary in their goals and means of accomplishing 

these goals, however, the Land Trust Alliance defines land trust as “any organization that 

acts directly to conserve land.” Kartez (1980) details some of the different approaches to 

farmland zoning and the challenges they face. Zoning laws in the U.S. are generally 

enacted at the state and local levels. The wide variety in land trusts and in the 

implementation of zoning laws may create a great deal of heterogeneity between states. 

To capture the effect of land trusts and state and local policies on rural agglomeration, 

state dummy variables are created with Missouri as the omitted condition.  
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An OLS regression of the explanatory variables above on rural agglomeration 

(population 1,000) in 2010 shows that the rural-urban continuum has a statistically 

significant effect (𝜌 < 0.05) on rural agglomeration, with metro-adjacent counties being 

less agglomerated than metro counties, and remote rural counties being less agglomerated 

than either. Agricultural land values, the presence of major highway exits, and the 

number of postsecondary educational institutions all have positive and statistically 

significant effects (𝜌 < 0.01) on rural agglomeration.  

 

Table 5 - Rural Agglomeration Regression 

 

 * 𝜌 < 0.10, ** 𝜌 < 0.05, *** 𝜌 < 0.01 

 

Figure 4 below represents the results for the state dummy variables with Missouri 

as the omitted condition. Blue states had positive coefficients (i.e., more rural 
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agglomeration) and red states had negative (i.e., less rural agglomeration); bold-colored 

states were statistically significant (𝜌 < 0.05) and pale states were not statistically 

significantly different from Missouri. The map shows that five of Missouri’s eight 

neighboring states had higher levels of rural agglomeration than Missouri, and that states 

with strong, positive state fixed effects – whether due to zoning laws, historical 

development patterns, or some other factor - tended to be in the Midwest and Western 

parts of the U.S. The strong east-west divide suggests that historical settlement patterns 

may be playing a stronger role in the state dummy variable results than policy. Future 

studies may seek to address this divide by including variables that capture these historical 

settlement patterns. Examples of such a variable may be the founding date of each state’s 

largest city or cities, or the year that each state surpassed some population threshold. 
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Figure 4 – Rural Agglomeration Regression: State Coefficients and Significance 

 

 

 

 Figure 5, below, is a map of the regression residuals. Grey counties have rural 

agglomeration within one standard deviation (0.2) of the model’s prediction, red counties 

are more than one standard deviation below their predicted values, and blue counties are 

more than one standard deviation above their predicted values. This map finds that the 

region of the country where this model is least accurate in predicting rural agglomeration 
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levels is in the western portion of the Great Plains, suggesting that the model struggles to 

accurately predict agglomeration in sparsely populated counties. 

 

Figure 5 – Rural Agglomeration 2010 Regression Residuals 

 

 

 

 

  In sum, factors that seem to play a role in today’s rural agglomeration patterns 

include historical settlement patterns in the eastern U.S. vs. the western U.S., access to 

major highways, the presence of postsecondary higher education institutions, agricultural 

land values, and state specific factors such as zoning policies and geography. How 
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population is distributed—whether they are clustered in towns or spread across the 

countryside--in rural places may impact local businesses, government, and overall quality 

of life. 

Conceptual Framework for the Empirical Model 

While small towns and cities in rural areas may not have the market sizes to 

produce the high-order goods and services of large agglomeration economies, firms in 

these small towns and cities may still benefit from the endogenous productivity effects of 

agglomeration relative to firms in less agglomerated rural areas. 

Glaeser and Gottlieb (2009) argued that agglomeration economies exist because 

of the productivity benefits of some natural resource – such as a harbor – which attracts 

large numbers of people to the area and/or because of the productivity benefits of having 

many people and firms living in close proximity to each other. These benefits include 

decreased transportation costs for goods and for people and information spillovers 

between firms. Further research indicates that the benefits of rural agglomeration have an 

inverted u-shaped relationship to city size and density, with innovative activity increasing 

and transportation improving with increases in city size to a point and then decreasing 

due to city congestion (Carlino et al. 2007; Duranton and Puga 1998). Rappaport (2008) 

finds that benefits of agglomeration explain productivity levels in less dense cities, while 

highly dense cities can only maintain their high productivity levels due to other 

exogenous factors. Relatively small rural towns and cities may not have been the focus of 

these studies, but their findings suggest that these small and less dense places can benefit 

from higher levels of agglomeration. 
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 How might these rural places benefit from agglomeration effects? Pender et al. 

(2019) shows that nonmetro county populations have decreased over the last decade and 

that employment and income is lower and has increased slower than in metro counties. 

Yu and Artz (2019) find that many rural entrepreneurs forego higher earnings in cities 

because they have strong location preferences that place high value on rural amenities. If 

entrepreneurs and other workers are sacrificing income to live in rural places then the 

increased utility they receive from living in rural places will not be reflected in income 

levels or growth, at least not in the short-run. Rather, their utility likely comes from some 

combination of social, cultural, natural, and other forms of capital. If rural agglomeration 

brings local entrepreneurs closer to their consumer and labor markets, leads to better 

infrastructure such as reliable high-speed internet and built-in water and sewage systems, 

and creates knowledge spillovers between businesses, universities, banks, and other local 

organizations then entrepreneurs may be more successful at leveraging these other forms 

of capital present in the community to create businesses.  

Entrepreneurship has been linked to economic growth (Glaeser et al. 2015; 

Bunten et al. 2015; Audretsch and Keilbach 2005) and is increasingly a focus of rural 

development policy (Drabenstott 2006). By using entrepreneurship as my dependent 

variable, I test how rural agglomeration and various forms of capital contribute to 

entrepreneurship. A greater understanding of how the distribution of the rural population 

between towns and the countryside affects entrepreneurship can help to inform policy 

makers and development practitioners about the challenges and opportunities faced by 

entrepreneurs in these regions and the likely effectiveness of using entrepreneurship as a 

rural development strategy.  
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Considering that rural agglomeration is a new measure, I begin with a general 

hypothesis based in the agglomeration economies literature. Glaeser and Gottlieb (2009) 

argue that agglomeration decreases transport costs of goods, people, and ideas. This, in 

turn, has an effect on entrepreneurship costs as well as opportunity costs of becoming an 

entrepreneur instead of a wage and salary worker. 

 

Hypothesis 1: Rural agglomeration levels affect regional entrepreneurship. 

 

Next, Carlino and Kerr (2014) and Acs et al. (2008) highlight the importance of 

knowledge spillovers and access to a skilled labor force in innovation and innovative 

entrepreneurship. Duranton and Puga (1998) find that new manufacturers often locate in 

cities to develop their products and practices, but move to less crowded places with lower 

transportation costs once those products and practices have been standardized. These 

studies suggest that growth-oriented and opportunity-based entrepreneurs are most likely 

to locate in more agglomerated places. 

 

Hypothesis 2: Rural agglomeration is positively related to growth-oriented and 

opportunity-based entrepreneurship. 

 

Finally, Low and Weiler (2012) find a positive relationship between wage and 

salary employment volatility and entrepreneurship rates and an inverse relationship 

between wage and salary employment growth and entrepreneurship rates. Glaeser and 

Gottlieb (2009) argue that workers, particularly skilled workers, locate in agglomerations 
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to take advantage of thick labor markets where they have many potential employers. 

These studies suggest that people may choose or be forced into entrepreneurship in places 

with thinner markets, fewer traditional employment opportunities, and in places with 

little employment growth – places like the less-urban nonmetro counties discussed by 

Pender et al. (2019). 

 

Hypothesis 3: Rural agglomeration is inversely related to non-growth-oriented, 

lifestyle, and necessity entrepreneurship. 
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CHAPTER FOUR – EMPIRICAL MODEL AND DATA 

 My empirical model reflects the hypotheses that levels of rural agglomeration 

influence a region’s entrepreneurial activity, that rural agglomeration has a positive 

relationship with growth-oriented and opportunity-based entrepreneurship, and that rural 

agglomeration has an inverse relationship with non-growth-oriented, necessity, and 

lifestyle entrepreneurship. Empirically, I use employer establishment births rates as my 

proxy for growth-oriented and opportunity-based entrepreneurship, and I use 

nonemployer establishment rates as my proxy for non-growth-oriented, necessity, and 

lifestyle entrepreneurship. I use these two variables because they are mutually-exclusive. 

By definition, if a nonemployer hires an employee, they cease to be a nonemployer and 

become a new employer establishment. I acknowledge that these are not perfect proxies 

for the different types of entrepreneurs listed above. There are certainly growth-oriented 

entrepreneurs counted as nonemployers and non-growth and lifestyle entrepreneurs 

counted as employer establishment births. I give further details on the two variables and 

justify using them as proxies for different types of entrepreneurship in the section below. 

My empirical model draws from Goetz and Rupasingha’s (2009) model of 

nonfarm proprietorship growth, Bunten et al.’s (2015) model of employer establishment 

birth rates, and Low and Weiler’s (2012) model of both nonfarm proprietorship rates and 

employer establishment birth rates. Each of these models include vectors of human 

capital, financial capital, natural capital, demographics, and regional economic 

characteristics as determinants regional entrepreneurship. Goetz and Rupasingha (2009) 

also include a vector for policy characteristics. In addition to the vectors used in these 
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previous studies, I test my hypotheses by including rural agglomeration as the key test 

variable. 

Dependent Variables 

 Entrepreneurship is my dependent variable. In Equation 2, E characterizes four 

different proxies for entrepreneurial activity: employer establishment birth rates, 

percentage change in employer establishment birth rates, nonemployer establishment 

rates, and the percentage change in nonemployer establishment rates. I use the most 

recently available data to calculate employer establishment birth rates (2013-16) and 

nonemployer establishment rates (2017). 

Employer establishment births is a flow measure often used to describe business 

dynamics. Acs and Armington (2004) and Haltiwanger, Jarmin, and Miranda (2013) 

identify new firms (births) as having larger impacts on employment growth than existing 

businesses. Employer establishment birth data come from the U.S. Census Bureau’s 

Statistics of U.S. Businesses (SUSB) data and include only those new businesses that 

have at least one paid employee other than the owner. Businesses in this dataset are 

considered to be among the most “entrepreneurial” because starting a new business is an 

active response to economic conditions and, second, because they are beginning with 

enough financial capital and business plans sufficient to have at least one paid employee. 

Based on these findings and considerations, I use employer establishment births as a 

proxy for growth-oriented and opportunity-based entrepreneurship. 

Employer establishment birth data are available annually (March 12th – March 

12th) at the county level. I calculate employer establishment birth rates as the three-year 

average number of births – 2013-14 to 2015-16 – over the county population in thousands 
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in the first year of the period (2013). Three-year averages are used because the number of 

employer establishment births in a county varies from year-to-year, with many rural ones 

experiencing at least one year in the three-year period with no births. I also run a model 

with the percentage change in the birth rate as a robustness test of rural agglomeration’s 

effect on birth rates. Birth rate change is calculated as the 2013-16 employer 

establishment birth rate minus the 2004-07 birth rate, divided by the 2004-07 birth rate, 

where all rates are calculated as three year averages as discussed above. I choose these 

beginning and end periods because they both take place during a period of economic 

expansion, and therefore minimize the effect of the business cycle on the measurement. It 

is worth noting that the share of young firms (less than 5-years old) to total firms has 

been declining since the 1980s (Decker, Haltiwanger, Jarmin, and Miranda 2014), and 

this trend is reflected in the birth rate change variable, i.e., its mean is -0.25 and standard 

deviation 0.24. 

The other set of dependent variables are based upon nonemployer establishments, 

i.e., businesses with no wage and salary (paid) employees. I use the nonemployer rate in 

2017 and the percentage change in the nonemployer rate from 2007 to 2017, both 

calculated using data from the U.S. Census Bureau’s Nonemployer Statistics (NES). 

Nonemployer statistics data are based on Federal income tax returns for nonemployer 

establishments with receipts of over $1,000. These data are available annually at the 

county level. Nonemployer establishment rates in 2017 are calculated as the total number 

of nonemployers normalized by the total employment, as this approximates the pool of 

potential nonemployers. Total employment data comes from the Bureau of Economic 

Analysis’ (BEA) CAEMP25N dataset. The percentage change in nonemployer 



 

55 
 

establishment rates 2007-17 is calculated as the nonemployer establishment rate in 2017 

minus the nonemployer rate in 2007, divided by the nonemployer rate in 2007. Once 

again, these years were chosen because they were periods of growth in the economic 

cycle. 

Nonemployer statistics are a stock measurement of the total number of 

nonemployers in a county, as opposed to the flow measurement of new employer 

establishments. While some nonemployers may be innovative, this measure can generally 

be thought of as a proxy for nongrowth-oriented, lifestyle, and necessity entrepreneurs 

because of the low receipt threshold required to be counted and because they do not 

provide employment for others. Kacher and Weiler (2017) argue that nonemployer 

statistics can be used as a proxy for “gig” workers, defined as “self-employed workers 

who perform on-demand tasks directly for clients, often on a short-term basis.” Gig 

workers have received increased attention since the rise of companies such as Uber and 

Airbnb, which provide smartphone users with an easy way to earn income to supplement 

traditional wage and salary employment, or even on a full-time basis. Additional 

examples of nonemployers are people who sell bread or canned goods at farmer’s 

markets, professionals being paid to give a speech, and retired art teachers hosting 

painting parties. While nonemployers are usually not particularly innovative, it is 

estimated that 10-20% eventually hire employees and contribute to growth as an 

employer establishment (Moore 2017). A 2018 Small Business Credit Survey Report on 

Nonemployer Firms classifies 26% of nonemployers as supplemental work (a 

photographer or personal trainer on the side, for example), 20% as contract workers 

(1099 workers such as someone preparing taxes), 25% as stable nonemployers (florists, 
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auto-mechanics), 13% as early-stage potential employers (software publishers, caterers), 

and 15% as later-stage potential employers (interior designers, veterinarians, day care 

providers). 

Explanatory Variables 

Where possible, explanatory variables are lagged in the model relative to the 

dependent variables’ period, i.e., birth rates, change in birth rates, nonemployer rates, and 

change in nonemployer rates. This is done to avoid potential endogeneity, and because 

regional conditions years prior to the establishment of a new business are likely to 

influence an entrepreneur’s decision to open a business (Conroy and Low 2019). 

Test Variable 

The key independent variable is the measure of rural agglomeration – minimum 

population defined as at least 500 – as it is described in Chapter 3. Recall, rural 

agglomeration is the percentage of people outside of urbanized areas living in cities or 

towns with populations between 500 and 50,000. The lower bound of 500 is chosen 

because it is more inclusive than lower bounds of 1,000 and 2,500 and based, on my own 

perception, that a town of 500 is capable of supporting a business providing basic 

services, such as a restaurant. Rural agglomeration in 2010 is used in models with birth 

rates and nonemployer rates as the dependent variable. Rural agglomeration in 2000 is 

used in models with change in birth rates and nonemployers as the dependent variable to 

reduce endogeneity concerns.  

I expect Rural Agglomeration to have a positive effect on employer establishment 

birth rates and the change in birth rates based on Carlino and Kerr’s (2014) and Acs et 

al.’s (2008) findings about the role that agglomeration plays in knowledge spillovers and 
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innovation and Duranton and Puga’s (1998) findings about location determinants for 

manufacturing. In short, higher agglomeration counties should benefit potential growth-

oriented or opportunity-based entrepreneurs because of their thicker markets, which 

provide easier access to the consumer base, labor force, and knowledge spillover effects 

from other businesses (Glaeser and Gottlieb 2009; Bunten et al. 2015).  

I expect rural agglomeration to have an inverse relationship with nonemployer 

establishment rates and change based on Low and Weiler’s (2012) findings that 

entrepreneurship rates are inversely related to employment growth and positively related 

to wage and salary employment volatility. Pender et al. (2019) identify less-urban 

nonmetro counties as being slow growing and population loss counties, which may create 

the conditions for entrepreneurship discussed by Low and Weiler. I argue that these 

conditions are particularly conducive to higher nonemployer rates as nonemployers may 

be part-time “gig” workers attempting to supplement low or slow-growing incomes, 

people unexpectedly forced to become entrepreneurs due to few employment prospects 

(necessity), or lifestyle entrepreneurs who value living in less agglomerated places or the 

open countryside and have little intention of expanding their businesses. 

Financial Capital 

Financial capital controls include bank deposits per capita – used by both Goetz 

and Rupasingha (2009) and Low and Weiler (2012) - and average wage and salary 

earnings – used by Goetz and Rupasingha (2009). Per capita bank deposits (in $1000s) 

are available from the Federal Deposit Insurance Corporation (FDIC). Mean wage and 

salary earnings is calculated, using the BEA’s CAINC5N and CAEMP25 datasets, as a 
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county’s total wage and salary earnings in thousands of dollars divided by total 

employment in that county.  

The availability of financial capital may create pushing and pulling forces that 

drive people into entrepreneurship. Parker (1996) and Low and Weiler (2012) find that 

employment volatility “pushes” people into entrepreneurship. Similarly, Abraham, 

Haltiwanger, Sandusky, and Spletzer (2019) argue that people make the decision to 

become gig workers either to supplement wages or because they are unable to obtain 

wage and salary employment. Based on this, I expect average wage and salary earnings to 

be inversely related to nonemployer rates, as low wages and salaries may drive people to 

become full- or part-time nonemployers to replace or supplement low wages. On the 

other hand, Robson (1998) and Goetz and Rupasingha (2009) argue that high incomes 

can create more demand for goods and services supplied by entrepreneurs. I argue that 

higher incomes in the form of high wages and salaries (Avg. Wages and Salaries) will 

have a positive effect on employer establishment births because, 1) growth-oriented and 

opportunity-based entrepreneurs will recognize higher levels of demand and attempt to 

provide the supply, and 2) higher levels of demand may encourage the hiring of paid 

employees to meet the demand. 

High levels of per capita bank deposits suggest that residents have greater access 

to seed capital and small business loans to use for startup funding (Goetz and Rupasingha 

2009; Low and Weiler 2012). I expect a positive relationship between Bank Deposits per 

capita and employer establishment birth rates, as employer establishments may require 

more startup capital in order to pay salaries upon startup and to purchase equipment 

required for production. I expect an inverse relationship between per capita bank deposits 
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and nonemployer establishment rates because a lack of startup financial capital may drive 

potential entrepreneurs to less capital-intensive forms of entrepreneurship. 

Human Capital 

 Research has found that people with higher levels of education are more likely to 

become entrepreneurs (Goetz and Rupasingha 2009) and that education plays a role in 

regional productivity and growth (Glaeser and Gottlieb 2009). I include two educational 

attainment variables to represent human capital: the percentage of the population over 25 

years-old without a high school diploma or GED (% High School Dropout) and the 

percentage over 25 with a bachelor’s degree or higher (% Bachelor’s Degree+). These 

data come from the 2000 decennial Census, SF3. Based on Goetz and Rupasingha, I 

expect the percentage of the population without a high school degree to have a negative 

impact on establishment births and I expect the percentage of the population with a 

bachelor’s degree or more to have a positive effect on establishment births. 

Demographic Variables 

As in Goetz and Rupasingha (2009), I include demographic variables in my 

model for their ability to describe the pool of potential entrepreneurs in a region. The 

percentage of the population of working age (Ages 18-64) and the percentage of the 

population 65+ (Age 65+), using decennial census data from 2000 and 2010, are 

included. Self-employment rates have been found to increase with age (Robson 1998). I 

expect the percentage of the population over 65 to have a positive relationship with 

nonemployer establishment rates as retired persons may participate in entrepreneurial 

activities as a hobby and to supplement retirement income. I also expect it to have a 

positive relationship with employer establishment births because retirement removes 
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people from the traditional employment pool and adds people to the pool of potential 

entrepreneurs. Retirees may be more likely to become lifestyle entrepreneurs by moving 

to Florida and opening a bait shop with a couple of employees, or moving to a high 

amenity area and opening a winery. These types of entrepreneurs may not be particularly 

innovative, but can contribute to employment and increase quality of life in a community. 

I expect an inverse relationship between Age 18-64 and entrepreneurship rates. 

Two demographic variables measuring the racial and ethnic makeup of a county 

are included using data from the U.S. Census Bureau’s Population Estimates Program. 

These variables are the percentage of the population that is not white (% Non-white) and 

the percentage of the population that is Hispanic (% Hispanic). Goetz and Rupasingha 

(2009) detail the complex relationship between race and ethnicity and entrepreneurship. 

On the one hand, greater racial and ethnic diversity can lead to greater societal 

fractionalization and lower levels of social capital, and therefore may result in a less 

entrepreneurial ecosystem. On the other hand, highly diverse places may be associated 

with the presence of the creative class (Florida 2014) which may lead to higher levels of 

entrepreneurship. An added layer of complexity is that people of different races and 

ethnicities may come from more or less entrepreneurial cultures. Based on the results of 

Goetz and Rupasingha’s model and based on other factors, such as amenities, being 

associated with diversity and entrepreneurship, I expect the percentage of the population 

that is nonwhite and the percentage of the population that is Hispanic to have a negative 

relationship with the entrepreneurship variables.  

Policy Variable 
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Goetz and Rupasingha (2009) and Parker (1996) both argue that government 

policy, particularly tax policy, may play a role in entrepreneurship. I include Property 

Tax Dependence in 2012 and 2002 as a policy variable, calculated as the state 

government’s property tax revenue (state property taxes + local government property 

taxes) divided by its direct general expenditures. These data are available through the 

Census Bureau’s Census of Governments dataset. Property taxes are generally considered 

to be more progressive than sales taxes, however Stallmann and Johnson (2011) argue 

that, because much of the incidence of higher property taxes is passed from property 

owners to renters and because houses are one of middle-class families’ largest assets, 

property taxes can also be regressive. Despite being potentially regressive, property tax 

revenues are an essential part of governments’ financial stability, as they do not change 

as quickly sales tax revenues in response to economic shocks (Stallmann and Johnson 

2011). This fiscal stability may create a friendlier business environment where both taxes 

and government funding for economic development are consistent. Furthermore, 

entrepreneurs and business owners, particularly those with relatively low fixed property 

and equipment costs, may prefer higher property taxes if they allow for low sales taxes, 

as sales taxes may decrease the demand for businesses’ goods or services with high 

elasticities of demand. Assuming that a higher dependence on property taxes typically 

results in greater fiscal stability for the state and local government and relatively lower 

sales tax rates (and knowing this is not always the case), I expect property tax 

dependence to have a positive relationship on employer establishment births and growth. 

Natural Capital and Regional Amenities 
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Finally, I include two variables to capture counties’ local amenities. I use the 

USDA’s natural amenities z-scale (Natural Amenities) to represent counties’ natural 

capital (McGranahan, 1999). This scale is an index of outdoor amenities including 

average summer and winter temperatures, average daylight hours in the winter, average 

humidity in the summer, topography, and access to bodies of water. The scale indicates 

how many standard deviations a county is from the national mean index value of these 

outdoor amenities. A vast literature has developed showing the role that natural amenities 

play in regional population and economic growth as workers and the “creative class” 

relocate to places offering a higher quality of life (McGranahan, Wojan, and Lambert 

2011; Deller, Tsai, Marcouiller, and English 2001; Irwin et al. 2010; Partridge 2010). 

Low et al. (2005) argue that amenity-rich places, particularly those with other forms of 

human, financial, and physical capital, are more likely to develop and attract 

entrepreneurs. I expect the natural amenity scale to have a positive relationship with each 

of my entrepreneurship variables. 

My second variable capturing a region’s amenities is a dummy variable 

representing counties’ location on the urban-rural continuum and is based on the USDA’s 

2013 Rural-Urban Continuum Codes (RUCC). This variable classifies counties as metro, 

metro-adjacent, or remote rural and captures a county’s access to urban amenities and to 

urban consumer and labor markets. While other studies (Bunten et al. 2015; Conroy and 

Low 2019) use distance or drive time to the nearest metro to represent regions’ 

connectedness to urban areas, the three-category classification I employ includes actual 

commuting patterns in its definitions, and therefore does not assume that all places of 

equal distance to metros have equal relationships with metros. Furthermore, as a dummy 
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variable with metro counties as the omitted condition, the variable can capture potential 

nonlinearities in entrepreneurial activity as distance from metros increases. For example, 

entrepreneurs in rural agglomerations in metro counties may benefit from easy access to 

urban agglomeration economies, but entrepreneurs and businesses in metro-adjacent 

counties may struggle to compete with businesses in neighboring metro counties. 

Meanwhile, entrepreneurs in remote rural counties may be sheltered from urban 

competition by distance. 

Metro counties are categories 1-3 in the RUCC codes, and are all counties 

classified as “metropolitan” by the Office of Management and Budget (OMB). These 

counties include all counties containing all or part of an urbanized area of 50,000 or more 

people as well as surrounding counties with strong commuting ties to the urbanized area. 

Metro-adjacent counties are categories 4, 6, and 8 in the RUCC codes, and include all 

counties sharing borders with metro counties and having at least two percent of their 

employed labor force commuting to the central metro county. Remote rural counties are 

categories 5, 7, and 9 in the RUCC codes and include all counties that do not share 

borders with metro counties or share a border with a metro county but have less than two 

percent of their employed labor force commuting to the central metro county. 

Model 

In sum, I regress on my four measures of entrepreneurship (E) my test variable 

(Rural Agglomeration), a vector of financial capital variables (Avg. Wages and Salaries 

and Bank Deposits per capita), a vector of human capital variables (% High School 

Dropout, % Bachelor's Degree +), mean demographic characteristics of each county 

(Age 18-64, Age 65+, % Non-white, % Hispanic), a policy control variable (Property Tax 
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Dependence), and a vector of amenities (Natural Amenities, Rural-Urban Continuum). 

Equation 2 specifies the regression to be estimated.  

 

Equation 2: 

𝐸 = 𝛽
0

+ 𝛽
1

𝑅𝑢𝑟𝑎𝑙 𝐴𝑔𝑔𝑙𝑜𝑚𝑒𝑟𝑎𝑡𝑖𝑜𝑛 + 𝛽
2

𝐴𝑣𝑔. 𝑊𝑎𝑔𝑒𝑠 𝑎𝑛𝑑 𝑆𝑎𝑙𝑎𝑟𝑖𝑒𝑠 +

𝛽
3

𝐵𝑎𝑛𝑘 𝐷𝑒𝑝𝑜𝑠𝑖𝑡𝑠 𝑝𝑒𝑟 𝑐𝑎𝑝𝑖𝑡𝑎 + 𝛽
4

% 𝐻𝑖𝑔ℎ𝑠𝑐ℎ𝑜𝑜𝑙 𝐷𝑟𝑜𝑝𝑜𝑢𝑡𝑠 + 𝛽
5

% 𝐵𝑎𝑐ℎ𝑒𝑙𝑜𝑟′𝑠 𝐷𝑒𝑔𝑟𝑒𝑒 +

𝛽
6

𝐴𝑔𝑒 18 𝑡𝑜 64 + 𝛽
7

𝐴𝑔𝑒 65 + 𝛽
8

% 𝑁𝑜𝑛𝑊ℎ𝑖𝑡𝑒 + 𝛽
9

% 𝐻𝑖𝑠𝑝𝑎𝑛𝑖𝑐 +

𝛽
10

𝑃𝑟𝑜𝑝𝑒𝑟𝑡𝑦 𝑇𝑎𝑥 𝐷𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑐𝑒 + 𝛽
11

𝑁𝑎𝑡𝑢𝑟𝑎𝑙 𝐴𝑚𝑒𝑛𝑖𝑡𝑖𝑒𝑠 + 𝛽
12

𝑅𝑢𝑟𝑎𝑙 𝑈𝑟𝑏𝑎𝑛 𝐶𝑜𝑛𝑡𝑖𝑛𝑢𝑢𝑚  

 

Summary statistics for all dependent and independent variables (data years are 

those used in regressions on birth and nonemployer rates) are available in Table 6. This 

table also includes a summary of my expected sign and significance for each variable. 

Correlation coefficients for all variables in Table 6 are available in Table 7. There are a 

few notable correlations in Table 7. First, Rural Agglomeration has a positive correlation 

(0.13) with employer birth rates and a negative correlation (-0.41) with nonemployer 

establishment rates. Other variables with notable correlations to both birth rates and 

nonemployer rates are % High School Dropouts (-0.43 and 0.19), % Bachelor’s Degree+ 

(0.51 and -0.13), and Natural Amenities (0.24 and 0.20). In addition to the factors 

detailed in Chapter 3, Table 7 illustrates a few more variables with interesting 

correlations to Rural Agglomeration including Avg. Wages and Salaries (0.24), % High 

School Dropouts (-0.23), % Bachelor’s Degree+ (0.27), and % Hispanic (0.31). 
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Table 6 – Summary Statistics 

  

Note: Independent variables for dependent variables 2) and 4) are lagged, see text for details. Summary 

statistics for the lagged independent variables are available upon request. 
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Table 7 - Model Correlations 
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CHAPTER FIVE – RESULTS 

I estimate each specification twice. The first estimation includes all U.S. counties, even 

the most urban counties (N=3,011).5 The second estimation excludes counties containing 

all or part of a Census Bureau defined urbanized area, i.e., a ‘rural’ subsample, N=2,129. 

The models are estimated using ordinary least squares with adjustment for clustered 

standard errors, allowing for some correlation between neighboring counties. In this 

chapter I go through all four specifications (i.e., each of the four dependent variables) and 

discuss the results.  

Dependent Variable: Employer Establishment Birth Rate 2013-16 

In my base model for this dependent variable, I regress rural agglomeration (500) 

and the suite of financial capital, human capital, demographic, policy, and natural capital 

variables, described in the previous chapter, on average employer establishment birth 

rates 2013-16 in all counties. As Table 8 shows, the F statistic indicates that this model is 

strong and the R-squared term suggests that the explanatory variables account for 42% of 

the variation in the average employer establishment birth rate 2013-16. 

 

                                                           
5 Counties missing data for any variable are dropped from the model. 
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Table 8 – Employer Establishment Birth Rate Regression Results 

 

 * 𝜌 < 0.10, ** 𝜌 < 0.05, *** 𝜌 < 0.01 

 

The base model finds that rural agglomeration, minimum population 500, has a 

slightly statistically significant (𝜌 <0.1) effect in determining a county’s employer 

establishment birth rate.  As a robustness check, I also run the base model with rural 

agglomerations defined as having minimum populations of 1,000 and 2,500. Both 

definitions of rural agglomeration had a negative and statistically significant (𝜌 <0.01) 



 

69 
 

effect on employer establishment birth rates. The negative coefficient contradicts my 

expectations. It suggests that, ceteris paribus, rural agglomeration is negatively 

associated with the employer establishment birth rate. Due to this unexpected result, more 

investigation was necessary. 

To better understand the relationship between the rural agglomeration variable 

and establishment birth rates, I examine the role that my other control variables play in 

the model. I find that the education variables have a strong impact on the explanatory 

power of the model as a whole and on other control variables. When education variables 

(% High School Dropouts, % Bachelor’s Degree+) are excluded from the base model, 

the R-squared term is reduced by nearly half to 0.22, although the F statistic suggests that 

the model is still strong. This suggests that human capital is explaining about 20% of the 

variation in my model of the employer establishment birth rate. Counties with a high 

percentage of their population being high school dropouts were less entrepreneurial, 

while counties with high rates of college graduates were more entrepreneurial. 

Educational attainment rates may affect both the demand for and supply of 

entrepreneurial goods and services. If low educational attainment leads to low local 

income levels, then demand for goods and services is likely to be lower. Furthermore, 

higher educational attainment may provide people with the skills needed to identify 

demand and produce a good or service. 

The Pearson’s R correlations between rural agglomeration and the two education 

variables, %High School Dropouts and %Bachelor’s Degree+, are -0.24 and 0.29, 

respectively. The relative importance of education, combined with the correlations 

between rural agglomeration and human capital, led me to further investigation. 
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Excluding the human capital variables from my base model, rural agglomeration (500) 

has a positive and statistically significant coefficient (𝜌 < 0.01).6  Education variables 

also have a strong relationship with several of my control variables. Average wages and 

salaries have -0.27 correlation with % High School Dropouts and a 0.49 correlation with 

% Bachelor’s Degree+. The percentage of the population that is non-white and that is 

Hispanic have a 0.32 and 0.24 correlation to % High School Dropouts. The percentage of 

the population ages 18-64 and 65+ have a 0.38 and -0.27 correlation with % Bachelor’s 

Degree+. When included in my OLS regression, education removes much of the 

explanatory power from rural agglomeration and other variables. This suggests that either 

agglomeration effects do not promote employer establishment births in small 

agglomerations (fail to reject the null hypothesis), or that rural agglomeration itself is 

endogenous to the model.  

The potential endogeneity of rural agglomeration to my entrepreneurship model is 

likely due to the many factors related to rural agglomeration, such as those described in 

Chapter 3, that are not included in the model, but may have an effect on entrepreneurship 

measures such as employer establishment births. For example, the relationship between 

rural agglomeration and education is likely due to a selection process in which highly 

educated people decide to locate in towns and cities where they have employment 

opportunities or the ability to commute to employment opportunities. Chapter 3 reveals 

that there is a statistically significant positive effect of the presence of higher educational 

                                                           
6 Further results of the no HK model, average wage and salary earnings become statistically significant (𝜌 

<0.01), the coefficient for percentage of the population ages 18-64 becomes statistically insignificant (𝜌 

>0.1), the coefficient for the percentage of the population that is Hispanic becomes statistically significant 

(𝜌 <0.01), the coefficient for property tax dependence becomes statistically significant (𝜌 <0.01), and the 

coefficient for metro-adjacent counties becomes negative. 
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institutions on rural agglomeration. These institutions may be disproportionately drawing 

people to more agglomerated places for schooling, resulting in many of them staying 

after graduation. Institutions of higher education also create relatively more jobs for 

highly educated individuals than other industries in rural areas. In this case, the presence 

of higher educational institutions has a positive effect on agglomeration levels, education 

levels, and likely on employer establishment births. Without the use of instrumental 

variables, my base model may be unable to differentiate between the effects of rural 

agglomeration, education levels, and related variables not included in the model (the error 

term) on employer establishment births. 

To check for robustness to, and mitigate any distorting effects of, urbanized areas 

I ran the base model while excluding counties that contain all or part of an urbanized 

area. The maps showing rural agglomeration indicate that counties near or containing 

urbanized areas, especially large urbanized areas, tend to have higher levels of rural 

agglomeration. Higher incomes and greater access to urbanized markets by rural 

agglomerations very near to urbanized areas may distort the regression results. The 

results show that rural agglomeration (500) has a negative and slightly statistically 

significant (𝜌 <0.05) effect on establishment birth rates when counties containing all or 

part of an urbanized area are excluded. he percentage of the adult population without a 

high school diploma becomes statistically insignificant and metro-adjacent counties 

become less significant (𝜌 <0.1). The effects and significance of the other control 

variables show little change, suggesting that the base model is robust when excluding 

counties with urbanized areas.  

Control Variable Results 
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Control variables found to be statistically significant (Table 8) include Bank 

Deposits per capita (𝜌 <0.05), Age 18-64, % High School Dropouts, % Bachelor’s 

Degree+, % Non-white, Natural Amenities, and location on the rural-urban continuum 

(all at 𝜌<0.01). Each of these variables had the expected coefficient sign in the base 

model and all subsequent robustness check specifications in Table 8.  

Per capita bank deposits had a positive and statistically significant effect on 

establishment births, suggesting that local savings play an important role in providing 

startup capital. Average wage and salary earnings did not have a statistically significant 

(𝜌 >0.1) effect on establishment births. This may be due to the conflicting incentives and 

disincentives that higher local wages and salaries create for local entrepreneurs. On the 

one hand, they may create greater demand for goods and services offered by 

entrepreneurs. On the other hand, high wages and salaries create greater opportunity cost 

for people who decide to be entrepreneurs (Goetz and Rupasingha 2009). Results suggest 

that the demographic variables most important in determining establishment birth rates 

are percentage of the population that is working age and percentage of the population that 

is not white. The negative coefficient on working-age population suggests that this age 

group tends to prefer traditional wage and salary employment, potentially attracted by the 

security of health insurance and retirement benefits they offer. The negative coefficient 

on the percentage of the population that is not white suggests that the societal 

fractionalization of more diverse places discussed by Goetz and Rupasingha (2009) 

makes entrepreneurship less prevalent in places with higher minority populations. 

Natural amenities have a positive and statistically significant effect on employer 

establishment birth rates. Partridge (2010) declares that natural amenities are driving the 
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migration patterns in the U.S., as people increasingly move to places with good weather 

and recreational opportunities. Population growth in high amenity regions is likely to 

correspond with establishment births. Finally, location on the rural-urban continuum has 

a statistically significant effect on birth rates with metro-adjacent counties having a 

stronger positive effect on birth rates than metro counties, and with remote rural counties 

having a stronger positive effect on birth rates than either. Metro counties likely have a 

weaker effect on establishment birth rates because they have higher populations 

(increasing the denominator of the dependent variable) and because they offer more wage 

and salary employment opportunities. Remote rural counties likely have a stronger 

positive effect on establishment birth rates than metro-adjacent counties because there are 

fewer commuting opportunities and because local entrepreneurs don’t have to compete 

with businesses in nearby metro counties. 

Dependent Variable: Change in Average Employer Establishment Birth Rates, 2004-07 

to 2013-16 

I regress rural agglomeration and the suite of control variables on the percentage 

change in average employer establishment birth rates to determine if the effects of rural 

agglomeration result in an increased “flow” of new businesses (Table 9). On average, 

birth rates decreased in U.S. counties over the period studied, the mean change between 

birth rates 2013-16 and rates in 2004-07 being -0.25. This suggests that if a county had 

the mean average establishment birth rate from 2004-07 of 2.45 births per 1,000 residents 

and they had the average change in birth rate, then they would have an average birth rate 

of 1.84 births per 1,000 residents from 2013-16. The F statistic suggests that the model is 



 

74 
 

strong and the R-squared term indicates that the model accounts for about 7% of the 

variation in the change in birth rates.  

Rural agglomeration (500) has a slightly statistically significant (𝜌 < 0.1) and 

negative coefficient (-0.065) in the base model. This suggests that a county with rural 

agglomeration levels one standard deviation above the mean is associated with an 

additional 0.014 (-0.065*0.2199) decrease in the percentage change in establishment 

birth rates from 2004-07 to 2013-16. Applying this to the example above, a county with 

rural agglomeration levels one standard deviation above the mean that had a birth rate of 

2.45 per 1,000 residents in 2004-07 would have an average birth rate of 1.80 births per 

thousand from 2013-16, all else held constant. The 0.04 difference in birth rates due to 

rural agglomeration’s effect on birth rate changes is relatively small.  

 



 

75 
 

Table 9 – Percentage Change in Average Employer Establishment Birth Rates 2004-07 to 

2013-16 Regression Results 

 

* 𝜌 < 0.10, ** 𝜌 < 0.05, *** 𝜌 < 0.01 

 

Excluding human capital variables from this model has little effect on rural 

agglomeration’s significance and coefficient, but did affect other control variable’s 

explanatory power. Running the base model excluding counties containing urban areas 
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also had little effect on the results, although rural agglomeration’s negative coefficient 

became larger and slightly more statistically significant (Table 9). These additional 

models suggest that the findings are robust. The robust negative rural agglomeration 

coefficient means that I can reject the null hypothesis that rural agglomeration has no 

influence on entrepreneurship, but does not support my hypothesis that rural 

agglomeration would have a positive effect on the change in employer establishment 

birth rates. 

Control Variable Results 

Other control variables with statistically significant effects on the change in birth 

rates are Age 18-64 in 2000, % Non-white (𝜌 <0.05), Property Tax Dependence, % 

Bachelor’s Degree+, % Hispanic, Natural Amenities, and Remote Rural (all at 𝜌 < 0.01). 

Of these variables, % Bachelor’s Degree+, Natural Amenities, and Remote Rural had 

statistically significant impacts on average establishment birth rates 2013-16. This 

suggests that different factors influenced the change in establishment birth rates over this 

period than those that are associated with higher birth rates 2013-16. 

Dependent Variable: Nonemployer Establishment Rates 2017 

Next, I regress the lagged rural agglomeration and the same suite of explanatory 

variables on the nonemployer establishment rate in 2017. The F statistic suggests that the 

base model is strong and the R-squared term indicates that the model explains 36% of the 

variation in the nonemployer establishment rate. 
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Table 10 – Nonemployer Establishment Rates 2017 Regression Results 

 

 * 𝜌 < 0.10, ** 𝜌 < 0.05, *** 𝜌 < 0.01 

 

This model (Table 10) finds that rural agglomeration (500) has a negative and 

statistically significant (𝜌 <0.01) effect on the nonemployer establishment rate in 2017. A 

one standard deviation increase in rural agglomeration is associated with a .013 (-

.059*.2202) decline in the nonemployer establishment rate relative to a county with the 

mean level of rural agglomeration. In a county with 15,000 jobs, that is an estimated 195 

fewer nonemployer establishments. Why would there be fewer nonemployers in places 
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with more rural agglomeration? Rural agglomeration has a positive correlation with 

average wage and salary earnings (R=0.29) and the employment rate (R=0.26) , 

suggesting that there may be fewer necessity nonemployers in places with more rural 

agglomeration. Furthermore, nascent entrepreneurs in places with more agglomeration 

may start as nonemployers, but access to a denser market may make them more likely to 

expand and eventually become employer establishments (thus contributing to employer 

establishment births). 

The effect of rural agglomeration on the nonemployer establishment rate is 

negative and statistically significant at 𝜌 < 0.01 regardless of which definition of 

agglomeration is used, regardless of whether or not counties containing all or parts of 

urbanized areas are excluded, and regardless of the inclusion of human capital variables. 

Results suggest that the negative relationship between rural agglomeration and 

nonemployers is relatively robust—a results that aligns with Low et al.’s (2005) 

characterization of nonemployers and self-employed as highest in rural America.  

Control Variable Results 

The coefficients for both education variables – % High School Dropouts and % 

Bachelor’s Degree+ – are statistically significant (𝜌 <0.01), with %High School 

Dropouts having a positive relationship with nonemployer rates and % Bachelor’s 

Degree + having a negative relationship with nonemployer rates. Recall that these two 

variables leave the percentage of the adult (25+) population with at least a high school 

degree but without a bachelor’s degree as the omitted condition. This suggests that people 

without high school diplomas may be less likely to find traditional wage and salary 

employment than those with diplomas, and may therefore become nonemployers to earn 
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(additional) income. Skilled individuals, those with at least a bachelor’s degree, may earn 

higher incomes than people with less than a bachelor’s degree, and therefore may be less 

likely to work “gigs” to earn additional income.  

Natural Amenities have a positive and statistically significant (𝜌 <0.01) effect on 

nonemployer establishment rates. As Partridge (2010) points out, natural amenities have 

played a large role in population growth in recent years. This population growth may 

increase demand for “gig” services in high amenity places, people may move to high 

amenity areas to become lifestyle entrepreneurs, and increased competition for a limited 

number of wage and salary jobs may result in more necessity entrepreneurship for those 

unable to find work in a flooded labor market. 

All variables other than education and amenities (and per capita deposits which 

have no statistical significance) have negative relationships to the nonemployer 

establishment rate. The negative coefficient for Avg. Wages and Salaries suggests that 

many nonemployers may be necessity entrepreneurs attempting to supplement low 

wages. Metro-adjacent and Remote Rural have negative relationships with nonemployer 

establishment rates, with remote rural counties having the lowest coefficient. This may 

reflect a lack of demand for “gig” service providers such as Uber drivers and business 

consultants in smaller and more rural markets. 

Dependent Variable: Change in Nonemployer Establishments 2007-17 

The fourth model regresses rural agglomeration in 2000 and the suite of 

explanatory variables on the percentage change in nonemployer establishment rates 2007-

17 (Table 11). The F statistic suggests the model is strong and the R-squared term 



 

80 
 

suggests that the model explains 14% of the variation in the percentage change in 

nonemployer establishment rates 2007-17. 

 

Table 11 – Percentage Change in Nonemployer Establishment Rates 2007-17 Regression 

Results 

 

 * 𝜌 < 0.10, ** 𝜌 < 0.05, *** 𝜌 < 0.01 
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Rural Agglomeration had a positive and statistically significant (𝜌 <0.01) effect 

on nonemployer establishment change from 2007 to 2017. A one standard deviation 

increase in rural agglomeration is associated with an additional 0.009 (.043*.2199) 

increase in the percentage change in nonemployer establishment rates from 2007 to 2017 

above the mean. A county with 2,000 nonemployer establishments in 2007, a mean level 

of rural agglomeration, a mean nonemployer rate (0.14), and a mean nonemployer growth 

rate would have about 40 more nonemployer establishments in 2017 than in 2007, while 

a county one standard deviation above the mean level of rural agglomeration would have 

about 57 more nonemployer establishments, suggesting an increase in rural 

agglomeration from 46% to 68% yields 42% more additional nonemployer 

establishments in an average county. 

When counties that contain all or part of an urbanized area are dropped from the 

regression, the effect of rural agglomeration becomes less statistically significant (𝜌 

<0.05). Much of the growth in nonemployers during this period occurred in urban areas 

with the rise of “gigs” such as Uber and Airbnb (Low et al. 2020). Considering that 

counties containing urbanized areas tend to have high levels of rural agglomeration, it is 

no surprise that including them in the regression results in a positive and highly 

statistically significant relationship with nonemployer growth while excluding them 

results in a less statistically significant relationship. This result suggests that peri-urban 

places drive rural agglomeration and nonemployer growth and that rural agglomerations 

in remote rural places may not contribute to nonemployer growth. 
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CHAPTER SIX – CONCLUSION AND DISCUSSION 

In this thesis, I developed a measure of rural agglomeration and tested its 

influence on entrepreneurship and entrepreneurship growth. Rural agglomeration is 

defined as the percentage of non-urbanized area residents (people not living in cities with 

populations of 50,000 or more) who live in a town or city of at least 500 (1,000 and 

2,500) people. The rural agglomeration measure is a proxy providing information on the 

distribution of the population in rural areas by county. Based on the agglomeration 

economies literature, I hypothesized that counties with a larger percentage of their 

populations living within city and town limits should have higher rates of 

entrepreneurship because businesses should benefit from public infrastructure that 

decreased costs (internet access, city water and sewage services), proximity to 

customers/markets, and proximity to other business that allow for knowledge spillovers 

between firms.  

Discussion of Rural Agglomeration Findings 

In Chapter 3, I hypothesize that rural agglomeration affects entrepreneurs (𝐻1). 

More specifically, I hypothesize that higher rural agglomeration should result in higher 

rates of growth-oriented entrepreneurship (𝐻2) and lower rates of non-growth-oriented 

entrepreneurship (𝐻3). In Chapter 4, Table 7 shows the strong positive correlations 

between employer establishment birth rates – my proxy for growth-oriented 

entrepreneurship – and rural agglomeration (0.13), average wages and salaries (0.15), per 

capita bank deposits (0.15), and college graduate rates (0.51). Table 7 also shows strong 

negative correlations between nonemployer establishment rates – my proxy for non-

growth-oriented entrepreneurship – and rural agglomeration (-0.41), average wages and 
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salaries (-0.33), and college graduate rates (-0.13). These correlations suggest that 

growth-oriented entrepreneurship is more common in more agglomerated areas, with 

more financial capital, and more human capital. The opposite is suggested for non-

growth-oriented entrepreneurs. 

 

Table 12 – Rural Agglomeration Results Summary 

 

Significant at 𝜌 < 0.05 

 

Based on my empirical model results (summarized in Table 12), I reject the null 

hypothesis that rural agglomeration has no effect on entrepreneurship, broadly defined. I 

do find, however, that rural agglomeration’s influence and explanatory power varies by 

entrepreneurship proxy. The inclusion of education as a human capital variable in the 

base model on employer establishment birth rates results in a negative and only slightly 

statistically significant (𝜌 < 0.1) rural agglomeration coefficient, and a negative 

coefficient and slightly stronger significance (𝜌 < 0.05) when counties containing 

urbanized areas are excluded. I find stronger support for 𝐻3, in the robust results 

suggesting that rural agglomeration has a negative relationship with nonemployer 

establishment rates. Rural agglomeration’s relationship to the change in employer 
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establishment birth rates is negative and its relationship to the change in nonemployer 

establishment rates is positive; the direction of both of these findings is the opposite of 

the expected relationship between rural agglomeration and each of their respective rates. 

This suggests that either baseline entrepreneurship rates may have a negative relationship 

with their corresponding growth rates, or that my model suffers from omitted variable 

bias or endogeneity.  

Endogeneity in the model may have led to the unanticipated and ambiguous 

results regarding rural agglomeration. Chapter 3 showed that several exogenous factors 

are related to rural agglomeration. If these or any other factors related to rural 

agglomeration also have an effect on entrepreneurship rates and change, the results may 

be biased, violating OLS’s unbiased estimator assumption. The risk of endogeneity varies 

with each dependent variable. In this thesis, the inclusion and exclusion of human capital 

variables significantly altered the results in the employer establishment birth rate model, 

but had little impact on the other models. This suggests that there is likely some variable 

or variables omitted from the birth rate model, e.g., local zoning laws, historical 

settlement patterns, K-12 school expenditure. Models with nonemployer rates as the 

dependent variable were less sensitive to the explanatory variables, suggesting they may 

be less biased than the employer birth models estimate. Future research using 

instrumental variable approaches may clarify the role of rural agglomeration in 

entrepreneurship. I cannot test for endogeneity in my models without having identified 

and gathered data for strong instrumental variables. A likely candidate for one strong IV 

would be zoning laws, for which gathering is beyond the scope of this thesis.  
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Alternatively, if rural agglomeration has little or no effect on employer 

establishment birth rates, it does not necessarily mean that rural agglomeration has no 

effect on rural businesses. While not included in this study, it is feasible that higher levels 

of rural agglomeration may result in higher receipts for existing businesses. Drawing 

from Central Place Theory, smaller cities are limited in the types of goods and services 

they can produce due to their small market sizes. In small rural towns, these services may 

be limited to a couple of restaurants, an auto-mechanic, and a grocery store. Higher levels 

of rural agglomeration may result in more frequent patronage of these existing 

businesses, but the difference in demand between counties with high levels and low 

levels of agglomeration may not be enough on its own to support new businesses 

supplying the same goods and services. As Pender et al. (2019) point out, population 

grew in non-metro counties with higher urban (towns of 2,500+) populations from 2010-

18, but decreased in non-metro counties with lower urban populations. For counties with 

stagnant or decreasing populations, it is also unlikely that rural markets can support 

establishments offering new types of goods and services regardless of agglomeration 

levels. 

The negative coefficient on rural agglomeration in the nonemployer establishment 

rate model suggests that nonemployer establishment rates may be a strong proxy of non-

growth-oriented entrepreneurs, which could also be termed lifestyle and necessity-based 

entrepreneurs. Higher rates of nonemployer establishments in counties with lower rural 

agglomeration may be the result of many people owning or having access to small plots 

of land from which they may produce non-commodity agricultural, food, or other 

products to sell. The negative relationship between nonemployer rates and average wage 
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and salary incomes also suggests that nonemployer gigs are used to supplement low 

incomes. 

This thesis reinforces the literature citing the difficulty and nuances of defining 

and measuring entrepreneurship, and points to how rural agglomeration may affect 

entrepreneurs differently depending on how they are defined (Acs 2006). I use employer 

establishment birth rates as a proxy for growth-oriented and opportunity-based 

entrepreneurship because new firms have been found to contribute more to employment 

growth than older firms (Acs and Armington 2004; Haltiwanger et al. 2013) and because 

a forming a new firm is an active response to local market conditions. Rural 

agglomeration may not have a strong effect on employer establishment birth rates, 

because rural agglomeration levels do not change much over time. Essentially a measure 

of local market size, if rural agglomeration levels do not change, they are unlikely to 

create new economic opportunities for entrepreneurs to take advantage of. The employer 

establishment births that do occur in these small markets may simply be filling a gap left 

by the death of another business. As the study suggests, places with higher levels of 

human capital in the form of education and places with high levels of natural amenities – 

which Partridge (2010) links to population growth – are more likely to have 

entrepreneurs recognizing opportunities and opening new businesses.  

As a stock measure of potentially lower value-added entrepreneurs, nonemployer 

establishments in rural areas may be related to rural agglomeration because it affects their 

ability to supply certain goods rather than just determining the demand for them. Low et 

al. (2020) find that the share of nonemployers in non-production agriculture, forestry, and 

fishing in Missouri’s non-metro counties is between three and five times higher than the 
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national average. They also find that manufacturing’s share of all nonemployers – which 

includes food manufacturing such as canning and baking bread – is over 1.5 times the 

national average in Missouri’s nonmetro counties. These rural nonemployers may only 

exist because they live on small lots of land outside of cities and towns, thus contributing 

to low levels of rural agglomeration. 

Policy Implications 

While rural agglomeration, as defined here, was not found to have a highly 

significant effect on employer establishment birth rates, the measure may yet have some 

use in regional economics. Chapter Three suggests that rural agglomeration is not some 

random distribution of people in rural areas, but is affected by location on the urban-rural 

continuum, transportation networks, the presence of higher educational institutions, and 

state fixed effects such as zoning and land development policy. This suggests that rural 

agglomeration levels may be influenced by policy over the long-run. In the short-run, 

however, levels of rural agglomeration may have a greater impact on rural policy. 

The Brookings Institution (2002) report on growth in Missouri discusses the 

challenges that dispersed development can pose to local governments. Providing water, 

sewage, road maintenance, and internet services to people that are thinly dispersed across 

the countryside increases overhead and maintenance costs, and therefore per capita costs, 

to both local governments and private companies. Some of these public service costs may 

be offset in growing counties due to increased tax revenues, but counties with shrinking 

populations and revenues may struggle to maintain such infrastructure. Higher levels of 

rural agglomeration may lessen fiscal stress for local governments and make residents of 

rural cities and towns more likely to obtain high-speed internet than people living in the 
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countryside. Conroy and Low (2019) find that internet access has a significant positive 

effect on establishment births in remote rural counties. If low levels of rural 

agglomeration delay or make the implementation of high-speed internet cost prohibitive, 

it may have adverse effects on potential entrepreneurs. Furthermore, a lack of broadband 

may dissuade people from moving to remote rural areas, further constraining the local 

consumer market. 

It is possible that, even if it doesn’t contribute to employer establishment births, 

rural agglomeration may make local businesses more successful by keeping the consumer 

base closer to the business location. As Henderson (2002) argues, some local business 

owners are lifestyle entrepreneurs, who, despite not having great growth ambitions, may 

promote a higher quality of life in rural towns. This may help the town to retain residents 

and even attract residents from elsewhere, drawn by the small-town charm. Policies 

focused on Main Street development may consider the local population distribution 

between town and country and how this affects local demand for a particular good or 

service. How many potential customers live within walking distance? Is there a 

complimentary business nearby that will increase foot traffic? How feasible is it for a 

restaurant to offer delivery service? 

Conclusion 

As the field of rural economic development continues to progress through its third 

wave and beyond, it is critical for communities, researchers, and policy makers to 

understand how the local geographic, economic, cultural, and other factors influence a 

place’s capacity to develop, innovate, and grow from within. The agglomeration 

economies literature describes how dense settlements can create endogenous benefits for 
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local people and firms because of the decreased transport costs created by proximity. 

Understanding if more densely settled rural areas also benefit from these endogenous 

effects and how can help communities plan for the future. 

In this study, I apply the idea of endogenous growth created by agglomeration 

economies to a rural context. To do this, I develop a measure of rural agglomeration 

based on the percentage of rural residents living within small town and city limits and test 

its impact on two different proxies for entrepreneurship. While the results did not suggest 

any rural agglomeration benefits for these two groups of entrepreneurs when controlling 

for other variables, the negative relationship between rural agglomeration and 

nonemployers suggests that rural agglomeration may have some explanatory power in 

regional economics and is worth studying further. 

In addition to future research into the relationship between rural agglomeration, 

local government finances, broadband internet, and the success of existing businesses, 

this study highlights the importance of nuance when discussing both rural agglomeration 

and entrepreneurship. While Chapter Three provides some descriptive analysis of rural 

agglomeration and related factors, there is still more to be learned about how population 

distribution affects local economies. For example, if two counties have 50% rural 

agglomeration, but one has one city of 30,000 and the other has three cities of 10,000, 

how does rural agglomeration’s relationship to entrepreneurship or service provision 

differ between the two counties? Or, how much do some city limits extend into 

undeveloped land compared to others, and what affect does this have on the level of rural 

agglomeration? To better understand and account for the variation within the rural 

agglomeration measure, future research may match counties based on certain 
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characteristics and do a difference-in-differences analysis based on differing rural 

agglomeration levels. Also, remote sensing of buildings using geographic information 

systems could add greater detail to the rural agglomeration measures. 

Future studies may also look at the differing role of rural agglomeration for 

different types of businesses and for different measures of business success. Do higher 

levels of rural agglomeration increase existing businesses’ receipts? Or make them more 

resilient? How does rural agglomeration differentially affect businesses in different 

industries? Does it primarily benefit local restaurants and grocery stores? Does it also 

promote more white-collar businesses? Answering these questions can further inform 

how entrepreneurship is used as a rural development policy. 
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