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National Housing Underproduction Study
EXECUTIVE SUMMARY

From 2000 to 2015, 23 states under-produced housing to the tune of 
7.3 million units, or roughly 5.4% of the total housing stock of the U.S., 
which has created a supply and demand imbalance that is reflected in 
today’s home prices.

GDP BOOST

Using a Smart Growth development 
pattern, cumulative GDP over a 20 
year period would increase by $400 
billion compared to More of the Same 
– Smart Growth delivers $2.3 trillion 
in cumulative GDP over the baseline 
forecast, which represents 2.4% of 
GDP growth over that period.

More of the same growth

Shifting from current development patterns 
(More of the Same) to the Smart Growth 
scenario, only 25% of the land is required to 
deliver the same number of units. Because 
these areas would be denser and transit 
adjacent, this would reduce vehicle miles 
traveled and cars on the road by as much 
as 28%. 

If housing development continues its current pattern with “More of the Same” growth, 54% of the 7.3 million new housing units would be 
single family homes, while 40% would be missing middle and medium density, and 6% would be towers, nationally. Our scenario-based in-
vestigation of growth potential across 23 states with housing shortfalls found that if housing development took on a “Smart Growth” pattern, 
leveraging existing infrastructure to achieve higher density inside transit corridors, 10% of the new 7.3 million units would be single family, 
while 61% would be in missing middle and medium density, and 29% would be in towers. 

FEDERAL REVENUE hike

Smart Growth generates an additional $66 bil-
lion in federal revenue over the 20-year growth 
period compared to More of the Same: federal 
payroll and income taxes increase $264 billion 
with Smart Growth development compared to 
baseline forecast. In the peak year of produc-
tion, the additional federal revenue generated 
would equal 6.2% of the current federal deficit.
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CALCULATING UNDERPRODUCTION
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7.3 MILLION UNITS 
IN 23 STATES

Source: ECONorthwest estimates, Census Bureau ACS 1-year Estimates of housing Stock 

To calculate the total number of units under-produced from 
2000 to 2015, we estimated each state’s historic relationship 
between the production of housing units (supply) and a host of 
demand-side indicators using an econometric statistical model. 
We then calculated each state’s baseline housing production 
through 2000 and forecasted the number of units that would 
have been produced in 2015 if each market maintained its historic 
equilibrium. Then using the actual number of housing units in 2015, 
we calculated the total units that were under- or over-produced 
from 2000 to 2015 at the state level. The historic data needed for 
this calculation were not available for smaller geographies.  

The map below shows which states under-produced housing 
during the 2000-2015 time period. States that produced housing 
at their long-run equilibrium rate are in grey. Nationally, 23 states 
under-produced housing to the tune of 7.3 million units, or 
roughly 5.4% of the total housing stock in the United States. n

NUMBER OF 
HOUSING UNITS 
UNDERPRODUCED 
FROM 2000-2015

DATA INPUTS TO THE MODEL INCLUDE:  
• Home Prices • Population
• Income  • Housing Stock

No Underproduction
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Economic Impacts of Increased Housing Production
REMI MODEL: ECONOMIC IMPACTS
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20-YEAR PRODUCTION PERIOD COMPARED TO BASELINE 

HOUSING PRICE REDUCTION
AFTER 20 YEARS OF ADDITIONAL PRODUCTION

The chart above displays the states with the largest price reductions 
associated with the additional production of units.  For example, 
if 3.3 million units are built in California during the next 20 years, 
prices would be 21.7% lower than they would have been without the 
additional production of units. This does not mean that prices are 
reduced from their current level, but are lower in the future than they 
would have been due to the increase in the number of housing units.

This chart demonstrates the cumulative GDP achieved in each of the growth scenarios. The growth in GDP is measured against the REMI 
model’s baseline growth projections. 

The greatest economic benefits come from the “Max Density” 
scenario, which sees the most development in tower prototypes 
that have the largest amount of construction spending. 
High-density developments also utilize more of the existing 
infrastructure, thus placing a smaller burden on governments 
and developers to both build and maintain new infrastructure. 

Although the “Max Density” growth scenario produces the 
greatest economic benefits, it is the least politically feasible 
in terms of a policy solution. This scenario would require a 
radical restructuring of existing land-use and zoning policies. 
This growth scenario was designed to showcase the theoretical 
benefits that could accrue from such a massive, concentrated 
development effort. 

A more realistic outcome would be to design housing policies to 
support a “Smart Growth” approach, instead of continuing with 
“More of the Same” development patterns. Over the simulated 
20-year period of housing production, the “Smart Growth” 
scenario generates $400 million of additional GDP compared 
to “More of the Same.” With lower up-front infrastructure costs 
and reduced operating and maintenance costs associated with 
development, this scenario deploys capital more efficiently and 
produces higher economic output.
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ANNUAL U.S JOBS BY SCENARIO
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The “Smart Growth” scenario produces greater economic 
benefits than the “More of the Same” approach. This scenario 
targets development in transit corridors: areas with existing 
transportation infrastructure and a large number of households 
commuting by public transit. Jobs are added to the economy in 
each year compared to the baseline over the 20-year production 
period for all three scenarios. Jobs should not be thought of as 
cumulative impacts. It’s not uncommon for one individual to 
be employed by the same company for several years, so it’s 
difficult to trace the number of individuals employed year by 
year. Looking at employment impacts, however, we can see in 
a given year how many more jobs are supported compared to 
the baseline scenario. For example, at the peak job year, “Smart 
Growth” creates 2.1 million more jobs than the REMI baseline 
projection, and “Max Density” creates 400,000 more than 
“Smart Growth”, reaching 2.5 million jobs in 2025. 

To summarize, all three growth scenarios lead to large 
economic benefits for the U.S. economy. Producing 7.3 million 
housing units (in addition to expected development over the 

next 20 years) provides a boost to the national economy, as 
well as at the state and local levels of government. However, 
there is opportunity for greater economic growth, fiscal health 
and environmental impacts by implementing a growth scenario 
that concentrates growth in areas of existing density and 
transportation infrastructure.  n

This chart demonstrates the increase in “job years” above the REMI model baseline projections resulting from the “Max Density” and 
“Smart Growth” scenarios. Job years are an economic measure representing one year’s worth of full-time work. One job year could be 
one person working full time for one year, or two people working half time for one year. The increases in jobs correlate with the 20-year 
development time frame and span every sector.

Increased housing production reduces housing prices, which 
increases personal income and spending, which increases GDP, 
which creates more jobs. 
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Upstream Analysis Pipeline Example
dense block groups until all the units have been built. The 
rationale for this approach is that a new high-density urban 
form is best suited for areas that have similar densities, and 
will therefore be able to leverage the existing infrastructure. 
(See page 13 for prototype distribution rules). This scenario 
is meant to describe the most efficient distribution that 
utilizes infrastructure and infill development (vacant and 
underutilized sites) to achieve the highest possible density.   

THE THIRD GROWTH SCENARIO IS “SMART GROWTH”.
It assigns new housing units based on a formula of 
existing density, distance to transit stops and the share 
of commuters in the census block group who drive their 
own vehicles to work. The goal of the “Smart Growth” 
scenario is to increase density in a way that conforms with 
the existing urban form, focusing on delivering lower-cost 
mid-rise units, and most importantly, locating units in 
transit corridors to reduce vehicle miles travelled (VMT) 
and the number of cars on the road. In order to achieve 
these goals, unit distribution was prioritized in locations 
within a quarter mile of existing transit stations, then in 
locations within a half mile of a station, and finally, in non-
transit corridor locations with a low share of people using 
private transportation to commute to work. The majority 
of units (65%) were assigned within one mile of transit 
stations due to the low share of private vehicle commuters. 
Nationally 55% of units were within a half mile of stations, 
and in ten of the states, 100% of units were within a transit 
corridor. In order to achieve higher densities in priority 
areas, density was tripled within the first quarter mile 
(subject to a cap of 240 UPA) and doubled from a quarter 
mile to half mile (subject to a cap of 150 UPA).

As these maps demonstrate, the land area required to 
accommodate the maximum growth scenario in the Bay 
Area is lower than the “Smart Growth” scenario. In the “Max 
Density” scenario, the majority of units are located in the actual 
city of San Francisco, with no units developed to the North in 
Marin County and very few units in the East Bay. Conversely, 
in the “Smart Growth” scenario, the new units are spread out 
throughout the region along existing transit corridors. n

SMART GROWTH VERSUS 
MAXIMUM HOUSING DENSITY 
IN THE BAY AREA
SMART GROWTH

MAXIMUM DENSITY

MAXIMUM DENSITY:
167 units per acre for tower
75 units per acre for tower/medium
50 units per acre for medium

TOTAL UNITS ADDED:

SMART GROWTH
300% INCREASE IN DENSITY UP TO 240 UPA 
WITHIN ¼ MILE OF TRANSIT STATIONS

200% INCREASE IN DENSITY UP TO 150 UPA 
FROM ¼ TO ½ MILE OF TRANSIT STATIONS 

DISTRIBUTING NEW GROWTH: THREE SCENARIOS 
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Each growth scenario builds the same number of units but 
has different numbers of single-family homes, medium 
density units, and towers. Yet, each scenario achieves very 
different housing densities. This allows for comparison 
between the costs and outcomes of different types of 
housing policies and development strategies. 

From an urban planning and design perspective, the 
additional units built in each block group match the existing 
housing prototypes observed in that block group. This 
avoids situations where adding new high-density housing 
units in block groups with mostly single-family homes 
drastically changes the neighborhood composition. Each 
block group is assigned a prototype distribution based on 
the existing density of that block group, which can be seen 
on the table on page 13. The cutoffs for the prototype bins 
were determined by looking at satellite imagery of block 
groups and attempting to find breakpoints that matched 
the existing distribution of prototypes. 

The pictures on page 13 demonstrate the visual changes 
in housing density. The image on the left is the upper limit 
of density — showing a block group with 150 units per 
adjusted acre. Adjusted densities are gross and include 
right of ways, and other non-residential uses, therefore the 
achievable density on a residential parcel is higher than the 
total density for the block group. The picture on the right 
shows a block group with 30 units per adjusted acre. In the 
“Max Density” growth scenario, block groups with more 
than 30 units per acre will receive additional housing units 
until they look more like the picture on the left. Similarly, 
block groups with density between 12.5 and 30 units per 
acre (less dense than the photo on the right), would receive 
additional units until they reach 75 units per adjusted acre. 
The table on page 13 details this density distribution. 

Though there is a different mix of single family homes, 
missing middle and medium density, and towers for each 
scenario, the total number of housing units built is the 
same. However, it’s important to note that each housing 
prototype has vastly different costs of construction and 
different infrastructure investment needs. For example, 
building a new tower downtown does not require new roads 
and may require minor infrastructure investment. However, 
building a new single-family home in a less developed area 
requires new infrastructure investments to accommodate 
the additional growth.

COST ESTIMATES AND PROTOTYPE ASSUMPTIONS  

TOWER HIGH-RISE (6+ STORIES): MAX 240 UNITS PER ACRE

MISSING MIDDLE & MEDIUM DENSITY (UP TO 5 STORIES): MAX 120 UNITS PER ACRE

SINGLE-FAMILY HOME (UP TO 3 STORIES): MAX 5 UNITS PER ACRE
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Density Distribution Model
155,000	Units	Produced	

255,000	Units	Produced	
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REMI MapCraft

Iterative Modeling Process



•  InteracMve	web	applicaMon	
	

•  Parcel	based	analysis	
	

•  Integrated	land-use	and	transportaMon		
	

•  Agent	based	model	
•  Developer	is	the	agent	

	

•  UMlity	funcMon	to	distribute	regional	forecast		
•  TAZ	-	Census	–	Custom	Neighborhood	
	

•  	Upstream	or	downstream	REMI	integraMon	

What is MapCraft?



Parcel Based Data for Entire Region



Parcel Based Data for Entire Region



Regional Market Data – TAZ Level



Regional Market Data – TAZ Level



Baseline Allocation
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Baseline Allocation



Policy Analysis – Tax Abatement



Reallocates Population – Compare to Baseline

Net	Difference	from	Policy	Scenario	



Spatial reporting of variables of interest



Export Spatial Data – REMI Input -- Iterations 



REMI MapCraft

Iterative Modeling Process
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