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A GIScience Approach to the Consolidation
of County -Level Services in Nebraska

Introduction
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society of the mid- to late-1800s. During this time two congressional acty the Trans-
continental Railroad Act and the Homestead Act, both passed in 1862 significantly
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
-1 EUEUOEwWI UOOQWEwW?UT POOawxOxUOEUI EWEOUUPEOUWO
agricultural state that promised to become one of the leading food producers in the na-
U b &:dBe’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-

UEEx]I wuPOWEUEOEUPEwWI EUI POOWEOEWUUEUUI EwEw?T UI E
EPEOOa w- Table2U G hu\gy Y w ? E-@ne thouSandbBdple Bad acquired
land in Nebraska under the Homestead Act| the largest number in any state in the
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lowed the expanding settlement frontier.
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population during this time. At the county -level, seventy-UT Ul I wOi w- 1 EUEUOEz U
peaked in population between 1890 and 194Q the so-called heyday of small town
America.4 Following World War Il | primarily as a result of mechanization and the
depressed farm economy] x Ox UOEUDOOw T UOPUT wEI EOPOI EwEOE w
population movement reversed and shifted east toward Omaha and Lincoln. By the
RNWY UOw - | BErgéntur® apllatiohu Soncentrations in rural areas had been
?2 Ul UD O U U SaQuér b & hilENébraskans lived within fifty miles of the eastern
border with lowa and over 40 percent of its population was located in Douglas, Lan-

caster, and Sarpy Counties®



Tablel| - 1 EUEUOEz Uw/ OxUOERPWPOOwW" I EOT I OwhsWt
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.
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the larger communities have increased in population while smaller towns have witnessed

population declines.” For instance, thirty -eight counties| most are located in the southern

and western parts of the statq in 2000 had less than half of their peak population.2 On
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tion. At the city -level, a similar advantage for larger urban areas is also apparent. Ne-
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-

O QUTT OwUOT T w?O00ET UDwxOxUOGEUDPOOwWT EPOUWT EYIT wWET I
OEUT 1 UUwWEDUDBI Uw ENE Eightbuhtyp @mat thEtdpdlEabl rea, which in-

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

( OUIl UUUEUIT wUWyolny merodslitadgiol hadljimped 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. 1© Lons-
dale and Archer (1998) discuss population issues in the Western Corn Belt and the
Great Plaing| regions that encompass Nebraskd EOE wEIT UEUPET wUT I OwEUwW?
Il EUG2 ww( Owl i Ol UEOOwWUT T Ul wEUI EVwUl QEwUOWT EYIT w
diminishing employment opportunities. In regard to the Western Corn Belt, many of
Ul 1T wEOUOUDI Uw?T EYI wEwWlI PUUOUA WOl wxOxUOEUDPOOWOC!
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 EUOUwWwxUOGEUEDOT wi UBHOWEOPOODPY ODWUODE @&V EVw/ OEE
EQWEUI EwOi whpPEI UxUI EEwWwOOOO0I UUOWET xOxUOEUDOO? u
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Table 2| Percentage of Population in Places by Size, 1900 and 2000

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

100249 3.4 15
250499 11.6 3.1
500999 141 5.1
1,0062,499 15.4 7.3
2,5004,999 8.8 4.3
5,0009,999 11.7 8.7
10,00049,999 9.8 23.8
50,000+ 25.1 45.8

Source: Drozd 2007.



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,
UT EQw?1 EUTI wOi wEEET UUwWU O wI -akindJoddiek e &nlnupd4 | DPEDE C
UEOUwi 1 EVUOUT woi w Ol UPEEOwWEI OOEUEEa wrOROT wEIT | C
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of a county could journey to the seat of government on horseback or by stagecoach,
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Population shifts have continued but technological changes have highlighted
Ul xUI Ul OUEUDPOOwWPUUUI UwbOwlOl pubPEaAaUS wwe DOEEOOUU
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
OYI UEOOI w B BNilhaek® 0038) <continues, technology in recent decades has
UTUTEx]I Ewll OTUExTI PEEQwUI OEUPOOUT DxUwbOwUPOwI
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
DO OUOEUDPOOWEOEWEOOOUOPEEUDOOWUI ET OOO0OT PI UwEL
rect engagement in political activities to new ways to access (and monitor) government
Ul UY BEReglbska (2004) agrees that information and communication technology
has reshaped the meaning, understanding, and practices of democracy. It is clear that
?DO0i OUOEUPOOWPUWEYEDPOEEOI wi EU0I UWEOEwWDPOWOEUT |
restricted by place and time; being place-independent and of almost instant 24/7 avail-
EEPOPUOBP YI UOwWUOO!I wWUET OGEUUWT EYT w@gUIl UUDPOOI Ew
literacy, lack of access to technical infrastructure, and/or high costs of use will contrib-
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The pros and cons of consolidating services have been debated for decade&: 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-

DOl UWEUUOEDPEUI EwPPUT wUI EUEPOT wUT 1 w?EUXxOPEEUD
E O U8 Mat »nly 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

T OYI UOOI OUwUauUUl OWUOWEW?EOOXxOI RwNDPT UEP? wOUWE
Ol wYEUaADOT wUPAal UwE OE wiz20he Unbed Gtat€shds lovex83,800 DED O D |
local government units which is approximately one for every 3,700 residents. More-
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cal government unit for every 115,000 citizens.

Nebraska Consolidation Issues

established to serve a predominantly rural population and agrarian economic struc-
UUOUT Bwwé&bYl OWUOEEaAazZUwxOxUOEUPOOwWUI EOPUDI UwWEW
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. GlIScience technology is utilized to identify twenty FOCDs, referred

to as Consolidated County Cente(€CCs), outside of the Omaha and Lincoln metropoli-
tan areas?¢ 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

A N N o~ -

population at census block group-levels (approximately 1,000 people) given the fol-



lowing parameters.2? Second, assign each county to the closest CCCs based upon mini-
mized distances of its respective block group populations.28 Finally, estimate each

A N N o~ - e N AN

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:
T No census block group should have to travel more than sixty miles to a ser-
vice center.
T The population served by each CCCs should not exceed 60,000 when practical.
T Counties should not be subdivided in their assignment to CCCs.
1 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 placeg used only as a reference layer. Road networks are ac-
quired from the National Transportation Atlas Databag2008) and all remaining layers
EUI wi UOOwWUT T w4d26w" 1 OUUU w! 2 Bdpation datafe & 1 v + DO
tained from GeoLytics, Incat the census block group-level and are summarized for
2000, 2006, and 201%. 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. 3t 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-
UUPEUUI wUEEOI wEOGEWET UPT OEUDPOT wlT 1 OWEUW? hu? wpal
EPUaZUwWE]I OUUOPEWPUWEOOUEDOI EwDOUPET woOi wUT EVWE
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



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 demandin that the population living within
them has a need for governmental services that aresuppliedat 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
PI DT T Ul EwWEaAawWEPUUEOETI ww+ wbUwUOOYI EWEaAaW?EOOX I
vice given demand according to the defined criteria. The allocation of demand points
UOwUT T Ul wUI UYPEIT wEI & Ulwd hewifits foE LALAR wmvaidexii) U1 E § »
ArcGIS, Global Regional Interchange Algorithm (GRIA) and Teitz and Bart (TB). 3536
Matching block group demand to supply at a center requires a group of candidategor
consideration, in this case eighty-five existing county seats outside of those counties
excluded from the analysis. Candidates are one of two types mobileor fixed A mobile
candidate is utilized based upon whether or not it provides an optimal location for
serving demand points, while fixedmust be used and all subsequent centers are chosen
from among mobile candidates based upon the remaining demand. Six places
(counties) in Nebraska are selected asfixed locations given their obvious geographic
advantage as service centers within larger population concentrations| Adams
(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 20" century and at the block group -level
for 2000, 2006, and 201 P

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
EUUDPT OPOT wYEOWIEWDEDEEOY X Qup® Wdw pEEOCEPEEUI AOwOU
those block groups within a county in which a center is fixed (value of 2) the remain-
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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 considered between fifteen and
twenty -three| is 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 group| one 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.?® 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 1IE1 x DPEUUwWUT T wOT DUUT 1 OQwpki BT T Ul Eued EQWET C
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 Il to the pre-
sent outlined by Baltensperger (1985) is evident from the remaining nine weighted
Ol EOwWET OUI UUBww1l T EUEOTI UUwWOI wOOI ZUWUUEOGET wod b
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

Weighted Mean Centers of
Nebraska's Population 1900-2011
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Cartography by Jake McGlade, Tony Reznicek. & Jamie Knuth
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noting where the improvement in total weighted distance (TWD) begins to taper and
UTT wOOEEUPOOWOT wlOT 1T wi T UUPUUPEZUwWUI OIl EUPOOWOI
does not improve their geographic configuration with respect to the population they
serve (Figure 9. 4 The use of twenty CCCs has several geographic advantages over the
spatial configurations for nineteen and twenty -one?! 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
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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 grouf.

Figure 2
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Figure 3
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