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Abstract:  This study examines the effects of big-box stores on the change in the number of retail 

stores operating in a market area.  Our econometric results suggest that the presence and 
growth of big-box retailers has a positive net effect on retail establishment growth in Maine.  
We found no evidence that big-box stores have any impact on the net change in hardware 
stores, but did find a positive impact on the net change in the number of restaurants.  An ad-
ditional noteworthy finding of this study is that there appears to be a “saturation point” at 
which the effect of an additional big-box store becomes negative, a likely result of too much 
competition in a community’s overall retail sector. 

 
1. Introduction 
 

Big-box stores such as Walmart have gained pop-
ularity among shoppers in the past decade because of 
their low prices and wide merchandise availability.  
New retail development can create a much-needed 
positive economic boost in communities.  However, 
the growth of big-box retail stores has become a 
source of controversy in many communities across 
the country.  Grassroots organizations, city planners, 
environmentalists, and many others argue that the 
negative economic, social, and environmental im-
pacts of big-box retail far outweigh the benefits to 
consumers.  In particular, much concern has been ex-
pressed about the adverse impact these big-box stores 
have on other smaller retail businesses.  As such, pol-
icymakers desire credible estimates of the impacts of 
big-box stores on the local business community. 

Small business formation is important to the over-
all economy and is an indicator of community eco-
nomic vitality (Deller and McConnon, 2009; Goetz et 
al., 2010).  It is especially important in rural commu-
nities that often struggle to maintain a strong retail 
sector (Irwin and Clark, 2007).  Big-box stores have  
 

 
become a source of controversy due to the widely-
held notion that Walmarts and other big-box stores 
have negative effects on the creation and success of 
local “mom-and-pop” retail stores (Renkow, 2005).  
However, previous studies have indicated that the 
presence of a big-box store pulls people in to shop 
from neighboring communities.  Although local busi-
nesses that sell the same goods as big-box stores saw 
reductions in their sales after the introduction of big-
box retail, businesses that sold products different 
from those available in local big-box stores actually 
saw increases in sales (Stone et al., 1992).   

Concerned with the impacts of big-box stores, in 
2007 the State of Maine passed the Informed Growth 
Act, which required towns who have received permit 
applications for large retail stores to determine 
whether the store could have “undue adverse im-
pact” on the local economy and community.  If shown 
to do so, the permit for the store could not be  
approved by the town’s planning board.  The Act  
required a study be prepared (paid for by the devel-
opers who applied for the permit) by an economic  
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expert to examine the possible effects of a new large 
retailer on a “comprehensive economic impact area.”  
The study would examine the effects on local em-
ployment, existing retail businesses, wages, and mu-
nicipal revenue.  However, the Informed Growth Act 
was repealed in 2011 because a majority of legislators 
felt it was discouraging national companies from 
building their stores in Maine by adding to the costs 
of permitting (Bell, 2011).   

The majority of current research on the impacts of 
big-box stores focuses on the negative economic im-
pacts that could result.  There is not a great deal of 
discussion in the relevant research, however, on 
whether big-box stores may actually be creating “in-
duced demand” in communities.  In the case of in-
duced demand, an increase in supply results in more 
of the good being consumed (Lee et al., 1999).  There 
is the possibility that the research is ignoring the 
counterfactual — that pushing big-box stores out of 
town may actually be worse for a local economy.  It is 
possible that big-box stores may supply so many 
goods and be so convenient that customers may be 
making shopping trips and purchasing goods that 
they would otherwise forego due to high opportunity 
costs.  “One-stop shopping” could save shoppers 
from having to make multiple trips or having to 
travel greater distances to obtain goods.  The savings 
from purchasing necessary goods at less expensive 
big-box stores might also provide consumers with 
more disposable income to spend at other local busi-
nesses. 

This study examines the impacts of big-box retail-
ers on the vibrancy of Maine’s retail sector.  Other 
studies have examined this issue nationally and at the 
county-level, but few have successfully isolated big-
box impacts on the growth of retail businesses at the 
community-level in a state like Maine.  Our empirical 
specifications are motivated by central place theory 
considerations (Christaller, 1966; Preston, 1971; Eaton 
and Lipsey, 2002) and a desire to avoid spurious re-
sults and inconsistent estimates under limited data 
availability for place-based local data. 

This study adds to the published research on this 
topic in a number of significant ways.  First, it focuses 
on the impacts associated with all big-box stores, not 
just the impacts associated with Walmart.  Second, 
while most of the previous research has examined 
this issue at the county or regional level, this study 
assesses the impacts at the community level, where 
retailing takes place.  Third, this work examines the 
impacts of both the presence and growth of big-box 
stores on a community’s retail sector.  Finally, this 
study evaluates the possible impacts of big-box stores 

located in adjacent communities on host and non-
host communities’ retail sectors.  
 

2. Literature review 
 

There have been a number of studies conducted 
during the past twenty years that have investigated 
the economic impacts of big-box stores.  Many of 
these studies have focused on Walmart and have at-
tempted to analyze the big-box store’s impact on fac-
tors such as jobs, wages, poverty levels, and other 
businesses, mainly at the county level.  These studies 
have found both positive and negative economic im-
pacts associated with the presence of Walmart. 

Big-box stores such as Walmart offer low-priced 
goods by maintaining efficient distribution systems, 
keeping labor costs low, supply-chain ownership, 
and achieving economies of scale (Boarnet et al., 
2005).  Many local chambers of commerce have wel-
comed big-box stores into communities in great need 
of economic boosts.  Big-box stores strive to dominate 
every sector in which they do business and to contin-
ually expand by driving the competition out of busi-
ness by offering lower prices and a wider array of 
products (Pan, 2003).  Big-box stores can motivate 
their competition to also lower their prices, which 
benefits all customers in the surrounding area.   

Perry and Noonan (2001) identified the positive 
economic aspects of big-box retail development as 
serving “under-retailed” inner cities, boosting eco-
nomically depressed communities, and increasing 
the local tax base and revenues.  Stone (1995) found 
strong initial taxable retail sales growth in communi-
ties with new big-box development — 53.6% growth 
in the first year and a 43.6% increase in sales after the 
subsequent five years.  Artz and McConnon (2001) 
discovered that the trade area size grew faster in the 
average Maine Walmart host town than in the aver-
age Maine town without a Walmart.  In addition, 
there are broader positive effects associated with the 
presence of big-box stores such as driving down in-
flation (Sheppard and White, 2005; Paruchuri et al., 
2009).  

Hicks (2007) estimated the impact of Walmart on 
consumer goods, restaurants, and general merchan-
dise sales tax receipts in Maine using monthly retail 
sales tax data for retail market areas from 1987-2004.  
Hicks’s study estimated a panel regression model 
and accounted for endogeneity by using a lagged 
Walmart entrance variable and a measure of market 
size as instruments.  Hicks found that the presence of  
Walmart increased sales tax receipts in both the con-
sumer goods and general merchandise sectors but 
had no impact on the restaurant sector.  Hicks also 
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ran a panel vector autoregression model for the con-
sumer goods sector and found that the presence of 
Walmart increased sales tax receipts in the consumer 
goods sector. 

However, there are negative economic impacts 
from big-box development as well.  Most of the stud-
ies previously mentioned also cited reductions in re-
tail sales in towns neighboring big-box host commu-
nities, and a potential for the retail sector to become 
homogenous (Perry and Noonan, 2001).  Sheppard 
and White (2005) defined the impacts resulting from 
a Walmart in a community as the “Wal-Mart effect”— 
the “economic effects attributable to the Wal-Mart re-
tail chain,” such as lowering local wages and causing 
smaller retailers to go out of business.  In addition, a 
study by Goetz and Swaminathan (2006) found that 
counties with higher numbers of incumbent Walmart 
stores and higher entry rates than other counties had 
greater increases in family poverty rates during the 
1990s.  

Perry and Noonan (2001) also found a reduction 
in the number of non-big-box stores that compete 
with big-boxes, and therefore a decrease in jobs in 
those establishments.  Many planners also argue that 
big-box stores are not a socially-optimal option for 
economic development because they offer low 
wages, which may actually drive down wages in all 
area retail because other stores must then lower their 
own labor costs to compete (Boarnet et al., 2005).  

Another study, however, found that Walmart did 
not have a negative impact on wages and that the net 
overall employment level had not changed (Hicks, 
2008).  This analysis is one of only a few big-box de-
velopment studies that compares retail and labor 
growth in towns with and without Walmart stores 
and properly utilizes econometric methods in an at-
tempt to account for “endogenous entrance deci-
sions” (Hicks, 2008).  However, Hick’s (2008) research 
found there to be only weak evidence of endogeneity 
in the entrance decision of Walmart stores in Mary-
land when utilizing instrumental variable ap-
proaches with panel data, the most widely-accepted 
estimation techniques.  Hicks also provides evidence 
that big-box stores’ entrance decisions are likely 
based on retail market size rather than growth rates. 

Sobel and Dean (2008) found that Walmart did not 
have a statistically significant impact on the actual 
size of the U.S. small business sector.  Ketchum and  
 
 
 
 
 

Hughes (1997) compared wage and employment 
trends in Walmart and non-Walmart counties and 
found there to be no evidence that Walmart was re-
sponsible for the slowed growth in Maine retail em-
ployment.  The authors concluded that the change 
was likely due to other economic factors when they 
compared retail employment and wage growth to 
that of other sectors, such as manufacturing.  

Sobel and Dean (2008) used the number and 
growth of Walmart stores per capita (100,000 people) 
as an explanatory variable in models attempting to 
explain the growth rates of self-employment, the 
number of establishments with 1-4 employees (per 
capita), and the number of establishments with 5-9 
employees (per capita).  Utilizing ordinary least 
squares (OLS), spatial autoregression (SAR), and spa-
tial autocorrelation (SAC), the study found that 
Walmart had no statistically significant impact on 
any of the three dependent variables using any of the 
methods.  A more recent study by Hicks (2009) also 
found there to be no statistically significant impact on 
Iowa firms in three employment ranges (1-4, 5-9, and 
10-19 employees).   

The research conducted by Sobel and Dean (2008) 
conceded that the opening of a Walmart did result in 
the closure of many small businesses in an area but 
suggests that these businesses are soon replaced by 
new businesses.  Another study found that, within 
zip codes, the impact from the entrance of a Walmart 
on small retailers varies depending on their proxim-
ity and level of product or service competition with 
the big-box retailer (Paruchuri et al., 2009).  The study 
also found immediate drops in entry rates in the 
study zip codes upon the entry of a Walmart, fol-
lowed by an eventual recovery in most retail catego-
ries after a period of time.  In adjacent communities 
some categories, such as home furnishings, dropped, 
quickly recovered, and actually increased in subse-
quent years (Paruchuri et al., 2009).   

An unambiguous, empirical gauge of a big-box 
store’s impacts on community-level retail markets 
has yet to emerge.  Most of the studies to date have 
focused on county-level business and/or job impacts 
associated with the presence of Walmart.  However, 
this study fills a gap in the literature by focusing on 
community-level retail sector impacts associated 
with both the presence and growth of all big-box 
stores in host communities. 
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3. Maine’s retail landscape - descriptive 
statistics 

 

The descriptive statistics for “host” and “non-
host” communities included in the sample are located 
in Table 1.  As is evident from these statistics, com-
munities with big-box retail in Maine are economic 
service centers with a significant retail market struc-
ture and higher average population than those  
communities without big-box retailers.  While Maine  

 
experienced an overall decline in the number of all 
retailers in both host and non-host towns between 
2000 and 2009, host communities experienced large, 
positive percentage changes in their consumer, gen-
eral merchandise, and building supply sales (the sales 
categories in which most big-box retailers operate) 
over the time period.  Non-host communities saw 
comparatively slower or negative rates of growth in 
their sector sales. 

 

Table 1.  Descriptive statistics for “host” communities and “non-host” communities. 
 

HOST COMMUNITIES 2000 2009 2010 
Percent 
Change 

Total Number of Big-Box Stores  37 51  37.8% 

Average Number of Retail  
Establishments 

104.6 103.3  -1.2% 

Average Consumer Sales  
(in thousands of current dollars) 

$245,951  $293,243 19.2% 

Average Building Supply Sales  
(in thousands of current dollars) 

$31,090  $40,781 31.2% 

Average General Merchandise Sales 
(in thousands of current dollars) 

$70,353  $86,317 22.7% 

Average Population 14,965  15,390 2.8% 

     

NON-HOST COMMUNITIES 2000 2009 2010 
Percent 
Change 

Total Number of Big-Box Stores 0 0 0  

Average Number of Retail Estab-
lishments 

11.0 10.1  -8.2% 

Average Consumer Sales  
(in thousands of current dollars) 

$16,835  $18,711 11.1% 

Average Building Supply Sales  
(in thousands of current dollars) 

$2,512  $2,361 -6.0% 

Average General Merchandise Sales 
(in thousands of current dollars) 

$2,036  $1,885 -7.4% 

Average Population 2,411  2,515 4.3% 

 
 
Figure 1 depicts the 2000 to 2009 yearly count of 

total establishments in the 334 Maine study commu-
nities, broken down by host and non-host towns.  The 
contributions towards all retail totals are approxi-
mately equivalent across host and non-host commu-
nities, and the growth of all retail establishment totals 
in the state has been relatively stable over the time 
period. 

 Figure 2 shows the average contribution of big-
box towns to the total establishments per year.  Inter-
estingly, when the graph is adjusted to account for 
the fact that there were only 28 host towns and 306 
non-host towns in the sample, it is clearly evident that 
the majority of all retail in the State of Maine is 
housed within these big-box communities.  
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Figure 1.  Yearly count of total retail establishments in 334 Maine study communities, 2000-2009.  
Note:  2000-2009 totals are from NAICS “44” category data for “host” communities (i.e., the municipality had at least one big-box store be-
tween 2000 and 2009) and “non-host” communities (i.e., the municipality never had a big-box store between 2000 and 2009.) 
 

 

Figure 2.  Contribution of big-box and non-host communities to the total number of Maine retail  
establishments, 2000-2009.   
Note:  Yearly count of total establishments in 334 Maine study communities; adjusted by the number of big-box (28) and non-host (306) towns. 
 

4. Data 
 

This study employs a database constructed from 
Maine Revenue Service retail sales data from 2000 to 
2010, U.S. Census population data from 2000 to 2010, 

                                                           
1Attempts were made to include an accurate record of the counts 
of establishments from 1994-2009 in this analysis.  While Hicks 
(2009) found no significant sample bias from including data both 

and U.S. Census County Business Patterns establish-
ment data by North American Industry Classification 
System (NAICS) totals for 2000 to 2009.1  

US Census Zip Code County Business Patterns 
provides information on the count of establishments 

pre- and post-reclassification from Standard Industrial Classifica-
tion (SIC) to NAICS codes, this study found the bridge between 
the classifications of the focus retail categories was questionable, 
so the analysis was restricted to 2000-2009. 
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(in this case, those in the retail sector) by employment 
size.  The retail establishments of interest in this anal-
ysis were “all retail”, or the count of all retail estab-
lishments present in a community, and big-box retail-
ers.  Direct competitors to big-box retail, such as hard-
ware and grocery stores, include stores who have 
achieved some economies of scale, not just small 
“mom and pop” businesses.  So, it is more appropri-
ate to examine the impacts of big-box retail on all re-
tail businesses, not just on the smallest businesses, as 
was done in most previous studies.   

The majority of the prior literature has focused on 
the economic impacts of a Walmart store, likely be-
cause Walmart is the most well known big-box re-
tailer.  For the purposes of this study, a “big-box 
store” was defined as a retail establishment with 
greater than 100 employees falling under the NAICS 

categories “home center”, “discount department 
store”, “department store”, and “warehouse store.” 
Using this classification system it is possible to cap-
ture all of the large “big-box” retailers present in the 
state that might have an impact on Maine’s retail sec-
tor, such as Walmart, Target, Lowe’s, Home Depot, 
Best Buy, Sam’s Club, Marden’s, K-Mart, and 
PetSmart.   

Adequate data were available for a total of 334 
Maine communities.2  This study was able to identify 
28 communities in Maine that hosted one or more big-
box retailers between 2000 and 2009.  The summary 
statistics for the data of interest for the 334 Maine 
communities used in regressions are located in Table 
2.  A detailed description and source of all data used 
in this study is included as Table A1 in the Appendix. 

 

Table 2.  Summary statistics of variables appearing in the models. 
 

Variable Name Mean Maximum Minimum Std. Dev. 

𝑅𝐸𝑇𝐴𝐼𝐿𝐸𝑆𝑇2000 18.820 340 0 37.112 

∆𝑅𝐸𝑇𝐴𝐼𝐿𝐸𝑆𝑇2000−2009 -0.9341 23 -36 4.9077 

𝑃𝑂𝑃2000 3463.1 64249 79 5607.5 

∆𝑃𝑂𝑃2000−2010 130.91 2240 -1132 396.42 

𝐵𝐼𝐺𝐵𝑂𝑋2000 0.1108 6 0 0.5559 

∆𝐵𝐼𝐺𝐵𝑂𝑋2000−2009 0.0419 3 -1 0.2869 

𝐵𝐼𝐺𝑆𝑀2000 0.1587 4 0 0.5273 

∆𝐵𝐼𝐺𝑆𝑀2000−2009 0.0120 1 -2 0.2189 

𝐸𝑆𝐴𝐸𝐿2000 1.3713 7 0 2.0105 

∆𝐸𝑆𝐴𝐸𝐿2000−2009 0.3952 3 -1 0.8557 

𝐵𝐵𝐸𝑆𝐴𝐷𝐼𝑆𝑇2000 3.0749 7 0 2.2695 

∆𝐵𝐵𝐸𝑆𝐴𝐷𝐼𝑆𝑇2000−2009 1.0509 3 -1 1.2617 

 

5. Methods and analysis 
 

This study uses a variety of model specifications 
to determine whether the presence and change in the 
number of big-box stores helps or hurts the growth of 
“all retail” establishments in communities in Maine.  
Other studies have examined the issue nationally and 
in other states, but a study has not yet successfully 

                                                           
2 This sample accounts for approximately 90% of the state’s total 
2009 population.   

isolated big-box impacts on the growth of Maine’s re-
tail sector.  We observe 334 Maine towns (cross-sec-
tional units) over the period 2000 to 2009/2010.   

We are therefore able to model the change (first 
difference) in retail establishments over this time in-
terval for a set of 334 fixed cross-sectional units.  
Model specifications focus on key initial conditions in 
each town; therefore, traditional fixed cross-sectional 
effects are not identified.  However, we do specify 
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special fixed effects for “twin cities” (Bangor/Brewer 
and Lewiston/Auburn) based on the historical devel-
opment patterns in these twins that strongly influ-
enced which city specialized in retail.  The effects are 
specified as unity for Brewer and Lewiston (not as 
specialized in retail) and zero for Bangor and Au-
burn.3 
 

5.1. Preliminary model specification 
 

Preliminary model estimates attempt to identify 
the impact of the presence and growth of big-box es-
tablishments over the period of 2000 to 2009 on the 
growth of retail establishments.  This study formu-
lates a total of nine econometric models, the first of 
which are three preliminary base models that exam-
ine the impact of population, the presence of big-box 
retailers, and the growth in the number of big-boxes 
on a community’s retail sector.  The remaining six 
models add different variables in order to test model 
stability, the impacts from the presence and growth 
in the number of big supermarkets present in a com-
munity, and the impacts from big-box retail located 
in neighboring communities.  All models in this study 
were estimated using the Ordinary Least Squares 
(OLS) method in the EViews statistical software pro-
gram.  For all models, the null hypothesis of ho-
moskedasticity was rejected at a p-value of less than 
0.0001, and the alternative of heteroskedasticity was 
accepted.  The variance-covariance matrix is there-
fore estimated with the White heteroskedasticity-con-
sistent robust estimator.   

In order to evaluate the impacts of regressors on 
the vibrancy of Maine’s retail sector, the change in 
“all retail” establishments, defined as ∆RETAILEST, 
is the dependent variable in all nine model specifica-
tions.  This variable, ∆RETAILEST, is the change in 
the number of all retail establishments (NAICS cate-
gory “44--”), in every employment category (1-1,000 
employees) over the period of 2000 to 2009.  This de-
pendent variable is classified in such a way as to cap-
ture the effects of explanatory variables on the retail 
sector as a whole, not just on narrow employment cat-
egories addressed in previous studies. 

As indicated in Model 1, in order to control for 
other factors that might be driving growth or decline 
of retail businesses in an area, POP was included as 
an explanatory variable to capture the impact of the 
initial town population in year 2000 (selected as the 
base year because it is a Census year) on the change 

                                                           
3 An additional fixed effect is set equal to unity for the eight ob-
servations considered to be individual island communities (i.e., 
Beals, Cranberry, Deer, Swan’s, Isle au Haut, Islesboro, North Ha-
ven, and Vinalhaven).  Seven are only accessible by ferry, and 

in all retail establishments.  In order to control for 
other factors that might be driving growth or decline 
of retail in an area, ∆POP was included as an explan-
atory variable to capture the impact of a change in 
town population (2000 to the decennial Census year 
2010) on the change in number of retail establish-
ments (the dependent variable).  The error term, ε, is 
heteroskedastic, as indicated above, but otherwise it 
is assumed to have the standard Gauss-Markovian 
properties.  
 

Model 1:  
ΔRETAILEST2000-2009 = β0 + β1POP2000  

+ β2ΔPOP2000-2010 + ε     (1) 
 

In Model 2, BIGBOX is an explanatory variable 
that accounts for the initial count of big-box stores 
(i.e., general merchandise or building supply estab-
lishments with >100 employees) in year 2000.  
∆BIGBOX is an explanatory variable that accounts for 
the change in the number of big-box stores over the 
time period 2000 to 2009.   
 

Model 2:  
ΔRETAILEST2000-2009 = β0 + β1POP2000 + β2ΔPOP2000-2010  

+ β3BIGBOX2000 + β4ΔBIGBOX2000-2009 + ε     (2) 
 

In Model 3, an interaction term, BIGBOX*∆BIGBOX, 
is also included to determine whether marginal ef-
fects change with differing numbers of big-box stores 
and changes in big-boxes in Maine’s diverse commu-
nities.   
 

Model 3:  
ΔRETAILEST2000-2009 = β0 + β1POP2000 + β2ΔPOP2000-2010  

+ β3BIGBOX2000 + β4ΔBIGBOX2000-2009  

+ β5BIGBOX2000*ΔBIGBOX2000-2009 + ε     (3) 
 

5.2. Revised model specification 
 

After the three “base models” were specified, ad-
ditional models were formulated and estimated to 
determine the robustness of the BIGBOX and 
∆BIGBOX variables, to investigate whether the pres-
ence of a big supermarket has a statistically signifi-
cant impact on the overall number of retail establish-
ments, and to estimate impacts from big-boxes lo-
cated in neighboring communities.   

Model 4 contains the variable BIGSM, which is the 
count of big-box supermarkets in the year 2000.  An 
additional 22 communities in the study sample 

Beals and Deer have minor road access.  These island effects have 
extremely large p-values and do not impact the results reported 
in this paper. 
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hosted a big-box grocery store with greater than 100 
employees (such as a Shaw’s or Hannaford Brothers) 
during the period of 2000 to 2009, but hosted no other 
large retailers.  Recognizing that these types of com-
munities had different retail markets than those host 
communities with other big-box retailers, the BIGSM 
variable was included to attempt to capture any im-
pacts on retailers that might have been missed by not 
accounting for the presence of large supermarkets in 
a community independent of any other big-box retail.   
 

Model 4:  
ΔRETAILEST2000-2009 = β0 + β1POP2000 + β2ΔPOP2000-2010  

+ β3BIGBOX2000 + β4ΔBIGBOX2000-2009  
+ β5BIGBOX2000*ΔBIGBOX2000-2009  

+ β6BIGSM2000 + ε (4) 
 

Model 5 adds an additional explanatory variable, 
∆BIGSM, to account for the change in the number of 
big-box supermarkets from 2000 to 2009 in communi-
ties that have big supermarkets, but no other big-box 
retail.  
 

Model 5:  
ΔRETAILEST2000-2009 = β0 + β1POP2000 + β2ΔPOP2000-2010  

+ β3BIGBOX2000 + β4ΔBIGBOX2000-2009  
+ β5BIGBOX2000*ΔBIGBOX2000-2009 + β6BIGSM2000 

+ β7ΔBIGSM2000-2009 + ε (5) 
 

This research also recognizes that communities in 
Maine do not operate in isolation.  Therefore, it is nec-
essary to consider the impacts of big-box stores in 
both host and surrounding communities.  In Model 6, 
BBEL is an explanatory variable that accounts for the 
year 2000 count of big-box stores elsewhere in the 
county in which the subject town is located but not 
including the town itself.  ∆BBEL is an explanatory 
variable that accounts for the change in the count of 
big-box stores elsewhere in the county in which the 
subject town is located over the period 2000 to 2009.  
 

Model 6:  
ΔRETAILEST2000-2009 = β0 + β1POP2000 + β2ΔPOP2000-2010  

+ β3BIGBOX2000 + β4ΔBIGBOX2000-2009  
+ β5BIGBOX2000*ΔBIGBOX2000-2009 + β6BBEL2000 

+ β7ΔBBEL2000-2009 + ε (6) 
 

While Basker (2005), Sobel and Dean (2008), and 
Hicks (2009) adopted a zip-code and county-level ap-
proach, this study employs zip-codes and Economic 
Summary Areas (ESAs) and ESA districts for a more 

                                                           
4 The Maine State Planning Office and Maine Revenue Services 
define Bangor Suburban ESA, Lewiston-Auburn Suburban ESA, 
and Portland Suburban ESA separately from Bangor ESA, Lewis-
ton-Auburn ESA, and Portland ESA. For the purposes of this 

precise definition of a retail market.  County-level 
analysis is far noisier, especially in Maine, where 
counties can be very large and encompass multiple 
retail service centers.  Many municipalities in Maine 
also consider their closest service center to be one out-
side of the political boundaries of their county.  Eco-
nomic Summary Areas are defined by Maine Reve-
nue Services as groupings of towns and cities which 
participate in the same retail market.  ESAs have nar-
rower spatial boundaries than counties (there are 43 
ESAs in the state, compared to 16 counties) and pro-
vide more detailed information on the retail markets 
in which towns participate.  Studies using a county-
wide perspective are likely to have missed commu-
nity-level impacts, since most shopping occurs at the 
municipal level.  By adopting a municipal, ESA, and 
ESA district-level approach, this study captures the 
impacts of a big-box store on day-to-day local shop-
ping in a town or ESA and on bigger, less frequent 
shopping trips to the district-level. 

Model 7 estimates the impacts of big-box retailers 
on the ESA level.  The 334 towns analyzed in this 
study belonged to 40 Economic Summary Areas4 and 
8 ESA districts.  ESAEL is an explanatory variable in-
cluded to account for the year 2000 count of big-box 
retailers in the ESA to which the subject town belongs 
(not including the big-box stores within that town).  
∆ESAEL is the change in the number of big-box retail-
ers elsewhere in the ESA during the time period 2000-
2009. 
 

Model 7:  
ΔRETAILEST2000-2009 = β0 + β1POP2000 + β2ΔPOP2000-2010  

+ β3BIGBOX2000 + β4ΔBIGBOX2000-2009  
+ β5BIGBOX2000*ΔBIGBOX2000-2009 + β6ESAEL2000 

+ β7ΔESAEL2000-2009 + ε (7) 
 

Model 8 analyzes the effect a change in the num-
ber of big-box retailers elsewhere in the ESA district 
has on all retail establishments.  BBESADIST is the 
2000 count of retailers in the ESA district, but not in 
the ESA to which the cross-sectional unit belongs.  
∆BBESADIST is the change in the number of big-box 
retailers in the ESA district over the study period. 
 

Model 8:  
ΔRETAILEST2000-2009 = β0 + β1POP2000 + β2ΔPOP2000-2010  

+ β3BIGBOX2000 + β4ΔBIGBOX2000-2009  
+ β5BIGBOX2000*ΔBIGBOX2000-2009  

+ β6BBESADIST2000 + β7ΔBBESADIST2000-2009 + ε (8) 

study, the urban center and suburban ESAs were combined into 
one market area ESA each.   
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Model 9 includes both the ESA and ESA district 
variables (i.e., ESAEL and BBESADIST) to determine 
if results were affected by running the variables sim-
ultaneously.   

 
Model 9: 
ΔRETAILEST2000-2009 = β0 + β1POP2000 + β2ΔPOP2000-2010  

+ β3BIGBOX2000 + β4ΔBIGBOX2000-2009  
+ β5BIGBOX2000*ΔBIGBOX2000-2009 + β6ESAEL2000 

+ β7ΔESAEL2000-2009 + β8BBESADIST2000  

+ β9ΔBBESADIST2000-2009 + ε (9) 
 

6. Results 
 

The OLS-White estimation results of all nine mod-
els are reported in Table 3, where asterisks denote  
 

statistical significance at alpha level 0.10 (*), 0.05 (**), 
and 0.01 (***).  A tenth model was also estimated that 
added BBEL and ΔBBEL to Model 9; however, a test 
for the joint significance of all of the BBEL, ESAEL, 
and BBESADIST variables yielded a p-value of 0.77.  
In addition, in Models 6-9 a test for the joint signifi-
cance of BIGSM and ΔBIGSM yielded p-values in the 
range of 0.38 to 0.44.  Consequently, we conclude that 
there are no statistically significant local effects of 
large supermarkets or non-local spatial spillover ef-
fects of non-supermarket big-box stores in our town 
data.  Estimates of the “twin city” fixed effect in each 
model are highly significant (p-values less than 
0.0000) and carry the correct negative sign.  Model 3 
is our preferred model. 

 

Table 3.  Regression results: effect of big-box stores on the retail sector in Maine. 
 

 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 

C -0.7832*** 
(0.00001) 

-0.6422** 
(0.2944) 

-0.7321*** 
(0.2883) 

-0.7871*** 
(0.2653) 

-0.7572* 
(0.2884) 

-0.5954* 
(0.3523) 

-0.7033** 
(0.3055) 

-0.7765 
(0.4543) 

-0.6873 
(0.5239) 

𝑃𝑂𝑃2000 -0.00014 
(0.0001) 

-0.0003*** 
(0.0001) 

-0.0003*** 
(0.0001) 

-0.0002** 
(0.0001) 

-0.0003*** 
(0.0001) 

-0.0003*** 
(0.0001) 

-0.0003*** 
(0.0001) 

-0.0003*** 
(0.0001) 

-0.0003*** 
(0.0001) 

∆𝑃𝑂𝑃2000−2010 0.0035*** 
(0.0013) 

0.0034*** 
(0.0012) 

0.0040*** 
(0.0012) 

0.0040*** 
(0.0012) 

0.0040*** 
(0.0012) 

0.0041*** 
(0.0013) 

0.0040*** 
(0.0012) 

0.0039*** 
(0.0012) 

0.0039*** 
(0.0012) 

𝐵𝐼𝐺𝐵𝑂𝑋2000 
 

2.1945* 
(1.2707) 

2.2883*** 
(0.8684) 

3.1453*** 
(1.0162) 

3.1738*** 
(1.0108) 

2.2238*** 
(0.8929) 

2.3007*** 
(0.8661) 

2.3145*** 
(0.8806) 

2.3149*** 
(0.8829) 

∆𝐵𝐼𝐺𝐵𝑂𝑋2000−2009 
 

4.6314*** 
(1.8621) 

7.8196*** 
(1.8952) 

8.3228*** 
(1.9618) 

8.2749*** 
(1.9676) 

7.7944*** 
(1.8715) 

7.7156*** 
(1.8930) 

7.8466*** 
(1.8938) 

7.7405*** 
(1.8992) 

𝐵𝐼𝐺𝐵𝑂𝑋2000
∗ ∆𝐵𝐼𝐺𝐵𝑂𝑋2000−2009   

-3.7886** 
(1.5985) 

-3.6633** 
(1.5871) 

-3.6330** 
(1.5758) 

-3.7773** 
(1.6021) 

-3.7503*** 
(1.5856) 

-3.7797** 
(1.6035) 

-3.7463** 
(1.5911) 

𝐵𝐼𝐺𝑆𝑀2000 
   

-1.6594 
(1.3513) 

-1.4250 
(1.4473) 

    

∆𝐵𝐼𝐺𝑆𝑀2000−2009 
    

0.9788 
(2.0589) 

    

𝐵𝐵𝐸𝐿2000 
     

-0.0348 
(0.1204) 

   

∆𝐵𝐵𝐸𝐿2000−2009 
     

-0.0755 
(0.1930) 

   

𝐸𝑆𝐴𝐸𝐿2000 
       

0.0868 
(0.1381) 

 
0.0764 

(0.1479) 

∆𝐸𝑆𝐴𝐸𝐿2000−2009 
       

-0.4105 
(0.2980) 

 
-0.3950 
(0.3019) 

𝐵𝐵𝐸𝑆𝐴𝐷𝐼𝑆𝑇2000 
        

-0.0362 
(0.0989) 

-0.0436 
(0.1044) 

∆𝐵𝐵𝐸𝑆𝐴𝐷𝐼𝑆𝑇2000−09 
        

0.1618 
(0.1567) 

0.1320 
(0.1658) 

𝑅2 0.1922 0.3050 0.3538 0.3615 0.3629 0.3550 0.3584 0.3559 0.3600 
 

Note:  Asterisks denote two-sided p-value significant at α=0.10*, 0.05**, 0.01***.  White heteroskedasticity-consistent robust standard errors 
reported in parentheses.  Twin city fixed effects are specified in each model and are significant below the 0.0000 level and always correctly 
signed. 
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All of the models estimated suggest that, on aver-
age, communities with higher initial populations in 
the year 2000 saw a slight decrease in the growth of 
their retail sector as a whole.5  Results also indicated 
that population growth over the study period had a 
strongly positive and statistically significant impact 
on the change in the number of all retail establish-
ments.  With the addition of new explanatory varia-
bles, these base results remained relatively consistent 
in magnitude and significance. 

The BIGBOX and ∆BIGBOX variables were con-
sistently and repeatedly estimated to have a positive, 
statistically significant impact on the change in the 
number of all retail establishments across all of our 
models.  These results are consistent with the findings 
of Hicks and Wilburn (2001), who found that the en-
trance of Walmart resulted in a modest increase in the 
number of retail establishments in West Virginia.  
They are also consistent with the findings of Sobel 
and Dean (2008), who examined the impact of 
Walmart on all businesses, not just retail businesses, 
and found no evidence that Walmart had an adverse 
impact on the overall size of the small business sector 
across the U.S.  

In all nine models, the sign and relative magni-
tude of the coefficients associated with the BIGBOX 
and ∆BIGBOX variables remained relatively un-
changed despite the addition of new regressors.  The 
interaction variable BIGBOX*∆BIGBOX had a strong, 
statistically significant negative impact on the growth 
of retail establishments. 

Using the estimated coefficients of Model 3, the 
marginal effect of a change in the number of big-box 
retailers on the growth of all retail establishments was 
estimated (below) using the estimates from our pre-
ferred Model 3.    

 
𝜕∆𝑅𝐸𝑇𝐴𝐼𝐿𝐸𝑆𝑇

𝜕∆𝐵𝐼𝐺𝐵𝑂𝑋
= 7.8196 − 3.7886𝐵𝐼𝐺𝐵𝑂𝑋      (10) 

 
These results indicate that the marginal effect of an 
additional big-box store diminishes as the number of 
existing incumbent stores increases.  This would im-
ply that a small community without any initial big-
box retail, such as Mexico, Maine (2000 population of 
2,959), would experience a large, positive effect of 
eight (8) new retailers from the addition of one (1) 
new big-box retailer.  However, a city like Bangor 
(with population 31,473 and 6 big-box stores in year 

                                                           
5 Attempts were made in this analysis to estimate impacts on 
small businesses (i.e., 1-4, 5-9, and 1-99 employees) but it proved 
difficult to correctly interpret findings when small retailers could 
either be “falling out” of their employment category (closing) or 

2000) would experience a decrease of fifteen (15) new 
retailers as the result of the addition of one more big-
box store.  As is evident in Table 4, there exists a point 
(though not necessarily two stores, given that this is 
an average, state-wide example) where the addition 
of more and more big-box retailers results in a nega-
tive “crowding out” effect on retailing in the area.  

 

Table 4.  An example of the estimated marginal 
effect of adding one additional big-box  
retailer on the change in total establishments 
in a Maine community. 

 

Count of incumbent 
big-box retailers in 2000 

Estimated marginal 
effect 

0 7.8 

1 4.0 

2 0.2 

3 -3.6 

4 -7.4 

5 -11.2 

6 -15.0 

7 -18.8 

 
As was previously mentioned, Models 4 through 

9 included additional variables to test the robustness 
and sensitivity of the base models (1 through 3.)  Var-
iables were added to the base model specifications in 
order to test whether big-box supermarkets had a dif-
ferent effect on local retail than general merchandise 
or building supply big-boxes.  Neither the variable 
BIGSM, which is the initial count of big-box super-
markets in a municipality (BIGSM), nor the change in 
big supermarkets (ΔBIGSM), was found to have a 
strong negative statistically significant effect on the 
growth of all retailers.  However, the change in the 
count of big supermarkets over the study period was 
found not to have a statistically significant effect.   

Variables were also included as an attempt to cap-
ture the impacts of big-box retail growth on adjacent 
communities.  While Paruchuri et al. (2009) found 
negative impacts on new business entry in adjacent 
zip-codes from Walmart stores, this study’s ap-
proaches to estimating effects on adjacent communi-
ties did not find any statistically significant impacts 

“growing up” in classification.  Therefore, the “all retail” models 
provided the most robust estimates of the net effects occurring in 
Maine’s retail sector.   
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from the presence or growth of big-box retail.  
County-level estimates did not indicate that the pres-
ence or growth of big-box retail elsewhere in a county 
had a statistically significant effect on retail growth.  
Likewise, Economic Summary Area (ESA) and ESA 
district-level estimation again found there to be no 
statistically significant effects on “all retail” growth.  

 

6.1. Sectoral effects  
 

In addition to estimating models with the change 
in total retail establishments as the dependent varia-
ble, we also estimated models with changes in hard-
ware stores and restaurants as the dependent varia-
ble.6  We selected these two sectors to analyze because 
they have been cited in the literature as businesses 
likely impacted by big-box stores, especially by 

Walmart stores (Stone et al., 1992; Artz and 
McConnon, 2001; Hicks, 2007; Barnes et al., 1996). 

Table 5 presents selected estimates of these sec-
toral models.  The results indicate that for hardware 
retail establishments there is no statistical evidence 
that big-box stores had any impact — either positive 
or negative.  This finding is consistent with Hicks 
(2007), who did not find any evidence that Walmart 
had any impact on the size of the building material 
sector in Iowa towns.  However, these results differ 
from Stone (1995) and Artz and McConnon (2001), 
who found that Walmart stores negatively impacted 
the hardware store sectors in Iowa and Maine, respec-
tively.  The difference in findings is most likely due 
to methodological differences and time periods stud-
ied. 

 

 
Table 5.  Regression results:  effect of big-box stores on retail activity in hardware and restaurant  
                sectors in Maine. 
 

Sector Hardware Restaurant 

 
Explanatory Variables 

 
Model 1H 

 
Model 2H 

 
Model 3H 

 
Model 1R 

 
Model 2R 

 
Model 3R 

C -0.1251*** 
(0.0426) 

-0.1278*** 
(0.0386) 

-0.1227*** 
(0.0398) 

-0.2823** 
(0.1392) 

-0.2740** 
(0.1193) 

-0.2535** 
(0.1193) 

𝑃𝑂𝑃2000 0.000022 
(0.000015) 

0.000026* 
(0.000015) 

0.000027* 
(0.000015) 

0.000195*** 
(0.000037) 

0.00017*** 
(0.000037) 

0.00017*** 
(0.000036) 

∆𝑃𝑂𝑃2000−2010 0.0001 
(0.00016) 

0.0001 
(0.00015) 

0.000072 
(0.000158) 

-0.000888 
(0.000614) 

-0.000913 
(0.000605) 

-0.00104* 
(0.00062) 

𝐵𝐼𝐺𝐵𝑂𝑋2000  -0.0523 
(0.1880) 

-0.0576 
(0.1877) 

 0.2307 
(0.4215) 

0.2094 
(0.3782) 

∆𝐵𝐼𝐺𝐵𝑂𝑋2000−2009  -0.1811 
(0.3081) 

-0.3611 
(0.3114) 

 1.2094* 
(0.6895) 

0.4827 
(0.8865) 

𝐵𝐼𝐺𝐵𝑂𝑋2000 ∗ ∆𝐵𝐼𝐺𝐵𝑂𝑋2000−2009   0.2140 
(0.1622) 

  
 

0.8635 
(0.6514) 

𝑅2  0.0700 0.0785 0.0885 0.2134 0.2349 0.2452 
 

Note:  Asterisks denote two-sided p-value significant at α=0.10*, 0.05**, and 0.01***.  Dependent variable is change in hardware (H) and restau-
rant (R) retail establishments, respectively.  White heteroskedasticity-consistent robust standard errors reported in parentheses.  Twin city fixed 
effects are specified in each model and always correctly signed and are statistically significant in Model 1R (0.05 level) and Model 3R (0.10 level). 

 
There is no evidence that big-box stores adversely 

affect restaurant establishments, and in Model 2R (see 
Table 5) there is some evidence for a positive impact, 
suggesting that restaurant establishments and big-
box stores may be complements, as Hicks (2007) and 

                                                           
6 Dependent variable represented the change in the count of all 

hardware establishments (NAICS category 44130) or all restau-

rant establishments (NAICS category 722110) in town from 2000 

to 2009. 

Stone et al. (1992) also found.  These results are not 
sensitive to the specification of other explanatory var-
iables reported in Table 5, the results of which are not 
presented to reduce unnecessary details. 
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6.2. Potential endogeneity   
 

Concern for the potential endogeneity of the big-
box explanatory variable, change in big-box stores, led 
us to develop instrumental variables estimates.7  Four 
instruments were employed:  two “Bartik” instru-
ments, distance of a town from Interstate 95, and U.S. 
highway access for a town (yes = 1, no = 0).  The 
“Bartik” instruments were computed by summing 
the products of the share of town workforces in a set 
of industries and the corresponding national employ-
ment growth rates for these industries (Bartik, 1991).  
We used data from the American Community Survey 
to estimate the town workforce shares, and since 
these data distinguish males and females, we com-
puted the “Bartik” instruments for females and for 
males.  With the four total “outside” instruments, we 
satisfy the order and rank conditions for the use of IV 
estimation.  The remaining instruments are “inside” 
ones:  constant term, population, change in popula-
tion, and big-box. 

As is well known, the use of IV estimation requires 
a strong storyline for how the instruments work in 
addition to the instruments passing empirical rele-
vance and exogeneity tests.  The “Bartik” instruments 
assume that the share of national employment 
growth that is expected for a town is essentially exog-
enously determined by national employment growth 
trends.  The distance in meters of a town from access 
to Interstate 95 and the presence of access to U.S. 
highways (yes = 1, no = 0) have a storyline that is re-
lated to preexisting access of towns to major roads 
and the importance of major access roads to the spa-
tial business structure of big-boxes such as Walmart.  
Clearly, there is no reverse causation running from 
Walmart’s location decision-making to I-95 and ma-
jor U.S. highway access given the timing of the devel-
opment of the latter relative to the former.  However, 
the access variables may not just influence the de-
pendent variables through their influence on big-box 
store locations.  Therefore, we found all four instru-
mental variables to have some, although not perfect, 
value as instruments. 

Relevance tests were conducted using the F-statis-
tic for the overall fit of the first-stage IV estimates.  
The rule stated by Stock and Watson (2003, p. 350 and 
Appendix pp. 104 and 370-372) is that the first-stage 
F-statistic should have a value of at least 10.  Values 
below 10 indicate weak instruments which under-
mine the value of IV estimation.  When we regress the 

                                                           
7 The level of big-box stores in the year 2000, versus its change 
from 2000 to 2009, is considered predetermined in our modeling.  

change in big-box stores (2000-2009) on the four “out-
side” instruments discussed above and the “inside in-
struments” the first-stage F-statistic value is substan-
tially less than 10 in all cases.  Using all of the inside 
and outside instruments and a constant term, the 
overall F = 2.3.  Using just the constant term and the 
outside instruments, the overall F = 2.29.  Clearly, by 
the Stock and Watson rule, IV estimation is at best un-
informative and at worst misleading, given our data 
and models.  Attempts to actually estimate the mod-
els with IV generated weak results, extremely unreli-
able parameter estimates, and in some cases more 
variation than exists in the data.  Of course, consider-
ing the exogeneity of the instruments given the re-
sults for their relevance is unproductive.     
 

7. Summary and conclusions 
 

The robust estimates of big-box retail’s impacts on 
all retail establishments in 334 Maine communities in-
dicate that both the initial presence and growth of 
big-box retail can have a positive net effect on 
Maine’s retail sector.  The results also consistently in-
dicate that population growth had a strong influence 
on the size of a community’s retail sector, and on av-
erage larger communities experienced slower rates of 
retail growth as a result of population change than 
smaller municipalities.  Unlike most other studies 
that have relied on aggregated data beyond the town-
level, our results were derived from town-level data, 
where retail sector transactions actually take place. 

While the primary focus of this study was on as-
sessing big-box retail’s impact on the overall retail 
sector, we also investigated big-box retail’s impact on 
the restaurant and hardware store sectors.  This study 
found no evidence that big-box stores had any impact 
on the net change in hardware stores during the 
study period.  However, we did find some evidence 
of a positive impact between the growth of big-box 
stores and the net change in restaurants across Maine 
communities. 

The structure of our model and the robustness of 
our results strongly suggest that endogeneity is likely 
not a problem, although formal tests with our four in-
struments is not possible.  While appropriate caution 
must still be exercised given the potential for endoge-
neity in the change in big-box stores (2000-2009), we 
have taken care to structure our models to mitigate 
endogeneity flowing from the change in the big-box 

Given the timing this seems reasonable, and this treatment per-
mits a relatively strong test of instrument relevance to be con-
ducted, as discussed below. 
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stores variable.  Our specification of the initial num-
ber of big-boxes along with initial population and 
population growth serves to capture underlying 
town growth trends that big-box location may endog-
enously respond to (Basker, 2005).  Moreover, if our 
estimates were seriously biased, then there should be 
substantial differences between the estimates on pop-
ulation and change in population in Model 1 (the 
model without the big-box variables specified) and 
other models with the big-box variables specified.  
This would be the case since big-box planning/entry 
depends on population and population growth ex-
pectations (forecasts) which are themselves substan-
tially correlated with observed population and 
trends, ex post, if big-box planning is on average cor-
rect. 

Given the results of this study, a policy-neutral ap-
proach to big-box stores appears to be the appropri-
ate practice to big-box development regulation, ra-
ther than a “one size fits all” approach.  The objectives 
of every municipality vary, and whether or not to ap-
prove big-box retail development should be given 
careful consideration based on the hierarchy of needs 
of the community.  The estimates provided in this 
study indicate that big-box retailers provide a posi-
tive net effect on the growth of the retail sector in 
Maine.   

The results of this study indicate that additional 
factors should be taken into account when consider-
ing whether big-box retailers would benefit a com-
munity.  It is important to know whether a big-box 
store has previously existed in the community and 
how many big-box retailers already exist, because the 
impacts on retail from a new big-box store vary de-
pending on the number of initial incumbents.  The es-
timates in this study indicate that communities with-
out a big-box store could gain from the introduction, 
but communities with a high number of incumbents 
could actually see reductions in the growth of all re-
tail in that community.  Additional considerations 
(which were beyond the scope of this paper) might be 
the potential displacement of jobs, how the big-box 
store will affect municipal tax revenues, and whether 
any negative impacts resulting from the big-box de-
velopment could be mitigated at low cost.   

Economic impacts cannot be the sole criteria for 
evaluating a potential big-box development, nor can 
strictly environmental or aesthetic impacts.  There-
fore, only a thorough and objective assessment of big-
box store economic, livability, and environmental 
quality impacts based on reliable, municipal-level 
data can help decision-makers determine if big-box 
retail is “good” or “bad” for a specific community.   
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Appendix. 
 

Table A1.  Description and source of all variables appearing in the models. 
 

Variable Name Description and Source 

∆𝑅𝐸𝑇𝐴𝐼𝐿𝐸𝑆𝑇2000−2009 Dependent variable composed of the change in the count of all retail 
establishments (NAICS category 44--) in town from the year 2000 to 
year 2009. 
 

Source: US Department of Commerce, ZIP Code County Business 
Patterns. 

C Constant term 

𝑃𝑂𝑃2000 The population of town in the year 2000.  
 

Source: 2000 US Census Bureau. 

∆𝑃𝑂𝑃2000−2010 The change in population of town over the time period of 2000 to 
2010.  
 

Source:  2000 and 2010 US Census Bureau. 

𝐵𝐼𝐺𝐵𝑂𝑋2000 The count of big-box retailers (establishments in NAICS categories 
444110, 452111, 452112, and 452910 that fall into the employment cat-
egories 100-249, 250-499, 500-999, or 1,000 or more employees) in 
town in the year 2000. 
 

Source:  US Department of Commerce, ZIP Code County Business 
Patterns. 

∆𝐵𝐼𝐺𝐵𝑂𝑋2000−2009 The change in the count of big-box retailers (establishments in NA-
ICS categories 444110, 452111, 452112, and 452910 that fall into the 
employment categories 100-249, 250-499, 500-999, or 1,000 or more 
employees) in town from the year 2000 to year 2009. 
 

Source:  US Department of Commerce, ZIP Code County Business 
Patterns. 

𝐵𝐼𝐺𝐵𝑂𝑋2000 ∗ ∆𝐵𝐼𝐺𝐵𝑂𝑋2000−2009 The count of big-box retailers (establishments in NAICS categories 
444110, 452111, 452112, and 452910 that fall into the employment cat-
egories 100-249, 250-499, 500-999, or 1,000 or more employees) in 
town in the year 2000 interacted with the change in the count of big-
box retailers over the time period 2000 to 2009. 
 

Source:  US Department of Commerce, ZIP Code County Business 
Patterns. 

𝐵𝐼𝐺𝑆𝑀2000 The count of big-box supermarkets (establishments in NAICS cate-
gory 445110 that fell into the employment categories 100-249, 250-
499, 500-999, or 1,000 or more employees) in town in the year 2000. 
 

Source:  US Department of Commerce, ZIP Code County Business 
Patterns. 

∆𝐵𝐼𝐺𝑆𝑀2000−2009 The change in the count of big-box supermarkets (establishments in 
NAICS category 445110 that fell into the employment categories 100-
249, 250-499, 500-999, or 1,000 or more employees) in town from the 
year 2000 to year 2009. 
 

Source:  US Department of Commerce, ZIP Code County Business 
Patterns. 
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Table A1.  Description and source of all variables appearing in the models (continued). 
 

Variable Name Description and Source 

𝐵𝐵𝐸𝐿2000 The count of big-box retailers (establishments in NAICS categories 
444110, 452111, 452112, and 452910 that fall into the employment cat-
egories 100-249, 250-499, 500-999, or 1,000 or more employees) else-
where in the county in which town belongs in the year 2000. 
 

Source: US Department of Commerce, ZIP Code County Business 
Patterns. 

∆𝐵𝐵𝐸𝐿2000−2009 The change in the count of big-box retailers (establishments in NA-
ICS categories 444110, 452111, 452112, and 452910 that fall into the 
employment categories 100-249, 250-499, 500-999, or 1,000 or more 
employees) elsewhere in the county in which town belongs from 
2000 to 2009. 
 

Source: US Department of Commerce, ZIP Code County Business 
Patterns. 

𝐸𝑆𝐴𝐸𝐿2000 
 

The count of big-box retailers (establishments in NAICS categories 
444110, 452111, 452112, and 452910 that fall into the employment cat-
egories 100-249, 250-499, 500-999, or 1,000 or more employees) else-
where in the ESA in which town belongs in the year 2000. 
 

Source: US Department of Commerce, ZIP Code County Business 
Patterns; Maine State Planning Office (SPO) “Definitions of Eco-
nomic Summary Areas (ESA) and Districts” 

∆𝐸𝑆𝐴𝐸𝐿2000−2009 
 

The change in the count of big-box retailers (establishments in NA-
ICS categories 444110, 452111, 452112, and 452910 that fall into the 
employment categories 100-249, 250-499, 500-999, or 1,000 or more 
employees) elsewhere in the ESA in which town belongs in the year 
2000. 
 

Source: US Department of Commerce, ZIP Code County Business 
Patterns; Maine SPO “Definitions of Economic Summary Areas 
(ESA) and Districts”  

𝐵𝐵𝐸𝑆𝐴𝐷𝐼𝑆𝑇2000 
 

The count of big-box retailers (establishments in NAICS categories 
444110, 452111, 452112, and 452910 that fall into the employment cat-
egories 100-249, 250-499, 500-999, or 1,000 or more employees) else-
where in the ESA district in which town belongs in the year 2000.  
 

Source: US Department of Commerce, ZIP Code County Business 
Patterns; Maine SPO “Definitions of Economic Summary Areas 
(ESA) and Districts” 

∆𝐵𝐵𝐸𝑆𝐴𝐷𝐼𝑆𝑇2000−2009 
 

The change in the count of big-box retailers (establishments in NA-
ICS categories 444110, 452111, 452112, and 452910 that fall into the 
employment categories 100-249, 250-499, 500-999, or 1,000 or more 
employees) elsewhere in the ESA district in which town belongs 
from year 2000 to 2009.  
 

Source: US Department of Commerce, ZIP Code County Business 
Patterns; Maine SPO “Definitions of Economic Summary Areas 
(ESA) and Districts” 

 


