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Abstract

We create a novel dataset identifying the quantity, location, and timing of home
sales by national and local U.S. developers in order to study concentration in housing
construction markets. Larger markets and more regulated markets are more concen-
trated, suggesting the importance of fixed entry or operating costs. Concentration
matters, with more concentrated CBSAs having higher prices and lower quantities.
Negative price shocks originating in one CBSA cause developers to shrink or exit other
markets, thus propagating through the CBSA-developer network, reducing competi-
tion and raising prices in connected CBSAs. These patterns provide new evidence on
how imperfect competition in housing construction and financial frictions propagate
local housing shocks across space.
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1 Introduction

Housing affordability is one of the most salient issues facing households today. When thinking
about housing supply, much of the academic research has focused on land use regulations and
construction costs. For example, Goolsbee and Syverson (2023) document a large decline
in construction sector productivity and Baum-Snow and Duranton (2025)’s survey of the
literature focuses on the importance of supply constraints. Yet, relatively little is known

about the competitive structure of the construction industry. Our goal is to fill this gap.

We begin by constructing a novel dataset which identifies the quantity, location, timing,
and seller name of new homes sold in the U.S. To do so, we search the ATTOM hous-
ing transaction data for names of large and well known developers, as well as any other
sellers whose name indicates they are likely to be a developer. Using this dataset, we con-
struct the Herfindahl-Hirschman Index (HHI) for all U.S. CBSAs where data is available
to explore whether the housing construction market is competitive. We also construct a
CBSA-developer network to study how shocks transmit across connected CBSAs. We doc-
ument multiple new and interesting facts about the U.S. construction industry, as well as
a more nuanced view on some of the previously known facts. Overall, our findings suggest
that competition is far from perfect and that concentration leads to higher prices and lower
supply.

First, the strongest covariate with concentration, measured by HHI, is a CBSA’s popula-
tion — all else equal, more populated CBSAs are more competitive. This is unlikely to simply
be due to larger markets consisting of segmented sub-markets because individual developers
tend to have operations across large swaths of even the biggest CBSAs. It is consistent with

the importance of fixed costs, either entry or operating.

Second, concentration is strongly positively related to land use regulation, measured by



the Wharton Residential Land Use Regulation Index (WRLURI), with exactions,! approval
delays, and affordable housing playing the strongest role. Again, this is consistent with the
importance of fixed costs. The positive association between WRLURI and concentration is
entirely driven by smaller developers suggesting they are less capable than national develop-
ers at overcoming these fixed costs. Thus, our results imply that regulatory constraints are
twofold setback for affordability — not only do they increase costs directly, they also reduce

competition, further increasing costs.

Third, we investigate the increasing trend in concentration that has been documented
previously by Ahluwalia et al. (2022) and Quintero (2023). We show that since 2011, the
equal weighted average CBSA has not experienced an increase in concentration (as measured
by HHI), but the population weighted average CBSA has, thus concentration has grown in
larger and faster growing CBSAs. Much of the increase is explained by the increase in
concentration within the set of larger national developers; concentration within smaller local
developers has not changed, though their market share has fallen somewhat. Although
mergers are positively related to the rise in concentration, there are too few of them to
explain much of the rise. On the other hand, net exits explain a significant fraction of the
increase in HHI in the cross-section. This is consistent with the time series evidence as much
of the rise in HHI and the increase in exits happened in the aftermath of the housing bust

in 2008.

Fourth, we show that places with more concentrated developer markets have higher prices
and lower quantities, and that this relationship is likely to be causal. In OLS regressions, a
one standard deviation increase in a CBSA’s concentration is associated with a 0.26 standard
deviation increase in its housing price and a 0.09 standard deviation decrease in the number of
new units built. While the OLS results may not be causal, we propose an instrument based on

the number of other CBSAs nearby. The intuition is that CBSA locations were determined

!Exactions are requirements that developers pay fees or provide public amenities.



long ago and are likely unrelated to current supply and demand conditions. However, a
CBSA with more CBSAs nearby increases the pool of developers willing to commute to this
CBSA for jobs. With this instrument, all three of our price measures remain positively and
statistically related to HHI, all three of our quantity measures remain negatively related to

HHI, though only one is statistically significant.?

Fifth, we build a CBSA-developer network, with CBSAs being the nodes, connected
by overlapping developers. We show that shocks transmit across this network and are very
persistent, with competition, prices, and quantities affected years later. Consider a developer
who operates in Los Angeles and Dallas and a second developer who operates in Los Angeles
and Las Vegas. Las Vegas experienced a severe fall in house prices following the housing bust
in 2008, but Dallas did not.®> We show that the developer who operates in Los Angeles and
Las Vegas cuts construction in Los Angeles by far more than the developer who operates in
Los Angeles and Dallas. This is despite both developers facing the same demand conditions
in Los Angeles. This is consistent with the importance of internal capital markets, with
cash flow shocks originating in one segment affecting investment in a firm’s other segments.
We then aggregate this to the CBSA level and show that CBSAs less exposed (through
the developer network) to places like Dallas and more exposed to places like Las Vegas
in the period 2005-2010 saw significantly larger increases in concentration post-2010, and
saw significantly larger price growth post-2010. This is consistent with competition being

imperfect and reinforces our earlier results.

Literature review Our paper’s main focus is on competition in the housing construction

industry. There has been a renewed academic, journalistic, and policy interest in declining

2We measure prices as either the price of new homes sold by developers in our data, the average price
in the CBSA from the American Community Survey, or the average rent in the CBSA from the American
Community Survey. We measure quantity as either the number of units sold by developers in our data, the
lot area of units sold by developers in our data, or the total number of housing units in the CBSA from the
U.S. Census.

3Between 2005 and 2010 — the window over which we define the shock — the Las Vegas all-transactoins
house price index fell by 47.5%, while the Dallas index rose by 7%.



competition, with Autor et al. (2017), Covarrubias et al. (2020), and De Loecker et al. (2020)
among the prominent academic examples. However, relatively little has been written about
competition in housing construction — we conjecture this is due to limited availability of
data. The two most closely related papers to our work are Kroft et al. (2025) and Quintero
(2023).4

Kroft et al. (2025) study imperfect competition in both the product and labor market of
the construction sector with a focus on how the two interact. They find that construction
firms have market power in both markets. However, their methodology is different, with our
focus on CBSAs and theirs on firms. First, Kroft et al. (2025) use changes in wages for firms
who win government procurement auctions to identify labor market power. Second, they
extend the methodology of De Loecker et al. (2020) to identify construction firms’ market
power and markups in the product market by combining the estimates of labor market
power with firm-level information on labor share and intermediate input share of revenues.
In contrast, we focus on CBSA-level concentration measures and relate them to CBSA-level

prices and quantities.

Our work shares most in common with Quintero (2023), who uses proprietary data col-
lected by the data provider Metrostudy. Like us, Metrostudy uses transactions to identify
builders, however their sample covers just parts of the U.S. Northeast for the period 2005-
2016.° In contrast, our data spans the period 2000-2023 and covers the vast majority of the

6

U.S. population.® The longer and wider sample allows us to draw more general and more

4There is also an older literature studying the industrial organization of the construction industry, these
studies include Herzog (1963), Cassimatis (1969), Grebler (1973a), Grebler (1973b), Markusen and Scheffman
(1977), Eccles (1981), Quigley (1982), Landis (1986), Carroll (1988), and Somerville (1999). However, we
believe that the significant improvements in quality and availability of data since then as well as the economic
and political importance of housing affordability makes renewed focus on this topic worthwhile.

SSpecifically, the sample covers places in northeastern metros (Allentown, Atlantic City, Baltimore, Dover,
Philadelphia, Salisbury, Trenton, Vineland, Washington DC, Winchester, and parts of New York but not
New York City), which includes 137 local housing markets with a total population of 9.3 million.

6For the year 2000, we are able to compute CBSA level HHI for CBSAs with 190 million people, equivalent
to 67% of the U.S. population; starting in 2005, our coverage increases to above 89% of the U.S. population.



nuanced conclusions. Quintero (2023) finds that more concentrated CBSAs have lower vol-
ume, fewer units, and greater price volatility; we find that more concentrated CBSAs have
fewer units but also higher prices and rents. Quintero (2023) finds that concentration has
increased over time and conjectures that this is due to mergers and bankruptcies after 2008,
as well as tax-loss carry back provisions in the 2009 stimulus favoring larger builders. We
show that after 2009 there has been no increase in concentration for the average CBSA or
within the set of smaller local builders, thus the increase can be fully attributed to increas-
ing concentration in larger CBSAs and among larger, national builders. We also show that
mergers played a minor role in the increase, while exits after 2008 and organic growth by
the bigger builders were much more important. Additionally, we show that larger and less
regulated places are the most competitive, highlighting the importance of fixed costs; we
also build a CBSA-developer network and show that shocks propagate through this network,
with long term effects on competition, prices, and investment — these findings are new to the

literature.

Because of similarities in methodology, studies by van Straelen (2023) and Kim (2025) are
also closely related, though they do not focus on competition or investment. Like us, both use
transaction data to identify developers. Both also use shocks in one market where a developer
operates to study the effect on the developer’s behavior in other markets. However, both are
interested in the developer’s price setting behavior rather than competition. van Straelen
(2023) shows that during the 2008 housing bust, individual developers who suffered negative
price shocks in one market cut prices in other markets in order to raise cash, especially if
they were financially constrained. Kim (2025) shows that well diversified and financially
unconstrained developers were less likely to cut prices and structurally estimates the cost of
financial constraints. The price cuts studied are shorter term effects for units already under
construction. In contrast, we show that following negative price shocks in a market where

the developer operates, the same developer cuts investment in non-shocked markets and that



this effect lasts for many years. Furthermore, we show that these non-shocked markets see

long term increases in developer concentration and house prices.

D’Amico et al. (2024) study the decline in productivity in the construction sector. They
argue that larger firms are more productive, but that regulation favors smaller firms, with
increased regulation leading to a productivity decline. They find that in the cross-section,
stronger regulation is associated with lower receipts for the average firm and lower fraction
of employment in larger firms. At first blush, this appears to contradict our finding that
regulation leads to more concentration. However, the two are not necessarily at odds because
their result is driven largely by subcontractors who specialize in certain jobs but do not build
entire homes, while ours is driven by firms who build and sell entire homes and who may
hire these subcontractors.” Since our focus is on product market competition, concentration

among firms who actually build and sell entire homes is the more relevant quantity.®

Several papers have studied spillovers in housing markets. The most relevant paper for
our work is DeFusco et al. (2018) which documents regional spillovers in house prices — during
the housing boom of the early 2000s, housing markets experiencing a boom made it more
likely that nearby markets would also experience a boom; they suggest a role for non-rational
factors. We also show that shocks spill over, but as a result of the developer network; since
nearby housing markets are likely to share developers, our results offer a rational explanation
for their findings. Campbell et al. (2011) and Benmelech et al. (2018) also document spillovers

in real estate markets, but at a far shorter geographical scale. Bailey et al. (2018) show that

"D’Amico et al. (2024) show that firms with 500+ employees are responsible for just 4% of employment
but 23% of units built, while firms with 0-4 employees are responsible for 40% of employment but just
7% of units built. They explain that smaller firms are often subcontractors who specialize in plumbing,
drywall, etc., but do not build entire homes. We conjecture that stronger regulation reduces the size of
these small firms, or increases the fraction of work that large firms subcontract to small firms, consistent
with their findings. At the same time stronger regulation may reduce the number of small or midsize general
contractors leading to higher concentration within the set of firms who build and sell entire homes, consistent
with our findings. Indeed, we find that the positive relationship between regulation and concentration is
mostly driven by the dearth of smaller local developers in more regulated places.

8However, D’Amico et al. (2024)’s finding of reduced concentration among subcontractors may give large
firms more labor market power, which is the focus of Kroft et al. (2025).



when someone’s friends on a social network experience housing appreciation in a far away

market, that person becomes more likely to purchase a home.

Our data suggests that the spillovers we document are caused by firms’ reliance on
internal capital markets, leading to propagation of shocks through the developer network.
If firms heavily rely on internal capital markets, then positive (negative) cash flow shocks
to one segment will increase (reduce) investment to other segments of a multi-segment firm.
This may be efficient — if external financing costs are very high — or inefficient — when
firms practice corporate socialism as in Scharfstein and Stein (2000). There is an extensive
literature documenting that internal capital markets matter and that shocks originating
in one location or segment can have effects on investment (Lamont (1997), Shin and Stulz
(1998)), employment (Giroud and Mueller (2019)), loan supply (Peek and Rosengren (2000)),
and pricing decisions (Ge (2022), van Straelen (2023), Kim (2025)). Our empirical result
showing that developers experiencing negative shocks in one market cut investment in other

markets contributes to this literature.

2 Data

2.1 Constructing the Developer Transactions Dataset

To carry out our analysis, we construct a dataset of new home sales and link each sale to
the name of a developer in a CBSA. Equipped with this dataset, we can then construct an
HHI for each CBSA. Because some developers operate across multiple CBSAs, we can also
use this measure to create a CBSA-developer network. At a high level, we use transaction
data to identify all transactions whose seller is a developer and within these transactions,

we group them by year and developer.

To construct our dataset we use ATTOM data, which is similar to the CoreLogic and



Zillow datasets widely used by academics. ATTOM contains data on millions of housing
transactions in the U.S. This data is collected from public records such as deeds and the vast
majority of transactions are single family homes. Though some of the transactions are from
the 1970s, the coverage is relatively poor until the late 1990s. For each transaction, ATTOM
reports the location, price, names of the buyer and seller, as well as other information. We
identify the transaction as developer transaction — equivalently a new home sale — if the
seller’s name matches one of a list of 737 names of large national developers from Builder
Magazine or one of their subsidiaries, or if the seller’s name contains one of a list of keywords
including “build”, “homes”, “constr”, and “develop” — we define the latter group as local
developers. We are also careful to exclude many false positives, for example a seller named
“Homer Simpson” would otherwise be identified as a developer. Appendix section A provides

additional details on this process.

Our final dataset contains 10,495,677 transactions between the years 2000 and 2023, of
which 53% are by national developers. The top panel of Figure 1 shows the number of
transactions in each year we identified to be made by developers and compares it to new
units of single family homes sold for the entire U.S. from the U.S. Census. The second
panel does the same but restricts the transactions only to ones by large national developers,
comparing them to closings by the same developers provided by Builder Magazine. The third
panel shows a ratio of our transactions relative to the Census, and our national transactions
relative to Builder Magazine. It shows that we identify about 30% of total transactions
in 2000, which rises to 75% by 2007 and remains fairly flat after this; the match rate for
large national builders is fairly similar to the overall match rate. ATTOM does not cover
all CBSAs in the U.S., for example in 2000, CBSAs with transactions in ATTOM contained
67% of U.S. population, while by 2023 this share rose to 89%. Therefore within the covered
CBSAs, our match rate is likely higher than the one implied by this figure. The bottom

panel compares the average price in our data to the average price of new homes from the



Census — the two co-move very closely.

We also confirm that our coverage does not appear to be biased in the cross-section. For
each CBSA, we compute total housing permits from 2000 to 2023 (from the Census), scaled
by the number of units in 2000; we compare it to each CBSA’s total new home sales identified
by us in ATTOM data from 2000 to 2023, scaled by units in 2000. The correlation between
the two is 0.89 and regressing our transactions on permits leads to an R? of 0.79; adding
various controls to the regression only increases the R? to 0.81, with most being statistically
insignificant. Thus, in the cross-section, our measure of new units is highly correlated with
new construction in the Census and the differences are small and not highly related to CBSA

characteristics.

Each transaction contains the name of the seller and the location of the property. Addi-
tionally, many but not all transactions report the sales price and various home characteristics
are reported in the linked tax assessor data, though we do not use this data in most of our
analysis. We focus on units sold and construct an HHI for each CBSA i in year ¢ based on the

number of units sold by each developer operating in that CBSA. Specifically, we compute:

2

Ujit
HHI;; = ; W (1)
for CBSA i where developer j sells u;; units. This is our key variable of interest. We require
that a CBSA has at least five developer transactions in a year for us to compute its HHI
that year. For the 925 CBSA in our 24 year sample (22,200 data points), we have 14,275
observations where we can compute HHI. Most of our analysis focuses on larger CBSAs with
at least 100,000 residents in the year 2000, there are 372 such CBSAs (8928 data points
over 24 years), for these CBSAs we have 7,744 observations where we can compute HHI. 182

CBSAs have HHI available in every year, of these 168 are in the large group.



Since our focus is on competition, mergers are an important consideration. For example
in 2009, Pulte acquired Centex, merging two of the largest developers in the U.S. If Centex
were to immediately begin selling under the Pulte name, there would be no need to adjust
our approach. However, the Centex brand name remains to this day and transactions may
have Pulte or Centex as the name of the seller. To identify mergers, we read through the
financial statements, websites, and Wikipedia pages of the largest 106 firms (including all
public firms) in our data to identify the names of subsidiaries and the timing of any merger
and acquisition activity. We identify 58 mergers or acquisitions by large firms, with the
firms being acquired accounting for 0.6% of all large firm housing transactions in the year
of acquisition. After the acquisition, all transactions with the acquired firm in the name are
assigned to the acquirer, for example all sales by Centex were assigned to Pulte starting in

2009.

It is also useful to decompose HHI into three components, an HHI computed only within
national builders operating in ¢, and HHI computed only within local builders operating
in ¢, and the national builder market share. These three components relate to HHI in the

following way: HHI = (1 — s)>HH I, + s*H HI,,,; where s is the national builder’s share.

We also use transactions by developers to compute each CBSA’s average price of new
built homes, total number of new built homes, and the total lot area of new built homes —

these will be among our outcome variables of interest.

2.2 Additional Data

We collect annual house prices and rents at the county level from IPUMS and aggregate them

to CBSA level for the period 2000-2023.° We collect data on annual population and income at

9IPUMS aggregates and makes it easy to use multiple public datasets, the data we use comes from the
Census and the American Community Survey (ACS). County data is available in 2000, as well as for larger
counties annually starting in 2005 and for smaller counties in ACS 5 year samples. We use the ACS 5 year
samples to impute (approximate) annual rents and prices for the smaller counties. We interpolate between

10



the county level from BEA and data on housing units from Census county files. We aggregate
them to CBSA level for 2000-2023. We also collect data on the average temperature in each
CBSA and each CBSA’s land area. Finally, we use data on regulatory constraints from the
WRLURI, collected through surveys by Gyourko et al. (2008) and Gyourko et al. (2021).
This index uses survey data to estimate the severity of various types of land use regulations
at the local level. It contains twelve subcomponents (e.g. local zoning, supply restriction,
exaction, and affordable housing) and also the weighted average of the subcomponents. Data
on prices, rents, and housing units will be among our outcome variables of interest, while

the other variables are used as controls.

3 Empirical Analysis

3.1 Descriptive Statistics of HHI

The average HHI across all CBSAs and years is 0.158 with a standard deviation of 0.136;
this is analogous to just six equal sized developers in a CBSA. However, most of our analysis
is restricted to CBSAs which had a population of at least 100,000 people in the year 2000.
These are somewhat more competitive, with a mean HHI of 0.106 and a standard deviation
of 0.092. The strongest covariate with HHI is a CBSA’s population, with more populous
CBSAs having a more competitive construction sector with significantly smaller HHI. Figure
2 illustrates the univariate relationship between a CBSA’s logarithm of average population
and its average HHI for the period 2000-2023. The first column of Table 1 regresses the
average HHI in a CBSA over our sample on the CBSA’s logarithm of the average population,

the logarithm of average income, the average temperature, and the logarithm of the land

2000 and 2005 to get missing county level prices and rents for 2001-2004. We then aggregate counties to
CBSAs.!° Finally, for 378 larger CBSAs, we use Freddy Mac house price growth to replace the 2001-2004
interpolated prices by more precise estimates. Since in our main results, we focus on larger CBSAs, most of
these interpolations and imputations do not appear in our sample.

11



area. HHI is strongly negatively associated with population, with a t-statistic of -5.53. HHI
is also significantly higher in warmer places with a t-statistic of 3.07, while income and land

area are not significantly related to HHI.

There are two obvious potential explanations for why HHI may be lower in more popu-
lous CBSAs. First, the relationship may be spurious: a populous CBSA may simply be a
collection of segmented sub-markets for housing construction, with each sub-market having
a higher HHI but the measured HHI when combining sub-markets appears lower. For exam-
ple, suppose that Orange and Los Angeles counties, which make up the Los Angeles CBSA,
are segmented and each have six developers operating there. Then the HHI of Orange and
Los Angeles counties would be 0.17, but the measured HHI of Los Angeles CBSA — an irrel-
evant quantity if these markets are segmented — would be 0.08. We argue that construction

markets within larger CBSA are unlikely to be too segmented.

While it is true that developers are more likely to develop near where they already
develop, the geographical distance they are willing to cover is significant relative to the size
of the CBSA. Appendix Figure A.1 shows that the spread in distance between a developer’s
projects within a CBSA is increasing in the CBSAs population (top two panels) and land
area (middle two panels). The bottom two panels show that for the average developer, the
spread is between 25% and 50% of the CBSA’s diameter, however for some developers, this
spread is comparable to the size of the CBSA. For example, in Los Angeles — which is one
of the larger CBSAs (either by population or land area) with nearly 100 miles separating
San Clemente in the south from San Fernando in the north — the average national (local)
developer has projects 39 (13) miles apart, while some national and local developers have

projects more than 90 miles apart.

Appendix Figure A.2 shows that developers are also willing to travel some distance
outside of their CBSAs for projects — this is important for our instrumental variable, which

we discuss in Section 3.4. More than 6% of a CBSA’s local developers also operate in other

12



CBSAs that are a distance of 30 miles from the original CBSA and 2% of local developers
operate in other CBSAs 90 miles away. Not surprisingly, national developers are willing to
cover much larger distances. More than 25% of a CBSA’s national developers operate in
other CBSAs that are a distance of 30 miles from the original CBSA and 18% of national
developers operate in other CBSAs 90 miles away. Appendix Section B provides additional

discussion of this point.

Second, a negative relationship between CBSA size and HHI is consistent with a stan-
dard model of imperfect competition and fixed operating or entry costs. If product market
competition is imperfect, than holding the number of competitors constant, operating in a
larger market is more profitable because developers can charge the same markup but increase
volume. Since national developers choose which market to enter, holding constant entry or
fixed operating costs, more developers will enter larger markets until expected profits are
equalized. Similarly, since local households choose whether to become developers, holding
constant entry or fixed operating costs, more local households will become developers in
larger markets. On the other hand, holding market size fixed, more developers will enter

lower cost markets.

We now provide additional evidence for the importance of fixed entry or operating costs.
To do so, we utilize the 2018 version of the WRLURI, developed by Gyourko et al. (2021).
Since many of these regulations reduce profits either by restricting what a developer can do
(e.g. minimum lot sizes or inclusionary zoning) or by requiring additional effort or cost from
the developer (e.g. approval delays and exaction fees), these regulations create an additional
mix of variable and fixed costs for developers. Column fourteen of Table 1 reestimates the
relationship between HHI and MSA characteristics but now includes the weighted average of
the regulations, provided by Gyourko et al. (2021). Inclusion of WRLURI only strengthens

the negative association of HHI with size, but WRLURI itself is strongly positively associated
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with HHI — more regulated places have fewer developers and are less competitive.!! Columns
two through thirteen of Table 1 use the individual sub-components of the index instead; most

are positive but the three that stand out are exactions, affordable housing, approval delays.'?

Appendix Tables A.1, A.2, and A.3 repeat this analysis but separately for the three
sub-components of HHI — the HHI of local developers within a CBSA, the HHI of national
developers within a CBSA, and the national share within a CBSA. These tables show that
the positive relationship between HHI and regulation is mostly driven by the HHI of local
developers. The share of development done by national developers is also positively related
to the weighted average of WRLURI, though the relationship is not as strong as for local
developer HHI. Two sub-components stand out — exactions and approval delays are especially
important for increasing the share of national developers and decreasing competition within
local developers. Thus, these two frictions are especially costly for small local developers,
leading to fewer local developers operating in regulated CBSAs. With fewer local developers,
market share is taken by national developers, who are better able to navigate regulation.
On the other hand, the weighted average WRLURI is positively but insignificantly related
to the HHI of national developers. The only sub-component of WRLURI that is statistically
significantly related to the HHI of national developers is affordable housing — perhaps this

is a regulation national developers find more difficult to avoid.

H'We have also explored the relationship between HHI and the Saiz (2010) supply elasticity. We find
the relationship to be negative — inelastic places have higher HHI — but not statistically significant, with a
correlation of -10%. Because the Saiz (2010) measure is available for only 95 CBSAs, we have chosen to not
report these results or include this measure as a control.

12Tn unreported results we have also used the 2006 of the WRLURI index (Gyourko et al. (2008)). The
results are similar and the weighted average index is statistically significant, though the significance is lower
than using the 2018 version, especially for some of the sub-indices. This may be because the 2018 version is
more comprehensive and therefore less noisy.
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3.2 Trend in HHI

In this section, we investigate the time trend in concentration. Quintero (2023) studies
concentration for the period 2005-2016 using data covering parts of the U.S. Northeast region
and finds that concentration has increased.'® He conjectures this is due to exits following the
2008 financial crisis and a subsequent waive of mergers. Similarly, Ahluwalia et al. (2022)
use the reported number of transactions from Builder Magazine to show that the share of
new home sales by the top two builders has increased from 6.2% in 2002 to 15.2% in 2020

(35.5% to 49.3% for the top 100 builders).

In our larger sample, we find a similar general trend although the conclusion is more
nuanced. The top panel of Figure 3 plots a time series of HHI averaged across all U.S.
CBSAs for which we are able to compute HHI in each year, this includes 189 CBSAs covering
approximately 68% of the U.S. population. Consistent with Quintero (2023) and Ahluwalia
et al. (2022), we find a large rise in concentration following the financial crisis, with HHI
going from 0.09 in 2007 to 0.14 in 2011. However, after 2011, HHI declines for the average
CBSA to 0.125 in 2023. On the other hand, a population weighted average HHI rises almost
monotonically from 0.05 in 2005 to 0.08 in 2023. Thus, HHI did rise from the point of view
of the average buyer, but it rose due to increased concentration in larger and faster growing

markets.

In the next three panels of Figure 3, we separate HHI into its three components: national
HHI, local HHI, and national share. In the time series, nearly all of the growth in population
weighted HHI since 2005 can be attributed to growth in national HHI, furthermore, much
of that growth happened between 2007 and 2012. The HHI of local developers has actually

fallen over time and the total market share of national developers has fluctuated significantly,

13His data covers the metros of Philadelphia, Washington DC, Baltimore, Allentown, Atlantic City, Dover,
Salisbury, Trenton, Winchester, Vineland, and parts of New York. These markets have a population of 9.3
million people.
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but is only modestly higher in 2023 compared to 2005. Thus, larger concentration within

the set of national developers is responsible for much of the change in HHI.

In the first three columns of Table 2 we estimate a panel regression of the one year
change in HHI on the one year change in either national HHI, local HHI, or the national
share. In the cross-section, all three measures are positively associated with local HHI being

the strongest.

We next explore whether mergers or exits may be responsible for the rise in developer
HHI. The bottom panel of Figure 3 plots the fraction of all transactions affected by mergers
and by exits. Entry was very high leading up to the financial crisis, exits then spiked in 2008
leading to negative net entry until turning positive again in 2012. Mergers — at least ones we
are able to identify — were also high around 2009, then again in 2018. However, the fraction
of transactions affected by mergers — around 4% at its peak and near zero most years — was

far lower than the variation in net entry.

We next regress the annual change in HHI on the part of HHI that can be attributed to

® on net exits, and on the change in HHI of incumbent firms that neither merged,

mergers,!
entered, or exited. Column five shows that mergers are statistically significantly related to
change in HHI, but the R? is tiny. Thus, mergers along are unlikely to be responsible for
most of the HHI growth. Conditional on a merger occurring, the explanatory power is much

greater, but relatively few transactions are affected by mergers.!® An important caveat is

that our list of mergers may be incomplete.

14Recall that these three measures can be combined in a non-linear way to exactly compute HHI. In the
four column we include all three measures in a multi-variate regression, the only reason the R? is not 100%
is linearity.

15Specifically, for each year and CBSA, we compute HH 7 based on the seller’s ownership at ¢t — 1.
For example, Pulte and Centex, which merged in 2009, are grouped together when we compute H H I; 2009,
but are treated as separate firms when we compute HHI;'5500". HHI; 2000 — HHI;'5059™ represents the
part of HHI in 2009 explained by merger activity between 2008 and 2009.

6The correlation between HHI;; — HHI,_1; and HHI; ; — HHIme”g is 25% when conditioning on a
CBSA-year observation having merger activity, it rises to 54% if we also restrict the sample to larger CBSAs.
However, the correlation is just 2% if we do not condition on a merger occurring, and 7% for larger CBSAs.

nomerg
]i t
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In column six, we regress the change in HHI on net exits.!” Net exits explain 16% of
the variation in HHI growth. In column seven, we regress the change in HHI on the change
in HHI computed only among incumbents. This measure rises when large incumbent firms
grow and small incumbent firms shrink and it explains 33% of HHI growth. Finally, in
column eight we include mergers, exits, and incumbent HHI. We conclude that the primary
contributor to HHI was growth by firms already in the market, with exit and entry also
contributing significantly (especially following the financial crisis), but that mergers played

a minor role.

3.3 HHI, Prices, and Quantities

In this section, we investigate the relationship between the concentration of developers in
a CBSA, and house prices and quantities in that CBSA. We begin with OLS analysis and
discuss potential endogeneity in Sections 3.4 and 3.5. We restrict our analysis to CBSAs

with a population of at least 100,000 in the year 2000.

Table 4 shows the results of cross-sectional OLS regressions of various measures of a
CBSA'’s price or quantity of housing on its HHI and controls, which include log income, log
population, average temperature, and log land area. The level of observation is a CBSA,
with prices, quantities, HHI, income, and population computed by taking the annual values,
scaling by the aggregate quantity that year, and then averaging over all available years.

Depending on the variable of interest, there are between 308 and 319 CBSAs in the sample.

The top panel presents results for three measures of prices: the logarithm of the average

price of homes sold by developers identified from our transaction data, the average price

using IPUMS/ACS data, and the average rent using IPUMS/ACS data. HHI is positively

1"We define exits as the total transactions in a CBSA at ¢t — 1 by firms that did not operate in that CBSA
at t, scaled by the maximum of total units sold in the CBSA between ¢t and t — 1. We define entries as the
total transaction in a CBSA at ¢ by firms that did not operate in that CBSA at t —1, scaled by the maximum
of total units sold in the CBSA between ¢ and ¢t — 1. Net exits is the difference between the two.
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and significantly associated with all three measures of prices, with ¢-statistics between 5.15
and 5.85 in columns two, five, and eight. A one standard deviation increase in HHI is
associated with a 0.26 standard deviation increase in the average CBSA price and a 0.22

standard deviation increase in rent.'8

The bottom panel presents results for three measures of quantities: the logarithm of the
number of new units sold identified from our transaction data, the total lot area of new
units sold from our transaction data, and the total number of housing units from the U.S.
Census. HHI is negatively and significantly associated with all three measures of housing
quantities, with ¢-statistics between -2.56 and -4.94 in columns two, five, and eight. A one
standard deviation increase in HHI is associated with a 0.09 standard deviation increase in

the number of new units built.!?

Table 5 presents regressions similar to Table 4 but uses unbalanced panel data rather than
a single cross-section. The level of observation is a CBSA-year with an average of between
263 CBSAs and 284 observations per year in the sample, depending on the specification. We
regress a CBSA’s log price or log rent or log housing units that year on HHI and controls that
year; we also include year fixed effects. These results are similar to the simple cross-sectional
regressions in Table 4, with t-statistics of between 4.78 and 5.08 for prices and between 2.29

and 6.32 for quantities.

18In these regressions, price, rent and HHI are all scaled by the average price and HHI. Scaled HHI has
a standard deviation of 0.68, equivalent to going from a mean unscaled HHI of 0.1 to 0.168. Thus, a one
standard deviation increase in scaled HHI is associated with a 0.68 x 0.15 = 0.10 increase in log scaled price,
which has a standard deviation of 0.39; 0.15 is the coefficient on HHI in column five of Panel A. Similarly, a
one standard deviation increase in scaled HHI is associated with a 0.68 x 0.064 = 0.044 increase in log scaled
rent, which has a standard deviation of 0.2; 0.064 is the coefficient on HHI in column eight of Panel A.

19Scaled HHI has a standard deviation of 0.68. Thus a one standard deviation increase in scaled HHI is
associated with a 0.68 x 0.185 = 0.126 increase in log scaled rent, which has a standard deviation of 1.36;
0.185 is the coefficient on HHI in column two of Panel B.
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3.4 Instrumenting for HHI

While the results in Section 3.3 suggest that market power may be important, it is possible
that these results are affected by endogeneity or omitted variables. It is useful to think
through how these problems might arise. Suppose markets are frictionless and competitive
but developers anticipate which CBSAs will have highest demand and shift operations there.
Then such CBSAs will appear to be more competitive and have lower HHIs, they will have
more supply as construction responds to higher demand. However, if costs are convex, they
will have higher prices as supply cannot fully meet the demand and if the marginal cost
is constant then there should be no effect on prices. Other stories in which markets are
competitive but in which entry, exit, or M&A respond to demand would also imply prices
and quantities moving in the same direction. These kinds of stories are not consistent with

the OLS results above and cannot explain our findings.

However, suppose certain CBSAs have high demand and also high costs, for example if
CBSAs in desirable locations also have more regulations or more difficult to build geogra-
phies. Suppose our controls (e.g. average temperature and land area) were not sufficient to
fully capture these differences in costs and demand. Then, these CBSAs may have higher
prices and lower quantities even after controls. Finally, suppose that it was also the case
that fewer developers choose to operate in such CBSAs but for reasons unrelated to market
power. Then HHI will be positively associated with prices and negatively with quantities,

even though market power plays no role.

In this section, we propose an instrument for HHI, while in Section 3.5 we explore causal-
ity by using the propagation of shocks across the CBSA-developer network. Earlier we
showed that fixed entry costs appear to be important for determining the number of devel-
opers in a CBSA. We posit that these entry costs are lower for developers who are already

operating in nearby CBSAs. Therefore, CBSAs with other CBSAs nearby should be more
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competitive because developers established in nearby CBSAs are willing to commute to these
CBSAs for jobs. Indeed, Table A.2 shows that for both national and local developers, there
is significant overlap in developers between nearby CBSAs and this overlap decreases in dis-
tance. At the same time, the geographical distribution of CBSAs was determined long ago

and should not affect prices or quantities, other than through developer competition.

Table 3 shows the results of the instrumental variable first stage, where we regress each
CBSAs average HHI across all years on log income, log population, average temperature,
log land area, and on the instrument. For each CBSA, the instrument counts the number of
CBSAs (excluding the focal CBSA) within 50 miles of the focal CBSA. Consistent with earlier
results in Table 1, population and temperature are significantly related to HHI, while income
and land area are not. The instrument is negatively related to HHI, with a ¢-statistic of 3.58,
therefore CBSAs with many other CBSAs nearby tend to have more competitive developer
markets. The R? rises from 0.150 without the instrument to 0.183 with the instrument
and the F-statistic is 12.79. We compute the fitted value of HHI for each CBSA using the

coefficients from this regression.

Columns (3), (6), and (9) of Tables 4 (cross-section) and 5 (unbalanced panel with year
fixed effects) present the second stage results for each of the six outcome variables. These
regressions are identical to the previously presented OLS results, except HHI is replaced
by its fitted value from the first stage. Like with OLS, prices and rents are positively and
significantly related to instrumented HHI; the three measures of quantities are negatively
related to instrumented HHI, though only one of the measures is statistically significant.
These results suggest that the correlation found in OLS regressions is not spurious and that

concentration leads to fewer housing units and higher housing prices.
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3.5 The CBSA-Developer Network

In this section, we construct a CBSA-developer network. We show that if a developer oper-
ates in multiple CBSAs, house price shocks originating in one CBSA affect the developer’s
output in other CBSAs. Aggregating this up, we also show that house price shocks origi-
nating in one CBSA transmit to other CBSAs when they share developers. We then show
that shocks originating in one CBSA affect concentration, prices, and output in connected

CBSAs.

The intuition for why shocks should transmit can be understood by thinking about finan-
cial frictions and internal capital markets. If firms heavily rely on internal capital markets,
then positive (negative) cash flow shocks to one segment will increase (reduce) investment
to other segments of a multi-segment firm. These kinds of internal transfers have been docu-
mented empirically by Shin and Stulz (1998) and Lamont (1997) who show that investment

flows even to unproductive segments.

Suppose there are n CBSAs and let m. denote the set of developers who operate in CBSA

c. Define u.;; to be the units built by developer ¢ in CBSA ¢ during the period ¢, where ¢
may span multiple years. Developer i’s exposure to CBSA s is defined as &, = ﬁ,
this is the fraction of i’s total units that are built in CBSA s. We define the exg(z)grlre of
CBSA c to CBSA s as ¢.s; = #, this is the average exposure of all developers to

1€EMme

CBSA s, weighted by the development they do in CBSA ¢.2°

We next compute the shock to developer ¢ operating in CBSA ¢ that is coming from price

changes AP; ., in other CBSAs. We define this shock as ., = > &1+ APs 4+, This is
s#c
the average price change across all CBSAs, excluding CBSA ¢, weighted by the fraction of

20For example, suppose developer 1 builds one unit in CBSA A and one unit in CBSA B, while developer
2 builds one unit in CBSA A and two units in CBSA C. Then {41 = 0.5, {p,1 = 0.5, {1 =0, {42 = 0.33,
€2 =0, (o2 = 0.67; pa4 = 05 x 05+ 0.5 x0.33 =042, pa = 0.5 x0.54+0.5 x 0.0 = 0.25, and
da,c =0.5x0.0+0.5x0.67 = 0.33. In practice, because all local developers have an exposure of one to
their one CBSA and of zero to other CBSAs, ¢, ; is typically large, with the average ¢. s being 0.87 across
all CBSAs in our sample, and 0.80 for CBSAs with a population of at least 100,000 in the year 2000.
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developer i’s total construction in each CBSA. Note that > &+ < 1, therefore a developer
who mostly operates in CBSA ¢ will have )., near zero,sfzs:hile developers with significant
operations in CBSAs with big price increases (decreases) will have v ,; that is large in
magnitude and positive (negative).

We also compute the shock to CBSA ¢ coming from price changes in other CBSAs as
Yer = % This is the average price change across all CBSAs, excluding CBSA
c, Weightes(; lgy the connection between ¢ and each CBSA. Importantly, CBSA ¢’s own price
change is excluded in the numerator, but the weight is included in the denominator, therefore
if a CBSA has small but positive exposure to many other CBSAs, but most of its developers
build locally, its overall exposure to other CBSAs will be near zero. Intuitively, 1. is positive

(negative) if many of the developers who build in CBSA ¢ also develop a large fraction of

their units in CBSAs with positive (negative) price shocks.

Although we can compute this quantity for any time period, we focus on the developer-
CBSA network in 2000-2005, just prior to the start of the financial crisis and compute
®e,s.2000—2005- For example, Los Angeles had an exposure to itself of 0.404, and its next five
top connections were Riverside (0.066), Phoenix (0.063), Las Vegas (0.058), Dallas (0.034),
and San Diego (0.031). We define the price shock as AP;a010 = l0g(Ps 2010/ Ps2005) tO
coincide with the large house price drops many CBSAs experienced during the financial
crisis. Thus, the timing of the shock is that the exposures £ and ¢ are computed based on
the network structure between 2000 and 2005, while the shock is computed based on price

changes between 2005 and 2010.

We begin by analyzing developers. Within each CBSA ¢, we separate national developers
into two groups: those who received a shock 9 ; ; above versus below the median. Developers
with a below (above) median shock are ones who experienced relatively low (high) price
growth in markets outside of ¢, we refer to these as negatively (positively) shocked developers.

For each year, we sum up total units built by each group in the focal CBSA ¢, we then
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aggregate across all focal CBSAs (weighting by population in the year 2000). We plot this
time trend in units built (relative to the 2005 level) in Figure 4. Negatively shocked national
developers are represented by the red dotted line and positively shocked by the blue dashed

line; we also include local developers in this plot, although they are irrelevant for this analysis.

Prior to the start of the price shock in 2005, both types of national developers had nearly
identical growth in the number of units built, which quadrupled between 2000 and 2005 as the
U.S. housing market was booming. After 2005, as the housing bubble began to pop, the two
lines diverge, with negatively shocked national developers cutting development in the focal
CBSA by significantly more. By 2010, negatively shocked developers saw their development
fall by 83% relative to 2005 levels compared to a fall of just 68% for positively shocked
developers. This difference was quite persistent, with developments by negatively shocked
national developers only catching up to the positively shocked developers in 2023. One may
be concerned that the price shock to the focal CBSA may somehow be responsible for these
results, however note that we are comparing negatively to positively shocked developers
within the same CBSA, thus the two types of national developers receive exactly the same
shock in the CBSA whose units are included in the figure.?* This finding is a housing market
analog of Lamont (1997) and Shin and Stulz (1998).

We next move onto CBSA level analysis. In a competitive construction market, even if
negatively shocked developers pull out, other developers will simply expand leaving prices
and quantities unchanged. On the other hand, if the market is imprefectly competitive, a
reduction in output by negatively shocked developers will increase market concentration,
and raise prices or lower quantities. In Table 6, we show that the data is consistent with an

imperfectly competitive market.

Because annual changes are quite noisy, we split our data in half and focus on the change

21Tn unreported results, we have also split CBSAs into ones with low, medium, and high own price growth
and redrawn the figure for each group. The results look similar to Figure 4, though they are noisier since
each plot has fewer CBSAs included.
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in CBSA ¢’s prices, quantities, and HHI from the period 2000-2011 to the period 2012-2023
as a function of its realized shock . 2005—2010. This shock is computed based on the developer
network in 2000-2005, and the realized price growth in CBSAs connected to the focal CBSA
¢ in 2005-2010. We refer to CBSAs with a low (high) value of 1. 2005-2010 as negatively
(positively) shocked CBSAs. For each quantity of interest, we compute the average in the first
and second periods: ys000_2011 and yso12_2023. We then regress the growth from 2000-2011 to
2012-2023 (lOg(yc,2012—2023/ ?/c,2000—2011) for prices and quantities and Ye,2012—2023 — Ye,2000—2011
for HHI) on ¢, 20052010 and various controls. One may be concerned that due to regional
correlations, the shock ¢ 2005—2010 is correlated with fundamentals in CBSA ¢ even though
it does not include the price growth in ¢ in its computation. For this reason, it is important
to include the price growth in CBSA ¢ over the same period as the shock, log(P. 2010/ Pr.2005)
as one of the controls. This controls for changes in ¢’s fundamentals that may affect prices
and quantities in ¢. We also include as controls each CBSA’s log of average price and income
in 2000-2011, the growth from 2000 to 2011 of price and income, average HHI in 2000-2011,
and the average of the y variable in 2000-2011 (e.g. when the dependent variable is growth

in units, we include log of average units in 2000-2011 as a control).

Column eight in Panel A of Table 6 shows that the shock, which is realized by 2010 affects
HHI between 2012 and 2023 with a negative and significant sign. A CBSA ¢ is negatively
shocked if it is connected through the developer network to other CBSAs with negative
price shocks. As discussed earlier and shown in Figure 4, after a negative shock, affected
developers reduce activity in c¢. This reduction in activity leads to more concentration
in ¢ and an increase in HHI. The other columns in Panel A show that a negative shock
realized in 2010 positively and significantly affect house prices and rents in 2012-2023. As
concentration rises, the developers in ¢ exercise more market power and charge higher prices.
Panel B presents analogous results for quantities, we do not find a statistically significant

relationship between the shock realized in 2010 and quantities in 2012-2023.
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Thus, we have shown that prices shocks originating in other CBSAs and not connected
to the fundamentals of the focal CBSA lead to less development in the focal CBSA by
developers exposed to such shocks, less competition in the focal CBSA, and higher house

prices in the focal CBSA.

4 Conclusion

This paper studies the industrial organization of housing development. We show that housing
developers are relatively concentrated, with HHI around 0.15 for medium size metros, and
around 0.06 for the largest metros. Concentration is stronger in smaller and more regulated
places, suggesting the importance of fixed costs. Concentration matters for affordability —
more concentrated markets have higher prices and lower housing supply. Using a CBSA-
developer network, we find that shocks to concentration are persistent, with developers
suffering price shocks in one market significantly cutting construction in unrelated markets;

this leads to higher concentration and lower prices for years after the shock.
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Figure 1: Comparison of Our Data to Aggregate Data

The top panel plots the number of new single-family homes (in thousands) sold per year
in the U.S. from the Census (dashed red line) and the number of ATTOM transactions
in which we identify the seller as a developer (solid blue line). The second panel plots the
number of closings by national developers reported in Builder magazine (dashed red line) and
the number of ATTOM transactions in which we identify the seller as a national developer
from the Builder magazine list (solid blue line). The third panel shows the corresponding
ratios: our developer transactions relative to all Census transactions (solid blue line) and
our national-developer transactions relative to all Builder magazine transactions (dashed red
line). The bottom panel plots the average transaction price for developer sales in our data
(solid blue line) and the average price for new units sold from the Census (dashed red line).
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Figure 2: CBSA population and HHI

This figure presents a scatter plot of the logarithm of a CBSA’s population in 2000 against its
HHI. We separate CBSAs with populations below 100,000 residents (dots) and those above
100,000 residents (hollow circles) because, in most of our analysis, we only include CBSAs
in the latter group.
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Figure 3: Competition Over Time

This figure plots time trends in several variables of interest. The top four panels plot HHI
and its three sub-components: HHI of national developers, HHI of local developers, and the
market share of national developers. Each is measured at the CBSA level, then aggregated
up to national level either by simple average (solid blue line) or population weighted average
(dashed red line). We include only the 186 CBSAs for which we can compute HHI in every
single year between 2000 and 2023, these cover 67% of the U.S. population in the year 2000.
The bottom panel plots each year’s number of units sold by merged firms as a fraction of
all units sold (solid blue line), and the number of units sold by firms that enter minus firms
that leave as a fraction of total units sold (dashed red line). To compute units by firms that
leave, we sum up all the units in t — 1 sold by firms that do not operate in a market at ¢; for
firms that enter, we sum up all the units sold in ¢ by firms that do not operate in a market
at t — 1; we divide each of these by the maximum of total units sold at ¢t — 1 or ¢ in that
market.
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Figure 4: Developer Output in Focal CBSA After Price Shock in Other CBSAs

This figure plots a time series of units sold by three groups of developers, with each series
scaled by its 2005 level. The solid black line represents local developers and is constructed
by summing units sold by local developers in each CBSA and year, then taking a population-
weighted average across CBSAs. The dashed blue line represents national developers who
received an above-median shock ). ;, where the shock is defined in Section 3.5. For each
CBSA ¢ and year ¢, we sum up the units sold in ¢ by national developers whose shock from
other CBSAs where they develop (t.;) was above the median of all national developers
operating in ¢. We then take a population weighted average across all CBSAs. The dotted
red line is computed analogously but includes national developers whose shock is below the
median.

1 T T T

'\. — ocal developers
) = = = Mational developers, « > Median
0.9 3 cl b
':! .......... Mational developers, i< Median
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D,l i i i i
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Table 2: What Explains Changes in HHI?

This table regresses the change in HHI on several components of HHI. The regressions use
panel data, with each observation being a CBSA-year. Columns 1-3 regress the change
in HHI on the changes in the national and local components of HHI and on the national
share; column 4 includes all three. Columns 5-7 regress the change in HHI on the part of
HHI explained by mergers, on the fraction of sold homes affected by exit and entry, and on
the change in HHI of incumbent builders; column 8 includes all three. The text provides
definitions of all variables used in these regressions. t-statistics are reported in parentheses.

(1) (2) 3) (4) () (6) (7) (8)

AHHI"t 0.07 0.06
(20.50) (28.82)
AHHI'e 0.60 0.55
(78.12) (85.45)
ANat. Share 0.28 0.35
(38.18) (69.94)
Merger 1.22 0.86
(5.67) (5.53)
Net exit 0.16 0.16
(37.43) (146.71)
AHHTnewm 0.58 0.58
(60.44 ) (68.19)
R? 0.05 0.46 0.18 0.64 0.00 0.16 0.33 0.49
Obs. 317.61 317.61 288.30 288.30 317.61 317.61 317.61 317.61

Table 3: Instrumental Variable First Stage

This table presents the results of the first stage of our instrumental variable approach. The
instrument is the number of other CBSAs within a 50 mile radius of the focal CBSA. We
regress each CBSA’s average HHI on CBSA characteristics and the instrument. The CBSA
characteristics are log income, log population, average temperature, and log land area. HHI,
population, and income are averaged over the period 2000-2023. t-statistics are reported in
parentheses.

Inc Pop  Temp Land Area v R?
0.35 -0.26 0.01 -0.03 0.15
(1.48) (-5.53) (3.06) (-0.50)

0.19 -0.20 0.01 -0.16 -0.07 0.18

(0.82) (-4.16) (1.77) (-2.55) (-3.58) F=12.79
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Table 4: Market Power, Prices, and Quantities, Single Cross-Section

This table presents CBSA level cross-sectional regressions of several measures of housing
prices and quantities on HHI and CBSA characteristics. The CBSA characteristics are log
income, log population, average temperature, and log land area. HHI, population, income,
and all dependent variables are averaged over the period 2000-2023. The top panel presents
log prices, with the average price of newly built homes from our data in columns 1-3, the
average price from the ACS in columns 4-6, and the average rent from the ACS in columns
7-9. The bottom panel presents log quantities, with the number of newly built homes from
our data in columns 1-3, the total lot area of newly built homes in columns 4-6, and the
total number of units from the U.S. Census in columns 7-9. We present both OLS and IV
regressions. The IV is a fitted value of HHI where the first stage is presented in Table 3 and
the instrument is the number of other CBSAs within a 50 mile radius of the focal CBSA.
t-statistics are reported in parentheses.

(1) (2) 3) (4) () (6) (7) (8) (9)

OLS OLS 2SLS OLS OLS 2SLS OLS OLS 2SLS
Panel A: Prices regressed on HHI
y =PriceNew y =Price4¢” y =Rent4¢S

HHI 0.15 0.42 0.15 0.68 0.06 0.34
(5.15) (2.80) (5.85) (5.11) (5.29) (5.51)

Inc 1.24 1.19 1.09 1.31 1.26 1.07 0.69 0.67 0.57
(996) (9.88) (816) (11.42) (11.48) (896) (13.06) (13.13) (10.45)

Pop 0.06 0.10 0.17 0.02 0.06 0.20 0.03 0.05 0.12
(247) (4.03) (371) (087) (261) (479) (325) (481) (647)

Temp 0.00 0.00 0.00 0.00 0.00 -0.01 0.01 0.01 0.00
(1.27) (049) (-0.88) (061) (-036) (-2.87) (593) (519) (1.06)

Land Area  0.01 0.01 0.02 0.03 0.04 0.05 -0.01 -0.01 0.00
(028) (039) (067) (129) (153) (205) (-0.70) (-0.58) (0.06)

R? 0.39 0.44 0.40 0.40 0.46 0.45 0.52 0.56 0.56

Obs./Year 308 308 308 319 319 319 319 319 319

Panel B: Quantities regressed on HHI
y =Units™New y =LotArea’Ne® y =UnitsCensus

HHI -0.18 -0.38 -0.32 -0.88 -0.03 -0.08
(-2.85) (-1.16) (-4.94) (-2.66) (-2.56) (-142)

Inc 0.14 0.20 0.27 0.03 0.14 0.34 0.14 0.15 0.17
(051) (0.75) (092) (012) (053) (1.14) (3.03) (326) (3.35)

Pop 0.91 0.86 0.81 0.87 0.79 0.64 0.97 0.96 0.95
(16.53) (15.11) (7.89) (1574) (14.11) (6.28) (104.46) (99.83) (54.91)

Temp 0.04 0.04 0.04 0.02 0.02 0.03 0.00 0.00 0.00
(728) (774) (626) (322) (4.13) (420) (170) (212) (221)

Land Area  0.22 0.21 0.21 0.11 0.10 0.08 0.00 0.00 0.00
(374) (370) (354) (18) (173) (143) (-0.19) (-026) (-0.39)

R2 0.71 0.72 0.71 0.64 0.67 0.65 0.99 0.99 0.99

Obs./Year 319 319 319 319 319 319 319 319 319
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Table 5: Market Power, Prices, and Quantities, Panel

This table presents regressions of several measures of housing prices and quantities on HHI,
CBSA characteristics, and year fixed effects. The CBSA characteristics are log income, log
population, average temperature, and log land area. The top panel presents prices, with the
average price of newly built homes from our data in columns 1-3, the average price from the
ACS in columns 4-6, and the average rent from the ACS in columns 7-9. The bottom panel
presents log quantities, with the number of newly built homes from our data in columns 1-3,
the total lot area of newly built homes in columns 4-6, and the total number of units from
the U.S. Census in columns 7-9. The regressions are pooled from an unbalanced panel, with
a single observation being MSA-Year. The sample period is 2000-2023. We present both
OLS and IV regressions. The 1V is a fitted value of HHI where the first stage is presented in
Table 3 and the instrument is the number of other CBSAs within a 50 mile radius of the focal
CBSA; unlike some of the other variables in this regression, the IV does not vary over time.
Standard errors are clustered at the CBSA level. t-statistics are reported in parentheses.

(1) (2) 3) (4) () (6) (7) (8) 9)

OLS OLS 2SLS OLS OLS 2SLS OLS OLS 2SLS
Panel A: Prices regressed on HHI
y; =Price]New y; =Price¢ yr =Rent1¢

Vaible (1) (@ () (4 6 __ 6 (1 CE0)
HHI 1.06 0.48 1.13 0.80 0.47 0.37
(4.92) (4.12) (4.78) (6.56) (5.08) (7.59)

Inc 1.33 1.29 1.16 1.26 1.22 1.00 0.65 0.64 0.53
(845) (872) (700) (720) (749) (593) (881) (920) (7.62)

Pop 0.05 0.08 0.17 0.02 0.05 0.23 0.03 0.05 0.13
(1.75) (2.78) (38) (08) (168) (499) (280) (3.73) (7.20)

Temp 0.00 0.00 0.00 0.00 0.00 -0.01 0.01 0.01 0.00
(090) (031) (-1.80) (0.15) (-0.54) (-3.89) (548) (5.17) (0.43)

Land Area  0.02 0.03 0.04 0.03 0.03 0.05 -0.01 -0.01 0.00
(0.78) (0.89) (123) (101) (124) (199) (-0.64) (-053) (0.14)

R? 0.38 0.41 0.40 0.48 0.52 0.53 0.70 0.71 0.73

Obs./Year  262.78 262.78 262.78 284.43 284.43 284.43 284.43 284.43 284.43
Panel B: Quantities regressed on HHI

y; =Units}New y; = ALotArea;’ “% y; =Units{ensus

HHI -1.18 -0.30 -2.60 -0.85 -0.19 -0.07
(-3.24) (-0.94) (-6.32) (-2.87) (-229) (-1.55)

Inc 0.04 0.08 0.14 -0.03 0.06 0.25 0.14 0.15 0.17
(014) (029) (051) (-010) (0.24) (096) (233) (240) (2.54)

Pop 0.87 0.84 0.79 0.84 0.78 0.62 0.97 0.96 0.95
(16.65) (16.50) (818) (16.90) (16.45) (7.01) (103.12) (98.56) (55.11)

Temp 0.04 0.04 0.04 0.02 0.02 0.03 0.00 0.00 0.00
(7.01) (763) (6.04) (299) (405) (440) (1.83) (217) (248)

Land Area  0.24 0.24 0.24 0.13 0.12 0.11 0.00 -0.01 -0.01
(4.88) (4.90) (4.63) (239) (238) (203) (-042) (-048) (-0.61)

R? 0.67 0.67 0.67 0.58 0.60 0.59 0.98 0.98 0.98

Obs./Year 284.43  284.43  284.43  283.61 283.61  283.61 284.43 284.43  284.43
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Table 6: Changes in Prices, Quantities, and HHI

This table presents regressions of the change from ¢ to t+1 in various CBSA level variables on
time ¢ controls and a shock realized at the end of ¢. This is a single cross-sectional regression
in which t represents the period 2000-2011, and ¢ + 1 represents 2012-2023. The left hand
side variables, represented by Ay, are computed as the log of the average quantity for
2012-2023, divided by the average quantity in 2000-2011 for new home sale prices from our
dataset, home prices from ACS, rents from ACS, new sold units from our data, lot area
of new sold units from our data, and total units from the Census; for HHI we take the
difference between the 2012-2023 and 2000-2011 averages. The key explanatory variable of
interest is 9., which is the shock to CBSA ¢, computed based on the average price changes
in connected CBSAs in 2005-2010, weighted by the overlap in developers between CBSA
¢ and these CBSAs in 2000-2005, it is defined in Section 3.5. The controls are the log of
average income in 2000-2011, the log of population in 2000-2011, the growth in income and
in population from 2000 to 2011, the average HHI in 2000-2011, the log of the average of the
y-variable in 2000-2011, and the price growth in CBSA ¢ from 2005 to 2010. ¢-statistics are
reported in parentheses.

Variable (1) @) ®) ) 5) (6) %) (8)
Panel A: Changes in prices regressed on shock
Ayiy1 = APriceé\fl“’ Ayiy1 = APricef:SS Ayi+1 = ARentyqq Ayi+1 = AHHI; 1
Pt -7.81 -5.71 -2.27 -18.32
(-2.65) (-4.41) (-2.88) (-2.68)
Incy 0.37 0.37 -0.01 -0.01 0.04 0.04 -0.26 -0.31
(3.73) (3.83) (-0.26) (-0.29) (1.36) (1.57) (-1.40) (-1.67)
Popy 0.05 0.04 0.02 0.01 0.01 0.01 -0.06 -0.09
(3.48) (2.69) (2.81) (1.70) (3.49) (2.87) (-1.92) (-2.59)
Alncy -1.47 -1.32 2.57 2.51 1.61 1.60 12.09 12.02
(-0.87) (-0.79) (3.67) (3.68) (3.99) (14.00) (342) (344)
APopy 7.22 6.09 6.19 5.39 2.01 1.77 3.25 0.43
(4.58) (3.77) (8.29) (7.22) (4.45) (3.89) (0.88) (0.11)
HHI, 0.08 0.06 -0.01 -0.01 0.00 0.00 -0.26 -0.29
(3.61) (3.06) (-0.60 ) (-1.20) (10.66) (0.35) (-5.26 ) (-5.80)
Vi -0.35 -0.37 -0.07 -0.08 0.04 0.01
(-824) (-8.62) (-3.30) (-3.97) (1.25) (0.50)
APricet -0.98 -0.45 0.99 1.35 0.01 0.14 -3.45 -2.13
(-2.38)  (-0.99) (4.70) (6.14) (10.09) (1.09) (-3.61) (-1.99)
R? 0.25 0.27 0.39 0.43 0.21 0.23 0.13 0.15
Obs. 284 284 315 315 315 315 313 313

Panel B: Changes in quantities regressed on shock
Ayip1 = AUnitsNew Ayi41 = ALotArealNew Ayi41 = AUnitstC_f{‘S“S

11 t+1

Wy -1.86 3.38 -0.39
(-0.27) (0.50) (-1.03)

Inc; -0.02 -0.02 -0.06 -0.05 0.02 0.02
(-0.09) (-012) (-033)  (-0.28) (2.22) (2.07)

Pop: 0.26 0.26 0.28 0.29 0.00 0.00
(424) (4.24) (5.86) (5.85) (-011)  (-0.23)

Alncy 2.92 2.91 3.04 3.06 0.40 0.40
(0.82) (081) (0.85) (0.86) (1.96) (1.99)

APop;  28.56 28.47 26.59 27.09 7.57 7.50
(512) (5.08) (590) (5.86) (36.41)  (34.64)

HHI, -0.19 -0.20 -0.17 -0.16 -0.01 -0.01
(-418) (-415) (-3.28)  (-3.08)  (-2.86)  (-2.98)

v -0.21 -0.22 -0.29 -0.29 0.00 0.00
(-3.98) (-395) (-642)  (-6.40) (0.11) (0.19)

APrice;  4.04 4.18 5.15 4.90 0.21 0.24
(420) (385) (5.48) (4.63) (3.89) (3.92)

R2 0.22 0.22 0.27 0.27 0.82 0.82

Obs. 314 314 313 31@8 315 315




Appendix

A Algorithm to Identify and Group Developers

The algorithm is largely based on finding developers by their names in the seller name field
of transactions in the ATTOM data and also carefully excluding false matches. We begin by
creating a list of 737 large national developers.?> We also compiled a list of the subsidiaries
of the largest 106 of these, as well as a timeline of their mergers and acquisitions.?> We then

use fuzzy matching to search all seller names for these developer names and variations.?*

To search for smaller and local developers, we created a list of strings to search for
using Partial Match,?> as well as a list of strings to exclude.?® After excluding duplicate

transactions, this resulted in 15,500,481 observations.

We then merge this data with tax assessor data, which contains a variable for the year
built, although it is available only for some of the transactions and is not always reliable.
We use year built for additional exclusions. For transactions under $3 million, we do not use
year built, except we exclude transactions whose transaction year minus year built is greater
than three and at the same time whose seller name contains the strings buy, invest, resort, or

vineyard as these are likely resales. For transactions above $3 million, we exclude transactions

22Gtarting in 2004, each year Builder Magazine (builderonline.com) provides a list of the top 200 U.S.
developers by total closings, this list can be found at www.builderonline.com/builder-100/builder-100-list.
We combined this with an annual list of the top 25 multi-family builders provided by the National Multifamily
Housing Council, this list can be found at https://www.nmhc.org/research-insight /the-nmhc-50/.

23To search for the names of subsidiaries we read through Exhibit 21 of 10K reports for public developers
and read the Wikipedia pages and company websites of the largest 106 developers. This also allowed us to
determine any merger dates for these developers.

24For example D. R. Horton may appear as D R Horton or DR Horton.

25This includes the strings homes, homebui, homeland, build, bldg, constr, bldr, resident, develop, and
communit

26We use Partial Match to exclude sellers with strings associated with financial companies, such as loan,
lend, mortg, mtg, finan, title, homesale, residential nominee, bank, fund, equity, federal home, zillow, secs,
securit, insur, and national resid. Additionally Whole match was used to exclude sellers with strings fin,
federal, fed, cap, capit, capital, credit, asset, hldgs, buying, trust, trustee, invest, investment, investments,
portfolio, and funeral.

27An alternative strategy is to identify the first transaction after year built as a sale by a developer.
We chose to not follow this strategy because (at least in ATTOM data), we find year built to be somewhat
unreliable. For example, of all the developer transactions identified by us, 8% have year built missing, 7% have
year built at least 3 years before the developer’s transaction, and 13% have year built after the developer’s
transaction. Even if we restrict the analysis to the top national developers (Lennar Homes, KB Homes,
Centex/Pulte, DR Horton, and Beazer Homes) — whose exact names we know and whose identification is
more reliable — these percentages are 8%, 1% and 10%.
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where the transaction’s year minus the built year is greater than three. Additionally, if there
multiple transactions by the same developer in the same zip code that are above $3 million
and all have exactly the same price, we assign to them the transaction price divided by the

number of transactions.?® After these exclusions, 15,447,755 transactions are left.

We next drop observations where the transaction date is missing, where the transaction
type is listed as a mortgage, foreclosure and auction transactions, and Quitclaim Deed obser-
vations. We also drop certain document types.?’ This leaves us with 14,293,919 observations.
We then keep only properties where PropertyUseGroup is set to residential, leaving us with
11,741,946 observations. We additionally drop rows where every variable is exactly identical
except TransactionID as these are likely duplicates. There are also 231,437 transactions that
involve multiple builders. For such cases, if a transaction has n builders, we expand the
observation into n observations with each builder receiving 1/nth of the price and lot area.
This leads to 11,954,411 total transactions.

Many national builders have common last names in the name builder names, for example
Morrison Homes. To avoid including people named with the last name Morrison, for builders
whose name includes a common last name, we require that the match is exact, or that the
name is accompanied by the strings LLC or Home or any of the other words on our local
developer string list.3® This left us with 11,826,672 observations.

B Geographical Spread of Developers

Figure A.1 summarizes how geographically spread out developers are within a CBSA. To

plot this figure, within each CBSA, for each national developer, we define the developer’s

28This is done because sometimes a developer will developer multiple nearby properties and sell them
jointly, with the price recorded for each property being the total price.

2We drop document types DTDT (Affidavit of death), DTIT (Intrafamily transfer), and DTGF (Gift
deed).

30The last names are Weiland, Royce, Brookfield, Taylor, William, Walter, Morrison, Shea, Robson,
Ashton, Fulton, Neumann, Bowen, Fischer, Davis, Ball, Brown, Brayson, Hunt, Young, Whittaker, Park,
Suarez, Longford, Darling, Marrano, Morley, Clark, Anderson, Powers, Forrest, Roger, Crawford, Dixon,
Mayer, Ginsburg, Perry, John, McCar, Elliott, Barton, Mathews, Matthews, Schumacher, Polk, Harris,
Kennedy, Trammell, Jerry, Pierce, Morissette, William, Ryan, Simmons, Thornton, Shelby, Ennis, Harkins,
John, Willis, Malloy, Coleman, McBee, Cooper, Benton, McCaffrey, Bloomfield, Shumaker, Armstrong,
Kendall, Wynn, Cassidy, Keller, Heckman, Johnson, McGuyer, Allen, Edwin, Lombardo, Felder, Pratt,
Payne, Lewis, Martin, Jacobs, Gardner, Holmes, Brien, Dickerson, Hanson, McArthur, Smith, Douglas,
Caruso, McKee, Clayton, Andrews, Walker, Thomas, Robertson, Davidson, McGuinn, Adams, McKinley,
McGuinn, Edwards, Nilson, Morgan, Ward, Shaw, Fischer, McGuinn, Turner, Miller, Smith, Stanley, Martin,
Jordan, McCaffrey.
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geographical spread as the distance between its two furthest away projects across all years.
We then compute the average of the geographical spread across all national developers op-
erating in the CBSA — this tells us how spread out within a CBSA the average national
developers is. We do the same for local developers.3! The top left panel plots the average
geographical spread of developers within a CBSA against the CBSA’s log population; it
shows that larger CBSAs have more spread out developers. The middle left panel is similar
but has log land area instead of log population on the x-axis, again developers have more
spread out operations in larger CBSAs. For the largest CBSAs (either by population or land
area), the average national developer has a spread of around 30 miles between its projects,
and similar for the average local developer. As a point of reference, the average land area
for the 10 largest CBSAs is 17,400 square miles, comparable to a circle with a diameter of
140 miles. For the bottom panel we define d = 2 x (LandArea/7)?, this is the diameter a
CBSA would have if it was a perfect circle. A developer’s geographical spread divided by
d gives a rough estimate of what fraction of a CBSA a developer is willing to traverse for
jobs. We plot d on the x-axis against the spread divided by d on the y-axis. The average
developer traverses a half to a third of the CBSAs diameter in smaller and mid-size CBSAs,
this falls to about a quarter for the largest CBSAs. However, some developers cover much
more than the average. The three panels on the right are analogous to the ones on the left,
but plot the spread of the most spread out rather than the average developer. Even in the
largest CBSAs, some developers traverse 100% of the CBSAs diameter for jobs.

Figure A.2 shows that some developers are willing to develop projects outside of their
CBSA, as long as the distance to the project isn’t too large. For each CBSA we record the
fraction of this CBSA’s developers that also operate in other CBSAs located within a specific
distance of this CBSA. We do this for various distances and also separate developers into
local and national developers. More than 6% of a CBSA’s local developers operate in other
CBSAs that are a distance of 30 miles from the original CBSA and 2% of local developers
operate in other CBSAs 90 miles away. National developers exhibit a similar pattern, but
not surprisingly, they are willing to cover much larger distances. More than 25% of a CBSA’s
national developers operate in other CBSAs that are a distance of 30 miles from the original

CBSA and 18% of national developers operate in other CBSAs 90 miles away.

31Because we do not keep track of local developers across years, we are unable to do this across years and
instead do this separately year by year.
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Figure A.1: Geographic Spread Within CBSAs

This figure shows how spread out each developer’s operations are within a CBSA. Within
each CBSA, we define a developer’s spread as the distance between its two furthest-apart
projects. We then compute the average and maximum spread for all national developers (red
x markers) and, separately, for all local developers (blue circles) operating within a CBSA.
The left panels plot average spread and the right panels plot maximum spread against
different measures of CBSA size. In the top panel, CBSA size is defined as the logarithm of
population; in the middle panel, as the logarithm of total land area. In the bottom panel,
CBSA size is defined as the diameter implied by total land area, and we plot spread scaled

bv this diameter.
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Figure A.2: Geographic Overlap Across CBSAs

For each CBSA, we compute the fraction of its developers that also operate in other CBSAs
within a given distance. The top and middle panels plot the average of this measure across all
CBSAs for national and local developers, respectively. The bottom panel plots the fraction
of all U.S. CBSAs that lie within a given distance of a focal CBSA averaged across all focal
CBSAs.
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