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Abstract

We estimate the effect of place amenities on rural-to-rural migration decisions for Ifiupiat
people living in remote Arctic Alaska communities. Using US Census microdata, we test
Tiebout's (1956) hypothesis that “people vote with their feet” by examining how migration
responds to local public good provision in Arctic places. We find that local public goods are an
important determinant of rural-to-rural migration for people living in remote Arctic
communities. Better educational opportunities, availability of housing, and modern water and
sewer systems serve as important pull factors in rural-to-rural migration decisions. The study
uniquely contributes findings for Indigenous people living in remote Arctic regions to the

literature on amenity migration.

Keywords: Rural-to-rural migration, place amenities, public goods, Tiebout hypothesis,

Indigenous migration, Alaskan Arctic

Page 3 of 31



1. Introduction

Development in any sparsely settled region will both affect, and be affected by, regional
migration patterns. Strong economies are likely to attract migrants, and the skills and talents of
a region’s migrants will influence its economic potential. The composition of a region’s
migration flows not only determine the size of its population and its demographic future, but
affect the demand for public infrastructure, and other types of capital. Understanding the
North’s complex migration flows is a key to enhancing the potential of rural regions and

communities.

Migration plays a significant demographic role across the sparsely settled regions of the
circumpolar North (Heleniak, 2014). Over any period, most regions experience migration both
into and out of the region, and across the North, migration out of the region has been the
dominant pattern (Wang, 2019). A similar migration pattern occurred over the last decade in
Arctic Alaska, but natural increase has offset outmigration in a number of communities
(Sandberg, 2018). Yet, the migration story in the North is more complex and nuanced than
simply understanding population change as a mixture of outmigration and natural increase
(Hamilton et al., 2016).

Migration in Arctic Alaska, as throughout much of the sparsely settled North, is
complex; it involves significant in-migration, out-migration, and temporary migration (Huskey
et al., 2004; Huskey and Howe, 2010). Some communities thrive while others decline, and
lateral, rural-to-rural, migration contributes toward demographic change (Howe, 2009).
Historically, the focus of public policy and academic literature is on rural-to-urban migration
(Carr, 2009; Lucas, 1997), yet lateral, internal migration in rural regions is significant and
contributes to community resilience or fragility (Berman et al., 2017; Carr, 2009; Cattaneo and
Robinson, 2020; White and Lindstrom, 2019). In Alaska, rural-to-rural migration has accounted
for around 30-40% of all place to place migration for people moving to or from an Arctic place
(Howe, 2009). In this paper, we explore rural-to-rural migration by examining the place-level
push and pull factors in Arctic migration decisions. Using US Census microdata, we test
whether Alaska Native people living in remote rural Arctic Alaska communities move toward
communities that offer superior bundles of local public goods. For instance, we test the effect of
educational attainment, modern water and sewer systems, subsistence opportunities, and

public safety on migration to and from Arctic communities.

As such, we examine how individual moving decisions between remote Arctic Alaska
communities respond to public good provision, a test of Tiebout’s (1956) model of migration.

Tiebout (1956) hypothesized that local public goods influence migration patterns; all else equal,
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communities with a preferred set of local public goods will experience net in-migration. Over
time, ceteris paribus, communities with more desirable attributes attract higher levels of human
capital and a richer set of public goods due in part to migration. According to Tiebout (1956),
moving decisions reflect the “consumer-voter’s demand for public goods” (p. 420) as people
“vote with their feet” and move to communities with more desirable amenities and leave places
that are relatively less desirable. Several studies have explored the role of place amenities in
migration patterns, including Serensen (2018), who found place based physical capital in rural
parishes in Denmark had a positive effect on migration, Elshof et al., (2017), who identified
varied effects of scenic beauty, service amenities, accessibility, and housing on net-migration, Qi
et al. (2019) who found economic drivers were the main determinant in urban-to-rural
migration in China, and Wang and Chen (2019) who found economic pull factors to outweigh
place amenities in rural-to-urban migration decisions in China. In this paper we provide
additional evidence as to the role of place amenities in rural-to-rural migration decisions,
testing the Tiebout hypothesis using individual level microdata from remote rural Alaskan

communities.!
2. Background

Rural-to-rural migration in the Alaskan Arctic differs in many ways from rural-to-rural
migration in other contexts, such as the European Arctic or other rural/peripheral contexts
where the majority of migration is by non-Indigenous people and is often related to natural,
lifestyle or recreational values of rural amenities (Argent et al., 2014; Elshof et al., 2017; Gosnell
and Abrams, 2011). Ifiupiat people make up the vast majority of movers in the Alaskan Arctic
(Howe, 2009). Also, migration in Arctic Alaska differs from migration of Indigenous people in
many low income countries, where migration from one rural area to another often occurs due to
push factors like soil exhaustion and population growth and/or pull factors like the availability
of new agricultural land (White and Lindstrom, 2019). These factors have led to increased
deforestation, particularly in tropical rainforest areas of Latin America, as forest areas are
converted to agricultural land (Carr, 2009). Frequently Indigenous people are those at the edge
of rural “frontiers” and are the most likely to push into new territories to support subsistence

and small scale agriculture production (Carr, 2008; Figueroa et al., 2009).

Instead of opportunities for enhanced agricultural production, the abundance of fish,
berries, eggs, marine mammals, reindeer, caribou and other land mammals play an important

role in rural-to-rural migration decisions for the Indigenous people of the Arctic. A number of

1 Explicit empirical tests also include Banzhaf and Walsh (2008), Cameron and Mcconnaha (2006), Graves and Waldman (1991), and
Kahn (2000).
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existing studies highlight the importance of hunting and gathering of wild foods (i.e.
subsistence) for Indigenous people across the Arctic (Poppel, 2014). Research has found that
Arctic country level policies that support subsistence opportunities as a livelihood strategy
make it more likely for Indigenous people to remain in Arctic communities (Berman, 2021). For
IRupiat residents of Arctic Alaska, Berman (2009) finds household subsistence production
possibilities play an important role in migration decisions; similarly, Howe et al. (2014) find that
subsistence opportunities are an important determinant in stepwise migration for Ifupiat
people when moving down a migration hierarchy. In the Russian Arctic, the overall population
has declined significantly since 2000 (Heleniak, 2015), but migration patterns of Indigenous
people are unclear due a variety of complex factors (Petrov, 2008). However, the development
of the Indigenous obshchiny, Indigenous salmon quota, and the role of Indigenous people in
transboundary marine mammal management in the Russian Arctic serve as pull factors for
Indigenous people (Aho and Meek, 2020; Gerkey, 2016). Cooke and Bélanger (2006) have
highlighted the importance of personal and community networks for Indigenous people in both

sending and receiving communities in the Canadian Arctic .

To test for the role of place amenities in rural-to-rural Arctic Alaska migration decisions,
our approach addresses two challenges identified by Banzhaf and Walsh (2008). First, most
related studies rely on aggregate data at the census tract level rather than at the community
level. Our estimates use individual responses, rather than aggregate place level data, allowing
us to control for individual, household, and place characteristics. In studies based on aggregate
data, the large size of some census tracts may hide demographic changes due to changes in local
public goods, since changes may only affect a part of the census tract. Census tracts also
introduce boundary problems when changes in public goods in one tract affect population in
neighboring tracts. In our analysis we focus on community level variables and the communities
in our study region are small and separable such that local public goods are contained within

community boundaries.

Second, we avoid endogeneity of place amenities, an issue for existing tests of the
Tiebout hypothesis (Banzhaf and Walsh, 2008; Kuminoff and Pope, 2012). That is, place
amenities may not be completely independent of migration flows. Arctic Alaska is not subject to
this problem for a couple of different reasons. First, key local goods such as housing stock,
water and sewer, and power are supported by regional, state, or federal programs and most

decisions are exogenous to small changes in local migration.”? County level governments such as

2 Regional Housing Authorities use federal and state funds to provide the vast majority of housing in rural Alaska (Ganley et al.,
2005). Further, most village land is owned by an Alaska Native Village or Regional Corporation and housing is not constrained by a
lack of buildable land. Communities must solve a collective action problem in adopting a water and sewer project (e.g. choose the

Page 6 of 31



the North Slope Borough and the Northwest Arctic Borough contribute toward community
place amenities, but their contributions are a function of oil, gas, and mineral revenues which
are independent to the migration during our study period. In addition, regional, state, and
federal governments provide the largest share of cash employment opportunities for Arctic
residents through jobs, construction projects, and support of non-profits, which are also
independent of community population during our study period (Goldsmith, 2007). Finally,
given that most local public goods in Arctic communities are not a direct function of local tax
revenue, we avoid the “Tiebout bias’” problem (i.e. that individuals sort during the migration
process which also impacts votes for local taxes and related public goods (Goldstein and Pauly,
1981; Kuminoff et al., 2013)).

The distance between communities, size of communities, and geographic location also
make the Alaskan Arctic well suited to explore the Tiebout hypothesis since community
boundaries are relatively small and easily separable. Like remote regions in other contexts,
Arctic places are geographically isolated in that there are few road or river connections, moving
is very costly, and households are income constrained because of limited employment
opportunities. At the same time, migration is common. About 20% of the Alaska Native
population living in the Arctic moved to or from an Arctic place; 30% of these moves were
within the Arctic (Howe, 2009). Communities in the Alaskan Arctic vary along several
dimensions including community cohesion, quality of education, and safety, and it is

reasonable to expect that these differences affect migration decisions.

3. Theory

Consider migration behavior in an equilibrium setting, where changes in location-fixed
amenities can only be achieved by moving (Knapp and Graves, 1989). As in Tiebout (1956),
assume that individuals are fully mobile and have preferences for local amenities. In this
context, people move from one location to another when utility in the destination, net of

moving costs, is greater than utility in the origin and other potential destinations.

Further, assume that the probability that an individual is living in a particular
destination is a function of relative local public goods along with other factors such as relative
wages, migration costs, and personal and household characteristics. All else equal, people move
to communities where preferences for local public goods are best satisfied. In the Alaskan Arctic
context, important local public goods include quality of local schools, local subsistence

location for a lagoon, allocate project costs equitably across households, etc.); to the extent migration complicates this problem,
water and sewer availability could be influenced by migration.
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opportunities, medical care, water and sewer, housing availability, and local alcohol control

options.

Migration in the Alaskan Arctic follows a hierarchical stepwise pattern and subsistence
related place amenities vary along the hierarchy (Howe et al. 2014). When moving up the
hierarchy (i.e. from villages to regional centers and regional centers to urban areas), some place
amenities, such as housing availability, medical care, modern water and sewer, may improve
but other place amenities such as subsistence opportunities, family networks, and traditional
Ifupiaq cultural activities (e.g. language use, whaling, marine mammal hunting, and other
cultural activities) may decline on average. The opposite holds for moving down the hierarchy
(e.g. aregional center to a village). Individual preferences for different place amenities
determine the relative importance of these different factors on the migration decision and

should be reflected in our regression analysis.

Higher expected wages should increase the probability of migration in the Arctic, as in
other contexts (Harris and Todaro, 1970). Cash employment opportunities are very limited in
most rural Alaskan communities, as so all else equal, those returning to rural communities with
more education have a higher probability of securing a good job. In remote Arctic communities,
the largest share of cash expenditures are for food, fuel, other utilities, and transportation
(Goldsmith, 2007). Cash is also an important input to subsistence and so it plays an important

role in benefiting from the place-based subsistence amenities (Kerkvliet and Nebesky, 1997).

Assuming individuals maximize utility, we can represent the probability of individual i
living in place j as a function of relative wages (W), migration costs (C), personal and household

characteristics (X), and relative place amenities (A), as
p{ =pW/, ¢/, X;, A7)
where wages and moving costs are a function of both individual and place characteristics.

As described in more detail below, we estimate the probability of migration from one
Arctic place to another Arctic place using a simple probit binary choice model where the
probability of migration (0,1) is regressed on a vector of individual and place characteristics. In
the probit regressions, we restrict the analysis to individuals living in the Arctic, and marginal
effects from the probit estimates are used to explore how differences in place amenities and

wages influence the probability of migration.

In light of this framework, we test the following hypotheses for remote rural places in
Arctic Alaska.
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H1: All else equal, the probability of moving to places with more desirable place
amenities is greater than to places with less desirable place amenities. We explore this
hypothesis in several domains including education, housing, economic opportunity, and

community safety.

H2: All else equal, better place level subsistence opportunities in the origin, such as

whaling opportunities, reduce the probability of out-migration.

H3: All else equal, higher relative wages in a destination increases the probability of out-
migration. We test this hypothesis in light of migration decisions from Arctic villages to

other Arctic villages and between all communities in a region.

4. Regional characteristics

The Alaskan Arctic, as we have defined it, consists of three geographic regions: The

North Slope Borough, the Northwest Arctic Borough, and the Nome Census Area. This is a vast
region, comprising 163,823 square miles, roughly equivalent in size to the country of Sweden,
and it is sparsely settled. The region is home to about 26,500 people,® the majority of whom are
Alaska Native (70%); indigenous Ifiupiat people make up more than 86% of the Alaska Native
population in this region (US Census, 2010). About 42% of the population live in one of three
regional centers, Utqiagvik (formerly Barrow), Kotzebue, and Nome, all others live in one of 35
communities that range in size from about 151 (Kobuk) to 674 (Point Hope) (US Census, 2010).*
Each rural Arctic community is a US Census designated place. The Alaskan Arctic, as we have

defined it, is illustrated in Figure 1.

3 26,500 was the population of the region in 2010 based on the 2010 Decennial US Census. As of the date of this writing, 2020
Decennial Census data is not publicly available.

* The Arctic population grew about 10% from 2000 to 2010 and has become somewhat more concentrated in Arctic Villages (from
53% to 58%) (US Census, 2010, 2000). Our set of rural arctic communities includes all incorporated cities and unincorporated census
designated places (CDPs).
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Figure 1. Map of Study Region (2010 total population)
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Source: ESRI, ArcGIS, Tele Atlas, U.S. Census, National Geographic World Map.

As indicated in Figure 1, Arctic Alaska is geographically isolated. Yet, each of the three
regional centers anchor an important regional network. Services are concentrated in the
regional center of each region and regular air taxis go out from regional centers to villages at
consistent intervals. Each regional center operates a larger hospital, a regional school district,
and in the case of Kotzebue and Utqiagvik, a Borough government. Because of resource rents
from oil and gas and the Red Dog mine, the North Slope Borough, and the Northwest Arctic
Borough, respectively, also have Borough government infrastructure in regional centers and
provide additional funding to Borough communities for special projects and initiatives. The hub
and spoke system reduces the cost of air travel and facilitates strong links between communities

in each region.

Outside of Arctic Alaska, Alaska’s place hierarchy includes three larger urban areas,
other regional hubs, and about 100 villages. The state’s two largest urban areas, Anchorage
(population 291,826) and Fairbanks (population 31,535), are the urban destinations for many
who choose to leave rural Arctic regions (Howe, 2009; Howe et al., 2014). Within rural regions,
there is also considerable migration. Each of Alaska’s rural regions has many small villages and
a larger town or regional center. Regional centers serve as transportation, administration, and
service centers for the region and are often destinations for people leaving regional villages.
Economic markets and related job opportunities, as well as population, increase along the
hierarchy.

Page 10 of 31



As such, there are essentially four hierarchical destination alternatives for individuals
living in Arctic Alaska Villages. A move can be made to another village, to one of three regional
centers, to a larger urban area outside of the Arctic, or to an out of state destination. This place
hierarchy has a considerable influence on migration patterns. In related research, we found that
migration in the Alaskan Arctic proceeds in a stepwise fashion, in which migrants move from
smaller to larger places when leaving the region and larger to smaller when returning (Howe et
al., 2014). In this “stepwise” migration, Arctic outmigrants leaving a village are more likely to
move to a regional center (in the same region) and outmigrants from a regional center are more
likely to move to an urban area (Anchorage or Fairbanks) relative to other destinations (Howe
et al.,, 2014). Individuals moving laterally, to another Arctic village during our study period
(1995-2000), overwhelmingly moved within the geographic region (North Slope, Northwest
Arctic or Nome) of the origin community (Howe, 2009).

5. Material and methods
5.1 Data description

The 2000 Decennial Census, which we use for our analysis, was the last US census in
which a long form (e.g. income, employment, and migration questions) was distributed to
roughly 50% of households in rural Alaska during the Census year. The current American
Community Survey, which includes revised traditional long form questions, is distributed to
roughly 5% of households in rural Alaska communities each year, across seasons.
Consequently, margins of error for most long form variables (e.g. income, employment, and
migration) are significant (Spielman et al., 2014), and error is especially large in rural Alaska in
part due to the small size of places, temporary migration, and the different enumeration
schedule relative to the rest of the United States. High margins of error in the ACS have made
comparisons within and between rural places a particular challenge (Folch et al., 2016), and this
is especially true in Alaska. In addition, the ACS has transitioned from the five-year permanent

migration question to the one-year migration question due to the shift to an annual sample.®

5 As indicated in the ACS methodology report “In both the main and supplemental samples, the month assigned for each Remote
Alaska HU address is based on certain types of geographical entities in which it can be contained. All addresses located in each
specific geography of these types are assigned to the same month, either January or September. The assignment of each specific
geographical entity to either January or September is done in such a way as to balance workloads between these months and to keep
groups of cases together geographically. The addresses for each month are sorted by county and geographical order in the frame,
and a sample of 2-in-3 of them is sent directly to CAPI in the appropriate month. The GQ sample in Remote Alaska is assigned to
January or September in the same manner as are main sample HU addresses. Up to four months is allowed to complete the HU
interviews and GQ data collection for each assigned month.” (U.S. Census Bureau, 2006). Table 7-1 in United States Census Bureau,
(2017) displays the enumeration schedule followed for Alaska Census areas. In many regions, enumeration took place in both
January-April and September-December.

% The 2000 question was “Where did this person live 5 years ago? Name of city, town, or post office.” The ACS question is “Did this person live
in this house or apartment 1 year ago? Where did this person live 1 year ago? Name of city, town or post office.”
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Given these changes, we cannot currently test rural-to-rural permanent migration with accuracy
using ACS data.

In this paper, we use the 2000 US Census Decennial survey microdata to conduct a
simple test of migration across rural Alaska communities between 1995 and 2000 using the five-
year migration question. We accessed confidential microdata at a US Census Center for
Economic Studies (CES) Research Data Center (RDC), The California Census Research Data
Center at the University of California, Los Angeles.” Data include long and short-form
responses for the entire universe of Census respondents and all model estimates are made on
the set of Alaska Native respondents living in the Arctic. Migration responses are derived using
a place of residence response for all Alaska Native respondents living in the Arctic in 2000 and
those who reported living in the Arctic in 1995.2 That is, the data includes place of origin for
each respondent for 1995 and 2000. Migrants were residents who reported living in different

places in each period.

Community data used in the analysis come from public records, the State of Alaska, and
variables constructed from Census data. Variables include public goods, both broadly defined
and specific to the Arctic institutional environment, and government provided infrastructure
and services. Summary statistics and sources of place data are provided in Table 1. As
indicated, amenities differ across Arctic communities and differences are especially great

between villages and regional centers.

7 Data reported in this paper were screened to ensure that no confidential information was inadvertently disclosed. Any opinions
and conclusions expressed herein are those of the author(s) and do not necessarily represent the views of the U.S. Census Bureau.
8 As with all survey data, these data are subject to sampling error. This type of error is less important in rural Alaska since the long
form surveys were administered to about 50% of rural Alaska households instead of the 20% of households who received the long-
form survey in the rest of the United States. Error may also be introduced through use of imputations and substitutions for non-
response. In some cases, surveys were not complete, or information was inconsistent and the Census used substitutions or a hot-
deck type imputation procedure to generate estimates for missing data.
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Table 1. Variable definitions and related means
(Weighted Arctic Sample, n=1132)

. L. Mean
Variable Name Description (Std. Dev)
mover dummy 0 if a stayer 1if moved to another Arctic place (source: US 0.2027
Census 2000) (0.4022)
pwage00_95 predicted wage in 00 destination / predicted wage in 95 origin (source: US 1.0578
Census 2000) (0.3668)
test00_95 8’th grade test scores (% proficient and above in 3 categories) in 00
destination relative to 95 origin (source: Alaska Department of Education 1.1490
& Early Development “Report Card to the Public”) (1.00)
bus00_95 number of business licenses in 00 destination relative to 95 origin (source: 1.0470
State of Alaska) (0.3730)
house00_95 number of new housing units in 00 destination relative to 95 origin 1.0506
(source: US Census 1990 and 2000) (0.3686)
plumb00_95 share of houses with complete plumbing in 00 destination relative to 95 1.2032
origin (source: US Census 2000) (1.322)
pubpct00_95 share of households receiving public assistance in 00 destination relative 1.0505
to 95 origin (source: US Census 2000) (0.3750)
runway00_95 total runway length in 00 destination relative to 95 origin (source: US 1.0206
Federal Aviation Administration NFDC Location ID Database) (0.2445)
origin_dry00 dummy = 1 if the 1995 community is dry (source: Alaska Alcoholic 0.1194
Beverage Control Board) (0.3244)
dry00_place dummy = 1 if the 2000 community is dry (source: Alaska Alcoholic 0.1153
Beverage Control Board) (0.3200)
origin_whaling | dummy =1 if the 95 origin had whale strike quota (source: Alaska Eskimo 0.3395
Whaling Commission) (0.4738)
whaling_place | dummy =1 if the 00 destination had whale strike quota (source: Alaska 0.3574
Eskimo Whaling Commission) (0.4794)
origin_dth violent death rate in the 95 origin community-homicides, suicides, and 0.0087
accidental deaths (source: Alaska Bureau of Vital Statistics) (0.0053)
dth_place violent death rate in the 00 destination community-homicides, suicides, 0.0083
and accidental deaths (source: Alaska Bureau of Vital Statistics) (0.0048)
reg_center_95 dummy =1 if living in a regional center in 1995 (source: US Census 2000) 0.4916
(0.5002)
reg_center_00 dummy = 1 if living in a regional center in 2000 (source: US Census 2000) 0.5147
(0.5000)
emp00_95 ratio of total employment in the 2000 destination relative to the 1995 1.0182
origin (source: US Census 2000) (0.1859)
female dummy =1 for females (source: US Census 2000) 0.5273
(0.4995)
age age (source: US Census 2000) 34.9290
(12.83)
youth dummy =1 if age is >=16 & <=20 0.0911
(0.2879)
elder dummy =1 if age is >=65 0.0387
(0.1929)
weight Individual weight variable (source: US Census 2000) 2.3754
(0.9760)
Region 2=North Slope Villages

4=Nome Villages
6=Northwest Arctic Villages
3= Utqiagvik

5=Nome

7=Kotzebue
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We use three variables to measure community level infrastructure: the percent of houses
without complete plumbing (plumb), the average growth rate of the housing stock between
1990 and 2000 (house), and runway length (runway). Across Arctic villages an average of 56%
of the houses did not have complete plumbing in 2000, in contrast to only ten% of the houses in
Arctic regional centers. Runway length is a determinant of community access since air transport
is the primary means of moving goods and people in the Arctic. Longer runways allow for
bigger planes which lower the cost of travel and the cost of goods delivered to the community.
Housing is considered a public good since in Arctic Alaska the cost of housing is heavily
subsidized by government assistance (Ganley et al., 2005).2 A growing housing stock also

signals an improvement in the quality of the community’s housing.

As a proxy for community economic opportunity, we use business licenses per capita

(bus) and the percent of families receiving public assistance income (pubpct). We assume that
economic opportunity is correlated with more business licenses. Fewer families on public
assistance could signal more opportunity but organized and supportive communities might
also be more effective in applying for public assistance and so this relationship could go either
direction. In Arctic villages, about 4.5% of the population had a business license in 2000 which
was similar to the 6% in regional centers. An average of 21% of families in villages reported
receiving public assistance income; this is more than twice the 10% of families who received

public assistance in regional centers (US Census, 2000).

Three additional variables are used to capture community differences that affect quality
of life and influence migration decisions. The percent of students who are proficient on the 8t
grade standardized tests is our measure of school quality. Across Arctic villages, an average of
26% of students were proficient in 2000; regional centers had higher rates of test proficiency
ranging from 36% to 52% (Alaska Department of Education and Early Development, 2000).
Second, we use the average number of violent deaths per 1000 people for the 1995-2000 period
as a measure of public safety. This rate in the villages was 11.7 (with a standard deviation of
6.7), more than 70% higher than the rate in the regional centers.’ Third, we used an indicator of
local alcohol control. Alaskan communities are allowed to vote to prohibit the sale, distribution,
and possession of alcohol (Berman and Hull, 2001). These “local options” are enforced by state
and local law enforcement. We use a dummy variable (dry) to identify villages that had voted
to ban the possession and sale of alcohol. About 12% of the individuals in our sample lived in
dry villages, other individuals lived in villages that permitted the possession (damp) or sale and

possession of alcohol (wet).

% Violent death rates by community were calculated based on total homicides, suicides, and accidental deaths using data from the Alaska
Bureau of Vital Statistics.

Page 14 of 31



Finally, whaling is an important subsistence activity for many coastal Arctic villages and
to be successful, communities must be able to organize and cooperate. Eleven coastal Alaska
communities are allocated strikes annually by the International Whaling Commission; with
each strike there is a high likelihood of harvesting a whale. Whaling crews are led by captains
who are generally respected men in the community possessing leadership and planning skills.
Whaling communities must work together to harvest and process whales and the fruits of the
harvest are shared broadly across the community (Baggio et al., 2016; Burnsilver et al., 2019;
Stephen R. Braund & Associates, 2018). A binary variable is used to indicate whaling

communities in which roughly 36% of our sample lived in 1995.

We include a total of 12 place amenities in our regression analysis. For binary variables,
local alcohol controls, strike allocations for whales, and regional center indicators, and for the
violent death rate, we include a coefficient for both the origin and the destination to
demonstrate magnitudes of push and pull factors. For other place characteristics, including test
scores, business licenses per capita, housing, plumbing, percent of households receiving public
assistance and runway length, we use a single coefficient that indicates a relative measure. That
is we provide the ratio of the destination value / origin value. A value of one indicates the
relevant place amenities are equal between the origin and destination, a value of less than one
indicates place amenities were lower in the destination, and a value greater than one indicates

amenities were higher at the destination. Related summary statistics are provided in Table 1.
5.2 Estimation Strategy

A standard probit model is used to estimate the probability of migration from one Arctic
Alaska place to another, where the binary choice to migrate (1 if an individual moved to a
different community, 0 otherwise) is regressed on a vector of individual and place
characteristics. For the regression which included the regional centers, we restrict analysis to
individuals living in the Arctic in both 1995 and 2000 and exclude anyone who moved to or
away from the Arctic during this period.'® For the village only regressions we exclude residents
of the regional centers in 1995 and 2000. These results are also robust when selecting one

household adult and using household weights rather than individual weights.

While we control for migration costs using the runway length variable, we assume that
explicit migration costs are relatively constant across Arctic Alaska places. Most moves occur by

plane and travel costs from an Arctic village to an Arctic regional center (i.e. Utqiagvik,

10 1n Howe et al. (2014) we model and test migration decisions for locations outside and within the Arctic. As indicated in Table 2 of
Howe (2009), 3,710 Alaska Native people moved to or from the Arctic between 1995 and 2000; of these, 1,125 moved within the
Arctic.
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Kotzebue, or Nome) are similar; some transportation involves travel by barge or boat in
summer, and in winter, snow machine or use of an ice road to travel to a regional center is a
possibility for a some communities. Most villages in our study region have access to the same

type of summer and winter transportation as other communities in the same region.

Costs of acquiring place specific information are low in our study region due to close
family connections, local radio and newspapers, and frequent travel between communities in
the region. Information about relative changes in local public goods, hunting, and employment
opportunities spreads quickly through dense social networks reducing the costs of acquiring
information (Baggio et al., 2016; Burnsilver et al., 2019). Consequently, we assume that
information costs associated with moving are relatively constant across communities in our

study region.

Expected relative wages are calculated using individual wage predictions for an origin
and all possible destinations (Howe et al., 2014). Because we only observe wages for employed
people, a Heckman two-step selection model was used to estimate wages for each location
based on the sample of employed residents in 2000 (Heckman, 1976). In the first stage we
assume that the probability of working is a function of individual, household, and place
characteristics. In the second stage, the wage rate was assumed to be a function of individual
and place characteristics. From these estimates we predicted wages for each individual across
destinations. One set of regressions used expected wage estimates to capture individual
differences and a second set uses individual descriptors as explanatory variables instead of

predicted relative wages. Findings are robust across specifications.'
6. Results

We test hypotheses using estimates in Table 2. Sample data includes Alaska Native people who

were 18 or older in 2000 and who lived in an Arctic Alaska village or regional center in 1995 and
2000. Migrants are people who reported living in different communities in 1995 or 2000. In both

tables, the first set of regressions (columns 1 and 2) includes residents of all Arctic communities.
The second set of regressions (columns 3 and 4) include only residents of Arctic villages in 1995

and 2000. These specifications capture differences between villages and regional centers in scale,
access, and economic activity. Predicted wages, used in specifications 1 and 3, were estimated

using the two-step Heckman procedure where the selection equation is made up of individual

1 Wage regressions are similar to those reported in Howe et al. (2014) and are available upon request.
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Table 2. Probit Migration Regressions?

(Y= mover, individual moving decision, person weights)

All Arctic Places Arctic Villages
1) () 3) 4
131+ 2.8
pwage00_95 (0.5825) (1.1608)
148 | 142 | 191%* | 163"
£00_95
testih_ 05152) | (0.4997) | (0.6309) | (0.6247)
286 | 287 0.73 1.00
bus00_95 09236) | (0.9902) | (1.2102) | (1.2916)
286 | 2027 | 496%* | 431
5
house00_9 0.7465) | (0.7364) | (1.3380) | (0.9721)
158 | 167 | 071% | 088"
lumb00_95
PrumbrE- 0.5666) | (0.5860) | (0.3307) | (0.3554)
563 | 577%% | 297 | 347+
pubpct00_95 (1.3110) | (1.3398) | (1.1619) | (1.2046)
a0 95 0.89* 111+ 0.82* 0.91
Y- ©0.5218) | (05281) | (0.5097) | (0.5674)
rinins devd0 2027 | 3177 | 3397 | 3.94%
sty 09731) | (09951) | (1.1473) | (1.2673)
4900 olace 281%% | 302 | 335" | 384"
y"up 09134) | (09491 | (1.1171) | (1.2567)
i whalin 1.02 108 | 4627 | 407
8- 8| (0.7183) | (0.7364) | (1.2723) | (1.0292)
haling olace 0.60 0.57 426" | 355
5P ©0.7585) | (0.7312) | (13155) | (1.0670)
oo dih 171017 | 181.43%* | 98.97° | 124.68"*
s (3553) | (36.48) | (38.3438) | (37.5843)
4 olace 139.03% | 14970 | 7346 | -100.53*
-P (40.14) | (41.59) | (43.3982) | (43.1380)
2617 | 3.05%
regcenter9 | 51700 | (0.8142)
207 | 247"
regcenter 00| s056) | (0.7847)
0.59 0.25
emp00_95 (47) (1.3393)
el 0217 025
(1.74) (0.1479)
o -0.00 20,01
5 (24) (.0103)
0.12 0.06
youth (.59) (2482)
lder 0.67* 041
(1.87) (.4666)
o 8217 | 1773 | 1667 | 13.65%
- (3.3966) | (3.9549) | (3.8020) | (3.5449)
N 1132 1132 531 531
Wald Chi2 22976 | 28013 | 83.94%% | 130.41%*
Pseudo R2 06875 | 06786 | 05336 | 04894
Log Likelihood | -423.61 | -43563 | -237.20 | -259.65

aweighted regressions; robust standard errors in parentheses.
*xx % * statistically significant at the 1%, 5%, and 10% levels.
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socioeconomic characteristics. Because of the lack of jobs, the importance of subsistence work,
and the seasonal nature of market work, wage predictions for villages are imperfect. To account
for this, we also estimate our migration equations omitting wages and directly accounting for

individual socioeconomic characteristics as explanatory variables (columns 2 and 4).

As defined in Table 1, several independent community level variables are introduced as
a ratio; the value in the destination community relative to the value in the origin community.
Positive values indicate a relatively greater value in destination relative to origin. So, for
instance, the average test scores were about 15% greater in destinations than in origins. Other
variables enter the equation independently as levels in the origin and destination. For instance,
about 11.5% of people lived in a community in 2000 that had voted to be a “dry” community,

and about 35% of people lived in a “whaling” community in 2000.

Results in Table 2 support the Tiebout hypothesis, all else equal, people move to
improve their consumption of local public goods. Using mean values for the probit coefficients,
the estimated probability of moving between Arctic villages is about 15% (columns 3 and 4,
Table 2) and is about 20% when including Arctic regional centers (columns 1 and 2, Table 2).
Even when controlling for wages and other personal or household characteristics, place specific

variables are often significant. Below we summarize key findings.
1. Improved housing, education, and economic opportunity attract migrants.

Consistent with Tiebout's (1956) predictions and empirical findings from Banzhaf and Walsh
(2008), regression coefficients are positive for local public goods when a move would improve
well-being, even when controlling for relative wages. Coefficients on origin and destination

variables follow a similar pattern.

Access to housing and availability of modern water and sewer systems are linked to
migration decisions as one would expect. In Arctic Alaska there is large variability in water and
sewer conditions across villages; in 1999 most Arctic villages had fewer than 60% of homes with
water and sewer pipes or an enclosed haul system (Haley, 2000). We find that across all
specifications a relatively greater share of housing units with complete plumbing facilities
increases the likelihood of migration (Table 2). Related probabilities suggest that for migrants,
moving to either villages or regional centers, increasing in the relative share of households with
complete plumbing facilities by 10%, increases the probability of migration by about 6%
(columns 1 and 2, Table 2).

An increase in the housing stock has a similar effect. Results are statistically significant
across all four specifications and related probabilities are particularly high for village-to-village
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migration. A 10% increase in a village’s housing stock, increases the probability of migration by
about 15% (columns 3 and 4, Table 2).

Education is also important in the migration decision and relative school quality, as
measured by average test scores, influences migration as expected. In all four specifications
coefficients are statistically significant and suggest that a relative increase in test scores of 10%
increases the probability of migration between 5% and 10% (Table 2.).

We use business licenses per capita and public assistance income as a proxy for relative
economic activity. As indicated in Table 2., business licenses are associated with a greater
probability of migration for data that includes villages and regional centers, but there is no
effect in the village-to-village sample. A 10% increase in the relative number of business licenses

increases the probability of migration by about 10% in specifications 1 and 2 (Table 2.).

The percent of households on public assistance, which perhaps indicates limited
economic opportunity, is the only economic community characteristic with an unexpected sign.
Instead of a negative sign, the percent on public assistance had a significant and positive sign.
People were more likely to move to communities with a greater share of the households
receiving public assistance. As described earlier, public assistance could be an indicator of a
community’s ability to organize so members can apply for and receive federal and state
transfers; the community’s support for processing and filing related documents may represent a

potential for increased well-being in these communities.

2. Safe and dry communities attract migrants.

Coefficients are positive for local public goods that are correlated with safety, cooperation, and
community cohesion. These variables, which enter the equations as origin and destination
values, include binary variables for whaling communities, dry communities, and a continuous
variable for the violent death rate. We find that the probability of migration is reduced when the
origin is either a whaling community and for communities that ban the possession and sale of
alcohol. Similarly, the probability of leaving a community is greater for communities with
relatively higher rates of violent deaths. In-migration patterns are similar. People are more
likely to move to villages that are dry, that are whaling communities, and that have relatively

lower rates of violent deaths compared to other Arctic places.

Studies have found that rates of violent death in the Arctic are highly correlated with
other community characteristics; for instance, relatively higher average income, the overall
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share of married couples, and the number of traditional elders, are correlated with a lower
incidence of violent deaths (Berman, 2014; Berman et al., 2000). Consistent with these
observations we find that out-migration is associated with higher rates of violent deaths; a ten
percent relative increase in violent deaths in the origin increases the probability of outmigration

from about 3% to 5% (columns 3 and 1 respectively).

Migration patterns also differ between “dry” communities and communities that allow
the sale and/or the possession of alcohol. Across all four equations we see that this variable has
a strong impact on the probability of out-migration particularly in the village-to-village sample.
For village-to-village migration (columns 3 and 4), starting out from a wet village (relative to
starting from a dry village) increases the probability of moving to a dry village by about 83%.
When the regional centers are included, individuals starting out from a damp or wet village or
regional center increases the probability of migration only about 4% relative to starting out from

a dry village (columns 1 and 2).

Whaling is an important indicator of community cohesion as successful whaling
communities must cooperate, share, and plan for two large harvests annually. The presence of
whaling captains also enhances community leadership and cohesion. Whaling captains are
esteemed community leaders who invest significant personal funds in the whaling activity and
facilitate cooperation and sharing within communities. Harvested whales are distributed widely
within a community and with other communities and families in the region (Stephen R. Braund
& Associates, 2018). As indicated, whaling variables are significant in the village-to-village
migration equations (columns 3 and 4). Starting in a whaling village reduces the probability of
migration significantly and, for those who move to another village, they are more likely to move

to a whaling community all other things equal.

3. Relative wages influence migration as expected.

Consistent with Harris and Todaro (1970), relative wages significantly affect the direction of
individual migration. Across specifications individuals migrate towards communities that offer
a higher expected wage. As relative wages increase 10% the probability of migration increases
by about 4% for the entire Arctic; the effect is about double when restricting analysis to village-
to-village migration. Similarly, we find in related research that Arctic movers consider potential
economic opportunity as they move up through a place hierarchy from small villages to

regional centers to larger urban destinations (Howe et al., 2014).
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7. Discussion of Results

We find strong evidence supporting our first hypothesis: All else equal, the probability of
moving to places with more desirable place amenities is greater than to places with less
desirable place amenities. Similar to related research, we find that migration decisions are
influenced by place amenities (Jauhiainen, 2009; Serensen, 2018). For instance, using place level
data Serensen (2018) finds that rural place-based physical and human capital are positively
correlated with population growth in Denmark. And, in northern Finland, Jauhiainen (2009)
finds that rural place amenity improvements facilitated by the EU Seniorpolis policy, increase
the probability of urban-to-rural migration for the elderly. Migrants to Arctic Alaska places are
attracted by similar place based amenities, in addition to subsistence amenities, unique to the

Arctic environment.

With respect to water and sewer place-based amenities, we find that communities with
relatively better water and sewer systems had a strong and statistically significant increase in
the probability of migration. For an entire community that transitions from honey-buckets to a
closed water and sewer system (i.e. a 100% increase) the probability of migration would
increase by about 60%. In our study region there was (and remains) significant variation in
water and sanitation systems. Overall, 56% of housing units in the three regions lacked
plumbing facilities. Out of the 11 communities in the Northwest Arctic Borough, for instance, 6
communities had full piped service to 70% or more of homes, whereas the 5 other communities
relied on honey-buckets and a central washeteria and showers (Haley, 2000). A lack of adequate
water and sanitation systems has led to water scarcity in some Northwest Arctic communities,
leaving less water available for hygiene and other household needs (Eichelberger, 2010). Alaska
has a history of high rates of infectious disease in many communities because of poor sanitation;
in the 1950s safe water access points were added to many villages significantly reducing the
incidence of disease (Eichelberger, 2010). Even today adequate water and sanitation systems are

positively correlated with better health outcomes.

We also find that an increase in the housing stock has a similarly strong effect. An
increase of about 10% in available housing stock increases the probability of migration by about
15%. Most communities in our study region had limited housing availability. As indicated in
Ganley et al., (2005), there were shortages of approximately 400 housing units in the North
Slope Borough region, 883 units in the Northwest Arctic Borough, and 1060 housing units in the
Nome Census area in the early 2000s. Similarly, a 2004 Housing and Urban Development
survey found significant overcrowding in our study region, 1,324 housing units in the Nome
region, 889 housing units in the North Slope Borough, and 906 housing units in the Northwest
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Arctic region (Ganley et al., 2005). Our estimates are consistent with the fact that communities

with available housing attract in-migrants.

Better educational opportunities, as reflected by relatively higher test scores, is also
associated with a higher likelihood of in-migration. Test scores across the region vary
considerably; average 8th grade proficiency in reading, writing and math among villages in
2000 was roughly 27%, with a high of 61% and a low of 0%. Average proficiency in regional
centers was 46%. Consistent with other contexts (Dustmann and Glitz, 2011; Serensen, 2018), we
find that Alaska Native people living in the Arctic invest in their own education and in the

educational attainment of their children and it affects migration decisions.

Provision of housing, water and sewer, and education in rural Arctic Alaska
communities, while heavily dependent on State and Federal transfers, also involves
coordination at several levels. First, local communities must effectively communicate to regional
and borough governments and tribal organizations community needs. Borough governments,
tribal organizations, and Alaska Native Corporations petition the State of Alaska and the
Federal government to fund projects within the Borough or Regional Corporation boundaries.
Community village corporations and tribal governments also directly apply for State and
Federal funding for local capital projects, such as a new washeteria, generator, or runway
improvements. In addition, local communities must solve a collective action problem before
receiving federal or state funding. For instance, communities that can share administrative
services and facilities across tribal, corporation and municipal entities can lower costs (Haley,
2000), and communities need to agree on other aspects of a large water and sewer project in
order to receive funding (e.g. a lagoon location, timeline, and a fee schedule). Solving this
collective action problem is similar to the problem solved when Arctic communities approve
new oil and gas development (Haley, 2004). Cohesive communities, where tribal governments,
municipal governments, Alaska Native Village Corporations, and Alaska Native Regional
Corporations also work in tandem, should be more successful in attracting State and Federal

funding for large public goods projects than less cohesive communities.

Finally, in terms of economic opportunity, we use two simple measures, business
licenses and the percentage of households on public assistance. Business licenses per capita had
a positive and significant effect in the cluster of communities including regional centers
(equations 1-2); this effect persists with and without relative wages. Second, we find that the
percent of the population on public assistance has a significant and positive effect on migration.
As indicated earlier, we interpret this as an indicator of a community’s ability to cooperate. For
instance, through the late 1980s and 1990s the State of Alaska STEP program (State Training and
Employment Program), Alaska’s REDI program (Rural Economic Development Initiative) and
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the Federal School To Work Opportunities Act emphasized public and private partnerships
(Blatchford, 1994). Under RED], for example, communities proposed development projects to
the State of Alaska based on community needs and through a competitive process communities
received funding and related development assistance (Blatchford, 1994). Communities more
competitive in related processes would have higher levels of public assistance vis-a-vis other
communities and presumably would attract migrants. Our results are consistent with this
interpretation. Isserman et al. (2009) explore the effects of rural “place prosperity” on
demographic change in the United States and find supporting evidence but note that Alaska is
excluded in their analysis given limited data availability. Our findings suggest that place

prosperity is an important component of the migration decision.

Our second hypothesis is that, all else equal, better subsistence opportunities and higher
measures of community resilience in the origin community, reduce the probability of out-
migration. Subsistence harvests our study region (i.e. Arctic Alaska) are greater than in other
rural Alaska regions and of these harvests, whale and other marine mammals make up the
largest share of Arctic subsistence (Fall, 2016). We designate the 11 Arctic communities with a
strike allocation from the International Whaling Commission as a “whaling place” and use this
variable as a proxy for strong place-based subsistence opportunities. With respect to migration,
Berman (2009) models the relationship between subsistence and moving decisions and, using a
“desire to move” question from the Survey of Living Conditions in the Arctic, finds that
eliminating subsistence opportunities in the origin, increases the desire to move as much as a
loss of employment opportunities. Our findings, using a much more general indicator of

subsistence, are consistent with those reported by Berman (2009) and Berman (2021).

We also find that safe and healthy communities, as indicated by a relatively lower
violent death rate, influence migration patterns in the expected direction. Similar, to our results,
Berman (2009) finds those had experienced violence in the past year were more likely to
consider moving to another community. This complements the subsistence finding, since
hunting and sharing of wild foods not only contributes to food security but deepens social
relationships and resilience of Arctic communities (Burnsilver et al., 2019). We also find that
migration patterns are affected by local options that govern the sale and/or the possession of
alcohol. In movement between villages, local options that allow the sale and possession of
alcohol result in a type of “push” migration; starting out from a wet village (relative to starting
from a dry village) increases the probability of moving to a dry village by about 83%. This is
likely the case because, as described in Berman et al. (2000) and Berman and Hull (2001), local
options to restrict the sale and possession of alcohol in a community reduce injury deaths and

reduce many of the negative effects of alcohol abuse in a community. The fact that a community
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agrees to restrict alcohol may also signal something about shared values, leadership, and

collective action in a community.

Our results support the hypothesis that relatively higher wages in a destination
increases the probability of out-migration. As in other analyses of Arctic migration decisions,
we find a strong effect of expected earnings on migration decisions (Howe et al., 2014; Huskey
et al., 2004). Overall in the Arctic, an increase in 10% in predicted relative earnings in the

destination increases the likelihood of migration by about 4%.

Finally, while our results are based on 2000 US Census data, significant rural-to-rural
Arctic migration has persisted since the 2000 Decennial US Census. As discussed, 2000 was the
last decennial census to use Census long form questions, including the 5-year migration
question. It was also the last US Census to collect a large oversample of households in rural
Alaska. While we cannot test the same set of hypotheses with more recent ACS data, we can
confirm some of the general patterns of migration using origin and destination matrices
published by the State of Alaska. These public data are based on applications for the Permanent
Fund Dividend, an application all Alaskans submit each year, or they forgo receipt typically of
over $1,000 from the State. Given the financial incentives, almost all eligible children and adults
submit annual applications. As illustrated in Figure 2, patterns of internal migration are

constant over the period for each region, and have remained similar to levels observed in 2000.

Figure 2. Internal Migration within Arctic Alaska Census Areas based on Alaska Permanent
Fund Dividend Application data, 2000-2020
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8. Conclusion

To summarize, we find place specific amenities have a strong influence on rural-to-rural
migration decisions even with control variables; migration between Ifiupiat villages in the
Alaskan Arctic is a function of a community’s relative bundle of local public goods, including
amenities like subsistence opportunities which are integrally linked to Ifiupiat culture. Our
findings are specific to rural-to-rural migration decisions among remote Arctic Alaska
communities and, as such, contribute to a larger body of literature addressing Indigenous
migration (Carr, 2009; Figueroa et al., 2009) and amenity migration in rural places of the UK,
northern Europe or high amenity areas in Australia or the continental United States (Argent et
al., 2014; Elshof et al., 2017; Gosnell and Abrams, 2011). Our research also complements the
economics literature, much of which has focused on rural to urban migration (Fuwa, 2011;
Lucas, 1997; Taylor and Martin, 2001) or urban-to-rural migration (Stockdale, 2016; Wang and
Chen, 2019); related economic studies highlight the relationship between migration and
economic opportunities, environmental change, and migration as a means to spread risk across
locations and households (Curran, 2002; Fuwa, 2011; Lucas, 1997).

Migration in the Alaskan Arctic supports Tiebout’s (1956) observation that people “vote
with their feet” to improve access to local public goods. Our findings are robust under a
number of specifications. Most importantly, the results hold whether the Arctic regional centers
are included or omitted. This means the patterns identified are not simply a stepwise pattern of
migration from smaller to larger communities. Existing studies of rural-to-rural migration have
highlighted enhanced income opportunities, balancing risks, or adapting to changes in the
environmental resource base as drivers of the migration decision (Bijker et al., 2012; Curran,
2002; Elshof et al., 2017). Our study adds other factors to the explanation of rural-to-rural

migration, factors that are particularly relevant to a remote Arctic and Indigenous context.

For Arctic Alaska, these results have important policy implications. The economic and
demographic health of Alaska’s small rural communities has been a long-term concern of
Alaska public policy. Small, rural, remote communities also play a central role in the culture of
Alaska Native people. While Arctic communities provide an ideal environment for traditional
subsistence activities, they often have fewer formal sector job opportunities, hence there are
high rates of unemployment and income measures of poverty. Our results help explain why
many Arctic communities faced with similar economic conditions still attract in-migrants and
have not experienced significant net outmigration. The Tiebout story suggests publicly
provided goods and services may influence the demographic health of Arctic communities as
much as economic opportunity. Investment in community infrastructure is a critical component

to sound public policy for development of remote, rural Arctic communities.
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