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A GIScience Approach to the Consolidation  

of County -Level Services in Nebraska  
 

Introduction  

 -ÌÉÙÈÚÒÈɀÚɯÐÕÐÛÐÈÓɯÚÌÛÛÓÌÔÌÕÛɯ×ÈÛÛÌÙÕɯÞÈÚɯÐÕÍÓÜÌÕÊÌËɯÉàɯÛÏÌɯ,ÐËÞÌÚÛɀÚɯÈÎÙÈÙÐÈÕɯ

society of the mid- to late-1800s.  During this time two congressional actsɭthe Trans-

continental Railroad Act and the Homestead Act, both passed in 1862ɭsignificantly 

impacted the state.  The Union Pacific Railroad traverses 472 miles from Omaha to the 

Colorado border and was completed in less than three years.  The railroad transformed 

-ÌÉÙÈÚÒÈɯÍÙÖÔɯÈɯɁÛÏÐÕÓàɯ×Ö×ÜÓÈÛÌËɯÊÖÙÙÐËÖÙɯÖÍɯÞÌÚÛÞÈÙËɯÌß×ÈÕÚÐÖÕɯÐÕÛÖɯÈɯÉÖÖÔÐÕÎɯ

agricultural state that promised to become one of the leading food producers in the na-

ÛÐÖÕȭɂ 1 The Homestead Act provided pioneers 160 acres of land if they constructed a 

permanent structure and resided on the land for five years.  The act changed the land-

ÚÊÈ×ÌɯÐÕɯËÙÈÔÈÛÐÊɯÍÈÚÏÐÖÕɯÈÕËɯÚÛÈÙÛÌËɯÈɯɁÎÙÌÈÛɯÛÐËÌɯÖÍɯÌÔÐÎÙÈÛÐÖÕɯÍÖÙɯÛÏÌɯÞÌÚÛɯÈÕËɯÌÚ×Ìɪ

ÊÐÈÓÓàɯ-ÌÉÙÈÚÒÈɂɯȹTable 1).2  !àɯƕƝƔƔɯɁÈÓÔÖÚÛɯÚÐßÛà-nine thousand people had acquired 

land in Nebraska under the Homestead Actɭthe largest number in any state in the 

4ÕÐÖÕȭɂ3  -ÖÛɯÖÕÓàɯËÐËɯ-ÌÉÙÈÚÒÈɀÚɯ×Ö×ÜÓÈÛÐÖÕɯÚÜÙÎÌɯÉÜÛɯÐÛɯÚÏÐÍÛÌËɯÛÖɯÛÏÌɯÞÌÚÛɯÈÚɯÐÛɯÍÖÓɪ

lowed the expanding settlement frontier.  

 

 (ÕɯÛÏÌɯÌÈÙÓàɯƕƝƔƔÚȮɯ-ÌÉÙÈÚÒÈɀÚɯ×Ö×ÜÓÈÛÐÖÕɯÎÙÖÞÛÏɯÌßÊÌÌËÌËɯÛÏÌɯÕÈÛÐÖÕɀÚȭɯɯ(ÔÔÐɪ

grants poured into the state and many rural communities and counties peaked in 

population during this time.  At the county -level, seventy-ÛÏÙÌÌɯÖÍɯ-ÌÉÙÈÚÒÈɀÚɯÊÖÜÕÛÐÌÚɯ

peaked in population between 1890 and 1940ɭthe so-called heyday of small town 

America.4  Following World War II ɭprimarily as a result of mechanization and the 

depressed farm economyɭ×Ö×ÜÓÈÛÐÖÕɯ ÎÙÖÞÛÏɯ ËÌÊÓÐÕÌËɯ ÈÕËɯ -ÌÉÙÈÚÒÈɀÚɯ ÞÌÚÛÞÈÙËɯ

population movement reversed and shifted east toward Omaha and Lincoln.  By the 

ƕƝƜƔÚȮɯ -ÌÉÙÈÚÒÈɀÚɯ ƕƝth-century population concentrations in rural areas had been 

ɁÚÌÙÐÖÜÚÓàɯÌÙÖËÌËȭɂ5  Over half of all Nebraskans lived within fifty miles of the eastern 

border with Iowa and over 40 percent of its population was located in Douglas, Lan-

caster, and Sarpy Counties.6 
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Table 1ɭ-ÌÉÙÈÚÒÈɀÚɯ/Ö×ÜÓÈÛÐÖÕɯ"ÏÈÕÎÌȮɯƕƜƚƔ-2000 

 

Year  Total Population          

1860  28,841 

1870  122,993 

1880  452,402 

1890  1,058,910 

1900  1,066,300 

1910  1,192,214 

1920  1,296,372 

1930  1,377,963 

1940  1,315,834 

1950  1,325,510 

1960  1,411,330 

1970  1,483,493 

1980  1,569,825 

1990  1,711,263 

2000  1,768,331 

 

Source: www.census.gov 2009. 

  

 3ÏÌɯÌÈÚÛÞÈÙËɯÚÏÐÍÛɯÖÍɯ-ÌÉÙÈÚÒÈɀÚɯ×Ö×ÜÓÈÛÐÖÕɯÏÈÚɯÊÖÕÛÐÕÜÌËɯÐÕɯÙÌÊÌÕÛɯËÌÊÈËÌÚɯÈÕËɯ

the larger communities have increased in population while smaller towns have witnessed 

population declines. 7  For instance, thirty -eight countiesɭmost are located in the southern 

and western parts of the stateɭin 2000 had less than half of their peak population.8  On 

ÛÏÌɯÖÛÏÌÙɯÏÈÕËȮɯ-ÌÉÙÈÚÒÈɀÚɯÔÌÛÙÖ×ÖÓÐÛÈÕɯÈÙÌÈÚɯÊÖÕÛÐÕÜÌËɯÛÖɯÌß×ÈÕËȭɯɯ(ÕɯƖƔƔƔȮɯÛÏÙÌÌɯÊÖÜÕɪ

ÛÐÌÚɯȹ#ÖÜÎÓÈÚȮɯ+ÈÕÊÈÚÛÌÙȮɯÈÕËɯ2ÈÙ×àȺɯÞÌÙÌɯÏÖÔÌɯÛÖɯÕÌÈÙÓàɯÏÈÓÍɯÖÍɯÛÏÌɯÚÛÈÛÌɀÚɯÛÖÛÈÓɯ×Ö×ÜÓÈɪ

tion.  At the city -level, a similar advantage for larger urban areas is also apparent.  Ne-

ÉÙÈÚÒÈɀÚɯÓÈÙÎÌÙɯÊÖÔÔÜÕÐÛÐÌÚɭthose with populations greater than 10,000ɭhave grown 

substantially over the last century and so far this decade the urban shift has continued 

(Table 2).  Based on current estimates, Nebraska has gained 63,000 residents since 2000; al-

ÛÏÖÜÎÏȮɯÛÏÌɯɁÔÖËÌÚÛɯ×Ö×ÜÓÈÛÐÖÕɯÎÈÐÕÚɯÏÈÝÌɯÉÌÌÕɯÚÒÌÞÌËɯÖÝÌÙÞÏÌÓÔÐÕÎÓàɯÛÖɯ-ÌÉÙÈÚÒÈɀÚɯ

ÓÈÙÎÌÚÛɯÊÐÛÐÌÚɯÈÕËɯÛÏÌÐÙɯÚÜÉÜÙÉÚȭɂ9  The eight-county Omaha metropolitan area, which in-

cludes three counties in Iowa, has increased by 8.2 percent since 2000.  Further west on 

(ÕÛÌÙÚÛÈÛÌɯƜƔȮɯ+ÐÕÊÖÓÕɀÚɯÛÞÖ-county metropolitan region has jumped 9.5 percent since 2000. 
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 As a result of farm consolidation and larger economic forces, recent population 

trends will most likely continue in Nebraska and throughout the Great Plains. 10  Lons-

dale and Archer (1998) discuss population issues in the Western Corn Belt and the 

Great Plainsɭregions that encompass NebraskaɭÈÕËɯËÌÚÊÙÐÉÌɯÛÏÌÔɯÈÚɯɁÌÔ×ÛàÐÕÎɯÈÙɪ

ÌÈÚȭɂɯɯ(ÕɯÎÌÕÌÙÈÓȮɯÛÏÌÚÌɯÈÙÌÈÚɯÛÌÕËɯÛÖɯÏÈÝÌɯÈÎÐÕÎɯ×Ö×ÜÓÈÛÐÖÕÚɯÞÐÛÏɯÓÖÞɯÉÐÙÛÏɯÙÈÛÌÚɯÈÕËɯ

diminishing employment opportunities.  In regard to the Western Corn Belt, many of 

ÛÏÌɯÊÖÜÕÛÐÌÚɯɁÏÈÝÌɯÈɯÏÐÚÛÖÙàɯÖÍɯ×Ö×ÜÓÈÛÐÖÕɯÓÖÚÚɯËÈÛÐÕÎɯÉÈÊÒɯÛÖɯÛÏÌɯÍÐÙÚÛɯÏÈÓÍɯÖÍɯÛÏÌɯÊÌÕɪ

ÛÜÙàɂɯÈÕËɯÛÏÈÛɯÛÏÌÙÌɯÐÚɯÈɯɁÏÌÈÝàɯÙÌÓÐÈÕÊÌɯÖÕɯÈÎÙÐÊÜÓÛÜÙÌɯÞÐÛÏɯÌÔ×ÏÈÚÐÚɯÖÕɯÚÐÕÎÓÌ-family 

ÍÈÙÔÚɯ×ÙÖËÜÊÐÕÎɯÎÙÈÐÕɯÈÕËɯÓÐÝÌÚÛÖÊÒȭɂ11  %ÜÙÛÏÌÙÔÖÙÌȮɯÛÏÌɯ&ÙÌÈÛɯ/ÓÈÐÕÚɯɁÏÈÚɯÓÖÕÎɯÉÌÌÕɯ

ÈÕɯÈÙÌÈɯÖÍɯÞÐËÌÚ×ÙÌÈËɯÕÖÕÔÌÛÙÖɯËÌ×Ö×ÜÓÈÛÐÖÕɂɯÞÐÛÏɯÔÈÕàɯÚÔÈÓÓɯÛÖÞÕÚɯɁÓÖÚÐÕÎɯ×Ö×Üɪ

ÓÈÛÐÖÕɯÈÕËɯÊÌÕÛÙÈÓɯ×ÓÈÊÌɯÍÜÕÊÛÐÖÕÚȭɂ12 

Table 2ɭPercentage of Population in Places by Size, 1900 and 2000 

City Size  Percent of Population, 1900       Percent of Population, 2000   

100-249  3.4     1.5 

250-499  11.6     3.1 

500-999  14.1     5.1 

1,000-2,499  15.4     7.3 

2,500-4,999  8.8     4.3 

5,000-9,999  11.7     8.7     

10,000-49,999  9.8     23.8 

50,000+  25.1     45.8 

 

Source: Drozd 2007. 
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County Formation and Representation  

 As dramatic population shifts occurred throughout the United States, representa-

tion became an increasingly important issue.  Shelley et al. (1996) note, for instance, 

ÛÏÈÛɯɁÌÈÚÌɯÖÍɯÈÊÊÌÚÚɯÛÖɯÎÖÝÌÙÕÔÌÕÛÈÓɯÖÍÍÐÊÐÈÓÚɯÈÕËɯ×ÖÓÐÊà-making bodies was an impor-

ÛÈÕÛɯÍÌÈÛÜÙÌɯÖÍɯ ÔÌÙÐÊÈÕɯËÌÔÖÊÙÈÊàɯÓÖÕÎɯÉÌÍÖÙÌɯÛÏÌɯ ÔÌÙÐÊÈÕɯ1ÌÝÖÓÜÛÐÖÕȭɂ13  Pre-

ËÖÔÐÕÈÕÛÓàɯÙÜÙÈÓȮɯÚÊÈÛÛÌÙÌËɯ×Ö×ÜÓÈÛÐÖÕÚɯɁËÌÔÈÕËÌËɯÛÏÈÛɯÛÏÌɯÐÕÚÛÐÛÜÛÐÖÕÚɯÖÍɯÙÌ×ÙÌÚÌÕÛÈɪ

ÛÐÝÌɯÎÖÝÌÙÕÔÌÕÛɯÉÌɯÚÌÛɯÜ×ɯÐÕɯÚÜÊÏɯÈɯÞÈàɯÈÚɯÛÖɯÌÕÚÜÙÌɯÈÊÊÌÚÚÐÉÐÓÐÛàȭɂ14  As a result, colo-

ÕÐÈÓɯÊÈ×ÐÛÖÓÚɯÞÌÙÌɯÊÌÕÛÙÈÓÓàɯÓÖÊÈÛÌËɯÈÕËɯɁÊÖÜÕÛÐÌÚɯÞÌÙÌɯÚÔÈÓÓɯÌÕÖÜÎÏɯÛÏÈÛɯÈÕàɯÙÌÚÐËÌÕÛɯ

of a county could journey to the seat of government on horseback or by stagecoach, 

ÛÙÈÕÚÈÊÛɯÉÜÚÐÕÌÚÚȮɯÈÕËɯÙÌÛÜÙÕɯÏÖÔÌɯÉÌÍÖÙÌɯÕÐÎÏÛÍÈÓÓȭɂ15 

 Population shifts have continued but technological changes have highlighted 

ÙÌ×ÙÌÚÌÕÛÈÛÐÖÕɯÐÚÚÜÌÚɯÐÕɯÕÌÞɯÞÈàÚȭɯɯ6ÐÓÉÈÕÒÚɯȹƖƔƔƘȺɯÊÖÕÛÌÕËÚɯÛÏÈÛɯÛÌÊÏÕÖÓÖÎàɯɁÈÍÍÌÊÛÚɯ

the meaning of proximity, and thus the significance of location and operational defini-

tions of efficient spatial organization, by helping to determine the effort required to 

ÖÝÌÙÊÖÔÌɯËÐÚÛÈÕÊÌȭɂ16  Wilbanks (2004) continues, technology in recent decades has 

ÙÌÚÏÈ×ÌËɯÎÌÖÎÙÈ×ÏÐÊÈÓɯÙÌÓÈÛÐÖÕÚÏÐ×ÚɯÐÕɯÛÞÖɯÍÜÕËÈÔÌÕÛÈÓɯÞÈàÚȯɯÉàɯɁÚÏÙÐÕÒÐÕÎɯÖÜÙɯ

globe, so that people who used to be distant from each other are now neighbors . . . 

and by introducing alternatives for interaction that are (or appear to be) released from 

ÊÖÕÚÛÙÈÐÕÛÚɯÖÍɯËÐÚÛÈÕÊÌɯÈÕËɯÊÖÕÝÌÕÛÐÖÕÈÓɯÚ×ÈÛÐÈÓɯ×ÈÛÛÌÙÕÚȮɯÌȭÎȭȮɯÊàÉÌÙÚ×ÈÊÌȭɂ17  Modern 

ÐÕÍÖÙÔÈÛÐÖÕɯÈÕËɯÊÖÔÔÜÕÐÊÈÛÐÖÕɯÛÌÊÏÕÖÓÖÎÐÌÚɯÈÙÌɯÊÙÌÈÛÐÕÎɯɁÕÌÞɯÖ××ÖÙÛÜÕÐÛÐÌÚɯÍÖÙɯËÐɪ

rect engagement in political activities to new ways to access (and monitor) government 

ÚÌÙÝÐÊÌÚȭɂ18  Regulska (2004) agrees that information and communication technology 

has reshaped the meaning, understanding, and practices of democracy.  It is clear that 

ɁÐÕÍÖÙÔÈÛÐÖÕɯÐÚɯÈÝÈÐÓÈÉÓÌɯÍÈÚÛÌÙɯÈÕËɯÐÕɯÓÈÙÎÌÙɯØÜÈÕÛÐÛÐÌÚȮɯÈÕËɯÛÏÈÛɯÊÖÕÛÈÊÛÚɯÈÙÌɯÕÖɯÓÖÕÎÌÙɯ

restricted by place and time; being place-independent and of almost instant 24/7 avail-

ÈÉÐÓÐÛàȭɂ19  'ÖÞÌÝÌÙȮɯÚÖÔÌɯÚÊÏÖÓÈÙÚɯÏÈÝÌɯØÜÌÚÛÐÖÕÌËɯÞÏÌÛÏÌÙɯÖÙɯÕÖÛɯɁÓÖÞɯÊÖÔ×ÜÛÌÙɯ

literacy, lack of access to technical infrastructure, and/or high costs of use will contrib-

ÜÛÌɯÛÖɯÍÜÙÛÏÌÙɯÚÖÊÐÈÓɯÚÛÙÈÛÐÍÐÊÈÛÐÖÕɯÈÕËɯÞÐÓÓɯËÌÛÌÙÔÐÕÌɯÞÏÖɯÊÈÕɯÉÌÊÖÔÌɯÈɯÜÚÌÙȭɂ20 

 The pros and cons of consolidating services have been debated for decades.21  In 

the early 1950s, Lomax (1952) argued in favor of consolidation to cut spending by re-
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moving administrative duplication. 22  More recently, Condrey (1994) explored the im-

pacts of consolidation at various levels (city, county, state, etc.) and noted the cost sav-

ÐÕÎÚɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯÙÌËÜÊÐÕÎɯÛÏÌɯɁËÜ×ÓÐÊÈÛÐÖÕɯÖÍɯÚÌÙÝÐÊÌÚɯÈÕËɯÈÚÚÖÊÐÈÛÌËɯ×ÌÙÚÖÕÕÌÓɯ

ÊÖÚÛÚȭɂ23  Not only have population shifts and technological advances created cheaper 

methods of delivery, but the United States has an abundance of local government units 

compared to other nations.  Boyne (1992), for example, compares the American local 

ÎÖÝÌÙÕÔÌÕÛɯÚàÚÛÌÔɯÛÖɯÈɯɁÊÖÔ×ÓÌßɯÑÐÎÚÈÞɂɯÖÙɯÈɯÒÈÓÌÐËÖÚÊÖ×ÌɯɁÞÐÛÏɯÖÝÌÙÓÈ××ÐÕÎɯÜÕÐÛÚɯ

ÖÍɯÝÈÙàÐÕÎɯÚÐáÌÚɯÈÕËɯÍÜÕÊÛÐÖÕÈÓɯÙÌÚ×ÖÕÚÐÉÐÓÐÛÐÌÚȭɂ24  The United States has over 83,000 

local government units which is approximately one for every 3,700 residents.  More-

ÖÝÌÙȮɯɁÓÖÊÈÓɯÎÖÝÌÙÕÔÌÕÛÚɯÐÕɯÛÏÌɯ42 ɯÚ×ÌÕËɯÈÓÔÖÚÛɯƜɯ×ÌÙɯÊÌÕÛɯÖÍɯ&-/ȮɯÞÏÐÊÏɯÐÚɯÙÖÜÎÏÓàɯ

ƖƖɯ×ÌÙɯÊÌÕÛɯÖÍɯÛÖÛÈÓɯ×ÜÉÓÐÊɯÌß×ÌÕËÐÛÜÙÌȭɂ25  In contrast, the United Kingdom has one lo-

cal government unit for every 115,000 citizens.   

Nebraska Consolidation Issues  

 (Ô×ÈÊÛÌËɯÉàɯÛÏÐÚɯÙÜÙÈÓɯÛÖɯÜÙÉÈÕɯÔÐÎÙÈÛÐÖÕɯÈÙÌɯ-ÌÉÙÈÚÒÈɀÚɯÕÐÕÌÛà-three counties 

established to serve a predominantly rural population and agrarian economic struc-

ÛÜÙÌȭɯɯ&ÐÝÌÕɯÛÖËÈàɀÚɯ×Ö×ÜÓÈÛÐÖÕɯÙÌÈÓÐÛÐÌÚɯÈɯÔÖÙÌɯÌÍÍÐÊÐÌÕÛɯËÐÚÛÙÐÉÜÛÐÖÕɯÖÍɯÊÌÕÛÌÙÚɯÔÈàɯ

exist to effectively provide various aspects of governmental services.  The purpose of 

this research is to explore the viability of an alternate configuration of First Order Civil 

Divisions (FOCDs) to provide basic services such as Register of Deeds to their respec-

tive populations.  GIScience technology is utilized to identify twenty FOCDs, referred 

to as Consolidated County Centers (CCCs), outside of the Omaha and Lincoln metropoli-

tan areas.26  Counties are then allocated to these CCCs to form Consolidated County 

Units (CCUs) and the impact of transportation costs due to increased distances to ser-

vices is determined for local populations.  The goal is to open dialogue on this issue as 

a basis for future research on the viability of such an administrative structure that may 

decrease the cost of local government in Nebraska. 

  

 The objectives of this research are threefold.  First, identify the number of new 

"""ÚɯÛÏÈÛɯɁÉÌÚÛɂɯÔÐÕÐÔÐáÌÚɯÛÏÌɯÖÝÌÙÈÓÓɯÛÙÈÕÚ×ÖÙÛÈÛÐÖÕɯÊÖÚÛɯÍÖÙɯÛÏÌɯÌÕÛÐÙÌɯÚàÚÛÌÔɯÜÚÐÕÎɯ

population at census block group -levels (approximately 1,000 people) given the fol-
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lowing parameters. 27  Second, assign each county to the closest CCCs based upon mini-

mized distances of its respective block group populations. 28  Finally, estimate each 

ÊÖÜÕÛÐÌÚɀɯÐÕÊÙÌÈÚÌËɯÛÙÈÕÚ×ÖÙÛÈÛÐÖÕɯÊÖÚÛɯÜÚÐÕÎɯÉÓÖÊÒɯÎÙÖÜ×-level data that would result 

from the reassignment of traditional county -level services to new CCCs.   

The selection of the CCCs and assignment of block groups is based upon the fol-

lowing guidelines:  

¶ No census block group should have to travel more than sixty miles to a ser-

vice center. 

¶ The population served by each CCCs should not exceed 60,000 when practical. 

¶ Counties should not be subdivided in their assignment to CCCs.  

¶ More densely populated counties in eastern Nebraska, such as Cass,  Dodge, 

Douglas, Lancaster, Otoe, and Washington are excluded from the analysis. 

 

Data and Methods   

 The primary GIS data layers for analysis are census block groups, county 

boundaries, roads, and placesɭused only as a reference layer.   Road networks are ac-

quired from the National Transportation Atlas Database (2008) and all remaining layers 

ÈÙÌɯÍÙÖÔɯÛÏÌɯ4ȭ2ȭɯ"ÌÕÚÜÚɯ!ÜÙÌÈÜɀÚɯ3(&$1ɤ+ÐÕÌɯƖƔƔƚɯÍÐÓÌÚȭ29  Population data are ob-

tained from GeoLytics, Inc. at the census block group-level and are summarized for 

2000, 2006, and 2011.30  Total population from birth to 17 years of age and 18 and over 

is then calculated using the available five-year cohorts.  Block group data are then 

added into GIS using ArcMap. 31  County -level demographic data are derived by dis-

solving block group boundaries based upon the county name and summarizing the 

relevant population data by county. 32  

 County seats are manually defined by adding a column in the block group at-

ÛÙÐÉÜÛÌɯÛÈÉÓÌɯÈÕËɯËÌÚÐÎÕÈÛÐÕÎɯÛÏÌÔɯÈÚɯɁƕɂɯȹàÌÚȺɯÖÙɯɁƔɂɯȹÕÖȺɯÉÈÚÌËɯÖÕɯÞÏÌÛÏÌÙɯÖÙɯÕÖÛɯÛÏÌɯ

ÊÐÛàɀÚɯÊÌÕÛÙÖÐËɯÐÚɯÊÖÕÛÈÐÕÌËɯÐÕÚÐËÌɯÖÍɯÛÏÈÛɯÉÓÖÊÒɯÎÙÖÜ×ȭɯɯ!ÓÖÊÒɯÎÙÖÜ×ɯ×ÖÓàÎÖÕÚɯÈÙÌɯÊÖÕɪ

verted into a point layer in ArcMap.  This designates a single central point representa-

tive of the center of the respective block group polygon. 33 
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            From a geographic perspective, finding a solution to the consolidation of rural 

governmental services involves location-allocation (LA) and spatially balancing de-

mand and supply.  Block groups have a demand in that the population living within 

them has a need for governmental services that are supplied at an existing county seat 

of the new CCU to which it is allocated.  Block groups and their respective populations 

containing existing county seats are analyzed as potential CCCs while all remaining 

block groups impact the location of those CCCs in proportion to their population 

ÞÌÐÎÏÛÌËɯÉàɯËÐÚÛÈÕÊÌȭɯɯ+ ɯÐÚɯÚÖÓÝÌËɯÉàɯɁÊÖÔ×ÜÛÐÕÎɯÛÏÌɯÉÌÚÛɯÓÖÊÈÛÐÖÕɯÖÍɯÊÌÕÛÌÙÚɯÛÖɯÚÌÙɪ

vice given demand according to the defined criteria.  The allocation of demand points 

ÛÖɯÛÏÌÚÌɯÚÌÙÝÐÊÌɯÊÌÕÛÌÙÚɯÐÚɯÈÓÚÖɯÊÖÔ×ÜÛÌËȭɂ34  Two heuristics for LA are available in   

ArcGIS, Global Regional Interchange Algorithm (GRIA) and Teitz and Bart (TB). 35, 36   

Matching block group demand to supply at a center requires a group of candidates for 

consideration, in this case eighty-five existing county seats outside of those counties 

excluded from the analysis.  Candidates are one of two typesɭmobile or fixed.  A mobile 

candidate is utilized based upon whether or not it provides an optimal location for 

serving demand points, while fixed must be used and all subsequent centers are chosen 

from among mobile candidates based upon the remaining demand.  Six places 

(counties) in Nebraska are selected as fixed locations given their obvious geographic 

advantage as service centers within larger population concentrationsɭAdams 

(Hastings), Buffalo (Kearney), Hall (Grand Island), Lincoln (North Platte), Madison 

(Madison), and Scotts Bluff (Scotts Bluff).  It is not feasible to assign these counties to 

other county seats for their services, thus they are fixed and their respective demand 

assigned accordingly by LA.  The weighted mean centers of population are calculated 

at the county-level for every ten years of the 20th century and at the block group -level 

for 2000, 2006, and 2011. 37 

 LA of services is computed at the block group-level using the county seats as 

candidates for centers and all block group centroids as demand points.  Candidate 

status is assigned to each block group by creating a new field in the attribute table and 

ÈÚÚÐÎÕÐÕÎɯÝÈÓÜÌÚɯÖÍɯɁƔɂɯȹÕÖÕ-ÊÈÕËÐËÈÛÌȺȮɯɁƕɂɯȹÊÈÕËÐËÈÛÌȺȮɯÖÙɯɁƖɂɯȹÍÐßÌËɯÊÌÕÛÌÙȺȭɯɯ%ÖÙɯ

those block groups within a county in which a center is fixed (value of 2) the remain-

ÐÕÎɯÉÓÖÊÒɯÎÙÖÜ×ÚɯÈÙÌɯÈÚÚÐÎÕÌËɯÈɯ×Ö×ÜÓÈÛÐÖÕɯËÌÔÈÕËɯÖÍɯɁƔɂɯÍÖÙɯÛÏÌɯ×ÜÙ×ÖÚÌɯÖÍɯÛÏÌɯ+ ȭɯɯ
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As a practical matter, there is no purpose in allowing the block groups to be factored 

into the entire LA by impacting the location of other centers that may be closer to them 

than their current county seat when they will remain with their existing county.  

 The appropriate range of total centers to be consideredɭbetween fifteen and 

twenty -threeɭis derived from three output files. 38  Using the allocation file which lists 

each block group and the center to which it is assigned, CCCs are then defined manu-

ally to meet the parameter of not subdividing counties.  LA allocates sites based upon 

the minimum weighted distance to a supply center from each block group demand 

point with no regard for boundaries.  The final objective is to calculate the increased 

transportation costs necessary for those citizens within a county reassigned to a new 

center other than their county seat.  This involves two distance computations from 

each block groupɭone from it to the point representing the county seat and the other 

to the new CCC.  A cost for each block group is determined using a formula and then 

summarized within each new CCU to calculate the total additional cost for people to 

travel to new CCCs.39  Tables depicting the additional expenses are added to ArcMap 

at the block group-level.  Block group boundaries are dissolved and costs summarized 

by CCCs to produce the additional total costs to all travelers to the new center.  The 

county boundaries are also dissolved and summarized into the new CCUs with an as-

sociated total transportation cost for each.  

Analysis  

 Figure 1 ËÌ×ÐÊÛÚɯÛÏÌɯÛÏÐÙÛÌÌÕɯÞÌÐÎÏÛÌËɯÔÌÈÕɯÊÌÕÛÌÙÚɯÖÍɯ-ÌÉÙÈÚÒÈɀÚɯÊÖÜÕÛà-level 

population from 1900 through 2011 and the geographic shifts previously noted by Bal-

tensperger (1985), Hickey (1992), and Combs (2009).  From 1900 through 1930 the 

weighted mean centers rapidly moved westward coinciding with the peak of rural and 

small town settlement in Nebraska.  The gradual yet sustained population shift east-

ward to urban areas and the decline of rural populations since World War II to the pre-

sent outlined by Baltensperger (1985) is evident from the remaining nine weighted 

ÔÌÈÕɯÊÌÕÛÌÙÚȭɯɯ1ÌÎÈÙËÓÌÚÚɯÖÍɯÖÕÌɀÚɯÚÛÈÕÊÌɯÖÕɯÊÖÕÚÖÓÐËÈÛÐÖÕȮɯÐÛɯÐÚɯÊÓÌÈÙɯÛÏÈÛɯ-ÌÉÙÈÚÒÈɀÚɯ

counties and their respective services were set up to serve a predominantly rural, 

agrarian and geographically diffused population that is no longer dominant.   
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Figure 1 

 
  

 3ÏÌɯ&1( ɯÏÌÜÙÐÚÛÐÊɯÛÏÈÛɯ×ÙÖËÜÊÌÚɯÛÞÌÕÛàɯ"""ÚɯÐÚɯÚÌÓÌÊÛÌËɯÈÚɯÛÏÌɯɁÉÌÚÛɯÍÐÛɂɯÉàɯ

noting where the improvement in total weighted distance (TWD) begins to taper and 

ÛÏÌɯÓÖÊÈÛÐÖÕɯÖÍɯÛÏÌɯÏÌÜÙÐÚÛÐÊɀÚɯÚÌÓÌÊÛÐÖÕɯÖÍɯÈËËÐÛÐÖÕÈÓɯ""4ÚɯÖÝÌÙɯÚÜÊÊÌÚÚÐÝÌɯÐÛÌÙÈÛÐÖÕÚɯ

does not improve their geographic configuration with respect to the population they 

serve (Figure 2). 40  The use of twenty CCCs has several geographic advantages over the 

spatial configurations for nineteen and twenty -one.41  Figure 3 shows the twenty 

county seats identified as CCCs (black squares) and their corresponding CCUs 

(colored areas) containing the block groups which they serve.  The final allocation of 

block groups is performed manually to preserve the integrity of county units.  De-

mand is manually assigned to centers using population distribution, distance to center, 

accessibility, and proximity to major highways.  The corresponding total increase in 

transportation costs is also assigned to the center.  Totals for each CCU are given in 



11 

dollars in Figure 3.  Individuals who are driving to a different county for services rep-

resent a cost, while those receiving services in their home county have no additional 

cost because their access to service has not changed.  With a twenty center solution 

each reassigned block group citizen will travel on average 21.4 miles to new CCCs, a 

distance well under the sixty mile threshold.  The total cost for traveling to new CCCs 

statewide is $169,909, an average of $502 per reassigned block group.42 

 

Figure 2 

 

 

 

 

 

 

 



12 

Figure 3 

 

 

 

 

 

 

 

 

 


