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Abstract: Rural-urban linkages have long been recognized as a potential rural economic development
strategy. This article tests the potential effects of rural-urban linkages created through rural food
manufacturing, tourism, and data processing centers on rural per capita income, employment, and
population between 2009 and 2016. Using unique spatial interaction variables, we empirically estimate
the Carlino-Mills conditional growth model for all rural counties in the contiguous US. Robustness
checks reveal the limits of this economic development strategy by testing the model specification
across different definitions of urban and rural places and varying spatial lags. Results suggest that
both agritourism and data processing centers increase per capita incomes and employment through
rural-urban linkages across distances, urbanicity, and rurality. The potential of beneficial rural-urban
linkages associated with food manufacturing appears to be more situational, while creative class
and outdoor recreation had small negative or insignificant rural-urban linkage effects on the three
economic outcomes.

Keywords: rural-urban linkage; rural development; local food; Carlino-Mills; economic development;
agritourism; data processing center; regional economics

1. Introduction

Rural counties in the United States lag urban counties in several measures, including
poverty, per capita income growth, population growth, and job growth. This divide has
prompted many economic development researchers and practitioners to seek out rural-
urban linkages as a potentially mutually beneficial and sustainable strategy to narrow this
divide. Rural-urban linkages include any economic activity where there is a transfer of
goods or services between rural and urban communities. Some industries thought to be
particularly effective in narrowing the rural-urban divide through these linkages include
value-added agriculture, creative class occupations, tourism, and data processing [1-4].
However, little is known about the effectiveness and limits of the rural-urban linkages
created by these industries in narrowing the rural-urban divide across heterogeneous rural
communities and if the benefits of these linkages are sustained over time.

We explore panel data of the contiguous US counties using spatial lag of X regressions
to assess the relative effectiveness of three different linkage industries on several measures
of economic well-being between 2009 and 2016. Specifically, we apply the Carlino-Mills
growth model [5] to estimate how urban proximity and the share of rural employment
in food manufacturing, creative class occupations, tourism, and data processing affect
the convergence to equilibrium per capita income, population, and employment in rural
counties. To robustly test the limits of linkage affects across the rural-urban continuum, we
estimate the simultaneous growth equations using multiple spatial weights matrices and
multiple definitions of rurality and urbanicity.
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Exploring rural-urban linkages to spur community economic development has been a
well-established strategy to stimulate rural economies for decades [6]. As urban economies
have continued to outpace their rural partners, research increasingly uses regional methods
to address urban sprawl, environmental issues, and economic divergence. However, many
antecedents approach the topic through case studies, which have potentially limited exter-
nal validity due to their limited sample size. This article highlights an alternative approach
that is thus relevant to both researchers and practitioners in the US and internationally.

This article fills a gap in the rural-urban economic linkage literature by empirically
measuring the benefits and limits of economic linkages between rural and urban counties
in the US. Specifically, we leverage the convergence literature and spatial econometrics to
test the strength and significance of these linkages across five industries, using multiple
levels of rurality and urbanicity, including distances from urban cores. In addition, our
unique application of spatial interactions opens the door for future research to continue
the exploration of geographic linkages between places. While we focus on the potential
contributions of five industries, the model can easily be tweaked to consider the economic
linkages generated by any industry using secondary data. Furthermore, while this article
examines the US context, rural-urban linkages and industrial development are extensively
studied in the international context. Thus, this article contributes to a large and diverse
international literature [7-10].

The article proceeds by reviewing the literature on rural-urban linkages and the po-
tential of the food manufacturing, creative class occupations, tourism, and data processing
industries to stimulate these linkages. After considering different definitions of rural and
urban, the methods section introduces the Carlino-Mills growth model, its empirical spec-
ification, and the data used to estimate the model. The results and discussion sections
present findings and offer interpretations and comparisons of coefficient estimates across
different measures, industries, and ruralities. Finally, the article concludes with a discussion
of potential interpretations of the findings and opportunities for future research.

2. Literature Review

Rural-urban linkages refer to the goods, people, and money transfers between rural
and urban places, and have long been a focus for economic development researchers and
practitioners alike [6]. Urban places typically have higher incomes and more diverse market
segments, making greater rural-urban market integration a potentially lucrative business
and rural development strategy [11]. Indeed, urban-adjacent rural communities often
have comparative advantages in the production of food, energy, tourism, and other rural
goods and services desired by urban consumers. Thus, identifying how the economic flows
generated by this interdependence affect the economic prosperity of rural places may better
inform rural development policies and strategies.

Unfortunately, much of the research and understandings of rural-urban linkages have
focused on the urban benefits, as these outcomes seem to have been more tangible or
measurable by past researchers [11]. The potential for improved economic development
and the rural-void in the literature have led multiple researchers to call for greater explo-
ration into the rural benefits and limits of rural-urban linkages [12-14]. Pursuantly, this
section reviews the potential for food manufacturing, creative class occupations, tourism,
and data processing centers to catalyze improved rural economic outcomes within the
rural-urban context.

There are many examples of empirical models used to measure the influence of rural
community attributes on rural measures of economic growth. One of the most frequently
employed models is the conditional convergence growth model developed by Carlino and
Mills (1987) [5], used to identify factors leading to US county population and employment
growth over time. Deller et al. (2001) [15] used the basic framework of this model and
added a per capita income equation to the simultaneous equations to assess the role of
natural amenities on rural economic growth. Others, such as Rupasingha et al. (2005) [16]
and Carpenter and Loveridge (2019) [17], concentrated on the influence of exogenous
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variables growth within the Carlino and Mills framework while controlling for spatial
dependence. With this conditional convergence framework in mind, we consider the
previous evidence of the potential benefits and limits for rural economies from rural-urban
linkages created by the aforementioned industries.

2.1. Food Manufacturing

Agriculture has long been a primary industry of rural economies in the US, but changes
in agricultural production and global competition have put a financial strain on many
agricultural businesses and the communities that principally rely on them. In response, the
U.S. Department of Agriculture (2015) [18] identified local and regional food systems as one
of its four pillars for enhanced rural development, highlighting its potential to improve rural
economic outcomes. Simultaneously, urban centers are becoming increasingly interested
in local food procurement and production through food policy plans [19,20]. However,
in a review of multiple case studies, Jablonski (2016) [11] accentuates that most of the
strong local food systems are located near metropolitan areas where there are greater
concentrations of farmers markets and a higher willingness to pay for local agricultural
goods. Furthermore, while urban benefits are increasingly understood, there is little to
no empirical research that measures the economic flows from urban to rural places or the
limitations of these flows. For example, do all rural places experience equal benefits from
food-based rural-urban linkages?

2.2. Tourism and the Creative Class

Gartner (2005) [21] discusses the growing importance of tourism for rural communi-
ties and the growing types of tourism in those areas. While attribute-specific sites once
dominated rural tourism, an increasing number of rural communities are tapping into their
heritage, culture, and the potential to become gateway communities to popular tourism
regions. Weiler and Seidl (2004) [22] measured a significant increase in employment in a
region after a nearby National Monument is designated as a National Park and note the
output multiplier is somewhere between 1.3 and 1.4 for retail goods and services. In addi-
tion, Gartner (2005) [21] notes that many of these outdoor recreation gateway communities,
such as Jackson Hole, WY, are becoming destinations in their own right, and underlines the
importance of viewing tourism as a “collection of related industries.” Given the diversity
of tourism industries, it may be best to measure rural tourism activity through multiple
industry specifications. In addition to outdoor recreation, we also explore the potential for
rural-urban linkages created by the creative class and agritourism industries.

Florida (2002) [23] describes an evolving economy where creativity is now the predominant
driver of regional economic growth. Places rich in amenities attract creative people who then
spur economic growth through new ideas, technology, and enhanced quality of life, creating a
virtuous cycle of economic development and growth. McGranahan et al. (2011) [4] empirically
tested this theory and found that higher shares of creative class occupations increase
employment growth for both metropolitan and nonmetropolitan counties. However, one
key element of Florida’s (2002) [23] proposition is the cyclical idea that creative industries
attract more creative people, sustaining the development of new ideas and technologies
that support continued economic development. In addition to this inflow of creative people
into these communities, these creative places also likely benefit from increased tourism
brought on by the entertainment and arts occupations within the creative class. Given these
flows of people into creative places, we seek to test the impact of rural-urban linkages
on rural economies from the creative class. In other words, are the economic benefits
associated with the creative class dependent on a place’s proximity to urban areas or are
these flows of creative people and tourists free of urban influence?

For communities with limited natural amenities, diversifying farms and ranches
into agritourism enterprises may stimulate the local economy. Agritourism can be any
recreational or educational activity on working farms or ranches. Some popular examples
are wineries, dude ranches, corn mazes, and Christmas Tree farms, showing the diversity
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of activities across agricultural production types and seasons. Van Sandt and Thilmany
(2020) [24] disentangle the types of agritourism travelers and note different willingness-to-
pay values for secondary and primary agritourists across agritourism activities and regions
in the Western U.S., demonstrating a wide set of economic opportunities for agricultural
communities across regions and ruralities. Furthermore, Thilmany et al. (2007) [25] found
that out-of-state agritourists spent about 2.3 times more in total expenditures during their
visit to Colorado agritourism sites compared to in-state agritourists. This suggests that
urban visitors looking to get away from familiar settings may stimulate rural economies
more than local visitors, on an individual basis. Across the literature, travel infrastructure,
including interstates as well as scenic byways, is identified as critical for rural tourism
opportunities [21,26,27].

2.3. Data Processing

As historically extraction-based rural economies lose industries to shifting demand and
global competition, many rural areas without comparative advantages in either agriculture
or natural amenities are faced with few economic alternatives. The birth of the technology
and information age has led some of these limited-growth rural economies to realize a new
economic opportunity: data centers. Urban places are generating massive demand for data
centers to support burgeoning technology and information-based industries, including the
millions of households who are increasingly integrating technology into everyday life. Due
to their large footprint and high energy consumption, data centers prioritize low land and
construction costs as well as cheap and redundant electricity [28]. Data centers also tend
to locate near urban markets and travel infrastructure to take advantage of skilled labor
or the possible need to quickly bring in specialized technicians. These preferences lead
to urban-proximate rural areas having a potential comparative advantage in hosting data
centers, which may then improve rural economic outcomes. However, unlike many local
food manufacturing and tourism businesses, these data centers require massive capital
investments, which likely come from firms outside of the rural community.

3. Materials and Methods

This section first defines rural places before briefly reviewing the well-established
Carlino-Mills growth model. We then introduce the three simultaneous equations” empiri-
cal specifications including unique spatial interactions to isolate and measure the strength
and significance of the three industries’ rural-urban linkages. The section ends with a
detailed description of the data used in estimating the specified models.

3.1. Defining Rural

“Rural” is more of a concept than a specific definition. Most researchers agree it is used
to describe a place’s population, population density, landscape, commuting patterns, and
proximity to urban centers, but the interplay between these multiple characterizations leads
to an ambiguous definition of rural [29]. Waldorf and Kim (2018) [30] develop what they
call a continuous measure of rurality, but their unweighted averaging of four normalized
variables to develop their continuous index leads to a dimensionality problem similar
to that of other rurality measures. Rather than develop our own definition of “rural” to
compete with the existing literature, we adopted the well-used United States Department
of Agriculture (USDA) Economic Research Service’s classification scheme of metropolitan
and nonmetropolitan county categories. These Rural Urban Continuum Codes (RUCCs)
were last updated in 2013, near the midpoint of our temporal range, making it an ideal
classification of rural places for our analysis. Table 1 details RUCC metropolitan and
nonmetropolitan county definitions.
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Table 1. Rural Urban Continuum Codes (RUCCs)—2013.

RUCC Description

Metropolitan Counties
1 Counties in metro areas of 1 million population or more
Counties in metro areas of 250,000 to 1 million population
Counties in metro areas of fewer than 250,000 population
Nonmetropolitan Counties
Urban population of 20,000 or more, adjacent to a metro area
Urban population of 20,000 or more, not adjacent to a metro area
Urban population of 2500 to 19,999, adjacent to a metro area
Urban population of 2500 to 19,999, not adjacent to a metro area
Completely rural or less than 2500 urban population, adjacent to a metro area
Completely rural or less than 2500 urban population, not adjacent to a metro area

W N

O 0 NI O\ U1

Note: see https://www.ers.usda.gov/ (accessed on 1 November 2021) for a downloadable county delineation of
these codes.

Despite the nine classifications of metropolitan and nonmetropolitan places, problems
still exist with accurately defining rural and urban places. For example, Western US
counties are much larger geographically compared to Eastern US counties. This leads to
multiple issues, including large differences in population density and what it means to
be adjacent to a metropolitan area. That is, “non-adjacent” counties in the Eastern US are
likely much closer to urban areas than are those in the Western US simply due to the county
size disparities from east to west. While counties’ administrative boundaries are mostly
arbitrary in determining commuting patterns and economic dependencies [31], counties
also represent the smallest geographic unit for which public data is available to research the
concept of rural-urban linkages. For these reasons, we tested the empirical specification to
follow at multiple levels of the RUCCs.

3.2. Conditional Growth Model

The economic contributions of rural-urban linkages may take multiple forms. Im-
proved interdependence of rural and urban areas may create flows of people and goods that
may be measured by per capita income, employment, or population growth. In addition
to multiple potential outcomes, we face a causality problem. That is, do industry shares
in rural places change because of economic outcomes, or do economic outcomes follow
linking industries” activity? In order to disentangle the effects of linking industries on
multiple potential economic outcomes, we adopted the partial lagged adjustment model
developed by Carlino and Mills (1987) [5]. More precisely, we implemented Deller et al.’s
(2001) [15] adaptation, which argues that in addition to population and employment, per
capita income acts as one of the adjustments toward equilibrium. Deller et al. model this
adjustment toward equilibrium by estimating three simultaneous equations that describe
the growth rates in population (p), employment (e), and per capita income (y) as functions
of their initial values and county-level conditions.

Specifically, Deller et al.’s three simultaneous equations may be written as follows:

Aln(yir) = B1o + In(yir—1)B11 + In(pi 1—1)B12 +In(ejs—1) 13 + xip—101 + ziy1 +eie (1)

Aln(pit) = Boo + In(yis—1)Ba1 + n(pi t—1)Bo2 + In(eis—1)B2s + Xi—102 + ziv2 + €21 (2)
Aln(eyt) = Bao + In(yir—1)B31 + In(pi, —1)Bs2 + In(eir—1) B33 + xi1—103 + ziy3 + €3¢ (3)

where the Carlino-Mills speed of adjustment coefficients are embedded in the parameters §,
¢, and 7. Control variables include county characteristics, x;, region fixed effects, z;, as well
as a random error term, ¢;. The three simultaneous dependent variables are expressed as the
change in the natural log of the variable in time t while the initial values and county-level
characteristics, x, are lagged by one period. While this model could be estimated with panel
data with a lag period of one year, the purpose of the lag is to reduce simultaneity and
endogeneity. Thus, we employed an eight-year lag where the dependent variable is the
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average change between 2009 and 2016 in either y, p, or e (e.g., Aln(y; ;) = M),
and the independent variables are 2009 values. Carpenter and Loveridge (2019) [17] and
Deller et al. (2001) [15] used a neat 10-year lag; however, we used more recent data (2009-
2016), and attempted to reduce noise from the financial crisis in 2008 and data issues starting
after 2016. (The US Census Bureau’s County Business Patterns (discussed in the Methods
subsection Data) underwent greater noise infusion starting in 2017, leading to unreliable
estimates of employment and establishments. See also [32]). Deller et al. showed that
higher initial (+ — 1) values lead to slower growth as places converge to their equilibrium
levels of y, p, and e.

Deller et al.’s (2001) [15] adaptation of Carlino-Mills growth model provides the fun-
damental framework to explore how county-level conditions influence a rural county’s
convergence, or divergence, to equilibrium values of per capita income, population, and
employment. Just as Deller et al. observe the role of amenities (or Carpenter and Loveridge
(2019) [17] observe the role of Latino-owned businesses) on convergence, we explored the
role of employment shares of potential rural-urban linkage industries on convergence.
These county-level initial conditions reside within X;_; along with other economic condi-
tions, place-based factors and policy-related variables.

3.3. Spatial Modeling

The spatial lag of X (SLX) model was adopted to explore the influence of our five
industry employment shares on rural counties’ speed of convergence to equilibrium. SLX
is preferred over alternatives as we are not interested in the autoregressive effects of
neighbors’ economic outcomes. Rather, we are interested in the mechanism of urban
neighbor’s employment shares on the rural economic outcomes. Without a clear theory
motivation for autoregressive interactions in our model, we thus followed [33,34] to avoid
potentially introducing endogeneity concerns in our estimates.

To capture these effects, we first created an inverse distance spatial weight matrix, W,
that relates each county in the contiguous US to one another. As the name implies, the
inverse distance weight matrix gives greater weight to closer neighbors than to farther
neighbors. However, we are not simply interested in all types of neighbors, but just rural—-
urban neighbor relationship. Thus, we interacted the inverse distance weight matrix W
with a vector, u, that takes a one if the county is defined as metropolitan in the RUCCs (W
is an (nxn) weights matrix while u is an (nx1) vector indicating urban observations where
n is the number of observations (counties)). The u vector acts as a switch, causing the new
W x u vector to only express each county’s distance to urban areas, or its spatial urban
influence. This same “switch” was used by Partridge et al. (2008) [35] to measure the effect
of urban agglomeration on rural population growth.

Since we had thus far only interacted W with a binary variable, we could interact this
switch with each of the employment shares of the three industries of interest:

K

Z ((W xu)' x EmpSharek) P 4)
k=1

Including this term summing across K industries gives the estimated parameters a
practical interpretation for understanding rural-urban linkages. That is, after controlling
for each county’s non-interacted employment share (o) in Equation (5), ¢y represents
the marginal change in speed of convergence to equilibrium due to economic activity k’s
proximity to an urban area. As an example, inserting Equation (4) into the first simultaneous
equation leads to the full SLX model specification:

Aln(yi) = Bio + In(yis—1)B11 + n(pi, 1—1)P12 + In(es—1) B3+

K
kZl[(wi/u x EmpShare;;_1 i) i + EmpShare; s 1 x&1x) + ¢ p—101 + ziy1 + €1

©)
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Notice, the county-level characteristics, X, have now been split into the employ-
ment share terms, with ¢ representing the rural-urban spillovers from K industries,
representing the own-county effects of K industries, and 64 the remaining county-level
characteristics, C.

Given the preceding specification and interpretation of ¢, we developed the following
hypotheses:

Hypotheses 1 (H1). Greater employment shares in food manufacturing, creative class, agritourism
outdoor recreation, and data processing lead to greater economic growth (i.e., faster convergence).

Hypotheses 2 (H2). Rural areas with closer proximity to urban areas experience greater economic
growth (i.e., faster convergence) from employment shares in food manufacturing, creative class,
agritourism outdoor recreation, and data processing.

Hypotheses 3 (H3). Rural places closer to urban areas experience greater benefits (i.e., faster
convergence) from rural—urban linking industries.

Hypotheses 4 (H4). Larger urban centers generate greater rural-urban linkage benefits (i.e., faster
convergence) for rural counties.

Our primary interest is in the second, third, and fourth hypotheses, which test the
existence, distance sensitivity, and size sensitivity of the three industries’ potential rural—-
urban linkage effect on per capita income, population, and employment. In effect, these
hypotheses challenge the “distance is dead” conjecture presented by Glaeser and Kohlhase
(2003) [36]. This notion was diminished by Partridge et al. (2008) [35], who found significant
influences on rural population growth from urban agglomeration, but we are not aware of
any studies that investigate the role of rural economic activity within this context.

3.4. Data

We used data from 2009 to 2016 to calculate the average growth rate for the three
dependent variables and 2009 data for all initial conditions. Employment data came from
WholeData, a data series that estimates suppressed employment values from the US Census’
County Business Patterns (CBP) [37]. Carpenter et al. (2021) [32] showed that WholeData
has less measurement error and thereby generally reduces regression coefficient bias over
common alternatives. Table 2 presents the summary statistics for nonmetropolitan counties
in 2009 and data sources for the dependent and independent variables. Since we are
exclusively interested in how rural counties interact with urban, we restricted our sample
to only include counties with an RUCC of five or greater. This excluded all metropolitan
counties as well as counties with an urban population of 20,000 or more that are adjacent to
a metropolitan area to avoid peri-urban zones.

Table 2. Summary statistics (2009 nonmetropolitan counties: RUCC > 5).

Variable Obs. Mean Std. Dev. Source
Dependent Variables
Per Capita Income 1718 USD 30,938.51 USD 6923.19 ACS
Population 1718 8103.20 6725.39 ACS
Employment 1718 18,358.58 15,050.22 ACS
Independent Variables
Food Manuf. Emp. Share 1718 0.018 0.049 WholeData
Agritourism Emp. Share 1718 0.007 0.017 NASS
Creative Class Emp. Share * 1718 0.158 0.041 ERS
Outdoor Recreation Emp. Share 1718 0.004 0.015 WholeData

Data Center Emp. Share 1718 0.001 0.004 WholeData
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Table 2. Cont.

Variable Obs. Mean Std. Dev. Source
Share with Bachelors 1718 0.108 0.043 ACS
Share of Seniors 1718 0.003 0.005 ACS
Transportation Exp. Per Capita (USD 1000’s) * 1718 0.562 1.888 CNT
Interstate Density k4 1718 0.011 0.019 ArcGIS
Share Work Out of County 1718 0.264 0.149 ACS
Median Home Value (USD 100,000’s) 1718 1.105 0.576 ACS
Corporate Tax Rate 1718 0.001 0.003 The Ta.x
Foundation

* These employment values are derived from the same parent datasets as WholeData—the Census and ACS.
* Calculated at the state level. ¥ Miles of Interstate per 10,000 square miles. Abbreviations: ACS: American
Community Survey; CNT: The Center for Neighborhood Technology; ERS: Economic Research Service; NASS:
National Agricultural Statistics Survey (specifically, Census of Agriculture).

The independent variables for structural growth models are subject to some de-
bate, so we drew many of the independent variables in Table 2 from previous work,
including [5,15,17,38,39]. Some variables unique to this analysis were meant to act as con-
trols to better estimate the effect of the spatially interacted employment shares for the three
industries of interest. For example, some establishments, particularly larger establishments
such as data processing centers, may consider a state’s corporate tax rate when locating.

While we did not account for cost of living due to lack of consistently available data
in 2009-2016, we did include the median home value to proxy for housing costs—an
increasingly large share of household budgets. The model also includes region fixed effects
for the nine US Census divisions that may account for some regionally dependent costs
and other aspects of regional variation. (The reference group for the regional fixed effects is
the Mountain division. The other eight Census Divisions are Pacific, West North Central,
West South Central, East North Central, East South Central, New England, Middle Atlantic,
and South Atlantic).

The industry and occupation compositions of the selected industries of interest are
summarized in Table 3. These industries were selected based on a review of the literature;
however, there are some potential issues with these industry definitions that should be ex-
plored in future research. First, food manufacturing is a large subsector that includes many
types of food manufacturing beyond the local foods systems that much of the literature
highlights as potential drivers of rural-urban linkages. Second, agritourism employment is
agricultural labor that is not well represented in the County Business Patterns data. Since
only agritourism establishments are available in the Census of Agriculture, we assumed a
crude estimate of three employees per agritourism establishment (estimated from [40-42])
and added total county agritourism employment to overall employment before calculating
the other industries” employment shares. While the creative class occupation estimates
come from the Economic Research Service, they are based upon the same parent datasets as
those of WholeData, namely, the Census and American Community Survey (ACS). Finally,
a more refined selection of food manufacturers would provide more nuanced results for
community economic development practitioners, particularly those interested in specific
local foods systems. (As a caveat to future researchers, Carpenter et al. (2021) [32] show
that measurement error can increase substantially US regional economic data above the
3-digit level, making a more refined analysis difficult with public data).



Sustainability 2022, 14, 2875

9 of 21

Table 3. Industry Compositions.

Industry

Composition (North American Industry Classification System)

Food Manufacturing
Agritourism

Creative Class

Outdoor Recreation

Data Processing

Food Manufacturing (NAICS 311)
Recreational or educational activities on a working farm or ranch
ERS occupation categories: management; business and financial operations; computer and
mathematical; architecture and engineering; life, physical, and social science; legal; education,
training, and library; arts, design, entertainment, sports, and media; sales and related occupations
Nature Parks and Other Similar Institutions (NAICS 71219)
Skiing Facilities (NAICS 71392)
Marinas (NAICS 71393)
All Other Amusement and Recreation Industries (NAICS 71399)
RV Parks and Recreational Camps (NAICS 7212)
Sporting Goods Stores (NAICS 45111)
Data Processing, Hosting, and Related Services (NAICS 5182)

4. Results

Our spatial regressions focused on spatial lag of X (SLX) regressions (see [33,34]
for discussions of the advantages of the spatial lag of X model over alternatives that
may also account for spatial autocorrelation. Many of the concerns related to increasing
endogeneity are particularly relevant in the context of this article) but first estimated a
base model with ordinary least squares using a nontruncated inverse distance weight
matrix. All models were estimated using White’s robust standard errors to account for
heteroskedasticity in the data. Without knowing the form rural-urban linkages take across
industries, we adopted a naive approach and first estimated the base models with the
spatially interacted employment shares’ squared and cubed values. All these higher-
order quadratic terms were insignificant, except for food manufacturing. Thus, all higher-
order quadratic terms were dropped, except those for food manufacturing, to reduce
structural multicollinearity. Exploring different quadratic forms of rural-urban linkages
across industries should be explored by future research along with the practical mechanisms
driving these functional forms.

The estimated models reflect how rural industries’ geographic relationship with urban
areas influences rural economic growth. After reviewing the coefficient estimates for
the variables of interest in the base model, we tested the robustness of the model by
(1) truncating the inverse distance weighting matrix to a 100-, 300-, and 500-mile spatial
radius, (2) restricting the spatial interactions to only include the largest urban areas (RUCC
of 1), and (3) restricting the sample to only include more rural places.

4.1. Base Model

Table 4 displays the results of the three simultaneous growth equations with a non-
truncated spatial weight matrix relating rural counties with an RUCC greater than four to
metropolitan counties.

At first glance, the models reflect previous findings that a higher initial value of Y, E, or
P leads to slower convergence. Higher shares of residents with bachelor’s degrees speed up
convergence to equilibrium levels of per capita income and employment but is insignificant
in the population convergence equation. The share of residents commuting to work in
adjacent counties is associated with higher employment growth in rural counties, but
slower population growth, showing a potential tradeoff of employment leakages over time.
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Table 4. OLS estimates for growth models (base model).
Per Capita Income Employment Population
Constant 0.31 *** —0.23 *** 0.15 ***
(0.04) (0.05) (0.02)
Food Manuf. x WU 0.40 *** 0.40* —0.05
(0.15) (0.22) (0.09)
Agritourism x WU 2.50 *** 217 ** —0.73 ***
(0.81) (0.92) (0.28)
Creative Class x WU —0.09 ** —0.13 ** 0.02
(0.04) (0.05) (0.02)
Outdoor Rec. x WU —0.45 —0.05 —0.61 **
(0.39) (0.90) (0.31)
Data Center x WU 2.03 ** -1.80 —0.46
(1.01) (2.32) (0.73)
Food Manuf. Emp. Share —0.03 —0.02 —0.02
(0.03) (0.04) (0.02)
Agritourism Emp. Shr. —0.70 = —0.60 *** 0.12
(0.20) (0.22) (0.08)
Creative Class Emp. Shr. —0.02 0.02 —0.01
(0.02) (0.02) (0.01)
Outdoor Rec. Emp. Shr. 0.08 —0.07 0.09
(0.09) (0.24) (0.08)
Data Center Emp. Shr. —0.58 ** 0.31 0.10
(0.26) (0.59) 0.21)
(Food Manuf. x WU)? —7.12%* —4.76 2.45
(3.17) (3.77) (1.59)
(Food Manuf. x WU)3 37.71 11.76 —13.85
(24.26) (26.24) (11.07)
In(Per Capita Inc.) —0.02 *** 0.01 *** —0.01 ***
(0.00) (0.00) (0.00)
In(Employment) 0.01 *** —0.06 *** 0.02 ***
(0.00) (0.00) (0.00)
In(Population) —0.01 *** 0.06 *** —0.02 ***
(0.00) (0.00) (0.00)
% Bachelors 0.06 *** 0.04 ** —0.02
(0.02) (0.02) (0.01)
% Seniors 0.61 *** 0.75 *** 0.00
(0.21) (0.22) (0.17)
Trans. Exp. Per Capita —0.00 —0.00 0.00
(0.00) (0.00) (0.00)
Interstate Density —0.02 * 0.01 —0.02
(0.01) (0.02) (0.01)
% Work out of County —0.00 0.01 *** —0.00 **
(0.00) (0.00) (0.00)
Median Home Value 0.01 *** 0.01 *** 0.01 ***
(0.00) (0.00) (0.00)
Corporate Tax Rate —0.34 *** —0.93 *** —0.43 ***
(0.12) (0.20) (0.16)
Observations 1718 1718 1718
R-squared 0.20 0.23 0.21

***p <0.01, ** p <0.05, * p < 0.1. Standard errors in parentheses.

Across the five industries in each of the three equations, higher agritourism and
data center employment shares are associated with lower per capita income growth, and
agritourism with lower employment growth, but all other industries across the three
equations are insignificant. Turning to the spatial interactions, food manufacturing and
data centers increase per capita income growth with closer proximity to urban places.
Higher shares of agritourism employment in closer proximity to urban places increase per
capita income as well as employment growth but are also associated with lower population
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growth. Higher shares of creative class occupations are associated with lower growth
rates of per capita income and employment the closer the rural community is to an urban
area, and outdoor recreation is only associated with lower population growth. Some of
these negative effects of the tourism industries may be due to the “get away effect” where
urbanites seek destinations wholly different from their urban residences, meaning they
may place higher values on more distant locations. We originally included accommodation
as a catchall tourism industry, but found significant negative spatial interaction effects.
Ensuing robustness checks will help clarify the results in the base model. The coefficients
for data processing employment shares are not significant in any of the three equations.

4.2. Spatial Limits

The base model’s spatial weight matrix measures the spatial influence of all urban
areas in the sample on the rural county, but while further urban areas have less influence,
this naive assumption that all urban areas matter is unlikely to be true. To test this, we
truncated the spatial weight matrix at 100, 300, and 500 miles, and re-estimated the models.
For brevity, we include the full model results in the Appendix A (Table A1) and only focus
on comparing the industry spatial interaction coefficients in Table 5.

Table 5. Comparisons of growth models across spatial radii distances .
Spatial Radius of W 100 mile 300 mile 500 mile Indefinite
(Base)
Per Capita Income
Food Manuf. x WU 2.02% 0.95 1.09 ** 0.40 ***
(1.14) (0.61) (0.55) (0.15)
Agritourism x WU 1.20 2.14 2.75** 2.50 ***
(1.12) (1.38) (1.16) (0.81)
Creative Class x WU —0.12 —0.12* —0.13 ** —0.09 **
(0.08) (0.07) (0.06) (0.04)
Outdoor Rec. x WU —0.67 -0.76 -0.39 —0.45
(1.61) (1.16) (0.81) (0.39)
Data Center x WU 2.39 416* 4.56 *** 2.03 **
(1.48) (2.15) (1.70) (1.01)
Employment
Food Manuf. x WU —0.15 0.39 0.42 0.40 *
(1.53) (0.89) (0.74) (0.22)
Agritourism x WU 2.00 2.10 2.66 ** 217 **
(1.38) (1.46) (1.22) (0.92)
Creative Class x WU —-0.17* —0.15* —0.18 *** —0.13 **
(0.10) (0.08) (0.07) (0.05)
Outdoor Rec. x WU 0.17 —0.01 1.28 —0.05
(2.56) (1.97) (1.69) (0.90)
Data Center x WU 5.45 3.17 0.28 —1.80
(3.85) (5.02) (5.25) (2.32)
Population
Food Manuf. x WU 0.47 —0.02 —0.22 —0.05
(0.58) (0.36) (0.30) (0.09)
Agritourism x WU —0.68 -0.82* —0.76 ** —0.73 #**
(0.53) (0.48) (0.38) (0.28)
Creative Class x WU 0.03 0.04 0.03 0.02
(0.04) (0.03) (0.02) (0.02)
Outdoor Rec. x WU —2.75 *** —2.]2 % —1.41* —0.61 **
(0.99) (0.67) (0.55) (0.31)
Data Center x WU 0.61 —0.13 —0.61 —0.46
(0.89) (1.23) (1.21) (0.73)

% p < 0.01,** p < 0.05, * p < 0.1. Standard errors in parentheses. ¥ Full results in Appendix A.
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The base model indicates that higher employment shares in food manufacturing,
agritourism, and data centers increase growth in per capita income when in closer proximity
to urban areas. When we limit W to only include urban areas within 100 miles, the
positive effect from the rural-urban linkage in food manufacturing increases multiple times
over while becoming insignificant for agritourism and data centers. This indicates that
communities with high food manufacturing employment shares experience an additional
rural-urban linkage benefit from being near urban areas. When the spatial radius is
expanded to 300 mi., this benefit becomes insignificant, but it is once again significant at
500 mi. The reader will note this is the only industry where this occurs, and it is also the
only industry that benefited from including higher-order quadratic expressions. This may
indicate that there are multiple types of rural-urban linkages within food manufacturing
that should be further explored.

Higher employment shares in agritourism generate positive benefits from rural-urban
linkages in the form of per capita income and employment growth, but only for the 500 mi.
and indefinite spatial radii. It appears there may be a getaway effect where urban consumers
may desire agritourism destinations, like dude ranches, far away from the urban sprawl.
In contrast, the rural-urban linkage benefits from data center employment on per capita
income growth are likely due to cheaper land away from urban corridors.

The interaction between urban proximity and creative class employment shares shows
lower growth rates in per capita income and employment. In fact, the results do not seem
to change much across distance measures. As McGranahan et al. (2011) [4] found larger
positive economic effects associated with the creative class when it was coupled with high
rates of entrepreneurship, the present result may be due to this missing piece. While
outdoor recreation employment shares are associated with lower population growth rates,
the decreasing negative effect as the spatial radius grows suggests people may prefer to live
in an urban area and travel to outdoor recreation rather than live in the rural community.

4.3. Urban Opportunities

Limiting rural-urban interactions to only include urban places with metro areas with
more than a million people (U;) sheds further light on the benefits of urban proximity.
Comparing to the base model, Table 6 shows greater income and employment growth
from food manufacturing and agritourism industries, and greater income growth from
data centers, located near the largest of urban areas. That is, the larger the city, the more
economic opportunities and the greater the potential benefits from rural-urban linkages
on income and employment. However, it appears that larger urban areas also increase the
negative effect of agritourism and outdoor recreation employment on population growth,
showing that the impact of a large urban center need not be positive.

Table 6. Comparing OLS estimates for base and urban models *.

Per Capita Income Employment Population
RUCC <3 RUCC <3 RUCC<3

RUCC =1 (Base) RUCC=1 (Base) RUCC=1 (Base)
Food Manuf. x WU 1.17 0.40 *** 1.33 ** 0.40* —0.08 —0.05
(0.38) (0.15) (0.60) (0.22) (0.26) (0.09)

Agritourism x WU 6.07 ** 2.50 *** 5.85 ** 2.17* —2.02** —0.73 ***
(2.96) (0.81) (2.85) 0.92) (0.90) (0.28)

Creative Class x WU -0.21 —0.09 ** -0.29 * —0.13 ** 0.07 0.02

(0.13) (0.04) (0.16) (0.05) (0.06) (0.02)

Outdoor Rec. x WU —1.05 —0.45 —2.57 —0.05 —2.07 ** —0.61 **
(1.13) (0.39) (2.75) (0.90) 0.97) (0.31)
Data Center x WU 2.78* 2.03 ** 0.98 —1.80 —0.38 —0.46
(1.60) (1.01) (5.76) (2.32) (1.32) (0.73)

4+ 1 <0.01,** p < 0.05, * p < 0.1. Standard errors in parentheses. ¥ Full results in Appendix A.
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4.4. Rural Limits

Table 7 compares the base model to four increasingly rural subsets of US counties to
explore how varying degrees of rurality influence the effect of rural-urban linkages across
the industries and economic growth measures. While we treat these higher RUCC values as
“increasingly rural,” the reader should note the classification is not a perfect continuum due
to the difficulty of defining rural at the county level. As rurality increases, the benefits from
agritourism rural-urban linkages increase for both income and employment growth, while
staying relatively constant (and negative) for population growth. The positive linkage
effects of data centers on income growth also increase with rurality down to the most
rural of places. However, not all industries are associated with more positive outcomes
from rural-urban linkages as their communities become more rural. The positive effect on
income from rural-urban linkages associated with food manufacturing disappears with
greater rurality, and the creative class is associated with larger negative effects on income
and employment with increasing rurality. Data centers follow a similar pattern as that of
the creative class for employment growth.

Table 7. Comparisons of growth models across ruralities *.

Rurality R e ° RUCC > 6 RUCC > 7 RUCC > 8 RUCC > 9
Per Capita Income
Food Manuf. x WU 0.40 *** 0.37 ** 0.35 0.49 0.31
(0.15) (0.16) (0.27) (0.30) (0.39)
Agritourism x WU 2.50 *** 2.52 *** 2.89 *** 3.30 *** 3.49 ***
(0.81) (0.82) (0.88) 0.72) (0.79)
Creative Class x WU —0.09 ** —0.09 ** —0.10* —0.15** —0.21**
(0.04) (0.04) (0.06) (0.07) (0.09)
Outdoor Rec. x WU —0.45 —0.86 —0.80 —1.83 —0.18
(0.39) (0.73) (0.94) 1.67 2.19
Data Center x WU 2.03 ** 2.32** 2.74 4.50 *** 4.99 ***
(1.01) (1.08) (1.85) (1.25) (1.05)
Employment
Food Manuf. x WU 0.40* 0.36 0.47 0.90 ** 0.37
(0.22) (0.23) (0.35) (0.40) 0.51
Agritourism x WU 217 ** 224 ** 2.70 *** 2.84 *** 3.07 ***
(0.92) (0.89) (0.85 (0.65 (0.62)
Creative Class x WU —0.13 ** —0.16 *** —0.18 *** —0.21 *** —0.28 ***
(0.05) (0.06) (0.06) (0.07) (0.09)
Outdoor Rec. x WU —0.05 1.19 1.17 —2.03 1.12
(0.90) (1.57) (1.89) (2.40) (2.03)
Data Center x WU —1.80 —1.47 —4.32* —7.07 *** —7.32 %%
(2.32) (2.56) (2.61) (1.89) (1.94)
Population
Food Manuf. x WU —0.05 —0.03 —0.06 0.11 —0.05
(0.09) (0.10) (0.13) (0.20) (0.31)
Agritourism x WU —0.73 *** —0.76 *** —0.75** —0.76 ** —0.64 *
(0.28) (0.28) (0.30) (0.33) (0.39)
Creative Class x WU 0.02 0.02 0.03 0.02 0.01
(0.02) (0.02) (0.03) (0.04) (0.05)
Outdoor Rec. x WU —0.61 ** —0.55 —0.65 —1.31 -0.30
(0.31) (0.58) (0.68) (1.25) (1.30)
Data Center x WU —0.46 -0.11 —-1.26 —1.47 —2.62
0.73) (0.81) (1.56) (1.39) (1.76)
Observations 1717 1628 1045 624 405

% p < 0.01,** p < 0.05, * p < 0.1. Standard errors in parentheses. T Full results in Appendix A.

5. Discussion and Conclusions

In this article, we seek to test the strength and limits of rural-urban linkages of
five industries by measuring their impacts on rural per capita income, employment, and
population. We define these industry rural-urban linkages as a function of industry
employment share, urban proximity, and a set of exogenous variables, and use a county-
level SLX Carlino-Mills conditional convergence model of growth to determine their
economic influences. Due to the fuzzy definition of “rural” and the general lack of empirical
evidence of economic flows from urban to rural communities, we test the base model results
across five levels of rurality using the USDA’s Rural Urban Continuum Code, two levels of
urbanicity, and four spatial radii (i.e., distances within inverse distance weighting matrix).

Results suggest that between 2009 and 2016, rural-urban linkages developed through
agritourism and data centers had the most potential to increase rural per capita income and
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employment for rural communities. The magnitude of the rural-urban linkage effects on
the three economic outcome measures generally increased with greater urbanicity, but only
agritourism and data processing exhibited any increasing benefits with greater rurality.
While there are circumstances where food manufacturing seems to generate significant
and positive rural-urban linkage effects, the outdoor recreation and creative class indus-
tries revealed small negative effects or no significant impact on income, employment, and
population growth. The robust results for increases in per capita income from agritourism
rural-urban linkages (and food manufacturing within 100 mi. of an urban center) may
be the result of the USDA’s push for improved local food systems as a rural development
strategy. Internationally, there are related efforts to enhance local food systems and agro-
tourism [7]. This article provides research and develops an approach potentially applicable
to their other context, as well. Regardless of the policy context, it appears that rural-urban
linkages resulting from agritourism and data centers may be a substantial rural economic
development tool to improve per capita income levels in rural counties. This result is useful
both to researchers and to economic development practitioners more generally.

While this research is novel in its approach and alludes to important insight on rural
economic development strategies, this article has several limitations that could be areas for
future research (given data). First, while Deller et al.’s (2001) [15] adaptation of Carlino—
Mills growth model is useful for examining trends in key indicators of economic growth
and hence is a sensible approach for this article (the first two examine this topic), economic
development professionals and researchers are often interested in distributional changes in
income or other more specific measures such as property tax growth, fiscal stability, and
housing. Second, regarding food manufacturing, more information may be disentangled
from these results if different industry codes within food manufacturing are specified or if
local food systems are better defined in the models. The negative effect of creative class
and outdoor recreation rural-urban linkages may be driven by a getaway effect and be
addressed by using banded spatial radii that exclude counties in closer proximity to urban
centers. In addition, different tourism industries within the NAICS accommodation or
recreation codes could be explored to identify the marginal effects of different types of
tourism on rural economic outcomes. Third, data centers should be further explored with
different specifications and robustness checks before confidently accepting its null finding
in stimulating rural economic development. Finally, the results herein should be further
explored in the international rural-urban context to determine the extent to which they are
externally valid. It may be that the results are supported in higher-income countries, but
less so in low-income countries.
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Appendix A

Table A1l. Full results for Table 5: Per Capita Income.

Base 100 mile 200 mile 300 mile 400 mile 500 mile
Constant 0.31 *** 0.29 *** 0.29 *** 0.30 *** 0.30 *** 0.30 ***
(0.04) (0.05) (0.05) (0.04) (0.04) (0.04)
Food Manuf. x WU 0.40 *** 2.02* 0.98 0.95 1.03* 1.09 **
(0.15) (1.14) (0.67) (0.61) (0.57) (0.55)
Agritourism x WU 2.50 *** 1.20 0.87 2.14 2.39% 2.75**
(0.81) (1.12) (0.73) (1.38) (1.36) (1.16)
Creative Class x WU —0.09 ** —0.12 —0.07 —0.12* —0.12* —0.13 **
(0.04) (0.08) (0.06) (0.07) (0.07) (0.06)
Outdoor Rec. x WU —0.45 —0.67 —1.21 —0.76 —0.46 —0.39
(0.39) (1.61) (1.11) (1.16) (0.93) (0.81)
Data Center x WU 2.03 ** 2.39 2.84% 416* 4.64 ** 4.56 ***
(1.01) (1.48) (1.64) (2.15) (2.12) (1.70)
Food Manuf. Emp. Share —0.03 —0.00 —0.01 —0.01 —0.01 —0.01
(0.03) (0.01) (0.01) (0.01) (0.01) (0.01)
Agritourism Emp. Shr. —0.70 *** —0.03 —0.03 —0.07 —0.09 * —0.13 ***
(0.20) (0.08) (0.08) (0.05) (0.05) (0.04)
Creative Class Emp. Shr. —0.02 —0.04 ** —0.04 ** —0.04 ** —0.04 ** —0.04 **
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
Outdoor Rec. Emp. Shr. 0.08 —0.02 —0.02 —0.02 —0.02 —0.02
(0.09) (0.02) (0.02) (0.02) (0.02) (0.02)
Data Center Emp. Shr. —0.58 ** —0.06 —0.07 —0.10 % —0.13 ** —0.15**
(0.26) (0.05) (0.05) (0.05) (0.06) (0.06)
(Food Manuf. x WU)? —7.12% —152.46 —60.86 —58.30 —61.58 * —64.44 **
(3.17) (108.80) (48.07) (38.51) (33.63) (31.16)
(Food Manuf. x WU)? 37.71 2554.73 931.87 850.99 857.19 * 874.38 **
(24.26) (2038.26) (820.37) (576.62) (475.05) (425.02)
In(Per Capita Inc.) —0.02 *** —0.02 *** —0.02 *** —0.02 *** —0.02 *** —0.02 ***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
In(Employment) 0.01 *** 0.01 *** 0.01 *** 0.01 *** 0.01 *** 0.01 ***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
In(Population) —0.01 *** —0.01 *** —0.01 *** —0.01 *** —0.01 *** —0.01 ***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
% Bachelors 0.06 *** 0.05 ** 0.05 ** 0.05 ** 0.05 ** 0.05 ***
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
% Seniors 0.61 *** 0.57 *** 0.57 *** 0.59 *** 0.60 *** 0.62 ***
(0.21) (0.21) (0.21) (0.21) (0.21) (0.21)
Trans. Exp. Per Capita —0.00 —0.00 —0.00 —0.00 —0.00 —0.00
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Interstate Density —0.02 * —0.02 —0.02 —0.02 —0.02 —0.02
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
% Work out of County —0.00 —0.00 —0.00 —0.00 —0.00 —0.00
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Median Home Value 0.01 *** 0.01 *** 0.01 *** 0.01 *** 0.01 *** 0.01 ***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Corporate Tax Rate —0.34 *** —0.36 *** —0.35 *** —0.36 *** —0.35 *** —0.35 ***
(0.12) (0.12) (0.12) (0.12) (0.12) (0.12)
Observations 1718 1718 1718 1718 1718 1718
R-squared 0.20 0.18 0.18 0.18 0.19 0.20
***p <0.01, ** p <0.05, * p <0.1. Standard errors in parentheses.
Table A2. Full results for Table 5: Employment.
Base 100 mile 200 mile 300 mile 400 mile 500 mile
Constant —0.23 *** —0.24 *** —0.24 *** —0.24 *** —0.24 *** —0.24 **
(0.05) (0.05) (0.05) (0.05) (0.05) (0.05)
Food Manuf. x WU 0.40* —0.15 0.22 0.39 0.47 0.42
(0.22) (1.53) (1.08) (0.89) 0.77) (0.74)
Agritourism x WU 2,17 ** 2.00 1.18 2.10 2.28 2.66 **
(0.92) (1.38) (0.97) (1.46) (1.42) (1.22)
Creative Class x WU —0.13 ** -0.17* —0.12 —0.15* —0.17 ** —0.18 ***
(0.05) (0.10) (0.08) (0.08) (0.08) (0.07)
Outdoor Rec. x WU —0.05 0.17 0.15 —0.01 0.67 1.28
(0.90) (2.56) (1.96) (1.97) (1.79) (1.69)
Data Center x WU —1.80 5.45 4.53 3.17 1.37 0.28
(2.32) (3.85) (4.11) (5.02) (5.60) (5.25)
Food Manuf. Emp. Share —0.02 0.02 0.02 0.01 0.01 0.01
(0.04) (0.01) (0.01) (0.01) (0.01) (0.01)
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Table A2. Cont.

Base 100 mile 200 mile 300 mile 400 mile 500 mile
Agritourism Emp. Shr. —0.60 *** —0.03 —0.03 —0.06 —0.08 —0.12**
(0.22) (0.08) (0.08) (0.06) (0.05) (0.05)
Creative Class Emp. Shr. 0.02 —0.01 —0.01 —0.01 —0.01 —0.01
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
Outdoor Rec. Emp. Shr. —0.07 —0.08 —0.08 —0.09 —0.09 —0.10
(0.24) (0.06) (0.06) (0.06) (0.06) (0.06)
Data Center Emp. Shr. 0.31 —0.18 ** —0.19 ** —0.20 ** —0.19* —-0.17
(0.59) (0.08) (0.08) (0.09) (0.11) (0.12)
(Food Manuf. x WU)? —4.76 26.77 —0.46 9.00 11.18 6.84
(3.77) (159.53) (85.92) (60.76) (48.38) (45.65)
(Food Manuf. x WU)3 11.76 —452.89 —186.43 —445.33 —486.00 —352.23
(26.24) (3092.66) (1519.93) (973.45) (729.47) (670.34)
In(Per Capita Inc.) 0.01 **+* 0.01 **+* 0.01 *** 0.01 *** 0.01 *** 0.01 ***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
In(Employment) —0.06 *** —0.06 *** —0.06 *** —0.06 *** —0.06 *** —0.06 ***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
In(Population) 0.06 *** 0.06 *** 0.06 *** 0.06 *** 0.06 *** 0.06 ***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
% Bachelors 0.04 ** 0.03 0.03 0.04 0.04 0.04 *
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
% Seniors 0.75 *** 0.71 *** 0.71 *** 0.73 *** 0.73 *** 0.75 ***
(0.22) 0.22) (0.22) (0.22) (0.22) (0.22)
Trans. Exp. Per Capita —0.00 —0.00 —0.00 —0.00 —0.00 —0.00
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Interstate Density 0.01 0.02 0.02 0.02 0.02 0.02
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
% Work out of County 0.01 *** 0.01 *** 0.01 *** 0.01 *** 0.01 *** 0.01 ***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Median Home Value 0.01 *** 0.01 *** 0.01 *** 0.01 *** 0.01 *** 0.01 ***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Corporate Tax Rate —0.93 *** —0.94 —0.94 = —0.94 = —0.94 = —0.93 ***
(0.20) (0.20) (0.20) (0.20) (0.20) (0.20)
Observations 1718 1718 1718 1718 1718 1718
R-squared 0.23 0.22 0.22 0.22 0.23 0.23
***p <0.01,* p <0.05, * p <0.1. Standard errors in parentheses.
Table A3. Full results for Table 5: Population.
Base 100 mile 200 mile 300 mile 400 mile 500 mile
Constant 0.15 *** 0.15 *** 0.15 *** 0.15 *** 0.15 *** 0.15 ***
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
Food Manuf. x WU —0.05 0.47 0.05 —-0.02 -0.13 —-0.22
(0.09) (0.58) (0.40) (0.36) (0.32) (0.30)
Agritourism x WU —0.73 #* —0.68 —0.57 —0.82* —0.65 —0.76 **
(0.28) (0.53) (0.43) (0.48) (0.46) (0.38)
Creative Class x WU 0.02 0.03 0.03 0.04 0.03 0.03
(0.02) (0.04) (0.03) (0.03) (0.03) (0.02)
Outdoor Rec. x WU —0.61 ** —2.75 —2.26 —2.12 % —1.61 ** —1.41*
(0.31) (0.99) (0.80) (0.67) (0.58) (0.55)
Data Center x WU —0.46 0.61 —0.12 —-0.13 —0.50 —0.61
(0.73) (0.89) (1.20) (1.23) (1.34) (1.21)
Food Manuf. Emp. Share —0.02 —0.01 ** —0.01* —0.01 —0.01 —0.01
(0.02) (0.00) (0.00) (0.00) (0.01) (0.01)
Agritourism Emp. Shr. 0.12 —0.07 *** —0.07 ** —0.06 ** —0.06 ** —0.05*
(0.08) (0.03) (0.03) (0.03) (0.03) (0.03)
Creative Class Emp. Shr. —0.01 —0.01 —0.01 —0.01 —0.01 —0.01
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Outdoor Rec. Emp. Shr. 0.09 —0.05** —0.05** —0.05 ** —0.05 ** —0.04 **
(0.08) (0.02) (0.02) (0.02) (0.02) (0.02)
Data Center Emp. Shr. 0.10 —0.03 —0.03 —0.03 —0.02 —0.01
(0.21) (0.04) (0.04) (0.04) (0.04) (0.05)
(Food Manuf. x WU)? 2.45 —34.23 7.86 17.48 26.40 30.58 *
(1.59) (68.41) (34.43) (25.20) (19.99) (18.38)
(Food Manuf. x WU)3 —13.85 624.69 —202.90 —362.38 —486.46*  —519.21 **
(11.07) (1370.45) (628.04) (400.79) (294.65) (263.40)
In(Per Capita Inc.) —0.01 ** —0.01 *** —0.01 *** —0.01 ** —0.01 *** —0.01 ***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
In(Employment) 0.02 *** 0.02 *** 0.02 *** 0.02 *** 0.02 *** 0.02 ***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
In(Population) —0.02 *** —0.02 *** —0.02 ¥** —0.02 ¥** —0.02 *** —0.02 ¥**
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
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Table A3. Cont.

Base 100 mile 200 mile 300 mile 400 mile 500 mile
% Bachelors —0.02 —0.01 —0.01 —0.01 —0.01 —0.02
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
% Seniors 0.00 0.02 0.01 0.00 0.00 —0.00
0.17) 0.17) 0.17) (0.17) 0.17) 0.17)
Trans. Exp. Per Capita 0.00 0.00 0.00 0.00 0.00 0.00
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Interstate Density —0.02 —0.02 —0.02 —0.02 —0.02 —0.02
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
% Work out of County —0.00 ** —0.00 ** —0.00 ** —0.00 ** —0.00 ** —0.00 **
(0.00) (0 00) (0.00) (0.00) (0.00) (0.00)
Median Home Value 0.01 *** 0.01 *** 0.01 *** 0.01 *** 0.01 *** 0.01 ***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Corporate Tax Rate —0.43 *** —0.44 —0.44 —0.44 —0.44 *** —0.44 ***
(0.16) (0.16) (0.16) (0.16) (0.16) (0.16)
Observations 1718 1718 1718 1718 1718 1718
R-squared 0.21 0.21 0.21 0.21 0.21 0.21
**p <0.01,* p <0.05,*p <0.1. Standard errors in parentheses.
Table A4. Full results of Table 6.
Per Capita Income Employment Population
Ul U2 Base Ul U2 Base U1l U2 Base
Constant 0.31 *** 0.31 *** 0.31 *** —0.23** 023 (.23 *** 0.15 *** 0.15 *** 0.15 **+*
(0.04) (0.04) (0.04) (0.05) (0.05) (0.05) (0.02) (0.02) (0.02)
Food Manuf. x WU 1.17 ** 0.59 *** 0.40 *** 1.33 ** 0.56 * 0.40* —0.08 —0.08 —0.05
(0.38) (0.20) (0.15) (0.60) (0.30) (0.22) (0.26) (0.13) (0.09)
Agritourism x WU 6.07 ** 3.28 *** 2.50 *** 5.85 ** 3.10 *** 2,17 ** —2.02** —1.01**  —0.73 **
(2.96) (1.16) (0.81) (2.85) (1.20) (0.92) (0.90) (0.37) (0.28)
Creative Class x WU —0.21 —0.13 ** —0.09 ** —0.29* —0.16 ** —0.13 ** 0.07 0.04 0.02
(0.13) (0.06) (0.04) (0.16) (0.07) (0.05) (0.06) (0.03) (0.02)
Outdoor Rec. x WU -1.05 —0.67 —0.45 —2.57 —0.48 —0.05 —2.07 ** —1.08 ** —0.61 **
(1.13) (0.59) (0.39) (2.75) (1.31) (0.90) (0.97) (0.45) (0.31)
Data Center x WU 2.78* 245* 2.03 ** 0.98 —1.36 —1.80 —0.38 —0.46 —0.46
(1.60) (1.29) (1.01) (5.76) (3.78) (2.32) (1.32) (0.99) (0.73)
Food Manuf. Emp. Share —0.03 —0.03 —0.03 —0.02 —0.01 —0.02 —0.02 —0.01 —0.02
(0.03) (0.02) (0.03) (0.05) (0.04) (0.04) (0.02) (0.02) (0.02)
Agritourism Emp. Shr. —0.61 ** —0.64**  —0.70 *** —0.58 ** —0.60 ***  —0.60 *** 0.12 0.11 0.12
(0.25) (0.19) (0.20) (0.24) (0.20) (0.22) (0.09) (0.07) (0.08)
Creative Class Emp. Shr. —0.02 —0.02 —0.02 0.02 0.02 0.02 —0.02 —0.02 —0.01
(0.02) (0.02) (0.02) (0.03) (0.02) (0.02) (0.01) (0.01) (0.01)
Outdoor Rec. Emp. Shr. 0.07 0.09 0.08 0.13 —0.01 —0.07 0.12 0.12 0.09
(0.10) (0.10) (0.09) (0.24) (0.23) (0.24) (0.08) (0.07) (0.08)
Data Center Emp. Shr. -0.31* —0.49 ** —0.58 ** —0.26 0.08 0.31 0.01 0.06 0.10
(0.16) (0.23) (0.26) (0.54) (0.66) (0.59) (0.14) (0.20) (0.21)
(Food Manuf. x WU)? —59.15**  —14.62** —7.12* —57.56 ** —11.14 —4.76 11.06 4.54 245
(18.75) (5.95) (3.17) (26.96) (7.71) (3.77) (11.33) (3.24) (1.59)
(Food Manuf. x WU)3 885.58 ** 110.32 * 37.71 708.03 50.39 11.76 —134.34 —35.05 —13.85
(357.67) (62.05) (24.26) (488.77) (75.84) (26.24) (199.59) (31.42) (11.07)
In(Per Capita Inc.) —0.02 *** —0.02 ¥+ —0.02 *** 0.01 *** 0.01 *** 0.01 *** —0.01**  —0.01**  —0.01 ***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
In(Employment) 0.01 *** 0.01 *** 0.01 *** —0.06 ***  —0.06***  —0.06 *** 0.02 *** 0.02 *** 0.02 ***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
In(Population) —0.02 *** —0.01**  —0.01 *** 0.06 *** 0.06 *** 0.06 *** —0.02**  —0.02**  —0.02 ***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
% Bachelors 0.05 *** 0.05 *** 0.06 *** 0.04 * 0.04 ** 0.04 ** —0.02 —0.02 —0.02
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.01) (0.01) (0.01)
% Seniors 0.56 ** 0.60 *** 0.61 *** 0.71 *** 0.74 *** 0.75 *** 0.02 0.01 0.00
(0.22) (0.21) (0.21) (0 22) 0.22) 0.22) 0.17) 0.17) 0.17)
Trans. Exp. Per Capita —0.00 —0.00 —0.00 00 —0.00 —0.00 0.00 0.00 0.00
(0.00) (0.00) (0.00) (0 OO) (0.00) (0.00) (0.00) (0.00) (0.00)
Interstate Density —0.02 * —0.02 * —0.02 * 0.01 0.01 0.01 —0.02 —0.02 —0.02
(0.01) (0.01) (0.01) (0.02) (0.02) (0.02) (0.01) (0.01) (0.01)
% Work out of County —0.00 —0.00 —0.00 0.01 *** 0.01 *** 0.01 *** 0.00 ** —0.00 ** —0.00 **
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Median Home Value 0.01 *** 0.01 *** 0.01 *** 0.01 *** 0.01 *** 0.01 *** 0.01 *** 0.01 *** 0.01 ***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Corporate Tax Rate —0.34 *** —0.35**  —034**  —094**  —094**  —093** 044 043 043
(0.12) (0.12) (0.12) (0.20) (0.20) (0.20) (0.16) (0.16) (0.16)
Observations 1718 1718 1718 1718 1718 1718 1718 1718 1718
R-squared 0.20 0.20 0.20 0.23 0.23 0.23 0.21 0.21 0.21

***p <0.01, ** p <0.05, * p <0.1. Standard errors in parentheses.
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Table A5. Full results for Table 7: Per Capita Income.

Base (R5) Ré R7 R8 R9
Constant 0.31 *** 0.32 *** 0.33 *** 0.36 *** 0.52 ***
(0.04) (0.04) (0.06) (0.07) (0.08)
Food Manuf. x WU 0.40 *** 0.37** 0.35 0.49 0.31
(0.15) (0.16) (0.27) (0.30) (0.39)
Agritourism x WU 2.50 *** 2.52 *** 2.89 *** 3.30 *** 3.49 =+
(0.81) (0.82) (0.88) (0.72) (0.79)
Creative Class x WU —0.09 ** —0.09 ** —0.10* —0.15** —0.21**
(0.04) (0.04) (0.06) (0.07) (0.09)
Outdoor Rec. x WU —0.45 —0.86 —0.80 —1.83 —0.18
(0.39) (0.73) (0.94) (1.67) (2.19)
Data Center x WU 2.03 ** 2.32** 2.74 4.50 *** 4.99 **
(1.01) (1.08) (1.85) (1.25) (1.05)
Food Manuf. Emp. Share —0.03 —0.03 0.00 —0.00 0.17 **
(0.03) (0.03) (0.05) (0.05) (0.09)
Agritourism Emp. Shr. —0.70 *** —0.71 *** —0.83 *** —0.90 *** —0.92 ***
(0.20) (0.20) 0.22) (0.19) (0.21)
Creative Class Emp. Shr. —0.02 —0.02 —0.01 0.01 —0.01
(0.02) (0.02) (0.02) (0.03) (0.04)
Outdoor Rec. Emp. Shr. 0.08 0.18 0.15 0.31 —0.14
(0.09) (0.17) 0.22) (0.38) (0.52)
Data Center Emp. Shr. —0.58 ** —0.66 ** —0.76 —1.11 % —1.25**
(0.26) (0.29) (0.53) (0.35) (0.31)
(Food Manuf. x WU)? —7.12** —6.23 % —6.65 —12.06 ** —23.58 ***
(3.17) (3.29) (4.37) (5.67) (6.36)
(Food Manuf. x WU)? 37.71 32.60 22.57 57.57 * 116.19 ***
(24.26) (24.59) (27.93) (33.74) (36.95)
In(Per Capita Inc.) —0.02 *** —0.03 *** —0.03 *** —0.03 *** —0.04 **
(0.00) (0.00) (0.01) (0.01) (0.01)
In(Employment) 0.01 *** 0.01 *** 0.01 *** 0.01 ** 0.02 **
(0.00) (0.00) (0.00) (0.01) (0.01)
In(Population) —0.01 *** —0.01 *** —0.02 *** —0.02 *** —0.02 ***
(0.00) (0.00) (0.00) (0.01) (0.01)
% Bachelors 0.06 *** 0.06 *** 0.07 *** 0.06 * 0.09 **
(0.02) (0.02) (0.02) (0.03) (0.03)
% Seniors 0.61 *** 0.61 *** 0.66 *** 0.54 ** 0.48 **
0.21) (0.22) (0.23) (0.24) (0.23)
Trans. Exp. Per Capita —0.00 —0.00 —0.00 —0.00 * —0.00 ***
(0.00) (0.00) (0.00) (0.00) (0.00)
Interstate Density —0.02* —0.03 * —0.04* —0.02 —0.01
0.01) (0.01) (0.02) (0.03) (0.04)
% Work out of County —0.00 —0.00 —0.00 —0.00 —0.01
(0.00) (0.00) (0.00) (0.00) (0.01)
Median Home Value 0.01 *** 0.01 *** 0.01 *** 0.01 *** 0.01 ***
(0.00) (0.00) (0.00) (0.00) (0.00)
Corporate Tax Rate —0.34 *** —0.35 *** —0.43 ** 16.27 *** 20.07 ***
(0.12) (0.13) 0.17) (2.79) (3.27)
Observations 1718 1629 1046 625 406
R-squared 0.20 0.21 0.22 0.29 0.40
***p <0.01, ** p <0.05,* p < 0.1. Standard errors in parentheses.
Table A6. Full results for Table 7: Employment.
Base (R5) Ré R7 R8 R9
Constant —0.23 *** —0.24 *** —0.25 *** —0.30 *** —0.23 **
(0.05) (0.05) (0.06) (0.08) (0.10)
Food Manuf. x WU 0.40 * 0.36 0.47 0.90 ** 0.37
(0.22) (0.23) (0.35) (0.40) (0.51)
Agritourism x WU 2,17 ** 2.24 ** 2.70 *** 2.84 *** 3.07 ***
(0.92) (0.89) (0.85) (0.65) (0.62)
Creative Class x WU —0.13** —0.16 *** —0.18 *** —0.21 *** —0.28 ***
(0.05) (0.06) (0.06) (0.07) (0.09)
Outdoor Rec. x WU —0.05 1.19 1.17 —2.03 1.12
(0.90) (1.57) (1.89) (2.40) (2.03)
Data Center x WU —1.80 —1.47 —4.32* —7.07 *** —7.32 %%
(2.32) (2.56) (2.61) (1.89) (1.94)
Food Manuf. Emp. Share —0.02 —0.02 0.00 -0.11* 0.16
(0.04) (0.04) (0.07) (0.07) (0.15)
Agritourism Emp. Shr. —0.60 *** —0.62 *** —0.77 *** —0.75 *** —0.80 ***
(0.22) (0.22) (0.21) (0.18) (0 18)
Creative Class Emp. Shr. 0.02 0.03 0.06 ** 0.08 ** 0.06
(0.02) (0.02) (0.03) (0 03) (0.04)
Outdoor Rec. Emp. Shr. —0.07 —0.43 —0.45 —0.50
(0.24) (0.39) (0.46) (0 60) (0.47)
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Table Aé6. Cont.

Base (R5) R6 R7 RS R9
Data Center Emp. Shr. 0.31 0.18 0.99 1.66 *** 1.67 ***
(0.59) (0.68) (0.78) (0.59) (0.60)
(Food Manuf. x WU)? —4.76 -3.61 —6.80 —11.26 —23.92 **
(3.77) (4.00) (5.33) (7.80) 9.71)
(Food Manuf. x WU)3 11.76 3.99 16.20 50.67 117.54 **
(26.24) (27.56) (33.43) (45.52) (54.50)
In(Per Capita Inc.) 0.01 *** 0.01 *** 0.02 *** 0.02 *** 0.02 **
(0.00) (0.00) (0.01) (0.01) (0.01)
In(Employment) —0.06 *** —0.06 *** —0.06 *** —0.06 *** —0.07
(0.00) (0.00) (0.01) (0.01) (0.01)
In(Population) 0.06 *** 0.06 *** 0.06 *** 0.06 *** 0.07 **+*
(0.00) (0.00) (0.01) (0.01) (0.01)
% Bachelors 0.04 ** 0.03 0.02 —0.00 0.01
(0.02) (0.02) (0.02) (0.03) (0.04)
% Seniors 0.75 *** 0.75 *** 0.62 *** 0.44 0.08
(0.22) (0.22) (0.24) (0.28) (0.31)
Trans. Exp. Per Capita —0.00 —0.00 —0.00 —0.00 —0.00
(0.00) (0.00) (0.00) (0.00) (0.00)
Interstate Density 0.01 0.01 —0.04 —0.04 0.00
0.02) 0.02 (0.03) (0.04) (0.09)
% Work out of County 0.01 *** 0.01 ** 0.01 ** 0.01* 0.01
(0.00) (0.00) (0.01) (0.01) (0.01)
Median Home Value 0.01 *** 0.01 *** 0.01 *** 0.02 *** 0.02 ***
(0.00) (0.00) (0.00) (0.00) (0.01)
Corporate Tax Rate —0.93 *** —0.99 = —0.95 = 12.24 *** 17.78 ***
(0.20) (0.21) (0.24) (2.93) (3.71)
Observations 1718 1629 1046 625 406
R-squared 0.23 0.23 0.24 0.30 0.34
***p <0.01,* p <0.05, * p <0.1. Standard errors in parentheses.
Table A7. Full results for Table 7: Population.
Base (R5) R6 R7 R8 R9
Constant 0.15 *** 0.15 *** 0.15 *** 0.14 *** 0.11 **
(0.02) (0.02) (0.03) (0.04) (0.05)
Food Manuf. x WU —0.05 —0.03 —0.06 0.11 —0.05
(0.09) (0.10) (0.13) (0.20) (0.31)
Agritourism x WU —0.73 ¥** —0.76 *** —0.75** —0.76 ** —0.64*
(0.28) (0.28) (0.30) (0.33) (0.39)
Creative Class x WU 0.02 0.02 0.03 0.02 0.01
(0.02) (0.02) (0.03) (0.04) (0.05)
Outdoor Rec. x WU —0.61** —0.55 —0.65 —1.31 —0.30
(0.31) (0.58) (0.68) (1.25) (1.30)
Data Center x WU —0.46 —0.11 —1.26 —1.47 —2.62
(0.73) (0.81) (1.56) (1.39) (1.76)
Food Manuf. Emp. Share —0.02 —0.02 0.01 —0.04 0.03
(0.02) (0.02) (0.02) (0.03) (0.08)
Agritourism Emp. Shr. 0.12 0.13 0.12 0.12 0.08
(0.08) (0.08) (0.08) (0.10) (0.12)
Creative Class Emp. Shr. —0.01 —0.01 —0.01 —0.00 —0.02
(0.01) (0.01) (0.01) (0.02) (0.03)
Outdoor Rec. Emp. Shr. 0.09 0.06 0. 09 0.19 —0.09
(0.08) (0.15) (0.17) (0.29) (0.30)
Data Center Emp. Shr. 0.10 —0.02 0.33 0.32 0.75
(0.21) (0.24) (0.48) (0.47) (0.58)
(Food Manuf. x WU)? 2.45 2.14 1.18 0.26 —1.42
(1.59) (1.71) (2.16) (4.06) (5.10)
(Food Manuf. x WU)3 —13.85 —13.09 —10.92 —3.46 1.86
(11.07) (11.82) (13.64) (25.26) (30.43)
In(Per Capita Inc.) —0.01 ** —0.01 ** —0.01 ** —0.01 ** —0.01*
(0.00) (0.00) (0.00) (0.00) 0.00)
In(Employment) 0.02 *** 0.02 *** 0.02 *** 0.02 *** 0.02 ***
0.00) 0.00 (0.00) (0.00) (0.01)
In(Population) —0.02 *** —0.02 *** —0.02 *** —0.02 *** —0.02 ***
(0.00) (0.00) (0.00) (0.00) (0.01)
% Bachelors —0.02 —0.02* —0.02 —0.03 —0.04
(0.01) (0.01) (0.02) (0.02) (0.03)
% Seniors 0.00 —0.04 —0.04 0.01 —0.03
(0.17) (0.17) (0.19) (0.22) (0.25)
Trans. Exp. Per Capita 0.00 0.00 0.00 0.00 0.00
(0.00) (0.00) (0.00) (0.00) (0.00)
Interstate Density —0.02 —0.01 —0.04 ** —0.05 ** —0.02
(0.01) (0.01) (0.02) (0.02) (0.04)
% Work out of County —0.00 ** —0.00 ** —0.00 —0.00 —0.00
(0.00) (0.00) (0.00) (0.00) (0.00)
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Table A7. Cont.

Base (R5) R6 R7 RS R9
Median Home Value 0.01 *** 0.01 ** 0.01 ** 0.01 *** 0.01 **
(0.00) (0.00) (0.00) (0.00) (0.00)
Corporate Tax Rate —0.43 *** —0.44 = —0.42 ** —5.76 *** —4.51 **
(0.16) (0.16) (0.18) (1.58) (2.16)
Observations 1718 1629 1046 625 406
R-squared 0.21 0.20 0.22 0.21 0.20

***p <0.01,** p <0.05, * p <0.1. Standard errors in parentheses.
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