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Abstract 

Bank or branch closure resulting in loss of access to lending institutions has been linked 

to limited economic growth and long-term vitality of a region (Nguyen, 2019; Conroy et al., 

2017). Since the 1980’s, changes in banking, such as higher efficiency in branches, greater 

numbers of ATMs, and the emergence of alternative banking forms, coincided with declines in 

the total number of physical banks; by 1997, the total number of banking institutions had 

declined by 33% in the US and 40% in the Southern Great Plains (SGP) (Spong and Harvey, 

1998). Following the advent of smart technology in the late 2000s, alternative banking options 

have become even more readily available with over half of all commercial banks in the United 

States offering online banking services by the end of 2003. In 2022, surveys found that 72% of 

banking Americans preferred to access their accounts through mobile or online portals (ABA, 

2022). The availability and adoption of mobile technology begs the question, are brick-and-

mortar bank entries and exits affected by technologies that increase mobile banking access? 

This study estimates the relationship between mobile banking access and bank entry and 

exit in the SGP, defined as the states of Kansas, Oklahoma, and Texas. These findings will lend 

insight to the question of whether there are areas without banking access or if the availability of 

mobile banking impacts physical bank presence.  

  



Introduction 

The objective of this research was to determine the effect of mobile banking access on bank 

entry and exit in the Southern Great Plains (SGP) region of the United States (US). Banking 

entries and exits in the SGP are historically driven by agricultural prices, energy prices, and unit-

banking policies that prohibited banks from branching (Herren, 2011). Consequently, the area 

has high numbers of small, individually owned banks. These smaller banks were more 

vulnerable to fluctuating economic conditions, experiencing bank expansions during World War 

I when agricultural prices rose and severe banking contractions during the Great Depression. 

Statewide branching and interstate banks moved in over the late-1900s. However, the same 

trends in bank entry and exit were noted where high energy and ag prices during the 1970’s 

resulted in expansion, while the recession in the 1980’s resulted in bank exits. These effects were 

experienced nationwide, but Texas institutions alone comprised 30 percent of total bank and 

lending institution failures in the US. At the same time, the combined region of Kansas, 

Oklahoma, Nebraska, and Colorado accounted for another 14 percent of total lending institution 

failures (Herren, 2011). 

Since the 1980’s, other changes in banking, such as higher efficiency in branches, greater 

numbers of ATMs, and the emergence of alternative banking forms, coincided with declines in 

the total number of physical banks; by 1997, the total number of banking institutions had 

declined by 33% in the US and 40% in the SGP region (Spong and Harvey, 1998). Therefore, the 

SGP region is relatively more sensitive to conditions that lead to bank entry and exit and 

warrants specific analysis.  

Following the Great Recession of 2008 and a concomitant increase in the trend of bank 

closure that began in the 1990s, there has been considerable research investigating the closure of 



banks and bank branches and the consequences of “lending deserts” on the economic vitality of 

rural communities and other areas lacking access to physical banks (Nguyen, 2019; Ergrungo 

and Moulton, 2011; Lux and Greene, 2015; Van Leuven et al., 2024). However, during this same 

period, there were novel advances in online and mobile technologies, which led to unprecedented 

changes in how individuals banked (Sadiku et al., 2022; Hernandez-Murillo et al., 2010; ABA, 

2022). These previous studies suggest a relationship between bank entry and exit and mobile 

access to banking services. 

Bank or branch closure resulting in loss of access to lending institutions has been linked 

to limited economic growth and long-term vitality of a region (Nguyen, 2019; Conroy et al., 

2017). Nguyen (2019) found that bank branch closures declined lending activity, with the effects 

remaining for up to six years and dissipating within six miles of the closure. The closure effects 

were more severe during the 2008/2009 financial crisis than in previous years of the study. 

Conroy et al. (2017) found that weakened lending activity negatively affected employer 

establishment birth rate. These findings highlight the potential adverse effects of bank closures, 

underscoring the need for further research. 

Other research finds that physical, brick-and-mortar institutions facilitate interpersonal 

interactions in communities. Ergrungor and Moulton (2011) concluded that personal 

relationships were fostered through repeated transactions at bank locations. Lux and Greene 

(2015) found that financial decisions made at local banks, including loan and account approvals, 

were dependent on the personal relationships formed with their customers. 

However, despite bank closure, there is mixed evidence concerning the existence of 

“banking deserts.” Van Leuven et al. (2024) demonstrated that while individual bank closures 

have increased since the 1990s, bank branches have generally increased, except for 2022. Van 



Leuven et al.’s (2024) study finds that areas with many lenders and a highly educated population 

are most served, and areas with low income and few lenders are least served by institutions. 

However, Van Leven et al. (2024) ultimately concludes that most of the US population does not 

live in a “banking desert.” The Federal Reserve (FR) reports similar findings, with 81% of 

families being fully banked, 13% underbanked, and 6% unbanked (FR, 2021). The FR found that 

of those unbanked, over 20% did not have sufficient funds to open an account, and 13% did not 

bank due to lack of bank trust, which means bank access was not a significant factor for at least a 

third of those considered unbanked (FR, 2021). However, if consumers use mobile banking 

platforms in areas without physical banks and mobile access is driving bank exit, then “banking 

deserts” may not exist, or the number of these deserts may be lower than estimated. 

Regardless, banking deserts are inherently different from food or healthcare deserts. 

While essential for community vitality, banking services, unlike food or healthcare, are not an 

immediate necessity. Additionally, banking services are accessible, and online or mobile formats 

have been available since the 1980s. Dial-up banking allowed customers to access accounts from 

home computers starting in the 1980s. In the 1990s and 2000s, banks adopted online portals in 

response to increased internet usage, with the first internet-only bank, Security First Network 

Bank, formed in 1995 (Hernandez-Murillo et al., 2010).  

Since the advent of smart technology in the late 2000s, online banking options have 

become more readily available. Over half of all commercial banks in the United States offered 

online banking services by the end of 2003. The USAA Federal Savings Bank created the first 

mobile banking application in 2007 (Hernandez-Murillo et al., 2010). In 2022, a digital banking 

survey found that 72% of banking Americans preferred to access their accounts through mobile 

or online portals (ABA, 2022). The availability and adoption of mobile technology begs the 



question, are brick-and-mortar bank entries and exits affected by technologies that increase 

mobile banking access? 

This study estimates the relationship between mobile banking access and bank entry and 

exit in the SGP, defined as the states of Kansas, Oklahoma, and Texas. These findings will lend 

insight to the question of whether there are areas without banking access or different means of 

banking that do not rely on physical branch presence, which will help fill the literature gap 

regarding the effect of mobile access and bank entry and exit. The implications of the findings 

from this study would be useful to bank managers when making decisions about physical bank 

locations. For example, if mobile access were to have a positive effect on bank exit and a 

negative effect on bank entry, bank managers may choose to extend mobile services rather than 

physical presence, which can be very costly, in areas with mobile capacity while retaining 

physical locations in areas with lower mobile access. Areas with greater mobile access are 

hypothesized to have a positive effect on bank exit and a negative effect on bank entry. 

Data 

Bank entry and exit were collected from 2001 to 2019 for all Census Tracts in Texas, Oklahoma, 

and Kansas Both entries and exits were collected from the Federal Deposit Insurance 

Corporation (FDIC, 2023). An entry is defined as the first year a bank was in existence. Bank 

exits are the last year a bank was in existence. Entries and exits were collected at the census tract 

level. Bank entries and exits were divided by 100,000 people in the Census tract, so instead of 

count variables, they are continuous. The transformed variables are interpreted as entries per 

capita and exits per capita. Entries and exits were not frequent over the panel, after dividing by 

100,000 people, the average entry per capita and exit per capita were 3.41 and 2.93, respectively 

(Table 1). 



Table 1. Summary Statistics 

 Unit Mean Min Max 

Entries per capita Entries/100,000 people 3.4092 0 28670 

Exits per capita Exits/100,000 people 2.9294 0 26871 

Diversity Index 0.9495 0 0.9721 

LQMANU Index 0.9445 0 7.9828 

LQFIRE Index 0.9386 0 2.7408 

LQAGMIN Index 2.0244 0 8.1745 

Population 

density 

Population/Square Mile 2728.39 1 61628 

Unemployment 

Rate 

Percent Unemployed 5.5115 0.8 19.6 

ARS Scale: 1-6 1.0797 1 6 

 

 Data for mobile broadband access was unavailable for most of the study period, 

especially the period following the 2008 financial crisis. A surge in bank closures and consumer 

adoption of smartphone technology characterized the period following the Great Recession. 

Therefore, a proxy for mobile access was required. Cell tower data is from the Federal 

Communications Commission (FCC) Antenna Structure Registration (FCC, 2023). This data 

included structure height, tower ownership, the tower’s latitude and longitude, when the tower 

was built, and when the tower was no longer in service. The data did not include tower capability 

or tower use. All non-cell communication towers were removed from the data. Towers removed 

included towers identified as personal towers, railway towers, government entity towers, and 

broadcasting, radio, and television towers. 

 An area ruggedness variable measures variation in topography (USDA-ERS, 2023). The 

Area Ruggedness Scale (ARS) is composed of categorical variables ranging from 1 (level) to 6 



(highly rugged). Cell signal broadcast range is affected by the topography surrounding the 

broadcast tower. Hills and mountains obstruct signals, reducing the broadcast range. Therefore, 

higher ARS values were hypothesized to decrease bank exits because less mobile banking access 

would increase the dependence on physical branch locations. Similarly, areas with higher ARS 

were hypothesized to increase entries due to physical branch dependence. Most of the SGP 

region is relatively flat, with an average ruggedness of 1.08, but ruggedness ranges up to 6 in the 

El Paso region of Texas. 

 Population density is included as proxy for urbanization. Previous studies found that exits 

were more frequent in rural areas. While census tracts are typically determined by population, all 

areas within a county must be included in a census tract. Therefore, some tracts are composed 

entirely of bodies of water or government land which results in a minimum population of zero. 

These tracts were removed from the study. Alternatively, cities are often broken into very small 

tracts. Tract 192.12 in Dallas, TX has an area of one square mile and in 2001 had a population of 

over 6,000 people resulting in the maximum density of 61628.  

 The unemployment rate is an economic indicator collected from the Bureau of Labor 

Statistics (BLS). Increased unemployment indicates a slowing economy, which may result in less 

bank activity. Therefore, higher unemployment rates are hypothesized to have a positive effect 

on exits and a negative effect on entries. 

 The region’s diversity index measures the variation in a region’s economic activities. A 

more diverse economy is expected to be more resilient to economic downturns, and more diverse 

economies promote regional growth (Pede, 2013). Data for the diversity index was collected 

from Tapestry employment, wage, and establishment data (Watson and Alward, 2023). The 



diversity index was calculated following Bossert et al.’s (2011) Ethnolinguistic Fractionalization 

index (ELF) 

(1)  𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦𝑖𝑡 = 1 − ∑ 𝑠𝑖𝑡𝑘
2108

𝑘=1  

where the diversity of county 𝑖 and time 𝑡 is “1” minus a Herfindahl-type concentration index. 

The concentration index is represented by 𝑠𝑖𝑡𝑘
2  which is the share of employment for county i and 

time t in industry k, where 𝑘 = 1, … , 108 includes all 3-digit North American Industry 

Classification System (NAICS) subsectors in the economy. Economic diversity is hypothesized 

to have a positive effect on bank entries and a negative effect on bank exits. 

Location quotients (LQ) (McMillan, 2005) measure a region’s industrial specialization 

relative to some larger geographic unit. Location quotients were calculated for the finance, 

insurance, and real estate sectors (FIRE, 2-digit NAICS 52 and 53), the manufacturing sector (2-

digit NAICS 31-33), and the agricultural and mining sectors (2-digit NAICS 11 and 21). The 

LQs are calculated as the sector employment share of the county divided by the sector’s national 

employment share. Higher LQ values are hypothesized to have a positive effect on bank entries 

and a negative effect on bank exits. The FIRE industry includes banking. Therefore, if there were 

a higher relative banking and related industry specialization in that area, bank entry and exit 

could be spurred by industry competition. Manufacturing, agriculture, and mining are major 

industries in the study region, so a higher relative specialization would be linked to more 

economic activity and less bank exit.  

  



 Methods 

 The probability of 3G coverage is a binary indicator defined as 

𝑐̂𝑖 = {
1, if 𝑝𝑖 ≥ 𝑣
0, if 𝑝𝑖 < 𝑣

 

where coverage in tract i is represented by a value of one if the probability of coverage is over 

the cutoff value, v, and is 0, otherwise. The robustness of the cutoff limit is assessed by varying 

the cutoff value. The probability of coverage is estimated as 

𝑝𝑖 = (𝐶 = 1|𝐗) = 𝑓(𝐗) + 𝜖 

where 𝑝𝑖 is the conditional probability of coverage in tract, i, given 𝐗 which is a vector of tower 

characteristics within and near that tract.  To avoid assuming the functional form of 𝑐𝑖, 𝑓(𝐗) is 

estimated using a random forest model. 

 Bank entry and exit is specified as a Poisson difference-in-differences model 

𝐸[𝐸𝑛𝑡𝑟𝑦𝑖𝑡| ∙] = exp (𝛽1𝐼(𝑝𝑖𝑡 ≥ 𝑣) + 𝛽2𝐼(𝑝𝑖𝑡 ≥ 𝑣) × 𝐼(𝑡 ≥ 𝑇) + ln (α𝐌) + 𝜏𝑡 + 𝛾𝑖) 

𝐸[𝐸𝑥𝑖𝑡𝑖𝑡| ∙] = exp (𝛽1𝐼(𝑝𝑖𝑡 ≥ 𝑣) + 𝛽2𝐼(𝑝𝑖𝑡 ≥ 𝑣) × 𝐼(𝑡 ≥ 𝑇) + ln (α𝐌) + 𝜏𝑡 + 𝛾𝑖) 

where 𝐸𝑛𝑡𝑟𝑦𝑖𝑡 (𝐸𝑥𝑖𝑡𝑖𝑡) is the number of entries (exits) that occur in tract i and year t. The first 

term is the binary predicted 3G coverage and the treatment effect is the second term which is the 

interaction between coverage and adoption of smart technology, assumed to begin in year T. 

Other explanatory variables in the model variables including the unemployment rate, the LQs, 

the diversity index, and population density are included in matrix M. A fixed effect for time, 𝜏𝑡 

and a fixed effect for location 𝛾𝑖 are included. 
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