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commute times—a 10 percent increase in a metro’s
median rent is associated with a 4.5 percent
increase in individual commute times. The fact

that California’s average commute times are only
moderately above average (despite notably higher
housing costs) suggest that other California-specific
factors reduce average commute times. These
factors may include weather conditions, widespread
development and availability of freeway systems,
and an above-average share of commuters who
drive to work. (Driving commutes are generally
fast, and therefore metros with higher shares of
driving commuters tend to have shorter commute
times.) Despite these mitigating factors, however,
our analysis suggests that California’s high housing
costs cause workers to live further from where they
work, likely because reasonably priced housing
options are unavailable in locations nearer to where

they work.

Housing Costs Influence Where
Households Live and Work

Decisions About Where to Live and Work
Are Complex. Understanding how housing costs
affect a household’s decision about where to live
and work is challenging. This is because regional
and state economies are complex and numerous
interconnected factors influence housing costs
(as well as other costs of living) and economic
opportunities in these areas. Despite this
complexity, economists and other researchers
have identified ways that housing costs affect
migration—and, in some instances, have attempted
to quantify the magnitude of these effects. Below,
we summarize the aspects of this work we believe
are most helpful when considering how housing
costs affect migration and the state’s economy.

High Housing Costs Discourage People
From Living in California. Housing costs are
a significant driver of migration to and from

California, and changes in the state’s housing costs

(relative to other areas of the country) influence
migration trends. The ratio of in-migration to
out-migration, a measure of population flow, is
lowest when California’s home prices are high
relative to other places. On the other hand, this
flow is highest when California housing becomes
relatively more affordable compared to other states.
Our analysis of these trends, which we discussed in
the preceding section, suggests that about 7 million
additional people would live in California if more
housing had been built here and the state’s housing
prices had therefore grown about as quickly as
those in the rest of the country since 1980.

High Housing Costs May Make it Difficult
to Recruit Employees. For most businesses, labor
costs are their largest operating cost. In areas
with higher costs of living, businesses generally
must pay employees higher wages because they
require additional income to offset the cost of
living differences. California’s cost of living is
among the highest in the nation, largely because
California’s housing costs are so high. As a result,
businesses in California’s coastal metros may find
it challenging (and expensive) to recruit or retain
qualified employees. In a 2014 survey of more
than 200 business executives conducted by the
Silicon Valley Leadership Group, 72 percent of
them cited “housing costs for employees” as the
most important challenge facing Silicon Valley
businesses. Employee recruitment and retention,
closely related to housing costs, was the second
most frequently identified challenge. Similarly,
other important sectors of the state’s economy
may find recruitment challenging and labor costs
expensive. For example, some higher education
institutions in high housing cost areas provide
housing subsidies in order to recruit successfully
top administrators and academic specialists.
Stanford University recently announced plans to
lease a 167-unit apartment complex for their staff

and faculty, noting that providing housing helps
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them “compete to recruit the best faculty from
other parts of the country, where they experience
very different real estate markets.”

High Housing Costs Mean Fewer Californians
Work in State’s Most Productive Cities. In general,
businesses and employees in large cities are more
economically productive than those in other
areas. (Economists use the term “agglomeration
economies” to describe these areas. Agglomeration
economies are areas where worker productivity
increases as population density increases.) Higher
productivity leads to more economic output per
employee, and thus greater economic growth in
the region. Under normal circumstances, these
economic opportunities attract new workers from
other areas. Historically, this has led to significant
population growth in the state’s cities. However,
in recent decades, high housing costs have slowed
this trend. This is because the expected wage gains
(from moving to a city) are not large enough for
many prospective workers to make up for their
higher housing costs. California’s major productive
cities have therefore grown less quickly than they

otherwise would.

Fewer Workers in State’s Most Productive
Cities Hinders Economic Growth. The slowing
flow of workers to productive cities likely has
constrained economic growth because potential
workers, unable to move to productive cities due
to high housing costs, do not benefit from the
productivity gains occurring in cities. If more
workers lived in the state’s highly productive cities
(and therefore reaped these cities” productivity
benefits), per capita economic activity in the state
would be greater than it is today. Estimating the
magnitude of this impact involves considerable
uncertainty. Recent research, however, may
provide a helpful guide as to this impact’s order
of magnitude. Economists at the University of
California, Berkeley and the University of Chicago
recently estimated that annual U.S. economic
output—the total value of goods and services
produced each year—is 13 percent lower today than
it otherwise would be due to “increased constraints

to housing supply in highly productive cities.”

LOOKING AHEAD: WHAT IS NEEDED TO CONTAIN
CALIFORNIA’S HIGH HOUSING COSTS?

California’s high housing costs present many
difficult issues for policy makers, residents,
and businesses to consider. On the one hand,
California’s constraints on housing supply—the
primary factor driving the state’s high housing
costs—show no signs of abating. If California
continues on its current path, the state’s housing
costs will remain high and likely will continue
to grow faster than the nation’s. This, in turn,
will place substantial burdens on Californians—

requiring them to spend more on housing, take on
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more debt, commute further to work, and live in
crowded conditions. Growing housing costs also
will place a drag on the state’s economy.

On the other hand, addressing California’s
constraints on housing supply would be extremely
challenging and involve major trade-ofts. Though
the exact number of new housing units California
needs to build is uncertain, the general magnitude
is enormous. On top of the 100,000 to 140,000
housing units California is currently expected to

build, our analysis suggests that the state probably
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would have to build as many as 100,000 additional
units annually—almost exclusively in its coastal
communities—to seriously mitigate the state’s
problems with housing affordability. Adding this
many new homes, however, could place strains on
the state’s infrastructure and natural resources
and could alter the longstanding and prized
character of California’s coastal communities.
Facilitating this housing construction also would
require the state to make changes to a broad range
of policies that affect housing supply directly or
indirectly—including many policies that have been
fundamental tenets of California government for
many years.

Despite these challenges, California’s housing
problems warrant attention from state leaders.
These difficult issues could require years of
legislative deliberation, including discussions with
all major stakeholders: the administration, local
governments, environmental groups, affordable
housing developers and advocates, and housing
policy experts. In its deliberations, we recommend
that the Legislature:

o Aim to Build More Housing in Coastal
Cities, Densely. The greatest need for
additional housing is in California’s coastal
urban areas. We therefore recommend
the Legislature focus on what changes are
necessary to promote additional housing

construction in these areas.

o Put All Policy Options on the Table.
Given the magnitude of the problem,
the Legislature would need to take a
comprehensive approach that addresses
the problem from multiple angles and
reexamines major policies. Major changes

to local government land use authority,

local finance, CEQA, and other major
polices would be necessary to address

California’s high housing costs.

o Recognize Targeted Role of Affordable
Housing Programs. These programs play
an important role in assuring housing
access for many Californians with unmet
housing needs. We note, however, that the
scale of these programs—even if greatly
increased—could not meet the magnitude
of new housing required that we identify
in this report. Accordingly, we recommend
the Legislature consider how targeted
programs could supplement more private
housing construction by assisting those
with limited access to market rate housing,
such as people experiencing homelessness,
those with mental and/or physical health
challenges, and those with very low

incomes.

o  Understand That Some Factors Are
Beyond Policy Makers’ Control. Much can
be done by state and local governments to
promote additional housing construction
and therefore slow down growth in home
prices and rents going forward. Some
factors, however, such as high demand to
live in the state and natural limitations on
developable land, largely are beyond the
control of policy makers. As a result, home
prices and rents in California likely will
remain above-average for the foreseeable
future, even if public policies highly
favorable to new housing construction were
instituted that slowed future growth in

housing costs.
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TECHNICAL APPENDIX

How Did We Estimate California’s Need for Additional Housing?

California’s housing costs have risen faster than the rest of the country for several decades. This is
largely because the state has built too little housing to accommodate all of the households that would
like to live here. In general, home prices and rents are determined by the interaction between demand
for housing and its supply. Home prices and rents help balance the number of households looking for
housing and the number of new housing units constructed. When the number of households looking
for housing exceeds the number of units available, households compete for housing and prices and
rents rise. High prices and rents, in turn, discourage some households from entering the market,
bringing demand and supply into balance. Conversely, if construction of housing increases, more
housing units are available and therefore competition among households is reduced, causing prices
and rents to fall.

How Much Additional Housing Was Needed? Our analysis attempts to estimate the amount of
additional housing needed to prevent California’s housing costs from growing faster than the rest
of the country in recent decades. In approaching this issue, we first recognized that if California’s
housing costs had grown only as fast as the rest of the country, home prices and rents would have
been lower and more households would have desired to live here. To maintain these lower housing
costs, additional housing would have been needed to be built to accommodate these new households.
Therefore, to answer our question, we considered a similar one: if California’s home prices and rents
had risen only as fast as the rest of the country during the past three decades, how many additional
households would have wished to live here (and, consequently, how much additional housing
construction would have been needed)?

Developing a Model of Supply and Demand for Housing. To answer this question, we developed
an econometric model to estimate the number of households that would demand to live in California
at a range of home prices. Because demand for housing varies throughout California, we conducted
our analysis at the county level. Our model attempts to estimate a county’s housing demand based on
the county’s home prices, its neighboring counties’ home prices, and various other factors that also
affect the desirability of a location—incomes, population levels and growth rates, unemployment rate,
education levels, and weather. While most of our analysis centered around the relationship between
housing demand and home prices, we also conducted a similar analysis using rents instead of home
prices. Our analysis using rents yielded similar results.

For our dependent variable, we used ten-year growth in the number of housing units (both single-
family and multifamily housing) from the U.S. Census, corresponding to housing growth in the
1980s, 1990s, and 2000s.We also obtained data on home prices, incomes, population, and education
levels from the U.S. Census. For each of these variables, we averaged the values at the beginning and
end of each decade to obtain a decade average value. Data on unemployment rates was obtained from

the Bureau of Labor Statistics. Weather data was obtained from the National Climatic Data Center.
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Estimating Our Model Presents Challenges. Empirically estimating our model of housing
demand presented two major challenges. First, as we discussed above, home prices and construction
levels are determined by the interaction of demand and supply. Home prices generally tend toward a
level at which the number of households looking for new housing equals the number of new housing
units constructed. In this way, home prices and building levels are set simultaneously. Similarly,
demand for housing in one county and its neighbors (and consequently the prices for these homes)
often are determined by common factors. For example, major regional shifts in employment can
affect many counties simultaneously. As a result, traditional statistical techniques, such as ordinary
least squares, would give inaccurate estimates of the relationship between demand and prices for
housing in a county and neighboring counties. To estimate this relationship more accurately, we used
two-stage least squares, instrumenting for both a county’s home prices and neighboring counties’
prices using factors that affect home prices by influencing the supply of housing. Specifically, we use:
the county’s land area, a measure of topographical constraints to development, and construction
labor wages. Changes in these supply factors can result in changes in home prices but typically are
not clearly related to changes in housing demand, making them suitable instrumental variables to
estimate our model. Data on land areas was obtained from the U.S. Census, while topographical
constraints were taken from research conducted by economist Albert Saiz. Construction wage data
was taken from the Bureau of Labor Statistics.

Our second major challenge was a limited number of observations for California counties.
Because of data limitations, our analysis was constrained to counties comprising metropolitan areas
(metros) of 850,000 or more people—roughly the size of the state’s tenth largest metro, Bakersfield.
With this limited number of observations, it was difficult to obtain precise estimates of our model’s
parameters. We therefore expanded our dataset to include all U.S. counties comprising metros of
850,000 or more people, giving us over 1,000 observations. The inclusion of non-California counties,
however, comes with a trade-off: we must assume that households’ demand for housing responds
to home prices changes the same way in California as in the rest of the country. This is a potential
limitation of our analysis.

Results From Our Analysis. The results of our regression are shown in Figure A-1. As these
results show, we found a strong and statistically significant relationship between a county’s housing

demand and its

home prices: when a Figure A-1

county’s home prices | Housing Demand Regression Results
increase 10 percent,

Dependent Variable: Ten-Year Growth in Housing Units

demand for new

Independent Variable? Coefficient  Standard Error
housing (the number .
i i Home price -0.83° 0.10
of new housmg units Average of neighboring counties’ 0.16° 0.05
demanded as a share home prices

@ Control variables were also included, but are not reported here. All independent variables, except for
dummy variables, are in logs.

decreases by around b Statistically significant at 1 percent level.

of existing housing)
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8 percent. Similarly, we find a significant relationship between housing demand and neighboring
counties’ home prices: when neighboring counties home prices increase by 10 percent, demand for
new housing increases by about 2 percent.

Using Analysis to Estimate Number of Units Needed. The next step in our analysis was to use
these findings to answer the question: how many additional units would California have needed to
build in order for its home prices and rents to have risen only as fast as the rest of the country during
the past three decades? To do this, we used the coeflicient estimates in Figure A-1 to determine how
much housing demand would change in California’s counties if home prices had grown only as fast as
the rest of the country. The best way to illustrate these calculations is to walk through an example. We

use San Francisco during the 1980s for this illustration. Our calculation proceeded in two main steps:

o Step I: Within County Price Changes. During the 1980s, home prices in the average major
U.S. metro grew by 28 percent. In San Francisco, home prices increased 80 percent. If
San Francisco’s home prices had grown 52 percentage points slower (equal to the national
average), our regression results suggest that demand for new housing in San Francisco would
have increased by 43 percent (-52 percent multiplied by -0.83, our estimated coeflicient for

within county home price changes).

o Step 2: Neighboring County Price Changes. Similarly, home prices in counties neighboring
San Francisco grew by 53 percent during the 1980s, compared to 33 percent for the rest of
the country. If home price growth in San Francisco’s neighbors had been 20 percentage
points lower (equal to the national average), our analysis suggests that demand for new
housing in San Francisco would have decreased by 3 percent (-20 percent multiplied by 0.16,
our estimated coefficient for neighboring county home price changes). Because of this, our
calculation from step 1 must be adjusted. We therefore adjust downward our estimate from
step 1 by 3 percentage points, arriving at a final estimate of 40 percent additional housing

growth.

As is often true with econometric studies, our analysis is limited by several factors, including the
availability and quality of data, potential misspecification of our model, and the inherent difficulty
of drawing conclusions from nonexperimental data. Because of this, we recommend that elected
leaders and residents focus less on our specific estimates and more on the overall story they tell (as
discussed in the body of this report): to contain rising housing costs, California would have to build

substantially more housing, especially in coastal urban areas.

How Do We Estimate How Housing Costs Affect a Household'’s Likelihood of Crowding?

Our analysis of state and national crowding trends is based on 2013 1-year American Community
Survey microdata. Microdata are large data files that include individual-level responses to the survey
questions. Using them, we can study household-level crowding conditions and how those conditions

are affected by a metro area housing costs.
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A First Look at Crowding. Upon initial review of the data, we found that, throughout the country,
renters, households with children, and households headed by first-generation individuals or Hispanic
individuals are all more likely than average to live in crowded housing. Also, the likelihood of living
in crowded housing is much higher for low-income households than for wealthier households. We
also found that these types of households make up a larger share of all households in the state’s
inland metro areas (where housing is inexpensive) than they do in the state’s coastal metros (where
housing is expensive). As a result, comparing crowding rates at the metro level to housing costs at the
metro level would inaccurately suggest that higher housing costs are associated with lower crowding
rates and vice-versa. (Some element of this may actually occur, but only insofar as lower-income
households move to less expensive parts of the state to avoid crowding.) A closer examination of
household level data, however, shows that the opposite is true—higher housing costs are associated
with higher crowding rates.

Developing a Model to Investigate What Factors Lead to Crowding. To examine the relationship
between households’ likelihood of crowding and housing costs, we developed a simple econometric
model to estimate the probability of a household living in crowded housing. We use a probit
regression analysis, which asks: how do various economic and demographic factors affect the
probability of a household being crowded? This type of model holds constant each of the economic
and demographic factors so that we are able to isolate them individually and assess how they impact
crowding. For instance, we are able to ask the question: how much more likely is the statistically-mean
California household to live in crowded housing if they moved from a low housing cost area of the
state to a more expensive one (holding all of their other economic and demographic characteristics
constant)? The results of the probit regression analysis are summarized in Figure A-2.

Interpreting Our Findings. The coefficient estimates from probit analyses are not easily
interpretable. To make these results easier to understand, we use the regression results to compare
the probability of being crowded for the mean California household (as well as Hispanic-headed
households and households with children) when metro area median home prices are low ($167,000,
equal to the state’s least expensive metro), average ($433,000, the statewide average), and high
($934,000, equal to the state’s most expensive metro). The results from this analysis are included in
Figure 16 on page 31 of the report. These results show the probably of living in crowded housing

increases as median home prices increase, and that this increase occurs for all household types.

How Do We

Figure A-2
Estimate How

Crowding Regression Results

Housing Costs . - — -
Dependent Variable: Probability That a Household Resides in Crowded Housing

Affect Commute
. Independent Variable? Coefficient Standard Error
Times?
We al Metro area median home price (1,000s) 0.001b 0.000
SEROUEE & Control variables were also included, but are not reported here. They include Hispanic head of
responses from household, foreign-born head of household, new arrival to the U.S., household income, household
income relative to area median income, ownership, and presense of children.
the 2013 one-year b Statistically significant at 1 percent level.

www.lao.ca.gov Legislative Analyst’s Office 39



AN LAO REPORT

American Community Survey to review how housing costs affect commute times in different metro
areas. For our analysis, we calculated each workers commute time by looking at all the individuals
who commuted to work in that metro, and not just the individuals who live and work in that metro.
In some cases, an individual may live outside a metro area and commute each day into a metro

area for work. For our analysis, those individuals are included in that metro’s commute times. For
example, many individuals commute from the Los Angeles metro into the Santa Ana-Anaheim metro
(Orange County) and vice-versa.

What Factors Affect Commute Times? Various metro area characteristics affect commute times
for workers in that metro. These include physical and geographic factors, such as the metro’s land size,
the number of people who live there (related to its density), and the share of land in the metro that is
available for development. For example, metros with a large share of their area occupied by mountains
or water tend to have longer commute times because these features may make transportation options
more challenging. Other factors also affect a metro’s average commute times, such as the area’s
median income and what share of the metro’s commuters drive, take public transportation, or walk.

How Do We Estimate How Housing Prices Affect Commute Times? We develop an econometric
model to estimate how home prices and rents affect commute times. Similar to our other regressions,
this model holds constant factors that affect commute times, allowing us to isolate the relationship
between average housing prices and commute times in a metro. We developed several models, using
both rents and home prices. We also tested commute times at the metro level and at the individual
level. Our main model is shown and discussed in more detail below.

Interpreting Results From Our Analysis. The results of our regression are shown in Figure A-3.
As these results show, we found a strong and statistically significant relationship between individual
commute times and several other factors, including metro average rent. (We used rents in this case,
instead of home prices, though the choice of which price measure to use has little effect on the results
of the analysis.) The coefficient for median rent, 0.45, suggests that a 10 percent increase in metro
median rent is associated with a 4.5 percent increase in average commute time. Also, notably, the
coeflicient for California metros is significant and negative, suggesting that California’s metro areas
have some factors (beyond housing costs, income, density, and commute type) that lowers overall

commute times. We discuss earlier several possible explanations, including widespread development

and availability of

freeway systems Figure A-3

throughout the state, | ¢ommuting Regression Results
which likely reduce

Dependent Variable: Individual Commute Time, One Way?

commute times

Independent Variable? Coefficient Standard Error
overall.

Metro average rent? 0.45°¢ 0.01

@ In log form.

b Independent variable is the metro average rent in the metro where the commuter works, even if the
individual lives in a different metro area or outside the metro area where he or she works.

¢ Control variables were also included, but are not reported here. They include age, ownership, mode
of transportation, metro population, metro density, metro median income, annual precipiation, and an
indicator variable for California. All dependent variables are statistically significant at the 1percent level.
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