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U.S. Population Growth: Where is housing
demand strongest?

What is the main driver of demand for housing in the United States?

The answer is simple: people. The American population is a diverse group
with multifaceted and individualistic housing needs. Housing is a long-
lasting investment, so investment decisions made today in the type of
housing built will shape the availability of housing long into the future.

The slow-moving currents of housing demand and supply are often
distorted in the short run by economic factors such as the business cycle
or interest rate movements. But in the long run, the deep forces of supply
and demand, including demographic-driven
demand, shape the housing market, the cost
of housing, and ultimately, who lives where In the long run, the deep forces
and in what type of housing. of supply and demand, including

demographic-driven demand,
Our understanding of the long-run demand for housing in
the U.S. comes from the careful study of detailed historical
data on the demographics of the American people. the cost of housing, and
Precisely, because absent calamity, the nation’s population . ,
changes slowly. Despite slow changes, factors such as Ultlmately’ who lives where
shifting mortality and immigration lead to surprises in and in what type of housing.
housing demand trends. Gradually, new construction arises
to replace deteriorating housing stock and accommodate
new households. Overall, in the past decade, housing
supply has failed to match the undercurrents of demographic-driven housing demand for various
reasons (such as lack of labor, land-use regulation, rising raw material costs, and lack of available
lots for development). The result has been intense pressure on rents and house prices, whose
growth has far outpaced the price growth of non-housing goods and services.

shape the housing market,
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These dynamics play out in the thousands of individual housing markets that make up the United
States. The American people continue their slow migration toward Southern and Western states.

As they empty the great industrial cities of the North and Midwest, these domestic migrants compete
for housing with the influx of migrants from abroad seeking economic opportunity in America. In the
South and West, and in the remaining vibrant markets of the Midwest and Northeast, new families
and new generations face fierce competition for housing not only from others of their own age cohort
and international migrants, but also an aging population that is living longer, healthier lives and is aging
in_place. Many of the fading industrial cities face an overabundance of housing and declining
population accelerated by job loss, out-migration, and the aging of their remaining inhabitants.

Risks on both sides of the housing market are rising. Specifically, in hot, growing markets, the
undersupply of housing is leading to speculative booms. Conversely, in contracting markets, oversupply
(mostly driven by a shrinking population) is leading to a slowdown in house price appreciation.

Freddie Mac has a keen interest in understanding not
only how recent demographic trends have unfolded, but
also how those trends will shape the future of housing
demand and supply. Our mission to provide liquidity, Freddie Mac has a keen interest
stability, and affordability to the nation's housing markets

can be accomplished only with an understanding of In understandmg not only how

the forces driving housing markets. We have recently recent demographic trends
published several research studies and Insights examining

these forces, but much work remains to enhance our have unfolded, but also how
understanding. To understand the future, we need to those trends will shape the future
understand the longer-term changes that have been

taking place with respect to demographics. Specifically, of housing demand and Supply.

we look at which regions and metro areas have been
gaining population. Furthermore, we look at what factors
are driving these geographic trends. By looking at these
trends, we can better understand where the housing
demand is likely to come from in the future.

Slowdown of U.S. Population Growth

U.S. population has been slowing for decades, but the slowdown has been more pronounced

in recent years. Exhibit 1 shows the annual population change in the U.S. from 1901 to 2019.

As of 2019, the annual population growth rate was the lowest since 1918 at 0.48%, down from an
average of 0.54% in the 3 years from 2017 to 2019 and 0.83% in 2010. The slowdown in the annual
population growth rate was driven by declining natural increase (birth rates contributing 22%, death
rates contributing 7%) and declining net migration (contributing 71%). The COVID-19 pandemic may
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have a negative impact on the birth rates while pushing up the death rates, leading to an even slower
population growth in 2020.'

Starting in the 1940s, the Baby Boomer cohort (those born between 1946 and 1964) drove
population growth. From the 1950s to the 1970s, population growth rates steadily declined.

The trend was reversed with the rise of the Millennial generation (1981-96). In fact, as of 2019,
Millennials surpassed Baby Boomers to become the largest cohort. However, since the mid-1990s,
population growth has again slowed.

EXHIBIT 1
Annual percentage change in U.S. population (1901-2019)

Population growth has fallen by half over the past two decades.
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Source: U.S. Census Bureau.

1 As of Oct 2020, the US population was 325M according to the Current Population Survey, U.S. Census Bureau.
(https://data.census.gov/mdat/#/search?ds=CPSBASIC202010&cv=PESEX&wt=PWSSWGT)
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Three components make up the total change in a population: births, deaths, and net migration.
Fertility rates for the native-born population have been declining for more than a century. Births per
1000 population declined from 30 in the early 20th century to 25 by mid-century and had fallen to
just 11.5 as of 2019. Death rates per 1,000 population fell from 1950 until 2010 but are now slowly
climbing as the U.S. population ages. U.S. population increased by 1.5 million in 2019, as a result of
3.8 million births, 2.8 million deaths, and net international migration of 0.6 million (Exhibit 2).

In addition to a slowdown in the natural increase of population, a recent slowdown in net migration
could have significant implications on housing demand in the near future. Specifically, from 2017

to 2019, net migration has fallen nearly 40%. This can be mostly attributed to tougher international
migration restrictions. As a result of tepid net migration, the Census population estimate for 2020 is
about 2 million less than what the Census had forecasted for 2020 three years ago. Even as declining
birth rates and net migration slow the overall U.S. population growth, recent domestic migration
patterns towards the southern and western parts of the U.S. mean housing markets in these regions
are seeing strong growth in recent years.

EXHIBIT 2
Components of change in U.S. population (1970-2019)
The slowdown in population growth in recent years has been driven by a decline in net migration.
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Source: U.S. Census Bureau.
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Migration South and West

Migration, both into and within the country, has been a perennial characteristic of U.S. demographics.
However, migration rates within the U.S. have been declining for many years, with the lowest
migration rate on record at 9.8% during 2018-19. This decline is occurring not only among older
Americans, but even among Millennials who are moving less often than they used to (Exhibit 3).
The share of movers in the 25-34 year range has declined from approximately 30% in 1970 to less
than 20% in 2019.

EXHIBIT 3

Declining rates of domestic migration within the U.S. (1970-2019)

Migration rates have been declining for people of all ages who move within the United States,
including young adults.

30

—— Share of 25-34 year old movers

~All movers

25

20

15

PERCENT

10

1970 1976 1982 1984 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019

Source: U.S. Census Bureau CPS data, ASEC Supplement.
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From a regional population growth perspective, the South led the way in 2019 with year-over-year
growth of 0.81%, followed by the West (0.66%), the Midwest (0.14%), and the Northeast (-0.11%).
From 2017 to 2019, population in the South and West grew at around seven times the rate of
growth in the Northeast and Midwest (Exhibit 4a).

EXHIBIT 4a

Population Growth Rate - Regions (1970-2019)

Population in the South and the West grew at seven times the rate of growth in Northeast and Midwest
over the last 3 years.
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Source: U.S. Census Bureau.

If we break up each region by components of change, we see outmigration occurring in the Midwest
and Northeast. Take this outmigration and add a slow down in natural growth and you get a decline in
overall population for these two regions. It is noteworthy that the two regions experiencing the fastest
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growth—the South and West—have different drivers of population growth. In the West, population
growth is driven mostly by natural increase from the younger population in the Rocky Mountains,
while in the South, population growth is mainly driven by domestic migration (Frey, (2018); Felix et al
(2018); Kerns & Locklear (2019)).” For example, Texas has been attracting young adults in their prime
working age and Florida is a retirement destination that attracts more seniors (Exhibit 4b).

EXHIBIT 4b

Components of change in population by U.S. region (2010-2019)

Growth in the South is driven by domestic migration, while growth in the West is due to natural increase
in the population.
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Source: U.S. Census Bureau.
Frey, William H. (2018). "Millennial growth and “footprints” are greatest in the South and West". Brookings Institution.
(https:/www.brookings.edu/blog/the-avenue/2018/03/06/millennial-growth-and-footprints-are-greatest-in-the-
south-and-west/); Felix, Alison, Sam Chapman, & Jordan Bass. (2018). "Migration Patterns in the Rocky Mountain
States". Federal Reserve Bank of Kansas City. (https:/www.kansascityfed.org/publications/research/rme/
articles/2018/rme-39g-2018); Kearns, Kristin & L. Slagan Locklear. (2019). "Three New Census Bureau Products Show
Domestic Migration at Regional, State, and County Levels". U.S. Census Bureau. (https:/www.census.gov/library/
stories/2019/04/moves-from-south-west-dominate-recent-migration-flows.html)
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Population trends within metro areas

A closer look at trends in Metropolitan Statistical Areas (MSAs) offers insights into local housing markets.

Population growth (absolute growth)

Over the last decade, population in absolute numbers increased the most in multiple MSAs within
Texas and Florida. Specifically, population in three MSAs in Texas grew by a combined total of 2.8
million: Dallas (1.2 million), Houston (1.1 million), and Austin (0.5 million). Similarly, two MSAs in Florida
accounted for a population increase of slightly more than 1 million: Miami (0.6 million) and Orlando
(0.5 million). Favorable weather, lower cost of living, and the growing economies with increased job
opportunities have attracted a lot of talent to these two states over the last decade. A comparison

of the absolute growth in population over 3 years (2017 to 2019) and 10 years (2010 to 2019) shows
that Houston, TX has fallen in ranking in recent years, along with Washington, DC and Miami, FL
which are no longer in the top 10 (Exhibit 5). Meanwhile, Austin, TX, Seattle, WA, and Orlando, FL,
have been gaining population, along with Tampa, FL and Charlotte, NC MSAs.

EXHIBIT 5

Top ten MSAs by population growth, 3-year and 10-year comparisons

Dallas, Phoenix, and Houston have had the largest absolute growth in population over the most recent
3-year and 10-year periods.

LARGEST POPULATION INCREASES (2010-2019) LARGEST POPULATION INCREASES (2017-2019)

MSA POP DIFF MSA POP DIFF
1 Dallas-Fort Worth-Arlington, TX 1,181,071 1 Dallas-Fort Worth-Arlington, TX 236,039
2 Houston-The Woodlands-Sugar Land, TX 1,118,905 2 Phoenix-Mesa-Chandler, AZ 189,455
3 Phoenix-Mesa-Chandler, AZ 743,999 3 Houston-The Woodlands-Sugar Land, TX 168,051
4 Atlanta-Sandy Springs-Alpharetta, GA 717,766 4 Atlanta-Sandy Springs-Alpharetta, GA 147,932
5 Washington-Arlington-Alexandria, DC-VA-MD-WV 601,996 5 Austin-Round Rock-Georgetown, TX 111,608
6 Miami-Fort Lauderdale-Pompano Beach, FL 583,094 6 Seattle-Tacoma-Bellevue, WA 94,266
7 Seattle-Tacoma-Bellevue, WA 530,604 7 Orlando-Kissimmee-Sanford, FL 90,370
8 Austin-Round Rock-Georgetown, TX 499,581 8 Tampa-St. Petersburg-Clearwater, FL 87,909
9  Orlando-Kissimmee-Sanford, FL 468,986 9 Charlotte-Concord-Gastonia, NC-SC 86,510
10 Denver-Aurora-Lakewood, CO 412,716 10 Las Vegas-Henderson-Paradise, NV 85,080

Source: U.S. Census Bureau.
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Population growth (percentage growth)

A look at the top MSAs by population growth in percentage terms shows slightly different trends

than when we look at absolute numbers. In terms of the past 10-year percent growth, the top MSAs
with the fastest growth are The Villages, FL (40.5%), Myrtle Beach, SC (31.3%), Austin, TX, (28.9%),
Midland, TX (28.8%), St. George, UT (28.3%), Greeley, CO (27.6%), and Bend, OR (25.3%). In fact,
Myrtle Beach, SC (7.2%) was the fastest growing MSA in the past 3 years followed, by St. George, UT
(7.0%), Midland, TX (6.9%), and Greeley, CO (6.1%) (Exhibit 6a & 6b). Houston, TX, San Antonio, TX
and Orlando, FL fell in rank in percent terms while Phoenix, AZ, Jacksonville, FL and Las Vegas, NV
have gone up in rank. (Exhibit 6c).

EXHIBIT 6a

Population growth and declines, 3-year and 10-year comparisons

Myrtle Beach, SC, Midland, TX and Greeley, CO grew the fastest in the short and long run.
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EXHIBIT 6b

Top 10 MSAs for population growth (% ) n the short and long run

10 YEAR POPULATION GROWTH FOR LARGE MSAS (2010-2019) 10 YEAR POPULATION GROWTH FOR LARGE MSAS (2017-2019)

MSA POP GROWTH  POP DIFF MSA POP GROWTH  POP DIFF
1 Austin-Round Rock-Georgetown, TX 28.90% 499,581 1 Austin-Round Rock-Georgetown, TX 5.30% 111,608
2 Raleigh-Cary, NC 22.30% 253,402 2 Raleigh-Cary, NC 4.20% 56,550
3 Orlando-Kissimmee-Sanford, FL 21.90% 468,986 3 Phoenix-Mesa-Chandler, AZ 4.00% 189,455
4 Houston-The Woodlands-Sugar Land, TX 18.80% 1,118905 4 Las Vegas-Henderson-Paradise, NV 3.90% 85,080
5 San Antonio-New Braunfels, TX 18.50% 397,951 5 Jacksonville, FL 3.60% 54,481
6 Dallas-Fort Worth-Arlington, TX 18.50% 1,181,071 6 Orlando-Kissimmee-Sanford, FL 3.60% 90,370
7 Phoenix-Mesa-Chandler, AZ 17.70% 743,999 7 Charlotte-Concord-Gastonia, NC-SC 3.40% 86,510
8 Charlotte-Concord-Gastonia, NC-SC 17.20% 386,762 8 Dallas-Fort Worth-Arlington, TX 3.20% 236,039

9 Nashville-Davidson-Murfreesboro-Frankiin, TN 17.20% 283,486 9 Nashville-Davidson-Murfreesboro-Frankiin, TN 3.20% 59,802

10 Denver-Aurora-Lakewood, CO 16.20% 412,716 10 San Antonio-New Braunfels, TX 3.20% 78,839

MSA POP GROWTH  POP DIFF MSA POP GROWTH  POP DIFF
1 The Villages, FL 40.50% 38,142 1 Myrtle Beach-Conway-North Myrtle Beach, SC-NC  7.20% 33,387
2 Myrtle Beach-Conway-North Myrtle Beach, SC-NC  31.30% 118,658 2 St. George, UT 7.00% 11,627
3 Midland, TX 28.80% 40,820 3 Midland, TX 6.90% 11,754
4 St. George, UT 28.30% 39,167 4 Greeley, CO 6.10% 18,607
5 Greeley, CO 27.60% 70,285 5 The Villages, FL 5.90% 7,425
6 Bend, OR 25.30% 39,950 6 Odessa, TX 5.90% 9,272
7 Cape Coral-Fort Myers, FL 24.20% 150,128 7 Bend, OR 5.90% 10,948
8 Provo-Orem, UT 22.30% 117,990 8 Lakeland-Winter Haven, FL 5.80% 39,409
9 Daphne-Fairhope-Foley, AL 21.90% 40,122 9 Boise City, ID 5.60% 39,520
10 Odessa, TX 21.30% 29,148 10 Coeur d'Alene, ID 5.30% 8,377

Source: U.S. Census Bureau.
Note: Large MSAs are those with at least 1 million people. Small/Medium MSAs are those with less than 1 million people.
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EXHIBIT 6¢

Population growth and declines, 3-year and 10-year comparisons
2010-2019 GROWTH RANK 2017-2019

1 AUSTIN-ROUND ROCK-GEORGETOWN, TX

2 RALEIGH-CARY, NC

3 ORLANDO-KISSIMMEE-SANFORD, FL

4 HOUSTON-THE WOODLANDS-SUGAR LAND, TX
5  SAN ANTONIO-NEW BRAUNFELS, TX

6  DALLAS-FORT WORTH-ARLINGTON, TX

7 PHOENIX-MESA-CHANDLER, AZ

8 CHARLOTTE-CONCORD-GASTONIA, NC-SC

9 NASHVILLE-DAVIDSON-MURFREESBORO-FRANKLIN, TN
10 DENVER-AURORA-LAKEWOOD, CO

11 LAS VEGAS-HENDERSON-PARADISE, NV

12 JACKSONVILLE, FL

13 SEATTLE-TACOMA-BELLEVUE, WA

14 TAMPA-ST. PETERSBURG-CLEARWATER, FL

15 ATLANTA-SANDY SPRINGS-ALPHARETTA, GA

Source: U.S. Census Bureau.
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Components of change

Comparing the components of population change for the 10 fastest growing MSAs, we can see that
over the last 10 years, population everywhere except in the Washington, DC MSA was mainly driven
by net migration. The Washington, DC metro predominately grew because of natural increase (more
births than deaths) (Exhibit 7).

In terms of migration, Orlando, FL had the highest net migration rate, with 78% of the population
growth coming from migration, equally distributed between domestic and international migration.
Miami, FL, Austin, TX, and Phoenix, AZ also had high net migration. In absolute numbers, the MSA
with the largest number of international migrants was New York.

Most of the population increase in the top 10 MSAs had been due to net migration both in the long
and short runs. Houston, TX was the only exception, in that it had different factors driving long run
and the short run change: the long-run driver had been migration, while the short-run driver had
been natural increase.

EXHIBIT 7

Components of change in the top ten MSAs by population growth in the past decade

Miami grew due to high international immigration, while Dallas and Houston grew
due to natural increases.

NATURAL INCREASE DOMESTIC MIGRATION INTERNATIONAL MIGRATION

1 DALLAS-FORT WORTH-ARLINGTON 234 1,181
2 HOUSTON-THE WOODLANDS-SUGAR LAND 1,119
3 PHOENIX-MESA-CHANDLER

4 ATLANTA-SANDY SPRINGS-ALPHARETTA
5  WASHINGTON-ARLINGTON-ALEXANDRIA -134
6  MIAMI-FORT LAUDERDALE-POMPANO BEACH  EE]

7 SEATTLE-TACOMA-BELLEVUE

8  AUSTIN-ROUND ROCK-GEORGETOWN
9 ORLANDO-KISSIMMEE-SANFORD

10 DENVER-AURORA-LAKEWOOD

Source: U.S. Census Bureau. Note: Black lines represent total population change.
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City versus suburb: Where are people moving?

Another trend for the country as a whole over the past few years has been the movement toward
the suburbs and away from the cities (Exhibit 8). In 2019, the suburbs grew at an annual growth rate of
0.7% while cities grew at half the rate (0.3%). This trend could intensify during the current pandemic,
though it is too soon to declare the pandemic as a catalyst for a permanent trend in preferences.®

The aging Millennial cohort is contributing to this trend as members reach various life events such as
getting married and having children. Thus, they are seeking larger homes and amenities, such as good
schools. Which MSAs have contributed to this trend? And are any patterns emerging across regions?

EXHIBIT 8

Urban versus suburban population growth trends (2011-2019)

Population is growing faster in the suburbs than in cities.
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Source: U.S. Census Bureau.

3 https://www.wsj.com/articles/escape-to-the-country-why-city-living-is-losing-its-appeal-during-the-
pandemic-11592751601
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As previously discussed, the fastest growing cities (in absolute terms) are mostly concentrated in
the Southern and Western states. Phoenix, AZ, Houston, TX, San Antonio, TX, Los Angeles, CA,
and Austin, TX are among the top ten urban areas that have experienced the most population
increases. Columbus, OH is the only Midwestern city to make it to the top fifteen in terms of
population growth between 2010 and 2019 and to the top ten in terms of population growth between
2016 and 2019. In fact, Columbus, OH gained more population than cities like Washington, DC and
Jacksonville, FL. The city has received a lot of in-migration from within Ohio, while the overall growth
of population in Ohio has been stagnant.

Another interesting case is Philadelphia, PA which has often been considered one of the declining
legacy cities in the Northeast (Berube, 2019)." The city gained more population over the period from
2010 to 2019 than cities such as Orlando, FL, that had been among the fastest growing markets.
Another city that was on the decline but has turned around is Oklahoma City, OK. It witnessed a larger
increase in population over the last 10 years than big cities like Boston, MA, Miami, FL, and San Jose,
CA. In percentage terms, Frisco, TX has gained the most population: 70% over the last 10 years. South
Jordan City, UT and Meridian City, ID are among the top ten cities growing at the fastest pace.

To study the growth between cities and suburbs, we divided each MSA into its cities and suburbs
(Exhibit 9).° We classified MSAs into four quadrants:

= Cities and suburbs are both growing
= Cities and suburbs are both declining
m Cities are growing and the suburbs are declining

= Suburbs are growing and the cities are declining

We find that 60% of the MSAs had faster suburb growth than city growth. Additionally, most MSAs
fall in the top-right quadrant, where both cities and suburbs are growing. Interestingly, in some of the
fastest growing places such as Boise, ID and Provo-Orem, UT, we find that the suburbs are growing
faster than the city, while in areas such as Cape Coral, FL, Midland, TX and Bend, OR, the growth

is taking place in the cities as compared to the suburbs. Most of the MSAs in Texas are witnessing
a faster growth in suburbs than in the cities. On the other hand, places such as Baltimore, MD are
witnessing declining city growth along with increasing suburban growth. Chico, CA stands out as
the only place that has high city growth and declining suburb growth. This trend has been mainly
attributed to resettlement in the city following the rising wildfires in neighboring areas (Wade, 2019).°

4 Berube, Alan. (2019). "Small and Midsized Legacy Communities: Trends, Actions and Principles for Action."
Brookings Institution. (https://www.brookings.edu/research/small-and-midsized-legacy-communities-trends-
assets-and-principles-for-action/)

5 We followed the “census convenient” classification as stated in the Harvard University working paper: https:/www.
jchs.harvard.edu/research-areas/working-papers/defining-suburbs-how-definitions-shape-suburban-landscape

6 Wade, Madison. (2019). "It became the fastest growing city in California overnight; thousands of Camp Fire survivors now call
Chico home". (https:/www.abc10.com/article/news/camp-fire-chico/103-14425e7e-ebfa-41dc-94c9-f2alacbelecd)
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EXHIBIT 9

City versus suburban population growth by MSA (10-year change)

Within the fastest growing MSAs, growth has been faster in the suburbs than in the cities.
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Source: U.S. Census Bureau.

Note: The diagonal line is the 45° line. MSAs that lie on the line had equal city and suburb growth over the past 10 years.
MSAs to the right of the line had more suburb growth than city growth, and vice versa.
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Exhibit 10 examines the city-suburb divide by region. Both city and suburban growth are increasing
in most of the Southern and Western MSAs, while both are decreasing in most Northeastern MSAs.

EXHIBIT 10

City versus suburban growth by region (10-year change)

In the South and West, growth has been occurring in both the suburbs and city.
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Source: U.S. Census Bureau.
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How much does population change contribute to house prices?

Exhibit 11 presents a scatter plot of house price and population growth between 2010 and
2019. The regional concentration in the South and West is apparent. While Exhibit 11 shows that
the average house price growth is higher in MSAs with higher population growth, our analysis
(discussed below) yields slightly different results. This is because there are other factors, such
as housing stock and incomes that also affect house price appreciation.

EXHIBIT 11

House price and population growth by MSA (2010-2019)
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Source: Population data from U.S. Census Bureau; Freddie Mac House Price Index (FMHPI) data from Freddie Mac.
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While a detailed analysis to understand the impact of population increase on house prices is beyond
the scope of this Insight, we did a simple decomposition analysis. The analysis looked at the impact
of changes in population, per capita incomes, and per capita housing stock on the change in the
median house prices between 2010 and 2019.

A simple regression analysis suggests that population

change does not have a direct impact on house prices (see
regression results in Appendix 1). The analysis suggests A simple analysis of factors
that a 1% increase in population increases house prices

by 0.03%. Conversely, a 1% increase in per capita housing such as populatlon, per Caplta

stock (housing stock/population) reduces house prices income, and per Capita housing
by 0.83%. Per capita income (income/population) has the .
most impact on house prices, with a 1% increase in per stock SUggeStS that per Cap|ta
capita incomes Ieédlhg to .a 1.5% increase in house prlges. income has been the most
These results are in line with what has been observed in

the literature (for example, see Case & Shiller, 2003).’ important driver of the increase
This effect is reiterated by the decomposition analysis of in house prices.

the factors affecting house prices between 2010 and 2019.°
The decomposition also suggests that per capita income
growth between these years contributes the most to the
difference between the median house prices in 2010 and 2019. Population accounts for only 0.5%
of the change in house prices. Per capita housing stock has a negative -3.8% impact, which
indicates that more housing stock is helping reduce house price appreciation. That is, increases in
housing stock are helping to close the gap between the median house prices across regions.

Conclusion

The U.S. population has been moving South and West over time. Within the South, Texas and
Florida witnessed the greatest increases in population. Most of the growth in metro areas in these
states has been taking place in the suburbs as compared to the cities. A simple analysis of factors
such as population, per capita income, and per capita housing stock suggests that per capita
income has been the most important driver of the increase in house prices. Increases in the housing
stock can help reduce the appreciation in house prices. Surprisingly, population changes may not
have directly contributed to the growth in house prices.

7 Karl Case and Robert Shiller (2003), “Is there a Bubble in the Housing Market?” Brookings Papers on Economic Activity,
2, 299-242. The authors compared U.S. house prices with income growth since 1985 and concluded that income
growth alone could explain nearly all of the house price increases over 40 states.

8 An Oaxaca Blinder decomposition was used to estimate the contribution of each of the factor to the difference in
mean house prices between 2010 and 2019. More details about the Oaxaca Blinder decomposition are presented in
Appendix 2.
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Appendix 1. Regression results

A simple ordinary least squares (OLS) regression is presented in Equation 1

logmedhp; . = a = logpop;; + B log per capita income;, + ylog per capita housing stock;, + .

It yields the following results:

EXHIBIT A1.1
F (3, 3000) = 895.39
Model 299.129803 3 99.7099345
Prob > F = 0.0000
Residual 334.078888 3,000 .111359629
R-squared = 0.4724
Total 633.208691 3,003 .210858705 Al Breeuerad _ 0.4719
Root MSE = .33371
logpop Coef. Std. Err. t P>|t| [95% Conf. Interval]
logpop .0343698 .0063329 5.43 0.000 .0219525 .0467871
pchs -.8350745 .047667 -17.52 0.000 -.9285379 -. 7416111
pci 1.486201 .0346387 42.91 0.000 1.418283 1.554119
_cons 3.092674 .3640198 8.50 0.000 2.37892 3.806428
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Appendix 2. Details about the Oaxaca Blinder decomposition

We looked at a simple OLS regression of the independent variables on the dependent variable.
But to understand the contribution of each of these factors on the house prices, we need to do
a different analysis. An Oaxaca Blinder decomposition helps with understanding how much of
the change in house prices can be attributed to each of the three factors under consideration:
population, per capita income, and per capita housing stock.

Given

= two groups, Group A (median house prices in 2010) and Group B and (median house prices in 2019)
® an outcome variable, Y: (log) Median House prices

® a set of predictors, X : (log) population, (log per capita) income, (log per capita) housing stock,

how much of the mean outcome difference, D, is accounted for by group differences in
the predictors?

D = E(Y,) — E(Y,), where E(Y) is expected value of outcome variable ... (2)
Based on a Linear Model,
D=E(Y,) - EWYy) = E(X,) By — E(Xp) By --—--(3) , [because ¥; = X f; + &]

To identify the contribution of group differences in predictors to the overall outcome difference,
Equation (2) can be arranged as

D ={E(Xg) = E(Xp)}Y By + E(Xp)'(Ba = Bp) +{EXa) = EXp)Y (Ba = Bp) - (4)

The endowment effect captures the effect due to the changes in the group means. In our case, it
captures the difference between the 2010 and 2019 median house prices in terms of the means of
these variables. It measures expected change in Group B’s means outcomes if Group B had Group
A’s predictor levels. For example, it measures the house price in 2019, if in 2019, the MSAs had the
same per capita incomes, same housing stock, and same population as in 2010. The endowment
effect is the main component of interest in the decomposition because this is the part that can be
explained by the factors.

For the coefficient effect, the differences in coefficients are weighted by Groups B’s predictor levels.
It measures expected change in Group B’s mean outcomes if Group B had Group A’s coefficients.
This, along with the interaction effect, is usually the unexplained portion: that is, it cannot be
explained by the factors being considered for the decomposition.
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EXHIBIT A2.1

Contribution of the factors to the change in the median prices
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Results of the Oaxaca Blinder Decomposition suggest that these factors (population, per capita
income, and per capita housing stock) explain almost 90% of the difference in the median house
prices between 2010 and 2019. Median House prices is real median house prices adjusted by
CPI less shelter. Incomes is real disposable income.

Of the difference, per capita income explains 94% of the difference between the median house
prices in 2010 and 2019. Population explains only around 0.5%, suggesting that it may not have
been population that drives house price increases. On the other hand, per capita housing stock has
a negative sign, which indicates that housing stock is helping to close the gap between the median
house prices: that is, more housing stock is helping reduce the appreciation in house prices.
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