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Research Note: Demographic Change on the United States 
Coast, 2020–2100

Mathew E. Hauer, R. Kyle Saunders, and Dan iel Shtob

ABSTRACT Prospective demo graphic infor ma tion of the United States is lim ited to 
national-level ana ly ses and sub na tional ana ly ses of the total pop u la tion. With nearly 
40% of the U.S. pop u la tion being res i dents of coastal areas, under stand ing the antic-
i pated demo graphic changes in coastal counties is impor tant for long-range plan ning 
pur poses. In this research note, we use long-range, county-level pop u la tion pro jec tions 
based on a sim pli fied cohort-com po nent method to dis cuss demo graphic changes by 
age, sex, and race and eth nic ity for coastal counties between 2020 and the end of the 
cen tury, and we com pare these changes to inland counties. Presently, coastal counties 
are sta tis ti cally sig nifi  cantly dif fer ent from inland counties by race and eth nic ity (more 
diverse) and sex (more women) but not by age, yet by 2025, we expect coastal counties 
to become sig nifi  cantly older than inland counties. We note sev eral impor tant tra jec to-
ries of predicted demo graphic out comes in coastal counties across the remain der of the 
cen tury: (1) the non-His panic White pop u la tion is expected to decrease, both numer i-
cally and as a per cent age of the pop u la tion; (2) the pop u la tion older than 65 is projected 
to increase, both numer i cally and as a per cent age of the pop u la tion; and (3) the ratio 
of women to men remains con stant over the cen tury at 1.03. These trends com bine to 
sug gest that the future U.S. coast line will likely be both increas ingly diverse racially 
and eth ni cally and sig nifi  cantly older than it is today.

KEYWORDS Demographic shift • Coastal pop u la tions • Differential vul ner a bil ity •  
Climate change

Introduction

Nearly 40% of the U.S. pop u la tion lives in a coastal com mu nity (Crossett et al. 2014), 
and coastal areas are among the most rap idly grow ing areas in the United States 
and across the world (Neumann et al. 2015). Descriptions of his tor i cal demo graphic 
change abound in both the aca demic and the gray lit er a ture (Creel 2003; Crossett 
et al. 2014; Hinrichsen 1999; Wilson and Fischetti 2010), yet reports describ ing 
future demo graphic changes are lim ited to national-level ana ly ses (Gerland et al. 
2014; Jiang et al. 2020; Vespa et al. 2018) or to descrip tions of total pop u la tion in 
coastal areas (Jones and O’Neill 2016; Neumann et al. 2015). Secular demo graphic 
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trends in the United States sug gest growth of both com mu ni ties of color and older 
pop u la tions (Vespa et al. 2018) but, to our knowl edge, no ana ly ses of antic i pated 
demo graphic change in coastal areas pres ently exist. It is widely rec og nized that 
coastal areas are at or near the fore front of cli mate change impacts—impacts that are 
unequally dis trib uted across pri mary demo graphic clas si fi ca tions such as age, sex, 
and race and eth nic ity (Barros and Field 2014; Harlan et al. 2015). Understanding the 
future demo graphic changes in coastal com mu ni ties can help illu mi nate impor tant, 
broad demo graphic pat terns and inform deci sion-mak ing for cli mate change, disas ter, 
and envi ron men tal jus tice plan ning.

To inves ti gate the antic i pated demo graphic changes in the coastal United States, 
we use recently published, detailed county-level pop u la tion pro jec tions (Hauer 
2019) for the 258 counties the U.S. Census Bureau identifies as coastal to describe 
the antic i pated demo graphic changes along age, sex, and race/eth nic ity from 2020 
until the end of the cen tury.1 These data pro ject pop u la tions for 18 five-year age-
groups (0–85+), two sex groups (male and female), and four race/eth nic ity groups 
(non-His panic White, non-His panic Black, non-His panic Other, and His panic). These 
demo graphic pop u la tion pro jec tions employ cohort-change ratios (CCRs) and cohort-
change dif fer ences (CCDs) in Leslie matrix pro jec tion mod els. We note that the pop-
u la tion pro jec tions do not account for poten tial racial iden tity changes over the life 
course—changes that are likely to occur (Alba 2018)—nor for adap ta tion, and this is a 
lim i ta tion in our anal y sis. See Hauer (2019) for a detailed descrip tion of the meth ods.

We choose 2100 as a ter mi nal date, despite its long tem po ral dis tance, because 
of that year’s impor tance in the cal cu la tions of the U.S. Climate Assessment and the 
Intergovernmental Panel on Climate Change. We com pare the dif fer ences between 
coastal and inland counties along age/sex/race/eth nic ity to deter mine if coastal coun-
ties expe ri ence sec u lar demo graphic trends (i.e., become more diverse and older) 
(Vespa et al. 2018). Then, we describe the antic i pated demo graphic changes in coastal 
counties along these pri mary demo graphic clas si fi ca tions.

Results

Comparison to the Inland United States

Current demo graphic trends show both coastal and noncoastal areas becom ing more 
racially and eth ni cally diverse, hav ing a larger older pop u la tion, and being rel a tively 
even across sex categories; how ever, the coastal trends far outpace the rest of the 
coun try. Table 1 reports sum mary met rics for these trends in the coastal and inland 
United States, aggre gated to their respec tive geog ra phies.

1 Hauer (2019) con trolled his pop u la tion pro jec tions to the Shared Socioeconomic Pathways (SSPs) and 
performed an ex-post-facto error anal y sis against mul ti ple published pop u la tion pro jec tions (Raftery et al. 
2012; Rayer 2008; Smith and Tayman 2003; Sprague 2012; Wilson 2016). The SSPs rep re sent pos si ble 
socio eco nomic sce nar ios that cou ple poten tial chal lenges for reduc ing car bon emis sions with chal lenges 
for adapting to cli mate change impacts. For a detailed descrip tion of the SSPs, see KC and Lutz (2017). 
Throughout our results, we derived upper and lower bounds in paren the ses based on the upper/lower 
bounds of all  five SSPs. Point esti ma tes came from SSP2: Middle of the Road.

D
ow

nloaded from
 http://dup.silverchair.com

/dem
ography/article-pdf/59/4/1221/1624645/1221hauer.pdf by guest on 24 April 2024



1223Demographic Change on the U.S. Coast, 2020–2100

Both the coastal and inland regions are projected to become increas ingly non-
White, with non-His panic White pop u la tion shares declin ing by 20 and 27 per cent age 
points, respec tively. The aging expected to occur in coastal areas is accel er ated com-
pared to that in inland areas, with median ages increas ing by 14 and 11 years, respec-
tively. Finally, the ratio of women to men in coastal areas stays rel a tively con stant at 
1.03 but approaches 1.01 in 2100 in inland areas.

Figure 1 shows the results of Welch’s unequal var i ances t test (Welch 1947), a non-
para met ric test of means, between coastal and inland areas for the year 2100 for the per-
cent age of the pop u la tion that is non-His panic White, the median age, and the ratio of 
women to men. In 2020, coastal counties are sig nifi  cantly dif fer ent from inland counties 
by race/eth nic ity and sex ratio but not by age. But by 2050, coastal counties are sig nifi -
cantly dif fer ent than inland counties under all  three met rics, suggesting that coastal coun-
ties will con tinue to be more diverse, have more women than men res i dents, and become 
sig nifi  cantly older. We esti mate that coastal counties will begin to become sig nifi  cantly 
older than inland areas around 2025 and con tinue aging faster than inland areas through 
2100 (2025, p = .0409; 2030, p = .0064; 2050, p = .0001; 2065, p = .0000).

Race/Ethnicity

We find that U.S. coastal com mu ni ties will be con sid er ably more diverse through 
the remain der of the cen tury than they are today (Table 2 and Figure 2). Currently, 
the coast line is major ity non-White, with less than 50% of the pop u la tion being 
non-His panic White. Demographic change in coastal com mu ni ties will likely 
lead to a dwin dling of this pop u la tion—both in abso lute num bers and as a pro-
por tion of the total pop u la tion—through 2100.

All non-White racial/eth nic groups are projected to increase—in abso lute num bers 
and as pro por tions of the total pop u la tion—as the cen tury progresses. By 2050, the 
non-His panic White pop u la tion is projected to account for less than 40% of the U.S. 

Table 1 Demographic trends by race/eth nic ity, age, and sex aggre gated to the coastal (n = 258 counties) 
and inland (n = 2,879 counties) United States in 2020, 2050, and 2100

Measure Coastal Inland

Non-His panic White (%)
 2020 47.8 65.8
 2050 37.6 (37.4–37.9) 53.7 (53.4–54.1)
 2100 27.8 (27.4–28.2) 38.8 (38.2–39.2)
Median Age
 2020 33.5
 2050 39.4 (37.2–41.3) 37.5 (35.2–40.1)
 2100 47.9 (42.9–50.4) 44.7 (39.3–47.9)
Ratio of Women to Men
 2020 1.03 1.02
 2050 1.03 (1.02–1.03) 1.02 (1.01–1.02)
 2100 1.03 (0.973–1.06) 1.01 (0.965–1.04)

Notes: Upper and lower bounds, based on the upper and lower bounds of all  five Shared Socioeconomic 
Pathways (SSPs), are shown in paren the ses. Point esti ma tes come from SSP2.
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Table 2 Projected pop u la tions in the 258 U.S. coastal counties (in mil li ons)

Race/Ethnicity
Population 

2020
Population  

2050
Population  

2100
Numeric  
Change

Percentage 
Change

Non-His panic 
Black 13.3 16.9 (14.0–19.9) 18.9 (10.8–29.3) 5.63 (−2.19 to 15.7) 42 (−17 to 116)

His panic 26.1 40.0 (33.0–47.6) 56.2 (31.7–88.2) 30.1 (6.28–61.5) 116 (25–231)
Non-His panic 

Other 12.1 19.9 (16.7–23.3) 26.7 (15.4–40.5) 14.6 (3.56–28.1) 121 (30–228)
Non-His panic 

White 47.0 46.2 (38.7–54.2) 39.2 (22.7–59.8) −7.88 (−23.4 to 11.8) −17 (−51 to 25)

Notes: Upper and lower bounds, based on the upper and lower bounds of all  five Shared Socioeconomic 
Pathways (SSPs), are shown in paren the ses. Point esti ma tes come from SSP2.
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Fig. 1 Results of Welch’s unequal variances t test between coastal (n = 258) and inland (n = 2,879) coun-
ties by race/ethnicity, age, and sex from 2020 to 2100. The numbers under the bars are the group medians 
for each region in each period. All three summary statistics are significantly different at p < .05 in 2100, 
suggesting that coastal areas are significantly more racially and ethnically diverse, are older, and con-
tain more women than men compared with inland areas. Coastal counties are not significantly older than 
inland counties in 2020, but become significantly older by 2050. Note that Welch’s t test bases the degrees 
of freedom on the Welch–Satterthwaite adjustment, which always yields fewer degrees of freedom.  
NH = non-Hispanic. ns = not significant. *p < .05; ***p < .001; ****p < .0001

coastal pop u la tion—a decline of nearly 10 per cent age points and a change of −0.83 
mil lion (between −8.3 mil lion and +7.2 mil lion). Conversely, the His panic pop u la tion 
is likely to increase by more than 50% by 2050 (between 26% and 83%), when it will 
account for more than 30% of the U.S. coastal pop u la tion.

This shift toward an increas ingly diverse U.S. coast line is not lim ited to spe cific 
areas. Figure 3 shows the geo graphic dis tri bu tion of race and eth nic ity in the coastal 
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United States in 2020 and projected in 2100 as a bivar i ate choropleth. The dom i nant 
racial/eth nic group in each county is uniquely col ored, and the deep ness of the color 
cor re sponds with the per cent age of the pop u la tion that the dom i nant group rep re-
sents. Even though the over all U.S. coast is major ity non-White, most coastal coun-
ties con tain 75%+ non-His panic White pop u la tion, as exhibited by the dark blue color 
in the major ity of counties. Only pock ets of counties in parts of California, south ern 
Texas, and south Florida are dom i nantly His panic—shown by the light reds—but 
they are decid edly less dom i nant than the non-His panic White pop u la tions. Alaska 
and Hawaii con tain sig nifi  cant pop u la tions that are Native Amer i can, Pacific Islander, 
and Asian racial/eth nic groups. Isolated pock ets of non-His panic Black dom i nance 
are also found in parts of the U.S. South.

By 2100, how ever, the dark blue counties indi cat ing a non-His panic White dom i-
nance are con sid er ably reduced in num ber and in hue (suggesting a smaller non-His panic 
White dom i nance by 2100), and many areas across the entire coast line con tain sig nifi  cant  
His panic major i ties—espe cially in the Northeast and California.

Age

Through the remain der of the cen tury, the coastal com mu ni ties are likely to be con-
sid er ably older than at pres ent (Figure 4, panel a). Today, the U.S. coast con tains 
approx i ma tely 16.1 mil lion peo ple over the age of 65, representing 16% of the coastal 
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Fig. 2 Projected populations by race/ethnicity in the 258 coastal U.S. counties. Panel a shows numeric 
population in millions. Upper and lower bounds are based on the upper and lower bounds of all five SSPs. 
Point estimates come from SSP2. Panel b shows the relative distribution of population by race/ethnicity.
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Fig. 3 Racial composition of U.S. coastal counties in 2020 and 2100. The colors along the coastline repre-
sent the largest racial/ethnic group in each county, and the hue indicates the percentage of the total popu-
lation composed by that group. NH = non-Hispanic.
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pop u la tion. However, by 2100, the pop u la tion older than 65 is projected to more 
than tri ple to 51.5 mil lion peo ple (30 mil lion–70 mil lion) and will account for 37% 
(33%–42%) of the coastal pop u la tion. This would increase the pro por tion of the 65+ 
age-group from approx i ma tely 1 in every 6 coastal res i dents to more than 1 in every 
3. This rep re sents a sig nifi  cant demo graphic shift from a rel a tively youth ful coastal 
pop u la tion to a decid edly more elderly pop u la tion.
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Fig. 4 Population projections by age for the 285 coastal U.S. counties. Panel a shows the population age 
distribution (in millions) in 2020 with the lollipop lines and the projected population in 2100 in the hollow 
boxes. Panel b shows the change in three demographic age-groups between 2020 and 2100. Upper and 
lower bounds are based on the upper and lower bounds of all five SSPs. Point estimates come from SSP2.
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For nearly every age-group below age 40, the projected pop u la tions exhibit very 
lit tle change. On the other hand, each age-group above age 40 shows much larger 
growth. The coastal com mu ni ties for the remain der of the cen tury are likely to be 
pop u lated by con sid er ably older res i dents, with the open-ended age inter val (85+) 
show ing the greatest numer i cal and per cent age increase in pop u la tion. Older women 
(in par tic u lar, women aged 85+) rep re sent the larg est pop u la tion increase. Broad 
demo graphic group ings of young (0–19), work ing age (20–64), and old (65+) help 
illu mi nate the aging trend by midcentury (Figure 4, panel b). Despite the fact that the 
coastal United States is known as a retire ment des ti na tion, the young pop u la tion in 
coastal com mu ni ties is pres ently larger than the old pop u la tion. However, within 20 
years, the older pop u la tion will numer i cally out num ber the young pop u la tion.

This demo graphic shift to older pop u la tions is espe cially pro found in some of the 
larg est U.S. coastal counties. Figure 5 pres ents the median ages in 2020, 2050, and 
2100 for the 25 most pop u lous coastal counties. Pinellas County, Florida, is expected 
to be the oldest by 2100 with a median age of 53.5—an increase of more than 10 
years. We expect some counties to age much faster than oth ers: Miami-Dade, Florida, 
and Alameda, California, in par tic u lar, will see con sid er able aging by 2050, while 
other counties, such as New York, New York, and Fairfax, Virginia, will see rel a tively 
lit tle aging by 2050.

Sex

Our results regard ing sex com po si tion in the coastal United States are mark edly dif-
fer ent from the results for race/eth nic ity and age (see Figure S1 in the online sup ple-
ment). We find that coastal counties today con tain approx i ma tely 1.3 mil lion more 
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women than men (49.9 mil lion women to 48.6 mil lion men), and this dis par ity grows 
by more than 0.5 mil lion women to 1.9 mil lion more women than men by 2100 (71.4 
mil lion women to 69.5 mil lion men). However, the ratio of women to men remains 
con stant over the next 80 years at 1.03 women per man.

Differential Vulnerability to Sea-Level Rise

Most ana ly ses concerning vul ner a bil ity to sea-level rise focus on total pop u la-
tions in the future (e.g., Hauer et al. 2016; Neumann et al. 2015) or exam ine vul-
ner a bil ity within pres ent demo graphic con di tions (e.g., Emrich and Cutter 2011; 
Spanger-Sieg fried et al. 2017). Here, we com bine the counties most at risk to 
inun da tion from sea-level rise with our demo graphic pro jec tions to exam ine dif-
fer en tial vul ner a bil ity to sea-level rise.

We strat ify U.S. coastal counties by the per cent age of the pop u la tion at risk to 3 
feet of sea-level rise in 2100 into five quar tiles (Figure 6). We find that race/eth nic-
ity com po si tions fol low an upside-down U shape based on sea-level rise risk, where 
counties with the most and least risk are likely to have lower non-His panic White 
per cent ages of the pop u la tion, with the counties most at risk to sea-level rise hav ing 
the low est such per cent age (Figure 6, panel a). We also note that most counties—
regard less of sea-level rise—are likely to be increas ingly non-White as the cen tury 
progresses. Regarding aging, we find that the oldest counties tend to have the low est 
risk of sea-level rise and the counties with the highest risk tend to have the youn gest 
pop u la tions (Figure 6, panel b).
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Fig. 6 Projections of the percentage of non-Hispanic White population and the median age in U.S. coastal 
counties in 2100, stratified by the risk to 3 feet of sea-level rise. Risk projections are from Hauer et al. 
(2016). The riskiest counties are likely to have more racial/ethnic diversity in 2100 and to be younger 
compared with less risky counties.
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Discussion

Two major, sec u lar trends will come to a head in this cen tury: demo graphic change 
and cli mate change. As we dem on strate, peo ple of color and the elderly will likely 
pre dom i nate in coastal regions in the future and, at the same time, cli mate impacts 
due to inten si fied warming are expected to worsen as we approach the end of the 
cen tury. Our results sug gest that cli mate change haz ards in coastal regions will likely 
threaten an increas ingly diverse and older coastal U.S. pop u la tion, poten tially ampli-
fy ing already existing inequalities. Environmental jus tice and related disas ter plan-
ning issues are likely to become more impor tant in the future.

While many of the trends are rather homo ge neous (i.e., aging and diver si fi ca tion), these 
trends are not uni form across the U.S. coast line nor within areas more or less threat ened 
by sea-level rise. In fact, con sid er able het ero ge ne ity exists across the coast line in terms of 
the speed of demo graphic change and the ulti mate amount of demo graphic change. The 
impli ca tions of an aging and diverse coastal pop u la tion are also mark edly dif fer ent for 
dif fer ent regions of the United States, given the his tor i cal twin leg a cies of rac ism/seg re-
ga tion (Massey 1990) and long-term depop u la tion (Johnson and Lichter 2019). However, 
our results empha size the impor tance of under stand ing local ized demo graphic change 
within the broader con text of cli mate change. Marginalized groups could face the brunt of 
cli mate change in unex pected ways.

We rec og nize that over long time frames any num ber of cir cum stances may 
arise—not the least of which involves cli mate change—that may alter the com po si-
tion of coastal pop u la tions and there fore acknowl edge impor tant lim i ta tions in using 
these pro jec tions in our anal y sis. First and fore most, our pro jec tions do not account 
for cli mate change impacts in the pro jec tions them selves; these pop u la tion pro jec-
tions are strictly demo graphic pro jec tions. Climate change broadly, and sea-level rise 
spe cifi  cally, is likely to spur migra tion in this cen tury (Black et al. 2011). Sea-level 
rise could alter res i den tial mobil ity pat terns (Hauer et al. 2020), fer til ity rates (Grace 
2017), and mor tal ity rates (Huang et al. 2011). Government-spon sored man aged 
retreat pro grams to relo cate indi vid u als away from risky coastal areas (Siders et al. 
2019) could also mark edly alter the under ly ing demo graphic pro cesses.

Additionally, it is entirely pos si ble that the demo graphic changes alone pre-
dicted here could be dif fer ent. For exam ple, aging in coastal areas could attract 
more work ing-age peo ple as salaries rise for scarce elder-care labor. The COVID 
pan demic, unfore seen at the time Hauer (2019) published his pro jec tions, almost 
cer tainly will alter the future demo graphic tra jec tory of the United States, though 
the extent of this alter ation remains to be seen. Alternative demo graphic futures 
could nat u rally arise over the course of the cen tury, thus it is pos si ble that our 
find ings will not fully cap ture the projected demo graphic change in the U.S. 
coastal pop u la tion over this time frame.

Second, the pop u la tion pro jec tions are lim ited to the county level. These pro jec-
tions can not dis tin guish who resides in the most envi ron men tally vul ner a ble loca-
tions in coastal com mu ni ties and, pre sum ably, those who might be most impacted. 
While it is true that those clos est to the shore line are most at risk to sea-level rise 
haz ards, it is also true that those more dis tant from the shore line will still expe ri ence 
impacts. Besides com plete inun da tion (the con ver sion of hab it able dry land to inhab-
it able water), many sea-level rise impacts affect areas broader than neigh bor hoods 
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and may spread over the entire coastal region (McAlpine and Porter 2018). In this 
note, we are not inter ested in any spe cific envi ron men tal haz ard that would neces si-
tate the pro jec tions of indi vid ual coastal haz ards, but rather we sit u ate the chang ing 
demo graph ics of the coastal United States within the con texts of broader vul ner a bil-
ity to haz ards asso ci ated with cli mate change and invite future research into more 
spe cific, local ized, and region al ized pat terns of cli mate impacts.

Finally, the pro jec tions we employ in our anal y sis explic itly assume that past 
demo graphic rates pre dict future demo graphic rates. This assump tion likely holds 
over a few decades, but any devi a tion in predicted rates could result in siz able errors 
over long time hori zons. While it is pos si ble that any sin gle find ing we describe might 
not man i fest in the future (i.e., par tic u lar dif fer en tials between coastal and inland 
areas), the gen eral trends we describe are likely to unfold. ■
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