
HOUSING IMPACT ANALYSIS


PREPARED FOR 

U.S. DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT


OFFICE OF POLICY DEVELOPMENT AND RESEARCH


PREPARED BY


DAVID J. DACQUISTO


NEWPORT PARTNERS, L.L.C. 

DAVIDSONVILLE, MD


AND 

DAVID T. RODDA


ABT ASSOCIATES, INC. 

CAMBRIDGE, MA 


JANUARY 2006 




NOTICE 


This report was prepared as an account of work sponsored by the U.S. Department of Housing 
and Urban Development.  Views and opinions expressed herein are the responsibility of the 

authors. References herein to any product, process or system do not constitute an endorsement, 
but are included solely because they are considered essential to the object of the report. 

The contents of this report are the views of the contractor, and do not necessarily reflect the 
views or policies of the U.S. Department of Housing and Urban Development or the U.S. 
Government. 



Foreword 

This report is a guidebook designed to assist all levels of government in developing sound 
policies regarding the impact of proposed regulations on the affordability of housing. 

The need for an analytical tool that would permit policymakers to better assess the impact of 
prospective rules and regulations upon housing costs, affordability, and housing markets has 
been recognized for many years. In 1991, the Advisory Commission On Regulatory Barriers to 
Affordable Housing in its landmark report, Not In My Back Yard, recommended the development 
of a methodology that could be used to conduct a housing impact analysis. Throughout the 
1990s, the Congress and many other governmental and nongovernmental institutions often 
mentioned the need for these analytical tools. 

In 2003 then-Secretary of Housing and Urban Development Me1 Martinez launched America's 
Aflordable Communities Initiative: Bringing Homes Within Reach Through Regulatory Reform. 
This Initiative reinforces HUD's commitment to work with states and localities to address 
regulatory barriers to housing affordability. As part of the Initiative, the Office of Policy 
Development and Research undertook a number of research projects to better understand the 
nature of the problem and to develop new tools that would help in the development of sound 
regulatory policies. A number of these projects, including development of a methodology to 
assess housing impacts, were identified in the 2003 HUD report, WhyNot In Our Community?, 
an update to the 1991 Advisory Commission report. This publication, Housing Impact Analysis, 
is one of a series of guidebooks that are being developed to assist federal, state and local 
governments address regulatory barriers. 

Current federal regulatory development procedures, specifically Executive Order 12866, require 
economically significant new federal rules to undergo a Regulatory Impact Analysis (RIA). The 
RIA examines costs, benefits, and economic transfers ipnong members of the public affected 
either directly or indirectly by the regulation. The primary concern of the RIA,however, is with 
directly regulated entities, not housing. Consequently the RIA may not analyze how the rule 
affects housing costs from the standpoint of homeowners or occupants. This new study provides 
the methodology to supply that missing piece. It describes how to prepare a Housing Impact 
Analysis (HIA) that quantifies the positive or negative effects of specific regulations on housing 
costs and affordability. The presumption is that the HIA would be performed as a supplement to 
the RIA. 

The objective of this research is to produce a methodology for identifling and analyzing 
regulations that would have a significant impact on the cost and availability of housing. The 
primary audience for this report is federal government economists who have experience 
estimating the economic impact of non-HUD regulations but may not be familiar with the 
economics of the housing sector. The secondary audience is HUD analysts who are 
knowledgeable about the housing sector but will use the results of this research to improve their 
economic and housing impact analyses of HUD's own rules. Although these guidelines are 
technically rigorous and based on economic theory, statistical techniques, empirical studies of 
housing markets, and benefit-cost analysis, they are practical and not difficult to implement. 
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approach, impacts of a single change such as higher costs of construction can be determined 
separately and simultaneously for owner-occupied and rental units. 

Section 2.2. Data Sources.  Section 2.2 lists various types of data that may be relevant to 
analyzing impacts of a specific regulation on affordable housing, and notes the factors that 
determine what data are relevant.  It also explains how the supporting data are presented in 
Appendix A, with specific descriptions organized into the following topics: general surveys, 
housing supply, housing demand, house prices, interest rates, housing finance and regulation 
measures.  Most of these data are generally free and downloadable. 

Section 2.3. Key Parameters from the Empirical Literature on Housing Markets.  Section 2.3 
reviews various published sources of key parameters and indices that can be used to quantify 
elements of housing markets.  This begins in Section 2.3.1 which discusses elasticity of supply in 
production of new units (the percentage increase in quantity supplied associated with a given 
percentage increase in price), then covers renovation and the effect on supply elasticity of 
subdividing the market based on factors such as household income, unit quality and cost. 
Essentially all sources report that supply elasticity is greater than 1.0 (a 1 percent increase in 
price is associated with an increase in supply of more than 1 percent), although values vary 
widely with lower values found in highly regulated markets.  Section 2.3.2 moves on to income 
elasticity of demand (the percentage change in quantity of housing demanded associated with a 
given percentage change in income, estimated to be around 0.8 to 1.0) and price elasticity of 
demand (the percentage change in quantity of housing demanded associated with a given 
percentage change in housing price, estimated to be between -0.5 and -1.0), and presents 
equations used to estimate changes in price and output based on these elasticities.  Other relevant 
modeling parameters discussed in Section 2.3 include housing tenure (Section 2.3.3) turnover 
and vacancy (Section 2.3.4), costs or benefits relating to real estate transactions (Section 2.3.5) 
and effects of code provisions on affordability (Section 2.3.6). 

An extensive discussion of several relatively recent articles that estimate and report parameter 
values for housing submarkets appears in Section 2.3.7.  These articles indicate that the lowest 
supply elasticities (around 0.9 to 2.1) are for small cities and constrained cities, and the highest 
elasticities (2.6 to 4.3) are for unconstrained cities.  Finally, recent articles providing overviews 
of affordable rental housing are briefly described in Section 2.3.8. 

Section 2.4. Potential Housing Affordability Metrics.  Section 2.4 expands the discussion of 
affordability by summarizing and discussing a variety of standard housing affordability metrics 
found in the literature. These include: 

•	 an index from the National Association of Realtors measuring whether or not a typical 
family could qualify for a mortgage loan on a typical home, 

•	 a variation affordability index documenting the percentage of families that can afford 
median-priced homes, 

•	 an index estimating the percentage of homes affordable to a median-income family 
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•	 HUD guidelines on housing affordability based on housing cost (including utilities) 
relative to gross monthly income, and 

•	 a definition of housing affordability from legislation introduced (but not passed) in 1998. 

Section 3. Performing a Preliminary Housing Impact Analysis.  Section 3 sets out 
procedures an analyst can use to perform a Preliminary HIA of a proposed regulation and 
illustrates their application to a variety of regulations.  The Preliminary HIA is primarily 
intended to determine whether or not potential housing impacts are large enough to warrant an 
in-depth analysis under simplistic assumptions, such as all of the costs of a regulation, including 
relevant mark-ups, being fully passed on to consumers.  Section 3.1 presents an overview of the 
issues and a summary of the implications of the HIA results.  Section 3.2 reviews potential 
standards for determining whether a regulation has a "significant" impact on housing.  Section 
3.3 sets forth general guidelines and simplifying assumptions for generating the Preliminary 
HIA. A series of examples of Preliminary HIA are presented in Section 3.4. 

Section 3.1.  Preliminary HIA Overview.  The Preliminary HIA represents a starting point in 
analyzing a regulation for housing impacts.  It should be incorporated as one part of a larger 
overall process of regulatory impact analysis.  For federal agencies this includes screening to 
determine whether or not economic effects on housing costs are likely to exceed a specific 
trigger such as $100 million per year.  If so then an in-depth analysis should be prepared, as 
further described in Section 4. Otherwise in-depth study is not required, and the Preliminary 
HIA results should simply be reported along with the underlying RIA. 

Section 3.2. Potential Standards for Determining "Significant" Impact on Housing.  The  
trigger for determining whether the Preliminary HIA requires in-depth analysis rests on assessing 
whether or not the impact of the regulation is "significant."  Section 3.2 reviews several 
standards that might be used for this determination.  One standard applies a fixed scale to total 
market impact while others involve more complex data.  The alternative standards include 
(i) application of a sliding scale to total market impact (less total impact is required where per-
unit impact is large), (ii) assessment of geographically concentrated impact in relatively small 
market areas, and (iii) review of disproportionately large impact on lower-income or rental 
housing. For example, a sufficiently large per-unit impact on a small number of households 
might warrant in-depth analysis even if it does not reach the total level of $100 million.  Or, a 
shallow and uncertain impact affecting millions of households may deserve more study to 
improve the precision of the impact estimation.  While the alternative standards for assessing 
significance of impact have certain advantages they also raise many complications.  Therefore, 
this report focuses on using total market impact, partly because it is the traditional criterion and 
partly because it is straightforward to apply. 

Section 3.3. Guidelines for Preliminary Housing Impact Analysis.  Section 3.3 presents 
guidelines or instructions for carrying out a Preliminary HIA.  They are written in general terms 
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so they could potentially be applied to a wide range of proposals.  The analytical process is 
simplified with certain key assumptions; for example, that: 

•	 all compliance costs are marked up and passed through by product manufacturers, trade 
contractors and others to the ultimate consumer of housing; 

•	 price changes do not affect production levels; and 
•	 consumption does not shift from one part of the market to another. 

Key outputs of the Preliminary HIA are also summarized and discussed in this section.  They 
include estimated average cost per affected unit, estimated numbers of affected units by structure 
type (single-family, multifamily and manufactured housing), and a computed gross housing 
impact based on average cost and number of affected units.  The magnitude of this gross impact 
can then be used to determine if an in-depth analysis is necessary. 

Section 3.4. Examples of Preliminary Housing Impact Analysis. Application of the 
Preliminary HIA to analyze the financial effects on housing of seven selected federal 
rulemakings is covered in Section 3.4.  The specific rules were issued between 1992 and 2002 by 
four different agencies, and included: 

•	 Energy efficiency standards for residential central air conditioners and heat pumps 

(DOE, 2002) 


•	 Restrictions of emissions of volatile organic compounds from paints and other 

architectural coatings (EPA, 1998) 


•	 Phase II stormwater management rules for erosion control at construction sites 

(EPA, 1999) 


•	 Regulations implementing the Real Estate Settlement Procedures Act (HUD, 1992) 
•	 Fall protection standards for workers on construction jobsites (OSHA, 1994) 
•	 Effluent guidelines and standards regulating discharge of wastewater from construction 

sites (EPA, 2002), and 
•	 Regulations for improving the resistance of Manufactured Housing to high winds 


(HUD, 1993). 


Impact calculations for each of these rules as presented in Section 3.4 are generally broken out 
into three housing types (single-family detached, multifamily and manufactured housing) and 
two housing ages (newly produced and existing). 

Analysis of data in the published reports and occasional supplementary information indicates that 
the estimated total impacts of these individual rules on the housing sector range widely.  The 
smallest impact was just $600,000 per year for the EPA restrictions of VOC emissions from 
paints and architectural coatings, while the maximum impact was almost $2 billion per year for 
the DOE efficiency standards for residential central air conditioners and heat pumps. 
Intermediate results include $22 million per year for the OSHA fall protection standards, $54 
million per year for the Manufactured Housing high wind standard, $99 million per year for the 
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EPA Phase II stormwater management rules, $115 million per year for the HUD RESPA rule, 
and $128 million per year for option 2 of the EPA effluent guidelines for construction sites. 
Based on these results and the traditional $100 million cutoff, in-depth analysis would be 
required for three of these rules: the DOE energy efficiency standard for air conditioners and 
heat pumps, the EPA effluent guidelines for construction sites, and the HUD RESPA rule. 

Section 4.  In-Depth Methodology.  Section 4 focuses on how to perform an In-Depth HIA, 
which would be appropriate for studying regulations determined to have a substantial effect on 
the housing market.  It includes Section 4.1 explaining each step in the analysis, Section 4.2 
illustrating how this approach can be applied for in-depth analysis of two specific federal 
regulations (one from EPA and one from HUD), and Section 4.3 summarizing the analytical 
process. 

Section 4.1. Overview of 8-step Process. Section 4.1 lists and discusses the eight steps 
recommended for an In-Depth HIA of a regulatory proposal: 

1. 	 Identify the baseline trend without the regulation along with an appropriate timeframe 
and geography. 

2. 	 Get engineering estimates for direct costs to comply with the proposed regulation plus 
customary markups. 

3. 	 Collect or estimate supply and demand elasticities that apply to the regulated market(s). 
4. 	 Use the elasticities to calculate pass-through rates and consider the extreme cases of 

0 percent and 100 percent pass-through rates. 
5. 	 Determine the range of house price changes based on the elasticities. 
6. 	 Consider indirect or secondary market effects given the size of the house price change. 
7. 	 Drill down to housing submarkets by type of housing structure and neighborhood. 
8. 	 Conduct affordability analysis by income and tenure groups with special consideration 

for vulnerable subgroups. 

Baseline and Incremental Compliance Costs.  Steps 1 and 2 begin the In-Depth HIA process 
with identification of a construction baseline and estimates of the incremental costs of 
compliance with a regulation.  Good parameter values to use for basic items can be summarized 
as: 

•	 Assume a future timeframe of 5 years, which is typically long enough for the regulation 
to take full effect and for the markets to respond 

•	 Use recent history (5 years or less) for house price levels, interest rates and spreads, 
household income, inflation and finance terms 

•	 Use the 30-year, fixed rate mortgage with a 10 percent down payment as the easiest 
mortgage terms for calculating payment impacts 

•	 Assume the transaction costs for a real estate sale average about 8.7 percent of the sale 
price, and 
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•	 Base estimated long term trends on 10 years for macroeconomic variables (like income 
and unemployment rates) and 20 years for housing variables (like interest rates and house 
price appreciation rates). A good source for housing data and trends at the national level 
is U.S. Housing Market Conditions, published quarterly by HUD. 

Supply and Demand Elasticity and Market Effects. Steps 3 to 7 of the In-Depth HIA process use 
the baseline and incremental compliance costs together with supply and demand elasticities to 
estimate the degree to which costs will be passed through and lead to market price changes. 
More complex models are also used to determine indirect effects that the regulation causes in 
other parts of the housing market.  It is unfortunate that elasticities are not more stable, but there 
is general consensus that the elasticity of demand is –0.5 to –1.0 and, with less certainty, the 
elasticity of supply is 1.0 to 4.0. With that range of elasticities, the pass-through rate ranges 
from 0.5 to 0.9.  Given the uncertainty about elasticities, especially in the short run and in highly 
regulated markets, it is recommended to do a sensitivity test with pass-through rates of zero and 
one in addition to more likely values between 0.5 and 0.9. 

Assuming straight line demand and supply functions, the change in price and quantity can be 
calculated: 

ΔP = 
⎛
⎜⎜ 

ES ⎞
⎟⎟ * ΔC 

⎝ ES − ED ⎠ 

ΔQ = 
ES * ED * Q1 * (ΔC / P1 )


ES − ED


where ΔP is the change in price, ES is supply elasticity, ED is the demand elasticity, ΔC is the 
change in production cost, ΔQ is the change in quantity sold, P1 is the price before the regulation, 
and Q1 is the initial equilibrium market quantity sold.  The bracketed portion in the change in 
price equation is the pass-through rate (ES /(ES-ED)). 

Although admittedly difficult, one distinction between the preliminary analysis and the in-depth 
analysis is the inclusion of submarket and neighborhood effects.  Housing is an unusual 
commodity in that its location is permanent and its value is sensitive to the characteristics of the 
neighborhood. Moreover, the unit itself is a mix of components that can vary widely in size, 
shape and configuration. For these reasons, average or median house values can be a poor 
representation of the distribution.  Hedonic regression (OLS regression of log value on available 
unit and neighborhood characteristics) can be highly useful to measure the impacts on house 
values. Submarkets of similar units, either by structure or price level, are more sensitive to 
cross-market effects because they are substitutes.  Increases in housing costs are most likely to 
spillover to other units in the same submarket.  The total effect of a regulation might be much 
larger if the HIA incorporates the spillover effects into related submarkets and neighborhoods. 
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Distributional Impacts and Affordability Effects.  Step 8 of the In-Depth HIA process involves 
specific evaluation of distributional impacts and affordability effects of the regulation as 
experienced by particular subgroups. Affordability measures housing costs relative to household 
income.  There are many ways to adjust housing prices for local variation in taxes, utilities, 
insurance, maintenance and expected house price appreciation.  Ultimately, fluctuations in 
interest rates and house prices are likely to dominate changes in the other factors and forecasting 
those macrovariables is challenging.  A practical solution may be to rely on the forecasts of 
OMB or national trade organizations and then apply the same forecast to scenarios with and 
without the new regulation. 

Flexible underwriting has blurred the boundary between affordable and unaffordable.  The 
primary concern is to apply consistent standards and financing terms for affordability to 
households with and without the regulation. However, rather than measuring how many 
households cross an arbitrary line, a broader solution of housing price burden would be 
appropriate. If affordability is defined as a household paying 30 percent or less of its income on 
housing, then unaffordability can be measured as the number of additional households paying 
more than 30 percent of their incomes on housing.  That definition can be focused by excluding 
higher-income households (e.g., households receiving more than the area median income). 

A necessary component of HIA is to measure the change in affordability for vulnerable 
subgroups including low-income, minority, elderly and disabled households.  The Census (Public 
Use Microdata Sample, PUMS) can be an excellent source of representative household 
information for demographic breakdowns by income, race, age and household composition. 

Section 4.2. Examples of In-Depth Analysis. Section 4.2 illustrates the suggested methodology 
with two specific case studies presenting in-depth analysis of housing impacts.  The first case 
study involves an EPA rule, Effluent Guidelines for Construction and Development, proposed in 
May 2002, and the second case study is a HUD rule, Wind Standards for Manufactured Housing, 
proposed in 1993. Descriptions of these studies emphasize the modeling techniques, which can 
be applied to many other regulations, rather than particulars of the findings. 

Effluent Guidelines for Construction and Development.  The first case study, reviewed in Section 
4.2.1, involves the Effluent Guidelines for Construction and Development regulations.  This was 
proposed by EPA in 2002 and designed to reduce the sediment in storm water runoff from 
construction sites. While the underlying rule was never ultimately enacted, the analysis in the 
EPA report rests on sound economic principles and presents extensive information about 
potential effects the rule would likely have on the housing market.  The report used a market-
based approach to estimate price change under the rule based on elasticities of supply and 
demand.  Option 1 involved enhanced inspection, Best Management Practices certification and 
plan review on sites of 1 acre or more.  Option 2 was the most expensive; it would establish 
specific provisions in the Construction General Permit as minimum requirements for all 
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construction sites nationwide, and additional requirements for larger sites.  Option 3 entailed no 
new regulations, and Option 4 would adopt some of the requirements from Option 2 but not 
others. 

Cost analyses for model sites began by estimating the baseline costs for erosion and sediment 
control (ESC), and determining financed costs, capital contributions, overhead and normal 
profits from the land developer. The total is used to estimate the increase in sales price per unit, 
which is more than twice as large as the initial ESC costs to comply.  Assuming 100 percent 
pass-through based on inelastic demand the report estimated that prices would increase between 
0.11 and 0.19 percent for different unit types. Impacts on baseline financial ratios were also 
estimated under an extreme assumption of zero cost pass-through (where return on net worth 
dropped by as much as 8.4 percent, under option 2) and alternative pass-through rates of 84 - 91 
percent based on supply and demand elasticities (where return on net worth dropped by 1.48 
percent for single-family and 0.84 percent for multifamily). 

The report also analyzed barriers to entry resulting from the EPA regulation, concluding they 
were small for multifamily and very small for single-family so no barrier to entry would be 
created. National compliance costs for stormwater controls under Option 2 (including residential 
and non-residential construction) were estimated at about $556 million.  Estimated cost impacts 
were used to calculate the change in housing affordability based on the number of households 
that could no longer qualify to afford the house at the higher price.  Housing price changes under 
Option 2 based on elasticities were estimated at $62 for single-family and $72 for multifamily. 
Welfare effects based on loss of consumer and producer surplus were also estimated, assuming a 
drop in house sales, and changes in housing affordability measures (the proportion of homes that 
a household with median income could afford) were computed by census division. The 
affordability changes ranged from -0.08 percent to -0.23 percent.  The report concluded with a 
summary of annual costs and benefits for Option 2, including welfare effects, with costs at $557 
million and benefits at $14.5 million.  As previously noted, the rule was never approved. 

Wind Standards for Manufactured Homes.  The second case study, reviewed in Section 4.2.2, 
involves the Wind Standards for Manufactured Homes.  This was proposed by HUD in 1993 
soon after Hurricane Andrew caused extensive damage in South Florida.  The rule was 
implemented in 1994. 

The revised standards increased required wind resistance in high-wind Zones II and III, and were 
designed to substantially reduce the percentage likelihood of significant loss from a future 
Hurricane Andrew-level storm.  The revisions were justified because they were targeted to 
specific zones with high winds, and because they help prevent negative externalities resulting 
from weather-related destruction of manufactured homes located near other units.  Standards 
were ultimately set to increase marginal production costs by amounts close to expected private 
benefits ($1,500 for single-section in Zone II and $2,000 for single-section in Zone III).  The 
requirements included higher design loads and uplift forces, shutters or instructions for installing 
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shutters to protect windows and doors, foundation systems for homes near the coastline designed 
to satisfy the highest windload exposure, and higher standards for fastening roof, wall and floor 
framing assemblies to one another. 

The projected benefit of the revised wind standards was to eliminate 75 percent of wind damage 
in Zone II and 83 percent in Zone III, as well as reducing dislocation, injuries, deaths and various 
social costs.  Private benefits for single-family units computed over their service lives and 
discounted at 7 percent per year were $1,516 in Zone II and $2,022 in Zone III based on the 
change in the probability of wind damage.  Public benefits based on reduced FEMA spending 
and similarly calculated ranged from $782 to $1,063 in Zone II and $1,043 to $1,418 in Zone III. 
Benefits from reduced cost of death and injury were also calculated, with lifetime values of $39 
in Zone II and $43 in Zone III.  Various other benefits were considered likely to increase the 
benefits of the more stringent wind standard by small amounts, but could not be quantified. 

Economic costs of complying with the new HUD standard were also estimated.  Increased 
material costs were multiplied by an industry standard multiplier of 2.22 to incorporate other 
production and management costs.  Production cost increases ranged from $1,492 (single-
section, Zone II) to $2,722 (multiple section, Zone III).  Pass-through of these cost increases to 
consumers was estimated at 56 percent, although this rate would be much closer to 1.00 to the 
degree that the zones represent submarkets and manufacturers were able to shift production 
across zones. Total annual costs of $51.7 million were calculated as the sum of costs to 
consumers, costs to producers and deadweight loss, compared to total annual benefits of 
approximately $83.8 million, for net benefits of $32.1 million. 

Affordability and distributional impacts of the new standard were estimated based on the cost 
impacts, along with the assumption that owners would buy the land to which the unit is attached. 
The net effect of changing down payment, purchase arrangements and tax rate is to increase 
monthly payments by less than two percent.  More complete measures of affordability would be 
appropriate in a HIA. These include estimating how many buyers would have to spend more 
than 28 percent of their income to purchase a new manufactured home under the more stringent 
wind standards, estimating how many households would have enough income to purchase a new 
unit meeting the new wind standards, or comparing monthly housing cost increases to median 
household income.  Further analysis would consider the lengthy time periods required before 
market effects appear, and the impacts on submarkets including low-income, elderly households 
located outside metropolitan areas.  Finally, possible approaches to extending the housing impact 
analysis for manufactured housing wind standards were described, including effects on existing 
manufactured homes, site-built homes, rental units, coastal housing and flood insurance. 

Section 4.3. Summary of the In-Depth Methodology.  The final part of this chapter, Section 4.3, 
reviews the basic steps included in the In-Depth HIA methodology and summarizes the most 
logical, appropriate ways to apply these steps and associated parameter values to use in 
analyzing any potential regulation that affects housing.  Methods for including submarkets, 
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neighborhood effects and affordability analysis for the overall group and for low-income, 
minority, elderly and disabled household subgroups are also described. 

Appendices A, B and C. Valuable data sources potentially relevant to HIA are described in 
Appendix A, "Housing Analysis Data Sources."  Although custom estimation of parameters for a 
particular study is preferred as a general matter, in many situations budget limitations may force 
agencies to rely on parameters estimated in related studies.  Appendix B, "Quantitative Analysis 
of Uncertainty," briefly suggests ways to handle uncertainty or volatility in estimates of supply 
and demand elasticity.  Finally, the Housing Impact Analysis is primarily concerned with 
housing costs, but sometimes the regulations confer benefits that are measured as avoided future 
costs. Appendix C, "Measuring Benefits in the Context of Housing," describes the methods for 
benefit valuation and discusses their advantages and disadvantages. 

Conclusions. The housing cost impacts resulting from a wide variety of different regulations 
have been a concern for many years.  Systematically documenting how new regulatory 
requirements increase or decrease production costs and the degree to which these changes 
directly or indirectly affect the prices of new and existing homes will enhance the quality of the 
underlying debate about new regulatory requirements.  This report presents background data and 
illustrations of how that process can be performed, first by setting forth general frameworks for 
screening housing cost impacts and estimating their size and incidence, and second by 
illustrating application of preliminary and in-depth analysis methods to specific regulations. 
This process can not only be used to document housing impacts, but also potentially to limit cost 
and price impacts while serving the underlying regulatory goals. 
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1. Introduction 
The preamble to the Housing Act of 1949 recognized the importance of housing to society and 
established "the goal of a decent home and a suitable living environment for every American 
family."  Yet despite more than half a century of work towards that goal, the rising costs of 
housing have still left many lower-income families unable to afford monthly rents.  Home 
ownership rates have risen very slowly, with high prices for new and existing houses in some 
areas preventing low and even middle-income families from buying their first home. 

Nonpartisan commissions set up to study housing market issues have found that a variety of 
federal, state and local regulations and similar actions have contributed to the rising costs of new 
and existing housing, both for sale and for rent. While the social values served by most of these 
regulations are acknowledged, there is also concern that potential adverse impacts on housing 
may be overlooked when regulations are developed and adopted. 

Various suggestions for reform have been made.  For example, in 1991 the Kemp Commission 
report, Not In My Back Yard, recommended that an analysis of the impacts of new federal 
regulations on the affordability of housing be made part of the rulemaking process.  In 2000 the 
Millennial Housing Commission made a similar recommendation.  Even though both 
recommendations applied only to federal rules, by showing leadership in performing "housing 
impact analysis" the federal government would also be encouraging state and local governments 
to take a similar look at their own rules and regulations. 

There has been little explanation of how a Housing Impact Analysis might be performed or what 
the key outputs would be. This report illustrates an approach to performing such an analysis in 
connection with a rulemaking action.  The report describes the wide range of rules to which such 
an analysis could be applied, summarizes background economic theory, reviews data sources, 
parameters and previous relevant regulatory analyses, illustrates methods and expected outputs 
for a simplified preliminary housing impact analysis, and presents a more detailed approach to be 
used where substantial housing impacts are anticipated.  The core audience for the report is 
regulatory analysts in federal agencies pursuing rulemaking actions, who may someday 
implement procedures such as those described in this report.  Other audiences include analysts at 
other levels of government as well as researchers and interest groups involved with regulatory 
issues and housing policy. 

From a practical standpoint, a Housing Impact Analysis will most likely take place as part of a 
larger process of regulatory assessment.  This process is already in place at the federal level. 
General requirements for assessing costs and benefits in a "Regulatory Impact Analysis" (RIA) 
were first introduced in Executive Order 12291, "Federal regulation" (February 17, 1981). These 
were revised and reissued as Executive Order 12866, "Regulatory Planning and Review," 
(October 4, 1993) where they continue to apply.  In addition, various statutes such as the 
Endangered Species Act contain related requirements for analyzing the economic impacts of 
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particular agency decisions. Furthermore, over the years a whole series of specialized additional 
requirements have been added under which federal agencies must analyze certain rules for 
particular effects such as environmental impacts, impacts on small businesses, and impacts on 
the family.  Thus, a Housing Impact Analysis examining how a regulation would affect the cost, 
supply or affordability of housing represents an extension of current procedures, and would 
typically be developed and considered in this larger analytical environment.  The way a Housing 
Impact Analysis might fit in with current federal processes for regulatory analysis is illustrated in 
Figure 1-1. 

Figure 1-1 

Supplements to Regulatory Impact Analysis of Federal Regulations (Partial List) 


Regulatory 
Impact 

Analysis 

Regulatory Flexibility Analysis under the Regulatory Flexibility Act, to 
determine if the rule would have a significant impact on a substantial 
number of Small Entities (small businesses, small organizations and 

small governmental jurisdictions) 

Statement of Energy Effects under E.O. 13211 for regulations that 
significantly affect energy supply, distribution and use 

Assessment under the Unfunded Mandates Reform Act for 
regulations requiring expenditure of $100 million or more in any year by 

State, local and tribal governments 

Federalism Assessment under E.O. 13132 for regulations with 
Federalism implications (impose substantial direct compliance costs on 

State or local government, or preempt State law) 

Environmental Justice Assessment under E.O. 12898 to identify and 
address disproportionately high and adverse human health or 

environmental effects on minority and low-income populations. 

Evaluation of environmental effects on the health or safety of children 
under E.O. 13045 

Housing Impact Analysis (not currently required) 

It is important to point out that just because a Housing Impact Analysis shows that a rule would 
increase the cost or reduce the supply of housing does not automatically make the rule a bad 
idea, or poor social policy. Obviously a rulemaking agency has the legal responsibility to make 
an overall judgement in light of all the relevant factors, not based on housing impacts alone.  In 
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other words, analyzing impacts on housing is properly just one part of a larger analysis in which 
different values must compete.  The value of formal consideration of housing as part of the 
process is to ensure that regulatory agencies identify the impact of their decisions on housing 
costs and affordability.  In addition to advancing public debate, this will help agencies craft 
regulations that serve policy goals without unduly compromising housing affordability. 

The body of this report is organized into four sections.  The balance of Section 1 gives a 
conceptual overview of the variety of ways that regulations can impact housing cost, production 
and affordability, with examples of specific regulations from various agencies that affect 
different parts of the process. Section 2 reviews standard procedures for quantitative analysis of 
housing supply and demand as well as the theory and practical knowledge of key parameters 
including demand and supply elasticities.  Section 3 discusses how to perform a Preliminary 
Housing Impact Analysis that would be used to determine whether or not an in-depth analysis is 
warranted, and illustrates the preliminary impact analysis procedure with respect to rulemakings 
from several different federal agencies.  Section 4 describes the general methodology to be used 
for an In-Depth Housing Impact Analysis and applies this to two federal regulations: EPA 
effluent guidelines for construction and development, and HUD wind standards for manufactured 
housing. Additional information on sources of potentially relevant data is in Appendices. 

1.1 Types of Regulations that Affect the Housing Market 
This section gives an overall picture of different types of regulations that would be expected to 
affect housing cost and affordability.  It is organized into three categories: regulations affecting 
development, design and construction; regulations affecting purchase and financing, and 
regulations affecting ongoing costs of ownership.  This is followed by a discussion of the types 
of impacts that can occur and examples of regulations from various federal agencies that could 
affect the housing market. 

Regulations affecting development, design and construction.  Houses and apartments are 
produced by building companies and contractors from developed and undeveloped land, labor, 
materials and equipment.  Perhaps the largest category of regulations of interest affect this 
process. Examples include: 

•	 Regulations that affect the supply of land or the cost of land development. This includes 
EPA requirements to control runoff from construction sites and Department of Interior 
requirements prohibiting construction in areas inhabited by endangered species. 

•	 Regulations that affect the cost of building materials, supplies or components. This includes 
DOE regulations governing energy efficiency of furnaces, air conditioners and major 
appliances. 

•	 Regulations that affect standards of building design or performance. This includes HUD 
regulations for design and construction of manufactured housing, and FEMA flood insurance 
standards for buildings located in the 100-year flood plain. 
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•	 Regulations that affect the supply, productivity or wages of construction labor. Examples 
include worker safety regulations that require training and special equipment or modified 
work practices. 

•	 Regulations that affect production overhead or the cost of operating a building company. 
This includes recordkeeping, paperwork, licensing or insurance requirements. 

•	 Regulations that affect the cost of owning or operating capital equipment used in 
construction.  This includes EPA standards for fuel efficiency of light trucks or emission 
standards for vehicles and heavy construction equipment. 

Regulations affecting purchase and financing.  A second category of regulations that can have 
a direct effect on housing affordability grow out of the way homes are bought and sold.  Housing 
is either purchased by homebuyers, usually in transactions involving realtors, appraisers, 
inspectors, lenders, insurers and title companies, or owned by investors and leased to households 
in the rental sector. Regulations affect these processes in many different ways. 

•	 Regulations affecting purchase and sale of housing. This category includes regulations that 
affect the nature and cost of closing services, whether paid by the buyer or the seller.  
Examples would be point-of-sale notice and disclosure requirements, regulations governing 
sales or brokerage practices such as anti-discrimination laws or requirements for good-faith 
estimates of settlement costs, and rules governing the financial relationships between third 
parties such as limits on markups for services procured on behalf of parties to the transaction. 

•	 Regulations affecting mortgage financing. These are rules that apply throughout the banking 
industry such as truth-in-lending disclosures and rules affecting secondary lender standards 
including down payments, tax and insurance escrows, private mortgage insurance, appraisals 
and surveys. Goals for secondary lender financing of housing purchases by disadvantaged 
buyers and capital standards for primary or secondary mortgage lenders would also fall into 
this category, because of their indirect effect on mortgage interest rates or lending fees.  
While mortgages insured by FHA are probably subject to the most extensive body of formal 
regulations derived from federal rulemakings, all mortgages are affected directly or indirectly 
by federal and state regulations. FHA (and secondary lender) rules governing loans on 
multifamily properties would have a comparable effect on market rents. 

Costs associated with these regulations may fall on the buyer or the seller, and may be paid in 
cash up front or amortized over the duration of the mortgage.  The nature and magnitude of their 
effect on affordability may ultimately depend on how they are paid or financed. 

Regulations affecting ongoing costs of ownership.  A third broad category of regulations that 
can affect housing affordability are regulations that change the ongoing costs of operating, 
maintaining and repairing houses. 

•	 Regulations affecting cost of utilities. The costs of energy, water, sewer and communication 
services are affected by regulatory policies. 
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•	 Regulations affecting cost of replacement products. Regulations that increase the cost of 
building products or materials affect the cost of ownership to the extent those items are 
incorporated into existing buildings, such as when older systems fail and must be replaced 
with new products that are required to meet higher standards 

•	 Regulations affecting hazardous materials found in existing buildings. Regulations 
addressing worker protection and waste disposal can affect housing affordability by reducing 
labor productivity or adding direct costs. These include regulations for removal or handling 
of asbestos (found in some older floor tiles, pipe insulation, building papers, wall finishes 
and siding), lead paint (found throughout the pre-1978 building stock) and other potentially 
hazardous materials. 

•	 Regulations affecting the scope of renovation work. Regulations that trigger requirements to 
retrofit older buildings with newer technologies or bring specific features up to code when 
other work is performed can increase the cost of renovation work. 

•	 Regulations affecting taxes and tax treatment of housing expenses. Tax policies falling into 
this category including policies affecting the level of state and local property taxes as well as 
rules governing the deductibility of mortgage interest and property taxes from federal and 
state taxable income. 

•	 Regulations affecting public assistance for housing expenses. Federal and state housing 
assistance to low-income families are based on complex policies determining who qualifies 
and how much assistance they can receive.  Those regulations have a direct impact on 
housing affordability. 

Types of impacts of regulation.  The effects of regulation on the housing sector can take several 
different forms.  While short-run considerations are more problematic, over time the housing 
industry is characterized by ease of market entry and exit and a high degree of competition.  This 
suggests that, at least in the long run, regulatory costs imposed on builders will be passed 
through to consumers.  This view is common as a first approximation to reality, although it may 
be tempered by more sophisticated analysis based on estimated elasticities of housing supply and 
demand.  To the extent that builders pass added costs forward, there will be increases in the price 
of homes or the level of market rents, reflected in larger mortgages, higher "up-front" costs for 
down payments and closing expenses, or higher rents.  In other circumstances the higher costs 
may be absorbed by landowners, manufacturers, suppliers or labor.  If the costs remain with the 
builder they can reduce the profitability of land developers, building companies, contractors, or 
investor-owners.  Regulations can also affect the monthly costs of operating a home, or the less 
predictable costs of major repairs and remodeling.  All of these changes can in turn affect the 
level of new housing production and rehabilitation, as well as employment and wages in the 
construction sector. 
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Like other markets, housing markets have their own unique features but are still properly studied 
in a supply and demand framework, where market prices and the amount of housing services 
purchased are determined by the 
willingness of producers and owners to Figure 1-2 

supply housing, and the willingness of 
Impact of a Shift in the Supply Curve 

buyers and renters to pay for it.  While 
characteristics of the housing market are 
further discussed below in Section 2, from 
a theoretical perspective the impacts of 
regulations on price and output are 
determined by their effect on the 
underlying supply and/or demand curves 
and the shapes of those curves. Most of 
the types of regulations discussed above 
would lead to shifts in the supply curve.1 

As production costs rise the supply curve will shift up by a corresponding amount.  This is 
shown in Figure 1-2, where higher costs shift the supply curve up from S1 to S2, causing price to 
rise from P to P' and output to drop from Q to Q'.  Note that cost pass-through is incomplete in 
this diagram due to the finite elasticity of supply as well as the non-zero elasticity of demand. 
As a result, P'-P is smaller than the added cost (the vertical shift between S1 and S2). 
Furthermore, the area of the rectangle with height (P'-P) and width Q' represents the ex post 
transfer payment from buyers to sellers (i.e., the price increase per unit times the number of units 
produced after the regulation is enacted). This represents the financial burden imposed by the 
regulation on homebuyers who remain in the market. 

A final concept often arising in regulatory impact analysis and also illustrated in Figure 1-2 is 
"deadweight loss," a measure of the allocative economic inefficiency or loss of social welfare 
resulting from the regulation.  Deadweight loss shown in the figure includes the loss in consumer 
surplus plus the loss in producer surplus.  In this example the loss in consumer surplus is the area 
of the triangular region defined by the points (P,Q'), (P',Q') and (P,Q).  This area equals the 
value, in dollars, of consumer willingness to pay in excess of the old market price P, for houses 
that are no longer produced after the regulation is enacted.  Similarly, the loss in producer 
surplus is the triangular area above the old supply curve and below the horizontal line P, to the 
right of Q'.  This represents the lost profitability, in dollars, of homes that could have been 
produced for less than P and sold for P before the regulation was enacted.  It represents lost 
profit to producers. 

Other relevant regulations could potentially lead to shifts in the demand curve.  One way to view 
increased cost of purchasing a home that are imposed directly on consumers (e.g. higher closing 

Note that to the degree regulations add time to the process of developing, building or renovating housing they 
will increase the cost of interest on loans or the opportunity cost of invested capital.  Either effect will operate 
as an upward shift in the supply curve, similar to that illustrated in Figure 1-2. 
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costs), or increased operating costs of housing, is as creating a lower "effective demand" curve, 
shifted down by the amount of the cost.  The intersection of supply and effective demand 
determines output and the amount paid to producers, while the amount paid by consumers will be 
the price on the demand curve corresponding to the ex post output level. As before, the actual 
impact on price and output will depend on the shapes of the supply and demand curves. 

Even though most regulations of interest will have a direct effect on newly built homes and 
apartments, it is important to recognize that the effects can spill over to affect virtually the entire 
market.  For example, as higher costs of producing new homes raise their price and reduce 
production, the demand curve for existing homes will rise insofar as new and existing homes 
represent substitute products.  The higher demand curve for existing homes will lead to higher 
market prices for existing homes as well as more transactions, reflecting a shift of buyers from 
one sector to the other.  This relationship is captured by the "cross-price elasticity" of new and 
existing homes.  In this way a regulation that increases the price of new homes can 
simultaneously (1) impose an affordability burden on purchasers of existing homes, and (2) 
create a windfall profit for sellers of existing homes.  It also provides an unrealized capital gain 
for owners whose property values rise even though their homes are not for sale, and higher 
property taxes on all owners as assessments rise.  In principle, regulations that affect existing 
homes could affect prices and production of new homes by the opposite process.  Finally, market 
rents can also be affected by regulations that impact new (or existing) homes if demand for 
apartments increases, because prospective homebuyers defer purchase in response to high or 
rising prices of for-sale housing.  Some consideration of these spillover effects may prove 
important to a full accounting of the impacts of regulations on housing affordability. 

Relationship to transfer payments. Many regulations that affect the cost of housing do so by 
imposing true economic costs in the form of additional labor or products that are more expensive 
to produce. However, much or all of the impact of regulation may take the form of "transfer 
payments" representing shifts in wealth from one party to another but not associated with 
consumption of economic resources.  Many government programs are of this type.  The purest 
examples of transfer payments are subsidies from the federal government to consumers through 
social welfare programs, such as Community Development Block Grants or Section 8 housing 
choice vouchers.  A less pure example might be a limit on deductibility of mortgage interest, 
which would transfer resources from borrowers to the federal government.  Under a conventional 
benefit-cost analysis, transfer payments are identified but tracked separately from costs 
associated with consumption of economic resources.  Under current OMB procedures, transfer 
payments are looked at as determinants of the "distributional" impacts of regulation rather than 
their effect on the economic well-being of society.  Yet from the standpoint of the home buyer, 
the home owner or the renter, the effects of transfer payments and "real" economic costs can be 
precisely the same: a higher expense required to purchase housing services, and a corresponding 
drop in housing affordability. Thus, the scope and focus of a proper housing impact analysis, 
which is to determine how a regulation affects the cost and affordability of housing, can logically 
differ from the scope and focus of a benefit-cost analysis, which is to determine how a regulation 
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affects the well-being of society.  This report focuses on housing impact analysis and will 
consider transfer payments in that context. 

1.2 Example Regulations 
This section presents some specific examples of rules and regulations that may have had impacts 
on the housing market, and describes how the effects would arise.  Most of these examples are 
"major" or "economically significant" federal regulations that were subjected to regulatory 
impact analysis under E.O. 12866 and were described in various editions of the annual reports 
prepared for Congress by the Office of Management and Budget under the Regulatory Flexibility 
Act. 

Environmental Protection Agency.  The U.S. Environmental Protection Agency (EPA) is 
responsible for several types of regulations that can affect the cost of housing. 

•	 EPA adopted rules for Phase II of the National Pollutant Discharge Elimination System in 
1999 under the Clean Water Act, designed to eliminate sediment carried by storm water 
runoff from construction sites.  These rules extend coverage to one- to five-acre construction 
sites, and require permits, plans and technology to control erosion, all of which increase the 
cost of developing on smaller parcels.  The Final Rule was published at 64 FR 68722 
(December 8, 1999). 

•	 EPA adopted standards in 1998 under the Clean Air Act limiting emission of volatile organic 
compounds from architectural coatings.  These regulations required reformulating coatings in 
ways that affect the cost and potentially the performance of paints that are used widely in the 
construction industry. The Final Rule was published at 63 FR 48848. 

•	 EPA has set emission standards on several occasions under the Clean Air Act for light trucks 
and for large diesel-powered construction equipment such as cranes, bulldozers and dump 
trucks used widely in construction. 

•	 EPA adopted National Primary Drinking Water Regulations in 2001 under the Safe Drinking 
Water Act that reduced the maximum amount of arsenic in drinking water supplies from 50 
ppb to 10 ppb. The requirements imposes costs for capital upgrades, testing, monitoring and 
reporting on public drinking water systems that would affect the cost of utilities for new and 
existing homes.  The Final Rule was published at 66 FR 6976 (January 22, 2001). 

Fish and Wildlife Service.  The Fish and Wildlife Service (FWS) of the Department of Interior 
is responsible for listing plant and animal species as threatened or endangered under the 
Endangered Species Act, and for designating "critical habitat" for listed species where activities 
such as land development and construction may be subject to additional regulation.  The 
National Marine Fisheries Service of the U.S. Department of Commerce has similar 
responsibility for marine species.  Many of the listing and habitat designation regulations have 
had impacts on housing. 
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Occupational Safety and Health Administration.  The Occupational Safety and Health 
Administration (OSHA) of the U.S. Department of Labor sets workplace safety rules that are 
enforced by OSHA or designated state occupational safety programs.  In many cases specific 
rules are adopted for the construction industry.  Recent OSHA rules that directly affect 
construction include the Lead in Construction Rule and the Standards for Fall Protection. 

•	 The OSHA Lead in Construction Rule limits worker exposure to airborne lead, which raises 
the cost of certain kinds of remodeling work ranging from demolition to repainting.  
Compliance typically involves exposure monitoring, modified work practices (such as 
sanding wet), and use of respirators and protective clothing.  The Rule was published at 
57 FR 26627 (May 4, 1993). 

•	 The OSHA Standards for Fall Protection in the Construction Industry require protection from 
fall hazards (e.g. personal fall arrest systems, guard rails or various alternatives) in activities 
such as framing and roofing. The Final Rule was published at 59 FR 40672 (August 9, 
1994). 

Several years ago OSHA also proposed an Ergonomics rule that was designed to reduce injuries 
from job activities requiring repetitive motion.  The rule would have applied to all industries, 
including construction, and would have covered activities such as nailing and lifting that are 
widely performed on construction sites.  However, this rule was withdrawn by an act of 
Congress. 

Department of Energy. The U.S. Department of Energy (DOE) sets minimum energy 
efficiency standards for various types of equipment found in homes, under the National 
Appliance Energy Conservation Act.  These regulations are periodically revised as technology 
improves and energy markets change.  In recent years DOE has proposed increases in the 
minimum efficiency of central air conditioners and heat pumps (66 FR 7170), refrigerators and 
freezers (62 FR 23101, April 28, 1997), water heaters (66 FR 4474, January 17, 2001), clothes 
washers (66 FR 3314, January 12, 2001) and a variety of other appliances.  Requiring higher 
levels of efficiency increases production cost, which is passed through to wholesale and retail 
purchasers. These products are found in virtually all new homes and used to replace similar 
products in existing homes, so cost impacts will be felt by new home purchasers as well as home 
owners. Higher efficiency also reduces operating costs which benefits the purchaser, but no 
savings on operating costs can be realized until the "first cost" hurdle is overcome.  The net 
effect ultimately depends on the present value of all the associated cash flows, which may vary 
across households depending on their financial circumstances. 

Department of Transportation.  The U.S. Department of Transportation (DOT) has set "Light 
Truck Corporate Average Fuel Economy Standards" for model years dating back at least to the 
1990's.  Compliance with those regulations increases production and purchase cost for affected 
vehicles. Light trucks are used in many parts of the economy, but may be disproportionately 
used in construction. As with the DOE energy efficiency standards, higher purchase costs are 
offset by reduced operating costs. 
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Department of Housing and Urban Development.  Several rules promulgated in the last 
decade or so by the U.S. Department of Housing and Urban Development (HUD) have 
potentially affected the cost of housing. These include: 

•	 Settlement procedures under the Real Estate Settlement Procedures Act, published in a Final 
Rule on November 2, 1992 (57 FR 49600) and in subsequent rulemakings. 

•	 Energy conservation standards for HUD-code manufactured housing (published October 25, 
1993; effective October 25, 1994), including minimum thermal insulation requirements and 
requirements for whole-house mechanical ventilation systems. 

•	 Wind standards for HUD-code manufactured housing located in high-wind zones (published 
January 14, 1994; effective July 13, 1994); included new wind zones, new table of design 
wind pressures, and related changes. 

•	 Federal Housing Administration (FHA) regulations applicable to FHA mortgage insurance, 
eligible mortgages, down payments and other terms and conditions of FHA financing or 
aspects of FHA operations. 

•	 Regulations establishing housing finance goals for Government Sponsored Enterprises 
(Fannie Mae and Freddy Mac) 

State and Local Government Agencies. Many well-known examples of regulations that affect 
housing affordability are adopted at the state and local government level.  There is sometimes a 
complex interplay between federal mandates and local requirements where locally adopted rules 
result indirectly from federal actions, such as the imposition of special construction requirements 
for buildings located in the 100-year flood plain. Localities must enact these rules in order to 
make federally-sponsored flood insurance available, and flood insurance is required before 
secondary lenders will buy mortgages on affected properties.  Whether the underlying 
construction requirements result from federal regulation or from state and local regulation is in 
some respects a semantic issue.  Building codes that are locally adopted have also incorporated a 
variety of requirements springing from legally enforceable federal mandates, such as minimum 
appliance efficiency standards promulgated by DOE or accessibility standards required under the 
Fair Housing Act.  But most local regulations of interest in this section regard initiatives that are 
largely or entirely local in nature, many of which can have major effects on housing costs and 
production. Several widespread categories of these regulations are listed below. 

•	 Zoning including subdivision standards; lot sizes, densities, set-backs and architectural 
standards.  These types of restrictions on what can be built where are the rule rather than the 
exception in modern communities.  They typically limit the number of building lots that can 
be located on a parcel of land, and in some cases the types of structures that can be built on 
those lots. The net effect may be to increase the cost of land used to build new housing, if 
the government-imposed rules are an effective constraint on the land market. 
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•	 Impact fees, development exactions and proffers.  These systems require builders to pay 
fees or dedicate land for use by local governments associated with meeting infrastructure 
needs of new homes such as roads, schools, water supply, wastewater treatment, parks, etc. 

•	 Building codes and standards. These regulations, variations of which are in effect in 
practically every community, set minimum requirements for new construction and 
rehabilitation designed to protect public health, safety and welfare.  They govern structural 
systems, plumbing and electrical systems, HVAC systems, fire protection, energy 
conservation and similar topics. 

•	 Development moratoria.   Outright bans on new construction, often tied to lack of capacity 
for schools, wastewater treatment, or other essential infrastructure elements. 

While local regulations and regulatory systems are not the direct focus of this report, there is 
clearly room to apply a housing impact analysis methodology to document their effects on 
housing cost and supply. 
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2. Quantitative Analysis of the Housing Market 
2.1 Housing Supply and Demand 
It is customary to speak of supply and demand in the "housing market" in the same terms as in 
any other economic market, and to view the interaction of supply and demand as determining 
market prices and the level of production.  Standard economic principles do apply, yet this sector 
also has many complexities and unique features that should be understood before undertaking a 
housing impact analysis.  This section discusses housing supply and housing demand, as well as 
standard sources for data on the housing stock, new production, prices, values and related 
parameters that will often be used for analyzing the housing market. 

There are two threshold issues for consideration.  The first is the definition of "housing," the 
product under study. The second is the definition of a "housing market" for purposes of analysis, 
especially the appropriate spatial dimension.  The discussion of these issues is followed by a 
review of the fundamental concepts of housing supply and housing demand. 

Definition of "housing." There are actually two relevant definitions of "housing" for purposes 
of this study.  The first definition involves housing as a physical asset, typically a very durable 
asset. Thus defined, "housing" includes single-family homes, attached homes, condominiums, 
co-operatives, manufactured housing (whether or not considered real estate), apartment buildings 
and any other structure suitable for use as a dwelling.  The second definition involves housing as 
a service, or a stream of services.  These services include the right to occupy, use and enjoy a 
dwelling unit and the features it contains for a period of time.  Renters purchase housing services 
through lease arrangements.  Owner-occupants purchase housing assets, often with the aid of 
long-term financing through specialized capital markets, largely in order to enjoy the related 
housing services (this type of arrangement dominates in the U.S., with over two-thirds of 
households owning their own homes).  In addition, investors may build or purchase housing 
assets with the intention of leasing housing services to others, and merchant builders construct 
homes to sell the assets to others, whether owner-occupants or investor/landlords.  Regulators 
most commonly focus on the house as a physical asset.  Understanding the relationship between 
the market for housing assets and the market for housing services is important to a clear 
understanding of the operation and dynamics of the housing sector.  Note that similar distinctions 
arise with buildings in commercial, retail and other sectors.  These concepts can sometimes be 
downplayed when analysis is at a general level, but they must be specifically addressed 
whenever explicit modeling is undertaken. 

Definition of a "housing market." A second point of introduction involves the definition of a 
"housing market," especially its spatial dimension.  This term can be found in use at all levels of 
aggregation, from a national market to the market in a single neighborhood.  There is no absolute 
boundary; the best answer may depend on the underlying question, or even on the availability of 
relevant data. In theory the market should be large enough that the number of homes available 
and number of purchasers or renters are "large", but small enough that most consumers consider 
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the available homes or apartments to be potentially viable substitutes for one another.  The most 
workable definition, widely employed in studies of urban areas, typically has a housing market 
corresponding to each metropolitan area.  Not only are metropolitan areas reasonably large by 
design, they also take account of natural patterns of commuting and commercial activity. 
Metropolitan areas are regarded as suitable ranges for commuting, which is clearly an important 
factor in an individual household's choice of location.  This approach is also valid to the extent 
that house prices across metropolitan areas are relatively independent, i.e., the price of housing in 
the New York metropolitan area has little or no effect on the price of housing in the Boston 
metropolitan area.  The spatial dimension of a housing market will arise later when impacts of 
regulation are considered. At a minimum a reasonable scope of market affected will need to be 
determined.  A regulation that affects only a small portion of a housing market may have a very 
different impact, in terms of who ultimately absorbs costs, than a regulation in effect throughout 
a market.  Comprehensive impact analysis may also require estimating and aggregating impacts 
in multiple markets, or analyzing a much more broadly defined market. 

2.1.1 Housing Supply 
The stock of housing at any point in time is the total number of dwelling units, including 
detached homes, attached homes, condominiums, co-ops and apartments.  The occupied housing 
stock is, by definition, equal to the number of households. The overall stock of housing 
obviously represents the totality of all previous construction, including additions, less units 
withdrawn due to depreciation, destruction or conversion to other uses.  Only a small fraction of 
these dwelling units may be "on the market" (for sale or for lease) at any particular time.  Thus, 
the "housing supply" at a point in time, as that concept arises in economics, is the collection of 
units available for purchase or lease. Houses become available for purchase when new homes are 
built or converted, or households dissolve, decide to trade up, relocate to another area, or move 
to apartments.  Rental units become available when new apartments are built or converted, or 
leases expire and tenants move to new quarters or buy houses.  The "vacancy rate" is often used 
as one measure of available supply, although this does not reflect occupied homes for sale or 
apartments available for lease at a future date.  Housing supply is sensitive to price in the usual 
way; other things equal, higher market prices would typically induce more construction and more 
new and existing units to be offered for sale or rent. 

The Role of New Construction. New construction and the rate of housing production represent 
gross additions to the housing stock. This process of addition is extremely slow, totaling only 
about 1% to 2% of the overall housing stock each year.  Since most newly built units are sold or 
leased, they are an important component of the number of homes on the market at any time, even 
though the majority of housing transactions involve resales of existing homes or leases of 
existing apartments.  In urbanized areas that are already built out, construction of new homes is 
very low, leaving major renovation and resales of existing homes as the bulk of the market. 
Given the rate of new construction and information about the housing stock and the durability or 
depreciation of housing, an overall housing stock can be determined at which level new 
construction exactly offsets retirements and loss of existing units. 
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Special Qualities of Housing. The "housing market" is often described as if all housing units 
were identical or close substitutes.  While these kinds of summary references are unavoidable, 
they should not obscure the fact that homes and apartments are highly heterogeneous.  Even in 
relatively small geographic areas housing units can and do vary widely in features such as square 
footage, age, location, architectural features, space layout, internal finishes, and the presence or 
absence of myriad conveniences.  Some of these differences reflect regional styles, some reflect 
differences in vintage, and some reflect differences in the tastes or preferences of previous 
occupants. The many distinguishing features of different homes and apartments warrant caution 
in applying the usual economic assumption of fungibility (i.e., that the underlying goods or 
services being traded are identical or perfectly substitutable for one another).  Homes are also 
fixed in place, for all practical purposes, so the purchaser must relocate to the house rather than 
vice-versa and there is no realistic opportunity for arbitrage across housing markets. 

Competitive Environment in Residential Construction. The construction industry (including 
but not limited to the housing industry) is widely seen as a bellwether, highly cyclical industry 
that can lead the economy into recession or recovery.  Home building as an industry is 
dominated by small firms, with the vast majority building 20 homes or less per year.  Even on 
the local level, this industry structure is generally regarded as very competitive by economic 
standards. This is, of course, an abstraction insmuch as all homes and apartments are not 
substitutes for one another; development, construction and sale take time and are not 
instantaneous; and local markets may be thinly traded.  But the competitive assessment persists, 
based largely on the large number of competitors and the very low barriers to entry and exit of 
construction firms.  Building companies can easily switch from home building to remodeling, or 
relocate from one area to another depending on market conditions.  They also can and do shift 
from building single-family homes to townhouses or multifamily low-rise housing, or even from 
residential to light commercial work.  Capital requirements for equipment and facilities are 
minimal compared to most other industries, although access to inexpensive, reliable construction 
financing and skilled subcontractors are critical to most builders.  This industry structure is key 
to an understanding of how the market adjusts to regulatory actions.  It generally keeps returns at 
a competitive level and ensures costs are passed forward (to consumers) or backward (to 
suppliers or landowners). 

Although the degree of competition in the housing sector is usually taken as given, it is worth 
noting that regulations can also affect the competitive environment.  This can happen whenever 
they impose disproportionate impacts on one category of producers; for example, small firms 
(which often experience higher unit costs of regulations).  Any such effect would tend to shift the 
balance of producers away from the higher-impacted group and towards the lower-impacted 
group. 

Role of Land Development. Builders typically move from one area to another as development 
opportunities are identified and exploited. Yet home building usually follows a process of land 
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acquisition and development, including construction of infrastructure, that can take many years. 
Land development requires patient capital and is ordinarily done by larger firms, who may build 
on the finished lots or sell them to other builders.  Key factors constraining the level of 
production include lack of building lots in desirable locations, and lack of access to skilled 
subcontractor labor. Housing production is also sensitive to interest rates and availability of 
construction financing. The construction of apartment buildings in particular can be strongly 
affected by tax policy (e.g., the Low-Income Housing Tax Credit). 

Production Factors, Inputs and Constraints. The production of homes requires land or 
building lots, building materials, construction equipment, design work, and literally dozens of 
subcontractors with specialties including excavation, foundations, framing, siding, HVAC 
equipment, electrical, plumbing, painting and roofing.  These activities take place in a regulatory 
environment that may involve development approvals, impact fees or off-site improvements, 
building permits, construction inspections, and the issuance of a Certificate of Occupancy. 
Merchant builders focus largely and sometimes entirely on the efficient sequencing and 
coordination of the thousands of necessary steps.  Nevertheless, construction of a fairly simple 
house on a suitable building lot can take three to six months or longer from breaking ground. 
Once construction has begun, the improvements have little or no salvage value and the design 
rapidly becomes fixed, so in the short term there is very little flexibility in the number or 
characteristics of newly constructed units.  Production will automatically tend to lag behind 
changes in demand. 

2.1.2 Housing Demand 
Several factors are acknowledged as the fundamental determinants of overall demand for 
housing services. These factors include: 

• the number of households and net rate of household formations, 
• household incomes, including current income and "permanent income," 
• trends in household incomes, and the income elasticity of demand for housing, 
• family sizes and household composition, especially the number of dependent children, 
• job creation (or job loss) in the local market area, and 
• location relative to centers of employment and commerce. 

Hedonic Price Theory. The heterogeneity of the housing stock has led to an extensive literature 
modeling housing prices based on attributes that are seen as likely contributors to demand.  The 
exact specification of attributes may reflect data availability, but features that are often included 
are house size (square footage); number of bedrooms; number of bathrooms; lot size; presence of 
amenities such as a basement, a garage, a fireplace and/or brick siding; age of the structure; 
characteristics of the neighborhood or larger community; distance to centers of employment and 
commerce; and school and school district characteristics.  Many other features such as energy 
efficiency have been investigated in specialized models, but are not as widely recognized.  One 
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potential advantage of the hedonic model is its use in supporting rational appraisal 
determinations, including adjustments of prices for comparable properties. 

Demand for Housing Services vs. Demand for House Purchases. As previously noted, 
although household demand for housing is logically viewed as demand for housing services, 
outside of the rental market houses are sold as physical assets at prices far in excess of monthly 
or annual rents. Specialized mortgage capital markets that help to translate consumer 
willingness-to-pay for housing services into willingness to pay for a house form the basis of the 
owner-occupied segment of the market.  Financial parameters that are key to this translation are: 

•	 mortgage term, interest rate, and whether the rate is fixed or variable 
•	 property tax rates 
•	 tax deductibility rules for mortgage interest and property taxes 
•	 cost of property insurance and any required mortgage insurance 
•	 minimum down payment requirement (maximum loan-to-value ratio) 

Further issues affecting the translation from demand for housing services to demand for purchase 
of a house include: 

•	 the purchaser's current income and lending rules relating maximum loan payments to 
income, 

•	 the purchaser's debt profile and credit history (which may make credit unavailable or 
unaffordable), 

•	 the purchaser's ability to accumulate funds required for the down payment and closing 
costs (perhaps the single largest barrier to homeownership for lower-income households), 

•	 the anticipated operating costs for utilities, maintenance and repairs, 
•	 the anticipated duration of occupancy by the purchaser, and 
•	 the purchaser's expectations regarding future growth in the asset value and the applicable 

capital gains tax treatment when a gain is realized. 

While the individual factors are sometimes subjective and can be very complex, the sum total of 
their effects is to convert a household's willingness-to-pay, say, $1,000 per month to rent a home 
to a willingness to purchase the same home for a selling price of $225,000.  In principle this 
conversion process is very similar to the calculations a rational investor makes in deciding 
whether or not to purchase an asset that yields a given stream of returns. 

Search Issues and Transaction Costs for Renters and Buyers. The long, complex and 
expensive process of purchasing housing services also distinguishes this market from most 
others. Given a gap between household desires for housing services and features of current 
housing, the first decision is whether to move or to improve in place.  While renters may be 
precluded from improving their current apartments, home owners can and do make changes, 
often substantial. 
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For households that cannot or do not wish to modify existing homes but still wish to improve 
their housing, the process of search and relocation is the other alternative.  Unfortunately, even 
with a large housing stock, relatively few homes or apartments may be on the market at a given 
time.  Buyers have the choice of finding the best of what is available or waiting for more choices 
to materialize.  This process can take months or even years, depending on what the buyer is 
looking for. The housing market is also not very "transparent" -- other than what can be 
determined visually or information provided by a seller's agent (who may not be seen as 
objective), buyers have relatively little access to information about the construction of a structure 
or characteristics of the neighborhood that may ultimately prove important.  This kind of 
uncertainty is far from the "perfect information" of economic theory and ultimately serves as a 
deterrent to action. 

The transaction costs of relocation can also be a major impediment to moving.  Relevant out-of­
pocket costs of relocation including moving household possessions, storage, temporary living 
quarters, time invested for self-help and the pure disruption of daily living can be very high for 
both renters and purchasers.  This constitutes a form of "barrier to exit" for housing consumers, 
since a new unit needs to be much superior to an existing one for the new occupant to be better 
off after a move.  For prospective owner-occupants an elaborate and expensive additional 
process is involved, including steps such as contract negotiation, mortgage application and 
approval, inspections, appraisal, title search and settlement.  The associated expenses can add 
thousands of dollars to the cost of a house, and those costs may be very difficult to finance. 
Buyers with existing homes face additional uncertainty about how and when those homes will 
sell, as well as significant carrying costs during any period of overlapping ownership, while 
renters who want to change units must time their departures precisely and still face problems of 
overlapping rental payments. The overall effect is that real estate markets operate in a form of 
"slow motion" characterized by substantial lead and lag times, and that owner-occupied 
structures in particular typically have tenures of many years. 

Based on these considerations, it is apparent that the set of variables determining consumer 
demand for homes and housing services is larger and more complex than the variables relating to 
virtually any other product or service. Yet, notwithstanding these complexities, vibrant, healthy 
markets for housing exist all around the United States, and homeowners across the country enjoy 
the benefits every day. The challenge for the analyst is to capture enough of the complexity to 
give meaningful results, without becoming mired in details and ambiguities that cannot be 
resolved. 

2.1.3 An Integrated View of Housing Supply and Demand 
While economic conditions in the housing sector are often depicted using supply and demand 
schedules in a conventional single-quadrant coordinate system (see Figure 1-2 above), this 
glosses over the distinction between housing as a service and housing as an asset.  An alternative 

18 




HOUSING IMPACT ANALYSIS 

view that uses four quadrants to visually relate both aspects of the market, as presented in 
DiPasquale and Wheaton, is depicted in Figure 2-1 below.2 

Figure 2-1 
Four-Quadrant View of the Housing Market 

     Rent  $  
Asset Market:    Property Market: 

Valuation     Rent Determination


P = B ÷ i D(R, Economy) = S 

  Price $  Stock (sq. ft) 

P = f(C)  S = C ÷  δ 
(Δ S = C - δS) 

Asset Market:    Property Market: 

Construction     Stock Adjustment


   Construction 
(sq. ft) 

The upper right quadrant contains the demand curve for housing services by renters or owner-
occupants. The periodic rent payment is on the y-axis and the quantity of housing demanded is 
on the x-axis. The upper left quadrant relates the demand for housing services to the demand for 
purchase of houses; it contains a ray that starts at the origin and translates periodic rent (on the y-
axis) to price of the underlying asset (on the x-axis).  The slope of that ray represents a 
capitalization ratio that reflects factors discussed above.  The lower left quadrant contains the 
supply curve for housing assets produced each period by the construction sector.  Price of the 
asset is on the x-axis and amount of construction is on the y-axis.  Finally, the lower right 
quadrant relates the amount of new construction per period to an equilibrium total housing stock, 
using a ray that starts at the origin.  The slope of the ray is related to the depreciation and 
removal rates for existing stock. 

The equilibrium condition for the housing market under this approach is represented by the 
rectangle overlaid on the four quadrants with corners on the lines (or curves) in each quadrant. 
This can be found by selecting different values of, say, the rent variable and moving around the 

DiPasquale, Denise and William C. Wheaton, Urban Economics and Real Estate Markets, Prentice-Hall, New 
Jersey, 1996, p.8. 
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four quadrants using the line or curve in each quadrant.  The value of rent that gives a closed 
rectangle (such as the box illustrated in the Figure) is an equilibrium point.  Any other variable 
on either axis could be used as well (e.g. housing stock, level of construction, or price). 

The impact of a regulation that raises construction cost can be traced through the four-quadrant 
model. The regulation would shift the line in the southwest quadrant to the left by an amount 
that reflects the increase in construction cost.  The new equilibrium would be represented by a 
box shifted up and to the left, with higher price, higher rent, lower square footage in the 
equilibrium housing stock, and a lower level of new construction.  This is illustrated in Figure 
2-2, also based on DiPasquale and Wheaton, with the shifted supply schedule and the new 
equilibrium box shown as dotted lines and arrows denoting movement in the lines. 

Figure 2-2 

Effect of a Regulation Increasing Cost of Production 
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Advantages of this four-quadrant modeling approach include its visual orientation and the 
straightforward way it provides for incorporating variables that are clearly important, such as 
mortgage interest rates and depreciation of the existing housing stock.  Yet it should not be 
concluded that the classical supply and demand approach previously shown in Figure 1-2 is 
inadequate or should never be used. Rather, the choice of which model to use depends on the 
regulation under study and availability of data. 
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2.2 Data Sources 
In order to analyze the impact of a regulation on affordable housing, various types of data on 
building features, production costs, supply, demand, market prices, financing and other topics 
may be required.  The relevant data will depend on whether the regulation affects new homes, 
existing homes, apartments, multifamily buildings, particular designs, particular locations, or 
some subset or combination of these and other variables.  Fortunately, a great variety of 
potentially relevant data sources are currently available, including key federal surveys such as 
the Census and the American Housing Survey as well as data from numerous private 
organizations. 

A general compilation of information about a wide range of potentially relevant, generally 
available data appears in Appendix A. This includes background discussion as well as detailed 
descriptions of data sources, lists of publications and web links.  It can be used as a starting point 
for identifying data and parameters to be used in analyzing the housing impacts of a specific 
regulation. The individual data sources in Appendix A are organized under the following 
headings: 

• General surveys and compilations 
• Housing Supply 
• Housing Demand 
• House Prices 
• Interest Rates 
• Housing Finance 
• Regulation Measures 

Other sections of this report make frequent use of data sources cited in Appendix A. 
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2.3 Key Parameters from the Empirical Literature on Housing Markets 
A cost-benefit analysis of a regulation affecting housing will have to rely on a number of 
parameters from the existing literature to estimate impacts.  Given the wide range of possible 
regulations, it is difficult to narrow the list of valuable parameters.  Nevertheless, it is quite likely 
that the analysis will entail elasticities of supply and demand for housing.  Regulations that 
increase the cost of production (shift the cost curve up) are likely to increase the market price 
and affect the housing tenure decision as households seek less expensive housing options.  If 
significant numbers of households decide to move, the impact model may need values for 
turnover and vacancy rates along with average sales times.  Given the focus on affordable 
housing, this review of the empirical literature also includes several recent articles on the ‘big 
picture’ view of housing affordability showing trends in rents, house prices, user costs and house 
price burdens. 

It is frequently not possible to summarize a body of research in a single number, like 
homeownership rate of 67 percent or elasticity of supply of 3.0.  Often the estimates cover a 
range depending on the data and technique used. When the research has converged on useful 
point estimates, we report them, but other times the interested reader will have to dig into the 
literature for a specific application.  This review of the literature is designed to facilitate that 
search. 

A final word of caution… unlike in chemistry or physics, there are few economic parameters that 
do not change over time, place or subgroup.  Modelers may be forced to use the ‘best available’ 
estimates from the literature, but they still have a responsibility to understand the limitations of 
the estimate.  Some limitations are included in this review to explain the range of results.  The 
full citations are listed at the end of the chapter for a better understanding. 

2.3.1 Elasticity of Supply 
If supply is responsive to price increases (elastic supply), economic theory says the increase in 
supply will soon match demand and return prices to equilibrium levels.  On the other hand, if 
supply is not responsive to price increases (inelastic supply), the low amount of construction will 
not soon bring the market into equilibrium, and prices will rise even more.  One possible 
explanation for rapidly increasing house prices in certain metropolitan areas is that supply is 
inelastic. That begs the question of why supply is inelastic, which we will get to, but first we 
review what is known about supply elasticity based on national time series. 

Some of the earliest studies found evidence for elastic supply, though their methods and data are 
considered simplistic by today’s standards.  Muth (1960) found no significant relation between 
the price of housing and the quantity supplied for data from 1919 to 1934.  The real value of new 
construction was regressed on the relative price of housing, controlling for building input prices. 
An insignificant coefficient on housing prices suggested that supply was so elastic that the 
quantity of housing could be high or low without much impact on prices, i.e., the supply curve 
was nearly flat. One problem with this approach is that it cannot distinguish between perfectly 

22 




HOUSING IMPACT ANALYSIS 

elastic and perfectly inelastic supply.  In either case, there is no significant relationship between 
quantity supplied and price. 

Follain (1979) improved on the econometrics,3 but found similar results of elastic supply for data 
from 1947 through 1975.  Olsen (1987) criticized the specifications used by both Muth and 
Follain, stating that the input prices they used were not exogenous and, therefore, should not 
have been considered independent variables.  Blackley (1999) used a long time series, 1950­
1994, and found elasticity estimates of 1.6 to 3.7.  An elasticity of 1.6 means that an increase in 
house prices of 1 percent generates an increase in housing supply of 1.6 percent.  Topel and 
Rosen (1988) used quarterly data on starts from 1963-1983 and found a long-run elasticity of 
3.0. In another analysis using national data for 1963 to 1990, DiPasquale and Wheaton (1994), 
estimated supply elasticity in the range of 1.0 to 1.4.  The traditional dividing point between 
elastic and inelastic is 1.0, so that findings of DiPasquale and Wheaton continue to suggest that 
housing supply is moderately elastic.    

In reviewing the previous findings, Malpezzi and Maclennan (2001) thought the range of results 
might be sensitive to the time period examined.  The highly elastic findings of Muth and Follain 
reflected a period of relatively flat or declining prices, whereas Topel and Rosen used years with 
rising prices. To avoid this sensitivity to time period, Malpezzi and Maclennan used the longest 
possible time series they could collect, 1889 to 1997, although their post-WWII models provide 
the most useful information for us.  Malpezzi and Maclennan estimated two different kinds of 
models, a flow model (which assumes all adjustment takes place in a single year) and a stock 
adjustment model (which assumes an adjustment of 0.3 per year).  Supply elasticity estimates for 
the flow model range from 6 to 13, while the elasticity estimates for the stock adjustment model 
were from 1 to 6.  One reason for estimating a stock adjustment model is the assumption that 
supply is inelastic in the short run, but increases in the long run as developers more fully respond 
to the price change. That being the case, the authors could not explain why the stock adjustment 
model gave lower elasticity estimates and called for more research.   

Mayer and Somerville (2000a) provide a different approach linked to Tobin’s q theory (Tobin, 
1969) and price changes rather than price levels.  The idea is that construction starts are positive 
as long as q, the ratio of the market price of new housing to construction cost (including 
financing, land, labor and materials), is greater than one.  Timing is important because it takes 
time for developers to obtain land suitable for building.  A major source of delay and uncertainty 
is obtaining approval from local planning and zoning boards.  Therefore the land available at 
time t (ldt) is a function of expectations at time t-1 of the changes in house prices (Δpt) and 
construction costs (Δct). 

ldt = f (Et−1(Δpt ,Δct )) = g(Δpt−1,Δct−1) 

The regression models had better controls for simultaneity and serial correlation. 
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Starts are constrained to be the minimum of the ideal construction starts (S*), given current 
demand, and the land that is available and ready for building (ldt). S* is a function of the current 
growth in house prices and construction costs, while ldt is a function of lagged growth in house 
prices and construction costs.  By substituting in the functions for S* and ldt , we get a new 
function for St in terms of the current and lagged changes of house prices and construction costs. 

St = min[St 
* , ldt ] = min[St 

* (Δpt , Δct ), ldt (Δpt−1 , Δct−1 )] = g[Δpt , Δct , Δpt−1 , Δct −1 ] 

This model supports an approach of estimating supply responses in terms of first differences 
rather than levels. Each housing market may have a different equilibrium level according to its 
location and industrial structure, but the supply response to price changes from the equilibrium 
level are expected to be similar.  Moreover, in levels, supply and house prices are nonstationary4 

variables (Meese and Wallace, 1994; Rosenthal, 1999), and a regression of nonstationary 
variables can lead to spurious correlations (Granger and Newbold, 1974).  The solution is to 
estimate the regression with first differences or changes, which are stationary variables.  Thus, 
starts (the change in supply, ignoring conversions) are regressed on changes in house prices and 
construction costs. 

Using quarterly national data from 1975-1994 (76 observations), Mayer and Somerville estimate 
that a 10 percent increase in real prices leads to a 0.8 percent increase in the housing stock 
created by a temporary 60 percent spurt in starts spread over 4 quarters.  The authors criticize the 
stock-adjustment model for adjusting too slowly.  The DiPasquale and Wheaton (1994) model 
closes the gap between actual and desired stock by only 2 percent per year, taking 35 years to 
reach the desired stock.  The Mayer and Somerville model estimates an abrupt change in starts 
that lasts for a very short period of time and makes a surprisingly small change in the stock.  The 
results may be sensitive to the relatively short estimation period, or the instrumental variable 
estimation for endogenous house prices and construction costs may be weakening the results.5 

Despite the weak empirical results, the model highlights the importance of land constraints in 
supply responsiveness. 

A separate paper by Mayer and Somerville (2000b) emphasizes the impact that land use 
regulation can have on supply elasticity.  They divide regulatory constraints into two classes: 

4 A variable, yt , is stationary if (for all t=1,2,...,n and for all k=...,-2,-1,0,1,2,... given t-k>=1) the following 
conditions are met: 

E(yt ) = μ 

E[(yt − μ)2 ] = γ 0 

E[(yt − μ)(yt−k − μ)] = γ k 

Loosely, the conditions for stationarity are that the variable has a fixed mean and variance.  Variables that are 
trending upward have an increasing mean and variance.  First differencing takes out the upward trend and 
usually leaves a stationary variable suitable for regression modeling. (Fanses, 1998, p. 68) 

5 The construction cost variable is insignificant in the Mayer and Somerville (2000a) models as it is in most of 
the DiPasquale and Wheaton (1994) supply models. 
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development/impact fees and delays in the approval process.  The model attempts to determine 
whether it is the fees or the delay that is most responsible for a low supply response.  Expecting 
delays, developers hold an inventory of land that is more-or-less ready for building.  Greater 
uncertainty about the approval process could motivate developers to hold more land in inventory.  
When prices do increase, developers draw on their inventory, which suggests a fairly quick 
response in the short run but slows down as their inventory is depleted.  In the long run, the 
supply response is limited by the approval process.  That approval process can itself slow down 
either by political choice or as a result of bureaucratic overload from new requests. 

Using AHS quarterly data for 44 metropolitan areas from 1985 to 1996, Mayer and Somerville 
regress the log of single-family permits on the change in house prices (and 5 lags), change in 
prime interest rate, log of population, and three measures of regulatory control.  The regulation 
variables come from the Wharton Urban Decentralization Project (Linneman and Summers, 
1991). The three regulatory measures are: 

1.	 The number of months for subdivision approval, 

2.	 A count of the number of ways growth management techniques have been introduced in 
the MSA (referendum, legal action, municipal, county, state authority or administrative 
action),  

3.	 An indicator of whether development or impact fees are imposed in the MSA. 

The model results show that a standard deviation increase in months delay causes a 20 to 25 
percent reduction in the number of permits.  Each additional method of growth management 
causes a 7 percent decline in permits.  Put together, an MSA with 4.5 months delay and 2 
methods of growth control has a 45 percent reduction in permits compared to an MSA with 1.5 
months delay and no growth management.  The coefficient on fees is insignificant, whereas the 
coefficient on delay is negative and significant, suggesting that delay is a bigger factor in supply 
inelasticity than fees.  A model with price changes interacted with a regulation dummy lends 
support to the land inventory idea, because the negative impact of regulation takes several 
quarters to take effect. The key point, however, is that supply elasticity is lower in highly 
regulated housing markets.  Even though supply elasticity is hard to measure and probably varies 
over time, we do have evidence that it is lower in a highly regulated environment. 

A recent study by Glaeser, Gyourko and Saks (2004) emphasizes the links between the labor 
market and local housing supply.  Looking over several decades, they observe that MSAs can 
grow rapidly, as much as 50 percent per decade, but decline only slowly, rarely more than 10 
percent per decade.  The growth asymmetry is a combination of long run elastic supply in 
construction and a durable stock that does not easily convert to non-residential uses.  When 
housing supply is elastic, increases in labor demand create large increases in population, but 
relatively small increases in wages.  Whereas when housing supply is inelastic (perhaps due to 
land use regulation), then increases in productivity and labor demand mean small changes in 
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population, but large increases in wages and house prices.  The authors also show that as urban 
density doubles, housing prices rise by 34 percent.  In terms of long run supply elasticities, the 
message is that supply can grow in spurts but the stock declines gradually, so separate elasticities 
may be appropriate for gains vs. losses. 

Primary data sources, like AHS and Census, do track changes in stock, but not usually on an 
annual basis. However, those data sources show that population in the 1990s increased by 33 
million, at a faster rate than in previous decades, but construction only increased supply by 13 
million, which is slower rate than in previous decades.  Given cyclical patterns, especially in 
construction, changes across decades may be a crude measure, but it does appear that supply is 
not responsive to price changes in high-cost metropolitan markets.  One explanation is that the 
housing market is really a set of market segments by quality.  In equilibrium markets, new 
construction adds to high quality market segments and the older units filter down to supply 
affordable housing. In “hot” markets with excess demand, the downward filtering process is 
reversed, reducing the supply of lower-cost housing.  Renovations and remodeling can 
exacerbate the problem by upgrading affordable units, which then become higher cost.  The 
problem of high house prices seems to be inelastic supply, but it has been quite difficult to derive 
a consistent measure.  One reason may be that supply elasticity varies by market, and it is 
difficult to get data for a large panel of metropolitan areas.  The evidence we do have from a 
panel of AHS cities suggests that land availability and regulatory constraints are important 
factors in the responsiveness of supply to house prices. 

Renovation.  Based on AHS data for the 1990s, each year homeowners spent over $91 billion on 
remodeling, with a disproportionate share in the largest 35 metropolitan areas surveyed in the 
metropolitan AHS (Reade, 2001).  Over 70 percent of the work is done by professionals, and the 
rest are do-it-yourself (DIY) projects. Of the total, 40 percent of the remodeling is spent on 
replacement projects and 38 percent for discretionary projects.  Discretionary projects include 
kitchen and bath remodels, room additions, and space reconfigurations, while replacement 
projects are major system upgrades or substitutions of new for old.  Discretionary spending is 
highest in high-cost cities such as San Francisco, Boston, New York City and Los Angeles. 
Replacement spending is most common in cities with older housing stock, such as Portland 
(OR), San Francisco, Cincinnati and Philadelphia.  In addition, Duda (2001) notes that each year 
the federal government spends about $6 billion to renovate the housing stock.  These funds are 
generally matched by state and local government funds as well as private spending.  However, it 
is believed that most of that spending is not recorded in the remodeling expenditure statistics. 

Malpezzi, Ozanne and Thibodeau (1987) estimate that net depreciation is in the range of 0.5 to 
2.0 percent per year. At that rate, they projected that about 4 percent of the nation’s $8.6 trillion 
housing stock would require maintenance (not including remodeling) and that would amount to 
roughly $300 billion per year. However, the Commerce Department estimates only about $100 
billion per year is reported in spending on improvements, maintenance and repairs.  This 
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difference of $300 vs. $100 billion suggests that reported estimates of maintenance are grossly 
underestimated. 

Statistics from the 2001 AHS show remodeling expenditures have reached $214 billion with 
$132 billion in homeowner improvements and $34 billion in homeowner maintenance and 
repairs and $48 billion on rental properties (Joint Center for Housing Studies, 2003).  Since 
1995, almost 90 percent of the 7 percent annual growth rate in remodeling expenditures is by 
owners. Projects costing $20,000 or more have gone from one-third of expenditures in 1994-95 
to nearly one-half in 2000-01.  Remodeling by minority owners is growing.  Between 1995 and 
2001, minorities accounted for 40 percent of the increase in homeowners and 39 percent of the 
improvement expenditures (compared to 5 percent growth among white owners).  Regionally, 
the older homes, higher incomes, and limited new development of the Northeast have combined 
to make home improvement expenditures larger than new construction, especially in center 
cities. 

The combination of low interest rates and growing house values has created a boom in cash-out 
refinancing. According to the Federal Reserve Board, between January 2001 and June 2002, 4.9 
million households refinanced their homes and cashed out $131 billion of their equity.  Of that 
amount, an estimated $46.3 billion was used for home improvement spending.  There appears to 
be a positive feedback loop in which increasing house prices lead to increased equity, which 
allows cash-out refinancing used for home improvements and higher house prices.6  All that is 
needed to speed up the process is low interest rates. 

Gyourko and Tracy (2003) bring in transitory income as another factor driving renovation and 
home maintenance.  Using AHS data for estimation, they found a maintenance elasticity with 
respect income of 0.16 (OLS) and 0.23 (IV, Instrumental Variable estimation to correct for 
measurement error in income changes).  These elasticities fall in between the estimates of 
Dynarski and Gruber (1997) who estimated general expenditures from transitory income using 
Consumer Expenditure Survey data (0.08 for OLS and 0.60 for IV).  The main point is that 
owners use their house for consumption smoothing.  When transitory income is high, they use 
the extra income to remodel or do major repairs and when income falls those projects are 
deferred. 

Market Segmentation, Maintenance and Filtering.  High quality housing is usually 
distinguished from low quality (or affordable) housing, not only by the size and price of the unit, 
but also by the age and neighborhood of the unit. There are many gradations in quality and no 
one scheme of market segmentation can fully capture the distinctions.  The general pattern is that 

Case, Quigley, and Shiller (2001) show that housing wealth has a distinctly higher impact on consumption 
(elasticity about 0.06) than stock market wealth (elasticity about 0.03). During much of the 1990s, both the 
stock market and house prices rose together, boosting consumption.  Since 2000, stock prices have been falling, 
but consumption has held up on the strength of house price appreciation and been facilitated by cash-out 
refinancing. 
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similar qualities are close substitutes and thus compete in price, while large quality differences 
do not compete, unless there is a major renovation or favorable surrounding neighborhood. 
Another general pattern is that newly built houses tend to be high quality with the latest styles 
and functionality, whereas older houses are lower quality with outmoded styles and lacking new 
features. As the units age, their value tends to fall though the rate of depreciation depends on the 
degree of maintenance, remodeling and new construction.  If new construction is limited, 
perhaps by zoning regulation, then high-income households will focus their demand on the best 
of the existing units.  Despite the age of those units, their value can be bid up and the normal 
pattern of downward filtering reversed.  We highlight the issues of maintenance and filtering 
because they are a more important source of affordable housing than new construction. 

The concept of filtering has a long tradition, starting with Lowry (1960), Grigsby (1963) and 
Olsen (1969), O’Flaherty (1996), and Bier (2001).  Filtering has taken on several flavors 
according to its usage.  Income filtering refers to units that shift from high-income households to 
low-income households as the unit ages.  Price filtering features the shift from high quality units 
to low quality units over time as measured by the unit’s price.  Similarly, quantity filtering 
focuses on the decline in the quantity of housing services over time.  The three kinds of filtering 
are closely related as new construction tends to offer more housing services at a high quality and 
price that only high-income households can buy. 

Weicher and Thibodeau (1988) test the quantity filtering hypothesis using Census and AHS data. 
For each MSA, they regress the share of substandard housing on new construction.  If downward 
filtering worked as described, the test should show that an increase in new construction would 
reduce the amount of substandard housing in an MSA.  Controlling for vacancy, cost variables, 
demand variables and the share of government subsidized housing, the results showed that new 
construction does reduce the number of substandard units on a one-for-one basis.  However, the 
share of government subsidized units does not affect the number of low-quality units.  This 
finding suggests that the best way to reduce substandard housing is through private construction. 
That construction should not be modest quality units, but rather of high quality units letting the 
downward filtering supply the affordable units and replace the substandard units. 

Murray (1983) uses national time series data from 1961 to 1977 to test the degree of crowding 
out or displacement from HUD-subsidized housing construction. The study found that privately 
financed low-quality housing starts did not increase the overall stock of housing.  However, 
government-financed subsidized housing for low-income and elderly households did increase the 
total amount of housing.  Over the long run, the 370,000 subsidized, government-financed units 
made a net contribution to the housing stock of 130,000 units or 35 percent.  In a follow-up 
study, Murray (1999) used a longer time series (1935-1987) and reached similar conclusions.  He 
hypothesized that public housing enables single parents to move out of their parent’s unit and 
form their own household.  Similarly, elderly move out of their children’s unit and form 
independent households in their own unit.  However, middle income households do not 
reconfigure, but rather switch from an old unit to a newer unit.  The net effect is that subsidies 
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for middle-quality units have the effect of replacing existing unsubsidized units with subsidized 
units or crowding out the private supply.  On the other hand, public housing enables crowded 
households to expand into separate units without diminishing the demand for private units. 

Empirical tests of filtering have focused primarily on rental housing, using AHS data.  Malpezzi 
and Green (1996) estimate that an increase in the rental stock of 1.4 percent from new 
construction will increase the number of lower-priced, low quality units by 2.5 percent. 
Somerville and Holmes (2000) use multinomial logit estimation to estimate transitions of 
affordable units to higher rent (26 percent), owner-occupied (4 percent) or demolition (7 
percent). Net of those changes, 52 percent of the units remain affordable and another 10 percent 
remain affordable with government subsidies.  Somerville and Holmes also found that affordable 
units in mixed neighborhoods (many unaffordable units in the same AHS zone7) are more likely 
to filter up. 

An analysis of affordable owner-occupied housing is provided by Collins, Crowe and Carliner 
(2001). Starting with the 1999 AHS, they divide owner-occupied houses into quartiles by market 
value. The comparison among quartiles shows that the income and education of the occupants, 
unit size, percentage of units detached, quality of unit and quality of neighborhood are positively 
correlated with house value, while the household head age, first-time buyer status, percent 
minority and the percent manufactured housing are negatively related to house value.  Of 
particular note, the bottom quartile contains 32.5 percent manufactured housing and a significant 
portion of retirees, which account for the effect on both high age and low income.  When 1997 
and 1999 data are separated by regions of the country, the research shows that the share of low-
income homeowners living in manufactured homes is increasing, especially in the South.  Also, 
low-income homeownership rates have decreased slightly in high-cost areas such as the 
Northeast. 

Adjusting for user cost of capital and metropolitan median incomes, taxes and insurance, a unit is 
designated as affordable if a household with 80 percent of area median income would qualify for 
a mortgage using conventional underwriting requirements (10 percent down payment and 28 
percent housing payment-to-income ratio).  By that standard, the affordable owner-occupied 
stock has shrunk from 47.3 percent in 1997 to 44.2 percent in 1999.  Excluding manufactured 
housing, the West region saw the biggest drop, from 26.0 percent in 1997 to 21.3 percent in 
1999. While low-income households generally live in the affordable stock, one-quarter to one-
third of high-income households live in homes that meet the standard of affordability.  From the 
high-income householder’s point of view, income can be spent on non-housing consumption 
rather than moving into a more expensive house.  From the low-income householder’s point of 
view, the available stock of affordable units is smaller after the high-income households have 
had their pick. Undoubtedly, many low-income households cannot find a unit at their preferred 

An AHS zone is a contiguous territory of about 100,000 people with an effort made to group together socio­
economically similar neighborhoods. 
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balance of quality and cost, so their demand is channeled to the closest substitute, which is 
usually more expensive. 

Focusing on additions to the affordable owner-occupied stock between 1997 and 1999, there 
were a total of 540,000 units built within that 2 year period.  Of those units, 69 percent (375,000) 
were manufactured houses, two-thirds of which (251,000) did not include ownership of the land. 
As for filtering of the existing stocks, upward filtering dominated with 1.4 value increases for 
each decrease. On net, 1.7 million units became unaffordable through changes in value. 
Another 153,000 became affordable as the net result of conversions and 157,000 were lost from 
the affordable stock due to vacancies. Overall, the affordable stock shrank between 1997 and 
1999 primarily due to upward filtering, i.e., price increases. 

Rothenberg, Galster, Butler and Pitkin (1991) subdivided the housing market into many 
submarkets according to tenure and household income.  The empirical results show a very 
complex pattern of supply elasticities by submarket, which suggests that, far from constant, 
elasticities are context sensitive depending on the opportunities for conversion and substitution 
between submarkets.  Elasticities are higher for markets with close substitutes. 

McCloskey (1985) offers a less sophisticated approach that may be sufficient when the proposed 
changes are small and other markets can be assumed to remain unchanged.  The price elasticity 
of supply for submarket i is ESi approximated by: 

ESi = 
⎛
⎜⎜ 

Q ⎞
⎟⎟ * ES − 

⎡
⎢
(Q − Qi ) ⎤

⎥ * ED 
⎝ Qi ⎠ ⎣ Qi ⎦ 

where Q is the quantity sold in the total market, Qi is the quantity sold in the ith market, ES is the 
price elasticity of supply and ED is the price elasticity of demand. 

Glaeser and Gyourko (2004) do not deny the possibility of filtering, but claim the filtering effect 
is dominated by the declining or growing cities effect.  In their view, the growth in a city 
depends on labor productivity and then gets channeled according to the regulation and supply 
elasticity of that city.  Positive shocks in productivity increase population more than house prices 
as long as housing is elastically supplied.  House prices have to increase more than construction 
cost plus the cost of regulation to activate a supply response.  The authors estimate that the 
elasticity of house price change to population gain is 0.23 compared to 1.8 for population loss. 
Negative shocks decrease housing prices more than they decrease population.  The combination 
of cheap housing and weak labor demand seems to attract individuals with low levels of human 
capital. The net effect is that declining cities are highly persistent and low house prices prevent 
new construction. The skilled workers (college graduates) more readily migrate to growing 
cities and the unskilled go to inexpensive housing.  But this is a trap, both for the workers and 
the cities.  The increasing concentrations of unskilled workers generate more negative 
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externalities than growth opportunities so the city is mired in a stagnant economy.  A broader 
point for modeling purposes is to recognize the asymmetry in gains vs. losses.  See also 
Redfearn, 2003. 

2.3.2 Elasticity of Demand 
Demand elasticities are usually easier to estimate because the large, public data sets, like Census 
and AHS, are household surveys.  Those surveys contain measures for household demographics, 
income and some wealth along with house prices, which are the main ingredients for calculating 
price elasticity of demand.  In fact, it may be more accurate to estimate demand elasticities for a 
particular application that are customized for a time and place than to take estimates from the 
literature. This section presents values and citations for income elasticity of demand and price 
elasticity of demand.  The final portion provides a simple way to combine demand and supply 
elasticities to estimate the net change in market price and quantity. 

Income Elasticity of Demand.  DiPasquale and Wheaton (1996) estimate income elasticity of 
demand to be about 0.8, which corresponds to earlier estimates by Quigley (1979).  Housing is 
certainly a necessity and low-income households spend a higher percentage of their income on 
housing than higher-income households.  The precise estimate depends on how income is 
measured as well as how the households are selected. Goodman (1995) uses recent movers rather 
than all households because recent movers are more likely to have chosen the level of housing 
they wanted.  In other words, recent movers represent equilibrium demand.  Another adjustment 
by Goodman is to use permanent income rather than current income, which includes a substantial 
share of transitory income.  In the short run, a household knows the transitory income will not 
last, so they are less likely to consider it in making a major purchase, such as a house, that 
requires regular monthly payments.  When income elasticity is measured based on permanent 
income for recent movers, the estimate can exceed 1.0.   

Malpezzi and Mayo (1987) also found income elasticity greater than one for the very long run. 
As communities develop, they spend progressively higher shares on housing.  The house 
becomes something more than mere shelter.  It transforms into a luxury good as a place for 
entertainment as well as an investment good.  With restrictions on the supply of housing based 
on land use, the value of the house can increase beyond the replacement value and, indeed, faster 
than general inflation. Expectations about house price appreciation can justify spending a large 
portion of the household’s current budget on housing costs.  Ultimately, high capital gains when 
the house is sold can provide a high return on investment that is above and beyond the use value 
of the house. 

Price Elasticity of Demand.  The price elasticity of demand is generally considered in the range 
of –0.5 to –1.0 (Mayo, 1981; Malpezzi and Maclennan, 2001).  Again, the precise estimate 
depends on the selection of households and markets.  Households who are more mobile probably 
have lower transaction costs and, thus, are more likely to change housing based on a relative 
change in house values. Age of household head is another important factor in mobility.  Older 
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people establish roots in their community, are less likely to change jobs and are less likely to 
have additions to their household. Older households also tend to have more wealth.  As a result, 
a selection of recent movers will have a smaller share of older households and a higher 
sensitivity to price when selecting a new housing unit. 

Ellwood and Polinski (1979) estimated the range for price elasticity of demand from –0.75 to 
-1.20 with a preferred estimate slightly inelastic or less than 1.0 in absolute value.  This estimate 
is widely cited and accepted. Most housing economists expect demand for housing to diminish 
slightly with an increase in prices, though the length of adjustment period and the availability of 
close substitutes could affect which end of the range is most appropriate.  By comparison, Meeks 
(1993) estimates the price elasticity of demand for manufactured homes (MH) as –2.4, which is 
quite elastic.  Presumably, manufactured homebuyers are more sensitive to price because MH is 
a low-cost alternative to site-built housing or rental housing.  Other factors making demand more 
elastic are the low level of buyer income and the high depreciation rate for MH that makes it a 
less desirable long-term investment. 

Combining Elasticities.  For many regulations, it may be possible with engineering studies to 
determine the increased cost of production.  The question then becomes: How much of the 
increased cost will be passed on to the consumer?  In effect, the cost study tells how much the 
supply curve is shifted up, the question is what will be the equilibrium price given a downward 
sloping demand curve.  HUD’s Regulatory Impact Analysis (1994) on wind standards for 
manufactured housing used the following approach: 

ES *CChange _ in _ Price =

ES
−
ED


⎛⎜
⎝


⎞⎟
⎠


*
Q1 
C 

P1 
ES ED
*
 *


Change in Quantity =

ES
−
ED


where ES is the price elasticity of supply, ED is the price elasticity of demand, C is the per unit 
cost increase, P1 is the initial equilibrium market price and Q1 is the initial equilibrium market 
quantity sold. The underlying presumption is that the change would be small enough so that the 
estimated elasticities would remain relevant and unchanged.  Note that the elasticity of demand 
is assumed negative, so the denominator will be positive.  The larger are the elasticities, either 
supply or demand, the smaller will be the change in price.  Large elasticities mean flat supply 
and demand curves, so the change will affect quantity more than price.  Given that the elasticities 
are unitless, the units in the change in price formula come from C. Similarly, the units in the 
change in quantity formula come from Q1. 
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2.3.3 Housing Tenure 
Beyond elasticities, there are many other parameters that could be useful in modeling the impact 
of regulations on housing. Green and Malpezzi (2003) provides an excellent overview of 
housing markets.  Although the homeownership rate has been stable around 67 percent for 
several years, Green and Malpezzi point out that it has risen substantially from 45 percent in 
1940 to 66 percent in 1980. The homeownership rate drifted down during the 1980s and 
recovered in the 1990s. Another fairly stable parameter is the share of households in government 
subsidized units, about 6 percent. The average household size has declined from 3.2 in 1970 to 
2.6 in 2000. 

In round terms, Mayer and Somerville (2000) describe the total housing stock as 100 million 
units including about 6 million manufactured housing units.  About 2 million new single-family 
units are built per year.  Most of the single-family rental units were originally built as owner-
occupied, but later converted to rental so that about 25 percent of rental are single-family units. 
New construction accounts for about half of the new supply of housing; maintenance, renovation 
and remodeling provide the other half. 

2.3.4 Turnover and Vacancy 
DiPasquale and Wheaton (1996) are another useful source of information about the housing 
markets.  In particular, they explain the relationship between mobility, vacancy and sales time. 
Mobility is related to age and tenure.  Based on 1989 AHS data, 19 percent of owners and 45 
percent of renters aged 25 to 34 years old moved in the last year.  In contrast, for seniors (aged 
65 and above), the percentage of movers drops to 2 percent for owners and 12 percent for 
renters. Over all ages, 7.6 percent of owners and 35.7 percent of renters move each year or 17.8 
percent of all households moving each year.  See also Berkovec and Goodman (1996) and Hort 
(2000) on turnover. 

For single-family housing, about 8 to 10 percent of the stock is sold each year or about 5.5 
million units.  Vacancy for single family is quite low, about 2 percent or 1.3 million units.  The 
ratio of vacant inventory to sales gives an average sales time of 0.24 years or 2 to 3 months.  The 
vacancy rate for rental units is about 8 percent and the annual mobility rate is about 30 percent, 
which gives an average lease up time of about 3 months. 

Vacant inventory (units)  ÷ Sales (units/year)  = Average Sales Time (years) 

A higher vacancy rate for rentals is needed to accommodate the higher turnover or mobility rate 
for rentals. Beyond the frictional vacancy needed for turnover and maintenance, the variation in 
vacancy rates indicates how strong the demand is relative to supply.  Tight markets with 
relatively high demand have low vacancy rates and short times to sale (1-2 months), while loose 
markets with relatively low demand have high vacancy rates and longer lease up or sales times 
(4-6 months). 
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Gabriel and Nothaft (2001) describe vacancy as having two components, incidence and duration. 
The incidence is determined by population mobility and duration is largely determined by search 
costs and heterogeneity of the housing stock.  Rents are more responsive to incidence than 
duration. 

2.3.5 Estimating Costs or Benefits from Real Estate Transactions 
One measure of the cost of regulation is the reduction in construction, lending, home buying and 
maintenance.  In effect, the cost of regulation can be partially measured as the loss in benefits 
from less real estate development.  Collins, Belsky and Tripathi (1999) have written a useful 
paper “Estimating Economic Impacts of Community Lending.” This paper provides very 
practical guidance and parameters for measuring the economic benefits of: 

• Helping families buy their first home, 
• Financing the construction and rehabilitation of homes, and 
• helping financially-troubled households maintain homeownership. 

Among the useful parameters, they provide a table of the length of stay for first-time home 
buyers (32 percent have moved after 5 years based on AHS data).  The Consumer Expenditure 
Survey is tabulated to show that families moving into a new house have additional spending 
relative to income of 3.4 percent on furniture, 1.4 percent on appliances and 3.7 percent on home 
maintenance and insurance.  See also Emrath (1994) “Consumption Spending of New Home 
Buyers.” 

For an estimate of real estate transaction fees, the real estate broker fee is 6 percent of the home 
price and the title insurance is 0.25 percent of the sale price.  Mortgage origination fees average 
about 1 percent. Deed recording fees and transfer taxes average 1.25 percent of the sale price. 
Other closing costs include $300 for legal fees, $50 for credit reports, $150 for inspections and 
$100 in miscellaneous costs do not vary with the house price.  Collins et al. (1999) estimate real 
estate transaction costs at 8.7 percent of the sales price. These values can vary significantly by 
local jurisdiction, so it is best to substitute local estimates when possible.   

The local economic effects of construction spending is reported in Emrath (1997).  The total 
dollars for the construction project can be multiplied by 0.686387 for total local income, by 
0.000017 to get the annual full-time equivalent increase in local jobs and by 0.058274 for local 
government taxes and other revenue.  Another section estimates the costs saved by preventing 
foreclosure. 

2.3.6 Estimating Building Code Effects on Affordability 
Hammitt, Belsky, Levy and Graham (1999) provide a detailed and thoroughly documented 
description of increased construction costs on affordability.  The emphasis is not on how much 
the building code would cost, but rather what is the impact of that increased cost on the health 
and income of families.  According to Hammitt et al., the higher construction costs increase the 
price of homes (both new and existing), which increase the health and safety risks through 
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income and stock effects.  The income effect arises because families spend more on housing and 
have less for health and safety.  The stock effect is based on slower replacement of the existing 
stock of less-safe housing units. Overall, the research shows that a code change that increases 
construction or maintenance costs by $150 would induce “offsetting risks yielding between 2 and 
60 premature fatalities or, including morbidity effects, between 20 and 800 lost quality-adjusted 
life years” (p. 1037). 

2.3.7 Measuring Housing Submarkets 
Housing submarkets are particularly important because houses are large, varied and permanent 
(or practically so). Unlike most commodities, the value of a house is closely tied to the location 
of the house and the arrangement of other houses nearby.  Unfortunately, there is no simple or 
well-accepted way to define submarkets.  The following four examples provide sophisticated 
techniques for defining and measuring submarket cross-effects. The reader can safely skip over 
this section, though Table 2-1 of supply elasticities may be useful for distinguishing between 
highly regulated and less regulated markets. Goodman and Thibodeau (1998 and 2003) use 
hierarchical linear modeling as a way to find similar submarkets.  Rothenberg et al. (1991) takes 
more of a filtering approach in grouping units by building age.  Bajari and Kahn (2005) develop 
a 3-stage hedonic model on a cross-section of Census data to estimate willingness-to-pay and 
demand elasticities.  Finally, Harter-Dreiman (2003) takes a Vector Error Correction (VEC) 
approach with times series data at the MSA level to estimate supply elasticities.  See Cameron, 
Muellbauer and Murphy (2005) for a time series model of interactions among the British 
regional housing markets.  Ultimately, the analyst will have to decide which approach fits best 
and customize estimates for the particular housing impact analysis. 

Goodman and Thibodeau (1998) use hierarchical linear modeling to identify housing 
submarkets and this technique could be translated for regulatory analysis.  Every house falls into 
numerous jurisdictions: towns, counties, school districts, utility districts and development zones. 
The simplest approach would be to include fixed effect indicators for each type of jurisdiction. 
This approach captures the net effect of location on house value, but does not explain what 
causes that net effect. In addition, the fixed effect approach does not identify which housing 
submarkets are closely related to one another despite differences in jurisdiction.  The impact of a 
regulation will depend, in part, on competition from related submarkets that do not face the new 
regulation or the added costs associated with the regulation.  Demand will shift to other 
submarkets and the builder or seller of the regulated property will not be able to pass-through the 
regulatory costs. The availability of close substitutes makes the demand more price sensitive or 
elastic. 

A first step in understanding cross-market analysis is the identification of housing submarkets. 
The technique presented by Goodman and Thibodeau (1998) builds on hedonic regression by 
interacting a neighborhood variable (school scores) with the size of a housing unit.  The 
assumption is that neighborhood quality is capitalized in the value of the house and the interior 
size is a proxy for lot size. If the coefficient on the interaction of school scores with house size 
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does not change when an area is added to the estimation sample, then the authors conclude the 
new area is really part of the same submarket.  House prices respond the same way because the 
hedonic price of school quality (per square foot of house) is the same in either market. 

In more detail, the hierarchical model in this example has two levels.  The first level is a standard 
hedonic model of log house prices regressed on two structural characteristics: the log of dwelling 
size and a polynomial in building age.  Let there be J school zones (j=1,...,J) and houses within 
the jth zone are indexed with i (i=1,...,nj). Then the first level hedonic regression model is: 

ln( priceij ) = β 0 j + β1 j ln(sizeij ) + β 2 j ageij + β 3 j ageij 
2 + β 4 j ageij 

3 + rij 

where  rij is the residual, r ~ N(0,Ωj). The second level of the hierarchical model estimates the 
impact of the neighborhood (quality of school) on the unit price per square foot. 

β1 j = γ 0 + γ 1score j + u j 

where uj is the residual, uj~N(0,τ). Substituting for β1j gives the combined model: 

ln( priceij ) = β 0 j + γ 0 ln(sizeij ) + γ 1 ln(sizeij ) * score j + β 2 j ageij + β 3 j ageij 
2 + β 4 j ageij 

3 

+ ln(sizeij )u j + rij 

The residual is composed of the last two terms (shown on the second line), which means there is 
heteroskedasticity in the residual (increasing in size).  The estimation accommodates that 
heteroskedasticity in an iterative process of Generalized Least Squares.   

Based on the estimated coefficients for γ1 , the 18 school zones could be collapsed to 5 housing 
submarkets.  Relative to the overall average house price, the low-cost submarket had a 47 
percent discount and the high-cost submarket had a 44 percent premium.  The 47 percent house 
price discount can be further apportioned to 18 percent, due to a hedonic price difference for the 
submarket (Δβi), and 28.7 percent, due to a difference in housing characteristics (a combination 
of size and school quality). 

In other words, house prices in the low-cost submarket were lower both because school quality is 
valued less and because there was lower school quality in that neighborhood.  Similarly, the 
impact of a regulation will be a combination of the change in available housing characteristics 
(including neighborhood amenities) and a change in consumers willingness-to-pay for those 
characteristics.  Any substitution in demand away from the target area of the regulation depends 
on the size of the target submarket and the similarity of neighboring submarkets.  If the relevant 
submarkets are close substitutes and large, it may be relatively easy for homebuyers to avoid 
paying for the new regulation by buying outside the regulation area.  In that case very little of the 
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regulation-induced costs can be passed through to the buyer and most of the cost burden falls on 
the seller. 

Rothenberg et al. (1991) use predicted values from a hedonic regression to subdivide an urban 
market into housing quality submarkets.  Their method (pp. 381-382) entails pooling data across 
SMSAs, but estimating separate hedonic equations for renters.  Then two predicted values were 
calculated, one for occupied units and the second for vacant units.  Those values were summed 
for owners and renters separately across SMSAs.  The distribution of aggregate values was 
partitioned into 6 submarkets by percentile (15th, 30th, 50th, 75th, and 95th).  The most 
heterogeneous submarket was the open-ended top category because the distribution is highly 
skewed to the right.   

This approach to market segmentation does not consider geographic proximity or neighborhood 
effects, at least not directly. Rather, the researchers have grouped together units with the same 
structural characteristics, such as: number of rooms, age of structure, extent of plumbing, etc. 
Unfortunately, there is no theoretical basis for the selected specification or distribution 
breakpoints. The choices are largely driven by the kind of data available and how homogeneous 
the researcher wants the submarkets to be.  The cross-MSA analysis was done on 1960 Census 
and 1975-76 AHS data. A different specification including 5 neighborhood attributes was 
estimated for a single SMSA, Des Moines in 1963 and 1971.  Nevertheless, the approach does 
generate groups of houses containing about the same number of rooms, from the same decade 
and with the same quality of plumbing.  The fact that 80 percent of the census tracts had units 
from four or more submarkets suggests that hedonic price is a better identifier for submarket than 
geographic area. 

The empirical results estimating cross-market elasticities are notable for its wide range of results. 
The authors write (p. 424): “As a whole, these results indicate dramatically different price 
sensitivities in different sectors of the market, thereby challenging previous works that have 
attempted to estimate ‘the’ elasticity for an unstratified market.”  In the high-quality owner 
submarkets, the prices of adjacent submarkets had a positive cross-market elasticity, as expected. 
Relatively high prices for substitutes means owners will prefer their own submarket to expensive 
alternatives.  The cross-market elasticity for quality submarket 4 relative to submarket 5 is about 
2. The cross-market elasticity of submarket 5 for the lower submarket (4) is about 1.  At the low 
end of the renter submarkets (1), the cross-market elasticity relative to the next better rental 
housing submarket is 3.  If prices in rental submarket 2 are close to the prices in rental submarket 
1, renters will readily substitute into the next higher submarket.  Unfortunately, the lack of 
consistency or significance undercuts the reliability of the estimates.  The price measures are the 
ratio of market price to hedonic price normalized by non-housing prices.  The authors note that 
multicollinearity and the lack of distinguishing variation between submarkets was a problem. 
Better results may require quarterly or annual data on a smaller set of submarkets and allow for 
dynamic adjustment rather than assuming equilibrium housing markets. 
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Bajari and Kahn (2005) use a 3-stage hedonic model to estimate the demand and willingness-to­
pay for housing attributes. In the first stage, a hedonic model is estimated with local polynomial 
modeling, which uses weighted least squares to give more influence to observations with similar 
outcomes.  The second stage applies the first order conditions to calculate individual tastes from 
the implicit prices estimated in the hedonic regression and the observed choice of attributes.  The 
third stage estimates a joint distribution of tastes and demographics by regressing household 
preferences on observed demographic characteristics.  

There are several advantages to their method, which offset the more complicated estimation 
procedure. The first is that it can be applied using Census PUMS data.  In fact, the empirical 
work looks at housing demand by recent movers in three metropolitan areas using 1990 Census 
data. Submarkets are defined by the PUMA areas.  A second advantage of the technique is that it 
accommodates unobserved product characteristics.  Ignoring those omitted variables would 
create a downward bias to elasticity estimates.  A third advantage is that household preferences 
for continuous characteristics can be calculated from the first order conditions for utility 
maximization.  Moreover, preferences for non-continuous characteristics can be estimated in a 
maximum likelihood framework.  The last stage of the estimation relates individual taste 
coefficients to household demographics.  The demand functions can be used to estimate marginal 
propensities to consume and elasticities.  The willingness-to-pay estimates can be used to predict 
welfare gains or losses from a change in regulations. 

Harter-Dreiman (2003) uses a time-series approach to measuring supply elasticity based on 
annual data for 76 MSAs from 1980-1998 as reported by OFHEO.  The vector error correction 
(VEC) system is based on the cointegrating equation: 

ln(Pit ) =α i + β ln(I it ) +υ it 

where ln(Pit) is the natural log of house prices in MSA i at time t and ln(Iit) is the natural log of 
personal income.  The MSA fixed effects are captured by αi and υit is the error term.  The 
cointegrating equation is estimating in the first step and the fitted values for υit are included in 
equations for income and prices: 

Δ ln(I it ) = β i0 + β1Δ ln(I it −1 ) + β 2 Δ ln(I it −2 ) + β 3Δ ln(Pit−1 ) + β 4 Δ ln(Pit−2 ) + λ1υ it + β 5 D1986 

+ β 6 D1991 + εiit 

Δ ln(Pit ) =α i0 +α1Δ ln(I it −1 ) +α 2 Δ ln(I it−2 ) +α 3Δ ln(Pit−1 ) +α 4 Δ ln(Pit−2 ) + λ2υ it +α 5 D1986 

+α 6 D1991 + εpit 

where D1986 is a dummy for the impact of the Tax Reform Act of 1986 and D1991 is a dummy for 
the 1991 recession. One advantage of the VEC system is that it requires so few variables, but the 
lack of exogenous variation could also be considered a liability.   
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Assuming log linear demand and supply equations: 

Δ ln(Qd ) = ξd Δ ln(P) +ξ I Δ ln(I )

Δ ln(Qs ) = ξ s Δ ln(P) +ξw Δ ln(W )


where Q is the quantity of housing, either demanded or supplied, W is the construction wage 
shock in the supply equation and ξ stands for the respective elasticities.  This system can be 
solved for the elasticity of supply: 

ξ s = ξ d +ξ I (Δ ln(I ) / Δ ln(P)) +ξw (Δ ln(W ) / Δ ln(P)) 

Using estimates of demand and income elasticities from the literature and assuming no 
construction wage shock, Harter-Dreiman estimates a range for the elasticity of supply: 

ξ SU = (Δ ln(I ) / Δ ln(P)) − 0.5 for ξ I = 1 and ξP = −0.5


ξ sl = 0.75* (Δ ln(I ) / Δ ln(P)) −1 for ξ I = 0.75 and ξP = −1.0


The empirical results from the cointegrating equation give the range of supply elasticities as 
shown in Table 2-1. The constrained cities are 28 cities with supply elasticity limited by 
regulation as determined by Malpezzi (1996). 

Table 2-1 

Supply Elasticities 


Location Range of Supply Elasticity 
All Cities 1.8 – 3.2 
Large Cities 1.4 – 2.7 
Small Cities 0.92 – 2.1 
Unconstrained Cities 2.6 – 4.3 
Constrained Cities 0.97 – 2.1 

From the price equation, we can estimate the speed of adjustment to shocks: about 70 percent of 
the adjustment occurs in the first 5 years and 90 percent within 10 years.  Impulse response 
functions can also provide supply elasticity estimates for 10-year adjustment periods, which turn 
out to be very close to the supply elasticities from the cointegrating equation. 
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2.3.8 Housing Affordability 
There are several recent reviews that provide good overviews of housing affordability, 
particularly of affordable rental housing.  Quigley and Raphael (2003) show that house prices 
have increased in nominal and real terms, especially since the mid-1990s, but the housing cost 
burden for owners has done down due to falling interest rates and expected capital gains.  The 
story for renters is different in that rent burdens have increased from 20 percent in 1970 to 26 
percent in 1990 and 2000. Over the same timeframe of 1970 to 2000, the share of the lowest-
income renters (in the bottom income quintile for renters) who are paying more than 30 percent 
of their income for rent has increased from 67 percent to 79 percent.  From Quigley’s and 
Raphael’s point of view, the problem is low income rather than high rents, which in real terms 
have not changed dramatically.  See also Malpezzi and Green (1996) and Goodman (2001) for 
other reviews of the “bottom of the U.S. housing market.” 

Finally, manufactured housing is an important ingredient in the U.S. housing market.  Apgar et 
al. (2002) provide a good overview of the market with recent facts and many citations. 
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2.4 Potential Housing Affordability Metrics 
An in-depth Housing Impact Analysis is presumed to include some measurement of how a 
regulation impacts housing affordability, along with information about price and quantity 
impacts on the housing sector.  This section reviews different potential methods for quantifying 
affordability, or impacts on affordability.  Most of the methods focus on affordability from the 
perspective of potential purchasers, and they generally address households and/or homes near 
median levels of income and price respectively. 

2.4.1 Descriptions 
•	 NAR Housing Affordability Index: Ability of median-income family to buy median-

priced home. The most widely reported index for measuring housing affordability is the 
National Association of Realtors' "Housing Affordability Index" (NAR HAI), which 
"measures whether or not a typical family could qualify for a mortgage loan on a typical 
home."  It actually measures more, showing how far overqualified or underqualified the 
median family is with respect to buying the median home.  The data requirements for this 
index are extremely modest.  It can be computed on a national basis or for any other desired 
market area so long as the median house price and median family income are known; 
distributions of house prices and family incomes are not required.  An index value of, say, 
120 means that a median-income family has 120 percent of the income required to qualify for 
a mortgage to buy the median-priced house.  NAR HAI values are separately published for 
fixed-rate and adjustable mortgages, as well as a composite index.  The index values based 
on composite mortgage rates have ranged from 130 to 140 over the last few years. 

The NAR HAI calculation assumes a 20 percent down payment, a qualifying ratio of 25 
percent (i.e., monthly principal and interest payments on the mortgage cannot exceed 25 
percent of gross income) and a 30-year loan at the "effective mortgage rate" for pre-occupied 
homes as reported monthly by the Federal Housing Finance Board (the "effective" rate 
reflects the amortization of initial fees and charges as well as interest on the note).  The 
underlying equations used to calculate the NAR HAI are documented at 
http://www.realtor.org/Research.nsf/files/Formulas_HAI.pdf/$FILE/Formulas_HAI.pdf. 
Note that property taxes and insurance are not specifically considered, nor are ancillary 
expenses such as utilities.  In addition, the index apparently is based specifically on sales of 
"preexisting homes" and so does not consider prices of new homes in determining the local 
median price.  The NAR HAI is readily computed and often reported at the state or 
metropolitan-area level using local house prices and Census data.  Long-term historical 
values of the HAI are available on the NAR and HUD websites.  Note that the HAI is 
dimensionless, and theoretically can assume any non-negative value. Unpublished research 
suggests that from 1971 to 2002 the NAR HAI was been strongly negatively correlated with 
mortgage interest rates (r=-0.94) 

There are also limited statistics on the NAR website presenting NAR HAI values for first-
time home buyers. Although the first-time-buyer methodology is not specifically 
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documented, these index values appear to use prices for "starter homes," median incomes of 
first-time buyers, a 10 percent down payment, and the same effective interest rate used by the 
NAR HAI (but increased by 0.25% to reflect the cost of private mortgage insurance).  Values 
of the NAR first-time buyer HAI for 2002 through 2004 ranged from 77 to 81, meaning that 
the median-income first-time buyer had about 80 percent of the income needed to qualify for 
a mortgage on the median-priced starter home. 

•	 Variant Housing Affordability Index: Percentage of families that can afford median-
priced home. This index, also sometimes referred to as the Housing Affordability Index, 
"measures the percentage of households that can afford to purchase a median-priced home". 
Like the NAR HAI, these values are based on a down payment of 20 percent and a 30-year 
mortgage, but unlike the NAR HAI, values of this index can only range from 0 to 100.  As an 
example, values published by the California Association of Realtors show that in March 2003 
this index was 28 percent for California and 59 percent for the U.S. as a whole.  Logically a 
value of 50 for this index would correspond to a NAR HAI of 100.  Computing this index for 
an area requires (1) a complete household income distribution and (2) a median house price 
for the area. 

The affordability impacts of a change in house price are sometimes quantified using a closely 
related approach. This involves selecting a base house price (which may be the median price 
or any other value), determining the number of households with sufficient income to 
theoretically afford the base house based on the usual down payment, mortgage terms and 
maximum housing expense limit, then adjusting the base house price to reflect, for example, 
costs of a proposed regulation, and determining the number of households with sufficient 
income to afford that house at the higher price.  The difference in number of households 
corresponds to the number that are "priced out" by the price increase.  Where the median 
house price is used, this corresponds to the change in this affordability index (multiplied by 
the number of households in the relevant area).  Note that this difference in number of 
qualifying households is based on all households, whether or not they are currently in the 
market to buy a house.  Thus, especially when expressed as a number of households rather 
than a percentage, the computed difference is a theoretical illustration of a change in 
affordability, and not an estimate of actual market impact. 

•	 NAHB-Wells Fargo Housing Opportunity Index: Percentage of homes affordable to 
median-income family. The NAHB-Wells Fargo Housing Opportunity Index (HOI), which 
has been published since the third quarter of 2003, is a revised version of the NAHB Housing 
Affordability Index, which was published through the first quarter of 2002.  For any given 
area, the HOI is defined as "the share of homes sold in that area that would have been 
affordable to a family earning the median income."  NAHB bases incomes on annual median 
family income estimates for metropolitan areas published by HUD, while housing costs are 
based on prices in sales transactions compiled from public records and reported by a private 
firm.  The HOI calculations assume a down payment of 10 percent, a 30-year fixed rate 
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mortgage at the effective interest rate reported by the Federal Housing Finance Board, and 
taxes and property insurance based on NAHB estimates using metropolitan data from the 
Census Bureau, together with a qualifying ratio of 28 percent (monthly housing expenses 
divided by gross monthly income).  The HOI is simply the percentage of sales transactions in 
a metropolitan (or other) area for which the monthly cost of the actual house purchased is 
less than or equal to 28 percent of the monthly median income for the area.  Computing the 
HOI requires a distribution of house prices and a median income for the area of interest. 
Like the variant HAI, values of this index can range from 0 to 100, and a value of 50 would 
correspond to a NAR HAI of 100. However, the HOI and the variant HAI measure distinctly 
different things, with the variant HAI having units of percent of households that can afford 
the median-priced home, while the HOI has units of percent of homes that are affordable to 
the median-income buyer. 

•	 HUD Guidelines on Housing Affordability. According to HUD guidelines, housing is 
"affordable" if it costs an owner or renter no more than 30 percent of gross monthly income 
for housing costs, including utilities. Households that pay more than 30 percent of gross 
monthly income for housing are sometimes referred to as "cost burdened."  Various studies 
have used household-level data to estimate the number of homeowner and renter households 
that are cost burdened. This differs from the other affordability indices computationally, 
because it specifically includes utilities and it uses a 30 percent maximum ratio between 
housing cost and household income. It also differs conceptually, because it applies to 
occupied homes, and because it is performed house-by-house, basing the affordability 
determination on the combination of each home and the particular household that identifies. 
In effect it requires a joint distribution of housing costs and household incomes, rather than 
separate distributions of the two variables like the other indices. 

•	 H.R. 3899 Definition of Housing Affordability.  This bill, the proposed "American 
Homeownership Act of 1998", set forth a procedure for incorporating a Housing Impact 
Analysis into federal rulemaking actions, and specifically called for evaluating impacts on 
housing affordability. Section 102(j) defined the term as follows: 

"The term 'housing affordability' means the quantity of housing that is affordable to 
families having incomes that do not exceed 150 percent of the median income of families 
in the area in which the housing is located, with adjustments for smaller and larger 
families.  For purposes of this paragraph, area, median family income for an area, and 
adjustments for family size shall be determined in the same manner as such factors are 
determined for purposes of section 3(b)(2) of the United States Housing Act of 1937." 

This method of quantifying affordability is similar to the NAHB HOI, except that it uses 150 
percent of median income rather than 100 percent of median income as the reference point 
for determining housing cost (and will, therefore, indicate that more housing is affordable 
than would the HOI). Like the HOI, basic data requirements for calculating this affordability 
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index in any given area include (1) a distribution of house prices in the area, and (2) median 
family income for the area.  There is no explicit guidance about how to translate household 
income into house payment (down payment amount, interest rate, etc.), although other 
affordability indices show how this can be done.  The implications of the required 
adjustments for family size in the definition are not clear. 

•	 Rental Housing Affordability. No published index tracking the affordability of rental 
housing has been identified. Various calculations assessing the ability of rental households 
to spend different amounts on housing appear on the National Low Income Housing 
Coalition website; for example, at http://www.nlihc.org/oor2000/wherefrom.htm. These are 
related to assessing affordability at the household level using the HUD 30 percent criterion. 
However, these appear much more complicated to derive and interpret than the other 
affordability indices described above. 

2.4.2 Summary and Limitations 
The following table lists key information about the affordability metrics described above. 

Table 2-2 

Summary of Housing Affordability Metrics 


Name Source Definition Range Data Required 

NAR - Housing 
Affordability 
Index (HAI) 

National 
Association of 
Realtors 

Median income ÷ median 
house price 

≥ 0 median income, median 
house price 

Variant HAI Local Realtors Percent of households that can 
afford the median-priced home 

0-100 mortgage parameters, 
income distribution, 
median house price 

Housing 
Opportunity 
Index (HOI) 

NAHB - Wells 
Fargo 

Percent of homes that are 
affordable to the median-
income household 

0-100 mortgage parameters, 
median household 
income, house price 
distribution 

HUD 
Guidelines 

custom tabulations Percent of households with 
housing costs above 30 
percent of gross monthly 
income 

0-100 joint distribution of 
housing costs and gross 
monthly income 

H.R. 3899 
(1998) 

not tracked Percent of homes that are 
affordable to a household with 
150 percent of median income 

0-100 mortgage parameters, 
median income, house 
price distribution, 
adjustment factors 

These methods for quantifying the affordability of housing all have various limitations.  None of 
them consider inflation or anticipated price appreciation on investments in housing.  They do not 
consider the tax benefits or after-tax cost of homeownership, which vary by state, by household 
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and over time.  They do not consider the separate affordability burden presented by down 
payment requirements, even for buyers who have the income to qualify for the necessary 
mortgage. And they do not reflect adjustments for changes in housing quality, so the product for 
which affordability is being tracked can itself be changing over time in square footage, 
amenities, location and other features. 

Data limitations are another consideration, especially for a method that may be applied in a wide 
range of markets.  The NAR HAI requires only a median income and a median sales price.  The 
variant HAI requires a distribution of incomes and a median sales price.  The HOI requires a 
distribution of sales prices and a median income.  The variant HAI may be easier to determine so 
long as recent Census data can be used to compile an income distribution, since median sales 
prices are widely available.  However, until American Community Survey data become widely 
available, updated income distribution data may be less available than house price distribution 
data. The best choice may depend on the circumstances. 
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3. Performing a Preliminary Housing Impact Analysis 
3.1 Preliminary HIA Overview 
This section describes the procedures an analyst can use to perform a Preliminary Housing 
Impact Analysis (HIA) of a proposed regulation.  The Preliminary HIA represents a starting 
point that is intended to provide a basic, straightforward estimate of the impacts of the regulation 
on costs of owner-occupied and rental housing.  Results of the Preliminary HIA are specifically 
used to determine whether or not an in-depth analysis of the regulation is appropriate. 

This section begins with an overview of the evaluation process and a discussion of how the 
Preliminary HIA relates to the In-Depth HIA.  Section 3.2 describes potential criteria that can be 
used to determine whether impacts estimated in the Preliminary HIA warrant development of an 
In-Depth HIA. Although there are several possible criteria, this report recommends that federal 
regulations use an overall dollar threshold (such as $100 million in total annual impact on 
housing costs) as the judgment criterion, similar to the general approach used to determine if a 
formal Regulatory Impact Analysis is required under E.O 12866.  State regulations could use a 
lower dollar threshold with similar analytical methods.  Section 3.3 presents the basic steps 
involved in generating the Preliminary HIA.  Finally, Section 3.4 reviews a series of federal 
regulations and presents tables showing how the preliminary HIA would be applied to those 
regulations. 

While the procedures discussed in this section are somewhat generic in nature, they have been 
designed in light of current processes used by federal agencies to review the costs and benefits of 
regulatory activities.  That is, when an executive branch agency proposes a new or amended 
regulation, the agency is required under E.O. 12866 to screen the proposal and determine 
whether or not it is a "significant regulatory action."  A significant regulatory action is one with 
an estimated annual impact on the economy of $100 million or more per year.  "Annual impact" 
is broadly defined to include higher costs and lost profits or consumer surplus, as well as transfer 
payments.  If the screening process determines that the regulation is economically significant, the 
Agency is required to prepare a Regulatory Impact Analysis (RIA) identifying and, where 
feasible, quantifying the benefits and costs of the rule. The RIA is first published in conjunction 
with a Proposed Rule, and revised if necessary when a Final Rule is published.  If the internal 
screening determines the regulation is not economically significant, then the finding is 
documented for the record, no further impact analysis is required under E.O. 12866, and the 
agency certifies its finding as part of the rulemaking notice.  Of course these specific 
requirements do not apply to state or local regulations, although presumably they undergo some 
type of screening process and, where needed, more detailed analysis that could potentially be 
used to address housing impacts as well as other impacts. 

This section describes how to incorporate a HIA into a larger overall process of regulatory 
impact analysis, whether the underlying regulation originates with a federal agency or at some 
other level of government.  Laying out a straightforward procedure for doing this and integrating 
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it with existing requirements will simplify compliance by all agencies, including agencies that do 
not have a specific mandate or specialized expertise relating to housing. The overall approach 
can be summarized as follows: 

1. 	 If an internal screening analysis determines that a regulation does not require detailed study 
of economic impacts (e.g., for a federal agency, no RIA is required), then no HIA is required.  
The purpose is to exempt rules with generally modest overall economic impacts from any 
requirement to specifically assess housing impacts.  At the federal level, the most common 
basis for such a determination is that total economic effects are not expected to exceed $100 
million per year. 

2. 	 If the internal screening analysis determines that the regulation is likely to have a sufficiently 
large economic impact, then a regulatory impact analysis of the rule should be developed, 
identifying the costs, benefits and transfer payments resulting from the rule.  At that point a 
preliminary HIA is also prepared.  The preliminary HIA is designed to assess potential 
housing impacts and give a simplified assessment of their magnitude.  It should build as 
necessary on information in the underlying RIA.  Deferring the preliminary HIA to this point 
ensures that basic quantifications of impact are available for use as inputs. 

3. 	 Results of the preliminary HIA are compared to a screening criterion or set of criteria 
("triggers") to determine if an in-depth HIA is required.  For example, if housing cost 
impacts are estimated to exceed $100 million per year, then an in-depth HIA could be 
required. If an in-depth HIA is not required, then the preliminary HIA is included as a part of 
(or supplement to) the RIA, and no further analysis is necessary.  Note that the appropriate 
trigger(s) may depend on the level of government adopting the regulation, with smaller 
triggers being more appropriate for state or local rules than for federal rules. 

4. 	 If results of the preliminary HIA trigger a requirement for an in-depth HIA, then it is 
prepared and included as a part of (or supplement to) the RIA. In addition, the agency should 
review the results of the in-depth HIA to determine whether it is feasible to revise the 
regulation to reduce housing impacts or adverse effects on housing affordability, while still 
achieving the underlying regulatory goals.  The agency should document its analysis and 
explain the changes to the rule, if any, resulting from the review as part of the HIA. 

A flowchart summarizing this approach is in Figure 3-1 below. 
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Implementing this approach requires defining criteria that would trigger an in-depth HIA based 
on results of the preliminary HIA, specifying a methodology for performing a preliminary HIA, 
and specifying a methodology for performing an in-depth HIA. 

3.2 Potential Standards for Determining "Significant" Impact on Housing 
Federal agencies engage in many thousands of rulemaking activities each year.  In the interests 
of efficiency, an in-depth Housing Impact Analysis should not be required for all proposed rules. 
Rather, it is assumed that a preliminary analysis of housing impacts will be performed, using a 
simplified methodology, to determine whether or not potential effects of a rule on the housing 
sector are "significant", or large enough to warrant an in-depth analysis. 

The present section identifies a series of potential standards or rules, any one or more of which 
can be used to determine whether the results of a preliminary analysis indicate the need for an in-
depth analysis. Several possibilities are described, not all of which need be applied.  While it is 
important to incorporate a standard of significance into the preliminary analysis procedure in 
order to avoid in-depth analysis of irrelevant rules, the ultimate choice of which trigger(s) to use 
is not a matter of economic theory, but a question of policy. 

3.2.1 Standard Based on Total Housing Market Impact 
The most straightforward potential standard would be based on total housing market impact. 
That is, assuming a preliminary analysis leads to an estimated total housing market impact (i.e., 
impact on total consumer cost of housing), the estimated market impact can be compared to an 
arbitrary cutoff value. If it exceeds the cutoff, an in-depth analysis will be required. 

Use of a cutoff based on total housing impact is similar to the existing process by which a rule is 
reviewed under E.O. 12866 to determine if it is "economically significant", meaning it has a total 
anticipated impact on the economy of more than $100 million per year.  If so, a Regulatory 
Impact Analysis is required.  An analogous rule for application here would say that if the total 
impact of a rule on the cost of housing exceeds $100 million per year then an in-depth Housing 
Impact Analysis is required as part of the rulemaking process; otherwise it is not required.  Of 
course a different cutoff such as $50 million per year or $200 million per year could also be 
used.8 

Most regulations will not directly affect all households or consumers of housing, but will have 
effects concentrated in one or more sub-groups within that overall population.  These sub-groups 
could include homeowners, renters, all house purchasers, new home purchasers or existing home 
purchasers. Given a cutoff of $100 million per year, the threshold effect on any of these groups 
depends on how large the group is. For example, a regulation that affects all existing homes (and 
no others), would have to impose costs averaging $1.33 per house per year to reach a total 
impact of $100 million per year, while a regulation that only affects newly built homes would 

8 The $100 million cutoff value dates back at least to E.O. 12291, which was issued in 1981. 
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have to add an average of $67 per house to reach $100 million per year.  Table 3-1 illustrates the 
minimum impact per unit in each sub-group that would total $100 million if all units in a 
category are uniformly affected, assuming impacts fall entirely within that subgroup.  Of course, 
few if any regulations will affect all homes, or all housing units in any of the subgroups. 
Regulations that only affect a fraction of units would require proportionately larger impact per 
unit to reach the cutoff value and trigger a requirement for a housing impact analysis. 

Table 3-1 

Housing Impact Analysis Standard Based on $100,000,000 Total Market Impact 


Affected Group Approximate Quantity Amount per unit 
Homeowners 75,000,000 $1.33 per year 
Renters 25,000,000 $4.00 per year 
All house purchasers 6,000,000 per year $16.67 

- New house purchasers 1,500,000 per year $66.67 
- Existing house purchasers 4,500,000 per year $22.22 

3.2.2 Standard Applying a Sliding Scale to Total Housing Market Impact 
The use of a single standard such as $100 million per year as presented above is simple, but there 
are reasons to at least consider using other approaches.  For example, as a matter of policy, 
regulations that would impose very large costs on small numbers of housing units might be 
subjected to an in-depth housing impact analysis, even if the total estimated impact does not 
exceed $100 million per year.  Under this approach the larger the per-unit cost impact for 
affected units, the smaller the total estimated impact would need to be. 

Table 3-2 illustrates a framework that could be used for this purpose.  The first row of the table 
corresponds to the traditional $100,000,000 total impact rule.  Successive rows represent higher 
dollar cost or percent cost increase per unit that could also trigger an in-depth HIA even though 
the total impact on housing costs is less than $100 million.  For example, the second row 
indicates that a regulation which increased cost by more than $1,000 per unit (or 0.5 percent of 
the base cost) and affected more than 50,000 units per year would trigger an in-depth analysis, 
while the bottom row indicates that a cost increase of more than $10,000 per unit affecting more 
than 1,000 units per year would also trigger an in-depth HIA.  While these numbers are arbitrary, 
the idea is that the minimum total impact drops as the dollar cost burden per unit increases. 
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Table 3-2 

Total Impact Triggers for In-Depth Housing Impact Analysis 


Number of 
housing units 
affected per 

year 

Size of impact per affected 
unit (either column) Total Impact on 

Housing Costs 
In-depth 

HIA 
Required? 

Dollar cost 
increase 

Percent cost 
increase 

any any any $100,000,000 Yes 

> 50,000 > $1,000 > 0.5% $50,000,000 Yes 

> 20,000 > $2,000 > 1% $40,000,000 Yes 

> 5,000 > $4,000 > 2% $20,000,000 Yes 

> 1,000 > $10,000 > 5% $10,000,000 Yes 

Under this approach, regulations imposing very high per-unit costs (above $1,000) would be 
closely evaluated for housing impacts even where they affect relatively few homes.  In principle 
this can be implemented with the same general type of data now used to determine whether total 
impact exceeds $100 million per year.  A variation on this approach that avoids the 
discontinuities inherent in the table is illustrated in Figure 3-2. The heavy curve represents the 
current $100 million total impact trigger, while the dashed curve illustrates potential relaxed 
criteria for rules with high unit impact. 
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Figure 3-2 
Housing Impact Analysis Trigger Values 
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Using this Figure, if the point corresponding to average cost impact of a rule and number of 
affected housing units lies above and to the right of the dashed line, an in-depth analysis is 
required, even if the point lies below the heavy line (i.e., total impact is less than $100 million). 

There are some serious issues with this method.  Even if the underlying principle is acceptable, it 
could prove arbitrary or difficult to select an appropriate dashed line for the modified standard. 
The way the groups are defined could affect the sensitivity of this procedure and change the 
results. Unfortunately, the approach becomes unwieldy or complex to implement when many 
different groups are affected by different amounts.  Assessing the groups one at a time seems 
incomplete while aggregating them and using average impacts masks the extremes and is 
essentially the current approach.  Simultaneous evaluation of multiple groups without 
aggregation could be very difficult.9 

3.2.3 Standard Based on Large Impact in a Small Market Area. 
Triggers that compare overall impact to a fixed dollar threshold do not address the possibility of 
substantial impacts on homes in a small market area.  Rules such as designation of critical habitat 
for an endangered species might fall in this category, imposing relatively large costs on homes in 

9 In principle, any number of groups could be used to develop a "cumulative impact" curve, showing how many 
households have impact greater than or equal to any given value. Then the cumulative impact curve would 
have to be compared to the criteria (e.g., the dashed line in the Figure).  If the cumulative impact curve rose 
above the criteria curve at any point, then the in-depth analysis would be triggered. 
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a small geographic area.  A separate test for concentrated impacts could be devised to address 
this. So, for example, an in-depth HIA could be triggered if impacts averaging more than a 
specified amount (say, $1,000 per unit or 0.5 percent of value) are experienced by at least a 
minimum number of units per year (say, 10,000) in a market area or areas up to a given size (say, 
containing up to 5,000,000 housing units). If so, then an in-depth HIA would be required to 
accompany the RIA.  The problem is that data needed to make this determination appear to go 
beyond what will usually be available in a RIA. 

3.2.4 Standard Based on Disproportionate Impact on Lower-Income or Rental Housing. 
Concern about housing affordability is commonly driven by concerns about the inability of 
lower-income households to pay the cost of decent housing along with all the other costs of 
ordinary living. The triggers identified so far do not discriminate between impacts on entry-level 
homes or apartments and impacts on luxury housing, yet many would consider a regulation that 
adversely affects inexpensive housing to be more socially detrimental than a regulation that has a 
comparable impact on luxury homes.  For this trigger, the regulation is assessed specifically for 
its impact on consumer costs of lower-cost housing (for example, housing occupied by 
consumers below median income).  If the total impact on consumer costs of these housing units 
exceeds a fixed cutoff (such as $50 million per year), then an in-depth HIA would be triggered. 
However, compliance costs are usually based on the physical characteristics of the unit, so 
determining cost as a function of occupant income instead could be difficult.  Similarly, given 
that incomes of renter households are generally below incomes of owner-occupants, and in view 
of the societal interest in facilitating the transition into homeownership, a special trigger based 
specifically on impacts on rental housing might be warranted.  So, for example, even where total 
housing impacts do not reach $100 million, if they are substantial and are concentrated in the 
rental sector then an in-depth HIA would be triggered.  A separate trigger for rental housing 
impacts could be used for this purpose. 

While the foregoing sections identify several possible approaches other than total dollar impact 
for triggering an in-depth analysis, there is no clear practical alternative in hand.  Therefore, the 
discussion that follows generally assumes a total dollar impact standard will be used. 

3.3 Guidelines for Preliminary Housing Impact Analysis 
Some general points about the approach to a preliminary HIA are listed below. 

•	 The primary purpose of the preliminary analysis is not to characterize impacts with precision, 
but rather to get an overall sense of how large the impacts on housing costs are likely to be, 
and use that information to determine whether an in-depth analysis of housing impacts is 
necessary. There is no need to do a detailed HIA of a regulation that appears unlikely to 
have more than a de minimis impact on housing costs. 

•	 The housing cost impacts assessed in a HIA are not necessarily additive to cost impacts 
documented in the underlying RIA of the regulation.  Rather, they may simply be a different 
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way of looking at the cost impacts of the regulation.  For example, a standard setting higher 
efficiency levels for air-conditioning systems clearly will impose higher costs of production 
on manufacturing companies, and the regulatory impact analysis will naturally focus on 
determining these costs.  However, the higher manufacturing costs would likely translate into 
higher costs for distributors and/or air conditioning contractors, with those higher costs 
representing housing cost impacts to the extent they are passed through to new home buyers, 
homeowners replacing old systems, or landlords who raise rents to recover higher costs.  In 
other words, developing a Housing Impact Analysis will frequently involve translating costs 
imposed at one point in the process into costs experienced by the consumer of housing 
(whether homebuyer, homeowner or renter).  It would usually be misleading to add the 
housing cost impacts to the higher costs of manufacture to determine "total costs" of the 
regulation. 

•	 Although this discussion and examples in this report focus on significant adverse impacts on 
housing costs rather than positive impacts or benefits, there is no reason a preliminary HIA 
(or, for that matter, an in-depth HIA) could not be performed, using essentially the same 
approach, for regulations that reduce housing costs, or regulations that have mixed effects on 
housing costs for different groups. However, housing cost increases imposed on one group 
and housing cost decreases imposed on another should be tracked separately and not netted 
out against each other.  This ensures that policymakers can understand all the implications of 
their decisions and explicitly weigh mixed impacts. 

•	 The relevant housing costs ultimately to be determined are those imposed on homebuyers, 
homeowners or renters by reason of their role as purchaser, home owner and/or tenant.  
These costs can take several different forms, such as higher house purchase prices, higher 
transaction costs for purchases (loan origination or closing services), higher periodic 
payments for mortgage, taxes, PMI or homeowners insurance, higher costs of house 
operation, maintenance and repair, higher rents, and possibly other similar costs. 

•	 In some cases it may be unclear whether a cost is properly considered a "housing cost."  For 
example, costs for water, sewer and electricity used in homes are necessary expenses that 
presumably should be included as costs of house operation, but telephone and cable TV costs 
might not be.  Where the classification is unclear, the analysis should at least identify the 
issue and explain how the costs are being treated. 

•	 Key simplifying assumptions that can be used in preparing the preliminary HIA are: 

	 all costs imposed by the regulation on intermediaries (such as product manufacturers, 
distributors, developers and trade contractors) are marked up and passed through to the 
ultimate consumer of housing (home buyer, homeowner or renter), 
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	 for owner-occupied units, regulatory costs financed through a mortgage or other loan are 
treated as incurring costs in full the year the borrowing takes place, without regard to 
amortization or tax benefits, 

	 for rental units, costs are counted when they are incurred by the building owner, even 
though they might be passed through to the tenant and recovered over a period of time, 

	 price changes resulting from cost pass-through do not affect housing production or 
consumption, so ex ante market data can be used to estimate impacts and there are no 
changes in consumer surplus or producer surplus, and 

	 there are no cross-price effects between different sectors of the housing market so, for 
example, higher prices for new homes do not affect prices for existing homes or market 
rents. 

The purpose of these simplifying assumptions is to make the preliminary analysis much more 
straightforward, and to defer more complex questions about impact to an in-depth HIA, if 
required. Some of the simplifications, such as immediate 100 percent pass-through, appear 
to represent a "worst case" approach for impact on housing consumers, although there is no 
claim that this method will always overstate impact.  However, if the analyst chooses to set 
forth and use a more rigorous approach for preliminary analysis, that is also acceptable. 

•	 Reductions in housing cost to purchasers, homeowners or renters should not be netted out 
from increased costs, even if both cost increases and cost reductions result from the rule, 
except to the extent that both increases and decreases are experienced by the same 
households at or near the same point in time. 

•	 If multiple alternatives for the regulation are under consideration (e.g., different levels of 
stringency), then the housing impact of each alternative should be separately calculated, and 
the need for an in-depth HIA should be made separately for each alternative.  Another 
possibility would be to do an in-depth HIA for every alternative if the impact of any 
alternative would warrant it. This is a policy judgment and not a question of methodology. 

•	 If effects of the regulation are expected to vary significantly from one year to the next, then 
the impact analysis should be conducted over a reasonable period of time, and results for the 
year with the greatest impact should be used to determine whether an in-depth HIA is 
necessary. If the regulatory impacts are expected to reach and remain at a "steady state" 
within a reasonable period, then the time period should extend until the steady state is 
reached, and results for the steady state should be considered along with results for earlier 
years in determining whether an in-depth HIA is necessary. 

General steps in preparing the preliminary HIA and determining the need for an in-depth HIA 
are as follows: 
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1. 	 Estimate the average cost imposed by the regulation per affected housing unit. 
Estimate the impact of the regulation on the cost of building and, if appropriate, operating an 
affected housing unit. This step is necessary because most regulations that affect housing 
costs do not impose costs directly on consumers of housing.  Rather, they impose costs 
directly on others involved in the production or sale of homes and housing services, such as 
land developers, product suppliers, trade contractors, home builders or landlords.  These 
types of direct and immediate impacts are typically quantified in a RIA from a federal 
agency. So, for example, an OSHA regulation requiring worker protection against falls is 
analyzed based on its direct impact on roofing contractors and similarly affected trades, and a 
Department of Energy requirement to increase the energy efficiency of central air 
conditioners is analyzed to determine costs imposed directly on air conditioner 
manufacturers.  Yet each of these regulations presumably affects the cost of housing as well, 
because the directly affected parties will attempt to pass their higher costs to their customers, 
and so on, until the consumer of housing is reached. 

Estimating the potential impact of a regulation on the cost of a housing unit typically 
involves taking the immediate cost impact on the regulated party and converting it to cost 
impact per housing unit by applying appropriate mark-ups and conversion factors.  For 
example, if a regulation increases the costs of land development by $X per acre, this can be 
converted to cost impact per housing unit by first multiplying times average lot size in acres, 
then times a correction factor (between 0 and 1) representing the net lot yield from 
development-sized parcels, and finally by a factor corresponding to the home builder's mark­
up of the lot price. Or, as another example, if a regulation increases the cost of producing 
central air conditioning systems by $Y, this can be multiplied times a factor representing 
markup to the retail level, then times the number of air conditioning systems per new home 
and finally times penetration of central air in new housing to compute the impact on cost of 
new housing. If the costs vary significantly across housing units by type, design, method of 
construction, location or other factors, then the conversion to cost per housing unit can be 
performed for each category of housing, and the average cost can be based on a weighted 
combination of all the categories. 

Owner-occupied vs. rental units.  For owner-occupied units the cost becomes a "housing 
impact" when it is paid by the owner.  For rental units the costs are typically experienced by 
the owner, who attempts to pass it through to the tenant as part of the rent.  It would be 
possible to estimate the higher stream of rental payments corresponding to the owner's pass-
through of a one-time cost, and this would accurately reflect the impact on the renter.  But for 
many regulations affecting multifamily or rental properties this will lead to a scenario where 
total impacts on renters grow over time, because the number of affected renters grows each 
year and each affected renter pays a premium each year.  It appears that for purposes of the 
preliminary HIA a simpler procedure would be highly desirable.  Therefore, it is suggested 
that in analyzing rental properties the preliminary analysis should treat the costs of regulation 
as experienced by the landlord as "housing impacts" without modeling whether and how 
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those costs will be recovered from the tenant.  It is equivalent to assuming those costs are 
immediately passed through from the owner to the tenant, in full.  This will simplify the 
analysis and tend to lead to a higher estimate of impact in the early years.  Certainly if an in-
depth analysis is ultimately performed, one relevant topic would be to use a more realistic 
approach to modeling impacts as renters will actually experience them over time. 

2. 	 Estimate the total number of housing units experiencing cost impacts due to the 
regulation. 
Estimate the total number of housing units likely to experience the calculated average cost 
from #1 due to the regulation, or determine the proportion of units so affected and multiply 
by annual new home production (for impacts on buyers of new homes) or the stock of homes 
or apartments (for impacts on owners of existing homes or renters).  If the cost analysis in #1 
is done separately for multiple categories of housing, then use this process to estimate the 
number of affected units in each category. 

3. 	 Estimate the gross housing impact due to the regulation. 
The gross housing impact from the regulation equals the average cost increase per housing 
unit (from step #1) multiplied by the number of housing units affected (from step #2).  If 
multiple categories of housing units are analyzed for cost in step 1 and for incidence in step 
2, then multiply cost and incidence together for each category and sum over all categories to 
determine the gross housing impact. 

4. 	 Determine if an in-depth analysis is required. 
The principal result that would trigger an in-depth analysis is a gross housing impact that 
exceeds a predetermined amount, assumed for this discussion to be $100 million per year.  
Because this is an annual rate, the units must be correct.  For a rule imposing one-time costs 
this would be computed for year N as: 

units impacted in year N  × total dollar impact per unit. 

For a rule that imposed recurring costs this would be computed for year N as: 

total units impacted through year N  × dollar impact per unit in year N. 

The $100 million per year impact standard is simple, straightforward and customary.  It 
would make no distinction between an impact of $100 on each of 1,000,000 households each 
year, or an impact of $10,000 on each of 10,000 households per year. Of course, the $100 
million critical value could be reduced proportionately where state or local regulations are 
being analyzed, based on the size of the state or local housing market relative to the national 
market.  More complex approaches discussed in Section 3.2 might reduce the $100 million 
cutoff for regulations that impose high per-household costs, or for regulations that 
disproportionately impact rental units, or lower-income households.  However, alternative 
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criteria based on the characteristics of impacted households may be difficult or impractical to 
implement, especially where the amount of impact varies widely across affected households.  
The whole question of just what result should trigger an in-depth analysis is essentially a 
policy decision, not a question of economic theory or methodology. 

For many, indeed most, proposed rules, this preliminary HIA based on these procedures will not 
trigger an in-depth HIA.  The vast majority of rules will have no clear or direct impact on 
housing costs. Other rules might have a plausible effect that is too small or too broadly diffused. 
A federal agency's explanation of why an in-depth analysis is not required could then be 
summarized in the RIA or the Federal Register notice for the rulemaking.  But for other rules the 
relationship to housing costs will be clearer, and an in-depth HIA will be triggered based on 
results of the preliminary HIA. 

3.4 Examples of Preliminary Housing Impact Analysis 
This section presents examples showing how the preliminary HIA process described above 
would be applied in the context of historical rulemakings from several different federal agencies, 
and reviews whether or not the results indicate an in-depth HIA would be required.  Specific 
RIAs used for the examples evaluate the following regulatory proposals: 

•	 DOE energy efficiency standards for residential central air conditioners and heat pumps 
•	 EPA standards restricting emissions of volatile organic compounds from paints and other 

architectural coatings 
•	 EPA Phase II stormwater management rules for erosion control at construction sites 
•	 HUD regulations implementing the Real Estate Settlement Procedures Act 
•	 OSHA fall protection standards for workers on construction jobsites 
•	 EPA effluent guidelines and standards regulating discharge of wastewater from


construction sites, and 

•	 HUD regulations for improving the resistance of manufactured homes to high winds 

The material on each rule begins with a summary based on the Regulatory Impact Analysis. 
Next, basic housing impact calculations for the rule are presented in a table, generally organized 
in a standard format by housing type (new and existing single-family detached, new and existing 
multifamily, new and existing manufactured housing).  To the extent possible, the calculations 
are based on data taken directly from the RIAs and represent data that were current when the 
underlying RIA was prepared (as if the preliminary HIA had been prepared at the same time). 
Data from other sources such as the American Housing Survey are occasionally used, and 
additional values are estimated when necessary.  The computed housing impacts for different 
regulations should only be compared very cautiously, since the dates range from 1992 through 
2002 and no attempt has been made to adjust any dollar figures for inflation.  Markups are 
presented as a multiplier in percentage terms where a markup listed as "120%" means a base cost 
is multiplied by 1.20 (i.e., increased by 20%).  Comments on many specific entries appear in the 
tables or in notes under each table.  The discussion assumes that the $100 million gross housing 
impact threshold is the only trigger for invoking an in-depth housing impact analysis. 

59 




HOUSING IMPACT ANALYSIS 

3.4.1 DOE: Central Air Conditioner Efficiency Standard (RIA 2002)10 

This regulation was promulgated by DOE under the National Appliance Energy Conservation 
Act (NAECA) to revise the minimum efficiency ratings for central air conditioners and heat 
pumps.  Efficiency ratings quantify the number of BTUs of cooling delivered for each watt of 
electricity consumed by the equipment, and are expressed as "Seasonal Energy Efficiency 
Rating" (SEER).  The baseline requirement for most of these equipment types was SEER 10. 
The RIA evaluated potential requirements of SEER 11, 12, 13 and 18 using life-cycle costs 
(LCC) and payback periods.  The efficiency standard ultimately selected was SEER 13 
(subsequently lowered to SEER 12 but changed back to SEER 13 by judicial action). 

Central air conditioning systems are essentially universal in new homes in many areas and quite 
common in others, with some homes including multiple systems.  The equipment is less common 
but still widespread in the housing stock as a whole.  As part of the LCC analysis of revisions to 
the standard, Table 5.8 of the report estimates weighted-average total installed costs for central 
air conditioners and heat pumps based on SEER levels of 10, 11, 12, 13 and 18.  For split system 
air conditioners the costs to upgrade from SEER 10 to SEER 12 and SEER 13 are $274 and $479 
respectively.  For split system heat pumps the cost to upgrade from SEER 10 to SEER 12 and 
SEER 13 are $265 and $487 respectively. While the higher SEER adds to equipment cost, it also 
saves energy and reduces operating costs. The RIA estimates cooling energy savings for 
increases in SEER, heating energy savings for increased heat pump efficiency, and impact on 
repair costs.  Simple payback analysis was also performed, as contemplated by NAECA. 

Market penetration of air conditioners and heat pumps is based on data for the nine Census 
Divisions from the 1997 Residential Energy Consumption Survey.  The report cites data 
indicating that about 34 percent of air conditioner and heat pump shipments went to new homes. 
Total future shipments are forecast based on separate modeling for new construction, 
discretionary replacements, replacements due to product failure, and replacements due to 
remodeling.  Chapter 10 presents a "Consumer Sub-Group Analysis" limited to households with 
incomes at or below the poverty line, concluding that the life-cycle cost benefits of moving to 
higher efficiency levels are less for low-income households than for households in general, and 
simple payback periods are longer, primarily due to lower electricity prices to that group. 

The report does not specifically estimate the impact of higher air conditioner and heat pump 
costs or lower operating costs on the prices or production of new or existing homes or 
apartments, or the affordability of new or existing houses or apartments.  Lower life-cycle cost 
would represent an overall improvement in affordability so long as affected consumers have 

10 Technical Support Document: Energy Efficiency Standards for Consumer Products: Residential Central Air 
Conditioners and Heat Pumps, U.S. Department of Energy, May 2002. The complete document, which 
includes an RIA and other materials, is available at 
http://www.eere.energy.gov/buildings/appliance_standards/residential/ac_central_1000_r.html (as of December 
1, 2005). 
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access to capital at the assumed discount rate used to compute life-cycle cost.  Table 3-3 presents 
Preliminary Housing Impact Analysis results based on data in the RIA. 

Table 3-3 

Preliminary HIA for DOE Central Air Conditioner Efficiency Standard 


Option 1 Option 2 
Annual impact: 10->12 SEER 10->13 SEER 
New single family detached (SFD) homes 1,256,000 1,256,000   2001 New One-Family Houses Completed
 x A/C or HP per home 1.15 1.15   treats heat pump as if it is CAC; 10-20% have two systems

 x % of homes with central A/C or HP 86% 86% census data give 86% for 2001

 x SEER 10->12/13 upcharge $274 $479   NOTE: around 12-20% currently SEER 12, 4-5% are SEER 13

 x contractor/builder markup 132% 132%   upcharge based on 120% x 110% (totals 132%)

= total impact on new SFD homes $449,273,109 $785,408,100

New SFD homes affected per year 1,080,160 1,080,160


Existing SFD homes 67,129,000 67,129,000  2001 AHS total occupied detached homes
 x A/C or HP per home 1.0 1.0  more than one system only applies to new
 x % of homes with central A/C or HP 50% 50%   older buildings, northern states, window units
 x SEER 10->12/13 upcharge $274 $479
 x hvac contractor markup 120% 120%
 x annual replacement rate 6.67% 6.67%   based on 15-year life for CAC and heat pump
 = total impact on existing SFD homes $735,733,840 $1,286,191,640

 Existing SFD homes affected per year 2,237,633 2,237,633


New apartments (including SFA) 315,000 315,000   2001 MF completions per Census
 x A/C or HP per home 1.0 1.0
 x % of homes with central A/C or HP 75% 75%   93% in 2004 but some are whole-building
 x SEER 10->12/13 upcharge $375 $580   assumes single-package system
 x builder/contractor markup 132% 132% probably low; markup by GC and subcontractor 
= total impact on new apartments $116,943,750 $180,873,000

New apartment units affected per year 236,250 236,250


Existing apartments (including SFA) 31,913,000 31,913,000   all units except SF detached per 2001 AHS
 x A/C or HP per home 1.0 1.0 assume all are single-package systems
 x % of homes with central A/C or HP 50% 50%   adjusts for buildings with large CAC systems
 x SEER 10->12/13 upcharge $375 $580 about $100 per unit higher than split system
 x hvac contractor markup 110% 110%
 x replacement rate 7.5% 7.5% assumes about a 15-year system life
 = total impact on existing apartments $493,654,219 $763,518,525

 Existing apartment units affected per year 1,196,738 1,196,738


New manufactured housing 193,229 193,229  2001 total shipments per MHI
 x A/C or HP per home 1.0 1.0
 x % of homes with central A/C or HP 77% 77%   percent of new placements with CAC in 2001 per MHI
 x SEER 10->12/13 upcharge $274 $479   assumes split system
 x manufacturer/retailer markup 110% 110% 
= total impact on new manufactured housing $44,844,200 $78,395,517


 New mfg. housing units affected per year 148,786 148,786


Existing manufactured housing 7,219,000 7,219,000   occupied MH units per 2001 AHS
 x A/C or HP per home 1.0 1.0   more than one system very unlikely
 x % with A/C or HP 40% 40%   some will have window or through-the-wall systems
 x SEER 10->12/13 upcharge $274 $479   assumes split system
 x hvac contractor markup 120% 120%
 x annual replacement rate 6.67% 6.67%   based on 15-year service life
 = total impact on existing mfg. housing $63,296,192 $110,652,832

 Existing mfg. hsg. units affected per year 192,507 192,507


ANNUAL TOTAL HOUSING COST IMPACT $1,903,745,310 $3,205,039,614 
Total homes affected per year 5,092,074 5,092,074 
Average impact per affected home $373.86 $629.42 

NOTES: 
Annual energy savings due to higher efficiency are not included in the calculation 
Heat pump systems are treated exactly like CAC due to similar requirements, functionality and cost impacts 
Around 12% - 20% of split systems already are rated SEER 12 or above and would not be affected (RIA p. 5-112)
  Suggests impact under Option 1 might be about 20% lower 
Around 4% - 5% of split systems already are rated SEER 13 or above and would not be affected (RIA p. 5-112)
  Suggests impact under Option 2 might be about 5% lower 
Units with SEER 11 (either option) or SEER 12 (Option 2) would experience smaller incremental cost impacts 
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The calculations in Table 3-3 assume that central air conditioning units are sold to and installed 
by HVAC contractors who mark up higher costs by 20 percent.  Units sold to builders for new 
construction are marked up another 10 percent.  The calculations reflect the growing trend to 
install two central air conditioning systems in a single home for improved overall performance, 
assumed to take place in 15 percent of new homes.  Because some new homes in northern states 
lack central air conditioning systems, the new home impact is multiplied by the fraction of new 
homes with air conditioning (approximately 90 percent according to Census data). 

For existing homes, the calculations require data about penetration of air conditioning in the 
stock of existing homes and the service life or annual probability of replacement of those units. 
Table 3-3 above assumes that 50 percent of existing homes have central air conditioning systems 
or heat pumps.  This adjusts for homes without cooling systems as well as homes cooled by 
window units (which are not covered by this rule).  There is a 20% subcontractor mark-up for 
existing homes, but no builder markup, and a typical service life of 15 years is assumed, 
implying that between 6 and 7 percent of systems are replaced each year. 

For new and existing multifamily buildings, only a fraction use central air or heat pump systems 
covered by the rule. For those cases it is assumed the owner pays or finances the increased 
construction cost required to pay for the more expensive equipment, with costs treated as 
incurred at that time for purposes of the preliminary analysis.  Actual pass-through of this cost to 
tenants over time is not modeled, nor are energy savings.  Note that if the tenant pays utilities 
then any subsequent rent increase would be offset by the energy savings, so the tenant's total 
housing costs (including utilities) may increase, decrease or remain the same.  On the other hand, 
if the owner pays the utilities then the owner's higher carrying cost would be offset, in whole or 
in part, by the value of the energy savings, and the rent may not change in the first place.  These 
factors could be further evaluated in an in-depth analysis. 

For manufactured housing impacts are based on 2002 placements of 192,000 units, and a 2001 
stock of 7.2 million occupied units.  According to the Manufactured Housing Institute just under 
80 percent of new units in 2002 had central air conditioning.  It is assumed that 40 percent of 
existing units have central air conditioning and the average service life is 15 years. 

Preliminary impacts of both variations of the proposed rule on housing costs appear at the 
bottom of the table.  First-year cost impacts for the increases to SEER 12 and SEER 13 are about 
$1.9 billion and $3.2 billion respectively. Both values exceed the $100 million trigger, so an in-
depth Housing Impact Analysis would be required for both efficiency levels.  Note that these 
calculations do not adjust for current penetration of units meeting the proposed efficiency levels, 
which means the SEER 12 impact may be overstated by as much as 20 percent, and the SEER 13 
by around 5 percent. In addition, energy savings resulting from the regulation are not reflected 
in these numbers, even though they might be sufficient, in present value terms, to offset the 
higher cost of equipment.  This would properly be addressed in an in-depth analysis. 
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3.4.2 EPA: VOC of Architectural Coatings Rule (RIA July 1998)11 

The EPA Architectural Coatings VOC Rule, issued under Title I of the Clean Air Act of 1990, is 
designed to prevent formation of smog in the lower atmosphere by reducing emissions of volatile 
organic compounds (VOCs) from architectural coatings such as paints, stains, primers, sealers, 
varnishes and numerous related products used throughout the building industry.  The rule limits 
VOC content, which primarily affects coatings formulated with organic solvents rather than 
water-based products such as latex paint.  Manufacturers have several ways to comply: they can 
reformulate non-complying products to increase solids and reduce solvent content, they can take 
advantage of a "tonnage exemption" for small amounts of non-complying production, or they can 
pay "exceedance fees" on excess VOC content. 

The RIA indicates that 60 percent of architectural coatings are used in residential properties, 
roughly two-thirds of that amount by do-it-yourselfers and the rest by contractors.  There is no 
information about what amount of these products are used in a typical home. 

Based on modeling of how the compliance alternatives would be used for different types of 
coatings, the report indicates that prices for the products would rise by less than $0.01 per liter, 
leading to a drop in output of less than 0.1 percent (p. 3-5).  Annual net social welfare loss 
(deadweight loss) of $22 million is projected, including producer, consumer and government 
sectors (p. 3-8). Appendix D of the RIA describes the methodology for tracing price and 
quantity impacts through two related markets (i.e., the regulated product and a substitute 
product), and for computing the producer and consumer components of deadweight loss.  The 
RIA does not specifically analyze the impact of the projected $0.01 per liter price increase for 
architectural coatings on the cost, price or production of new homes, on the cost of maintaining 
existing homes, or on housing affordability. 

Table 3-4 presents results of a Preliminary HIA based on data in the RIA.  The Table adjusts for 
the fact that the rule impacts new residential properties only to the extent they are built using 
solvent-based paints and stains.  It also impacts existing residential properties where solvent-
based paints and stains are used for maintenance and repair.  There has been a trend in recent 
years away from oil-based and towards water-based paints and stains for household applications. 
Judgmental estimates of the overall use of architectural coatings used per home and the 
penetration of solvent-based products in that mix are used.  In light of these factors it appears the 
rule will have very little impact on housing costs, with an estimated total less than $600,000 per 
year for all housing units combined.  No in-depth HIA would be required based on this 
Preliminary HIA. 

11 Economic Impact and Regulatory Flexibility Analyses of the Final Architectural Coatings VOC Rule. U.S. 
EPA, Office of Air Quality Planning and Standards, Final Report, EPA-452/R-98-002, July 1998.  Available at 
http://www.epa.gov/ttn/atw/183e/aim/aimpg.html (as of December 1, 2005). 
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Table 3-4 

Preliminary HIA for EPA Architectural Coatings VOC Rule 


Annual impact: LOW VOC 
New single family detached (SFD) homes 1,271,000 1998 site-built SF housing starts (per census)
  x liters of paint/stain per home 50.0 interior walls, ceilings, exterior trim, some siding: 12.5 gallons
  x % solvent-based 10% alkyd paint mostly on exterior trim, also oil-based stains
  x added cost per liter $0.01 per RIA
  x builder/painting contractor markup 120%  assumes added costs are at wholesale level
  = total impact on new SFD homes $76,260

  New SFD homes affected per year 1,271,000


Existing SFD homes 62,111,000 Occupied SFD homes per 1997 AHS Table 2-1
  x liters of paint/stain per home 50.0 about 12.5 gallons per home
  x % solvent-based 10% exterior trim, windows, siding; stains
  x added cost per liter $0.01
  x painting contractor markup 120%
  x replacement rate 10% ten-year replacement cycle
  = total impact on existing SFD homes $372,666

  Existing SFD homes affected per year 6,211,100


New apartments (including SFA) 344,900   MF units started in 1998 (C20 January 1999)
  x liters of paint/stain per home 25.0
  x % solvent-based 5%
  x added cost per liter $0.01
  x painting contractor markup 120%
  = total impact on new apartments $5,174

  New apartment units affected per year 344,900


Existing apartments (including SFA) 29,832,000 Occupied units with >1 unit in structure per 1997 AHS
  x liters of paint/stain per home 25.0 much less than for a house (6.25 gallons?)
  x % solvent-based 5%  less outside area for apartments than houses
  x added cost per liter $0.01
  x painting contractor markup 120%
  x replacement rate 20% five-year replacement cycle for rental properties
  = total impact on existing apartments $89,496

  Existing apartment units affected per year 5,966,400


New manufactured housing 372,843 1998 mfg. housing shipments per MHI website
  x liters of paint/stain per home 25.0
  x % solvent-based 10%
  x added cost per liter $0.01
  x painting contractor markup 110%
  = total impact on new mfg. housing $10,253

  New mfg. housing units affected per year 372,843


Existing manufactured housing 6,544,000 Occupied mfg.housing per 1997 AHS
  x liters of paint/stain per home 25.0
  x % solvent-based 10%
  x added cost per liter $0.01
  x painting contractor markup 110%
  x annual replacement rate 10%
  = total impact on Existing mfg. housing $17,996

  Existing mfg. hsg. units affected per year 6,544,000


ANNUAL TOTAL HOUSING COST IMPACT $571,845 
Total homes affected per year 20,710,243 
Average impact per affected home $0.028 

NOTES: 
Does not specifically include anything for paint or stain on pre-manufactured components 

-- these would include wood flooring, architectural woodwork, paneling 
More detailed approach could consider siding types, e.g. wood and stucco require painting 
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3.4.3 EPA: Final Phase II Storm Water Rule (RIA October 1999)12 

The EPA Phase II Storm Water Rule requires implementation of best management practices to 
control storm water discharges from one- to five-acre construction sites (larger sites were 
covered by a previous rule). The rule was adopted under the Clean Water Act and is designed to 
prevent construction site runoff containing sediments and/or toxic pollutants from affecting 
rivers, lakes and wetlands.  Chapter 4 of the RIA presents estimated costs of compliance through 
technical means (silt fences, mulch, seeding, stabilization, earth dikes and sediment traps) as well 
as costs of securing a waiver for eligible sites.  Costs are applied to 27 prototype sites (3 site 
sizes x 3 levels of soil erodibility x 3 slopes) with average cost estimated at $1,206 (all costs are 
in 1998 dollars) for a one-acre site, up to $8,709 for a five-acre site.  Administrative compliance 
costs of $937 per site were added to this amount.  For each of the estimated 15 percent of sites 
eligible for a waiver, a cost of $34.19 was assigned.  These per-site costs were applied to a total 
of 110,223 affected sites per year, divided into three size categories (note that the rule would not 
affect subdivisions or projects larger than 5 acres, which were already subject to regulation, nor 
would it affect smaller sites where similar programs were already in effect).  Overall costs for 
erosion and sediment control were estimated at just over $500 million per year.  In addition, the 
costs of post-construction runoff controls were also estimated for multifamily projects. 

These figures were supplemented by an analysis of potential small business impacts that 
converted them to average compliance cost per home of $404 (5.3 homes on a one-acre site), 
$651 (8.5 homes on a 3-acre site) and $480 (20.1 homes on a 5-acre site).  Average compliance 
costs ranged from about 0.3 percent to 0.4 percent of median home sale price, and slightly lower 
proportions of mean sales price.  The report acknowledges that "it is unlikely that the compliance 
costs ... would have a significant effect on [small building contractors] because costs will be 
passed on to the eventual purchaser of the property" (p. 8-9).  Multi-family residential 
compliance costs were estimated at 0.2 percent to 0.4 percent of the median condominium price, 
or 0.4 percent to 0.9 percent of the median apartment price, using a similar methodology. 

The RIA includes comments on other relevant issues, noting that contractors building single 
family detached residences are able to pass regulatory costs on to buyers in light of highly elastic 
long-run supply and relatively inelastic demand.  They point out that "this cost increase will 
affect a very small share of the overall housing market" since during that time only 21.6 percent 
of homes sold were newly built, and only 12 percent of newly built homes are estimated to be in 
developments affected by the rule, meaning that only 2.6 percent of all homes sold are likely to 
incur the cost increase. 

12 Economic Analysis of the Final Phase II Storm Water Rule, Final Report, U.S. EPA, Office of Wastewater 
Management, October 1999.  Links to chapters in the RIA can be found on the page 
http://cfpub.epa.gov/npdes/docs.cfm?program_id=0&view=allnpdes&sort=name&amount=all (as of December 
1, 2005) 
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The report does not specifically estimate the effect of the rule on housing production, or on 
prices of new or existing homes.  It does estimate per-unit compliance costs as a percent of mean 
and median home sales prices, and suggest that these costs will be passed through to the 
purchaser.  There is a brief discussion of affordability (pp. 8-14 to 8-15), but other than 
indicating the affordability effects would be small (in responding to a public comment that a 1 
percent increase in the price of a median home would make 460,905 families ineligible to buy 
that home), no quantitative analysis of affordability is presented.  Results of a Preliminary HIA 
based on information in the RIA are in Table 3-5. 

Table 3-5 
Preliminary HIA for EPA Phase II Storm Water Rule 

Annual impact: 
New single family detached (SFD) homes 
  x added cost per home 
  x builder markup 
  x percent homes affected 
= total impact on new SFD homes 

  New SFD homes affected per year 

PHASE II 
1,270,800

$500.00
120% 

12%
$91,497,600

152,496 

  1998 privately-owned SF housing starts per C20/99.1
  $404 (1-acre site), $651 (3-acre site), $480 (5-acre site)
assumes added costs are at wholesale level

  only homes on sites < 5 acres affected by this regulation 

Existing SFD homes 
  x added cost per home 
  x builder markup 
= total impact on existing SFD homes 

  Existing SFD homes affected per year 

64,536,000
$0.00
120% 

$0
0 

  1999 occupied SFD homes per AHS
  Does not affect existing homes

New apartments (including SFA) 
  x added cost per unit 
  x builder markup 
  x percent affected 
= total impact on new apartments 

  New apartments affected per year 

344,900
$150.00 

120% 
12%

$7,449,840
41,388 

  1998 privately owned starts with > 1 unit in structure
scaled down arbitrarily from SFD impact per unit
assumes added costs are at wholesale level

  only affects sites < 5 acres 

Existing apartments (including SFA) 
  x added cost per home 
  x builder markup 
= total impact on existing apartments 
Existing apartments affected per year 

31,482,000
$0.00
120% 

$0 
0 

  1999 occupied homes with > 1 unit in structure per AHS
  Does not affect existing apartments

Manufactured housing (new or existing) $0   unlikely to be any meaningful effect 

ANNUAL TOTAL HOUSING COST IMPACT 
Total homes affected per year 
Average impact per affected home 

$98,947,440 
193,884 

$510 

NOTES: 
Does not adjust for sites eligible for waiver 

The Preliminary HIA indicates that the total annual impact on housing costs is about $99 million, 
just below the $100 million trigger, so technically an in-depth HIA would not be required. 
Obviously this conclusion is highly sensitive to specific values used in the calculation, including 
the composite costs of $500 per SFD home and $150 per new multifamily unit.  Even though the 
impacts may not quite reach $100 million per year, the high per-unit impact suggests this is a 
case where a lower trigger standard for in-depth review might be appropriate. 
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3.4.4 HUD: Real Estate Settlement Procedures Act Rule (RIA 1992)13 

This HUD Rule involves amendments to regulations previously adopted under the Real Estate 
Settlement Procedures Act (RESPA).  The amendments would (1) require mortgage brokers to 
provide Good Faith Estimates of settlement costs, (2) require disclosure of mortgage brokerage 
fees paid by lenders, (3) require storage of all RESPA disclosures for five years, and (4) require 
disclosure of fees for computerized loan origination systems which charge the borrower an 
access fee.  The amendments would also (1) clarify that certain controlled business arrangements 
are permissible, (2) clarify that RESPA may pre-empt certain state laws regulating title insurance 
and other settlement services, and (3) clarify that settlement services include loan origination 
(thereby prohibiting the payment of fees to real estate agents, mortgage brokers and others for 
mortgage referrals). 

A large majority of all residential real estate purchases, both for new and existing homes, are 
covered by RESPA, and closing costs are recognized as an important element of the overall cost 
of housing. Key estimates in the RIA include: 

•	 a cost impact of $56.8 million per year for the good-faith estimates required of mortgage 
brokers, based on broker involvement in 35 percent of all loan originations, a total of 
3,600,000 loan originations per year for house purchases using mortgages, an average of 
1.5 applications for each loan, and an average cost of $30 per disclosure 

•	 negligible costs for the required disclosure of mortgage brokerage fees paid by lenders 
•	 costs for required disclosures of controlled business arrangements of about $20 per 

disclosure or $48 million per year, based on activity in 1990. 
•	 costs for required disclosures relating to computerized loan originations of $20 per 

disclosure or $3.2 million per year 
•	 additional costs for storing disclosure forms of $24,000 per year. 

The RIA contains relatively little discussion of the incidence of these costs or the likelihood they 
will be passed from lenders and others to consumers who are purchasing or refinancing a home. 
The analysis focuses on unit costs per real estate transaction and number of affected transactions. 
While this provides information that could be used in a housing impact analysis, the RIA does 
not attempt to evaluate impacts on new or existing house prices or on housing affordability. 

Results of a Preliminary HIA for this rule based largely on the RIA are presented in Table 3-6. 
For both new homes and new apartments, impacts are broken into three specific categories, 
corresponding to specific disclosure requirements in the rule.  The amount of costs and number 
of transactions affected by each disclosure requirement varies by category as described in the 
RIA. As shown in the Table, the annual total housing cost impact is estimated at about $115 
million (1990 dollars), which would trigger an in-depth HIA. 

13 Real Estate Settlement Procedures - Regulatory Impact Analysis. Department of Housing and Urban 
Development, Office of the Assistant Secretary for Housing - Federal Housing Commissioner.  FR-1942 (1992). 
Available at http://www.aei-brookings.org/admin/authorpdfs/page.php?id=835 (as of December 1, 2005). 
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Table 3-6 

Preliminary HIA for HUD Real Estate Settlement Procedures Act Rule 


New RESPA 
Annual impact: regulations 
New single family detached (SFD) homes 963,600  1992 SFD completions
  x percent of completions that are sold 85%  excludes homes built by a general contractor for an owner

  x percent of sales financed with mortgage 87% from American Housing Survey

  x added cost per home (good faith estimate) $45.00  = 1.5 applications/loan * $30/application (1990$) (per RIA)

  x builder markup 100%

  x percent homes affected 35%  = 35% (proportion that use real estate brokers)

  = total SFD impact for Good Faith Estimate $11,223,170

  New SFD homes affected per year by GFE 249,404


  x added cost per home (CBA disclosure) $30.00  = 1.5 applications/loan * $20/disclosure (1990$)
  x builder markup 1.00
  x percent homes affected 55%  assume 45% + 10% of applications trigger new CBA disclosure
  = total SFD impact for CBA disclosure $11,757,606

  New SFD homes affected per year by CBA 391,920


  x added cost per home (CLA) $30.00  = 1.5 applications/loan * $20/disclosure (1990$)

  x builder markup 1.00

  x percent homes affected 3%

  = total SFD impact for CLA disclosure $641,324

  New SFD homes affected per year by CLA 21,377


Existing SFD homes sold per year 3,181,000  1990 data: total sales minus 1990 completions
  x percent with mortgage 87%
  x added cost per home (GFE) $45.00  = 1.5 applications per loan x $30 per application (1990$)
  x builder markup 100%
  x percent broker involvement 35% Brokers in resales but not so much in refinancings?
  = total EH impact for Good Faith Estimate $43,587,653  does NOT include REFINANCING or HOME EQUITY
  Existing homes affected per year by GFE 968,615

  x added cost per home (CBA disclosure) $30.00 = 1.5 applications/loan x $20/disclosure (1990$)

  x builder markup 1.00

  x percent broker involvement 55% Assumes 45 + 10 percent of loans trigger disclosure (see RIA)

  = total EH impact for CBA disclosure $45,663,255

  Existing homes affected per year by CBA 1,522,109


  x added cost per home (CLA) $30.00  = 1.5 applications per loan x $20/disclosure (1990$)

  x builder markup 1.00

  x percent homes affected 3%

  = total EH impact for CLA $2,490,723

  Existing homes affected per year by CLA 83,024


New apartments (including SFA) 340,000  est. for 1990 (all privately owned > 1 unit in building)
  x added cost per unit $0.00  does not affect multifamily transactions (except coop/condo)
  x builder markup 100%
  x percent affected 0%
  = total impact on new apartments $0 

Existing apartments (including SFA) 30,003,000 total with >1 unit per 1989 AHS
  x added cost per home $0.00  does not affect existing apartments
  x builder markup 100%
  = total impact on existing apartments $0 

Manufactured housing (new or existing) $0 NOTE: only affected if financed through conventional mortg 

ANNUAL TOTAL HOUSING COST IMPACT $115,363,730  expressed in 1990 dollars (GDP defl. multiplier to 2004 = 1.32) 
Total homes affected per year 1,914,029  uses highest incidence for new + highest for existing 
Average impact per affected home $60.27 

NOTES: 
Dollar estimates are based on 1992 data from the HUD RIA (costs are in 1990 dollars)

Number of homes based on 1990 new and existing sales transactions from Bureau of the Census

Impact includes costs for good-faith estimate by broker (GFE), disclosure of controlled business arrangements (CBA)


and disclosure of computerized loan originations (CLA) 
Based on sales transactions; does not include refinancing or home equity loans 
Assumes charges overlap so homes affected based on highest incidence for new homes + highest for existing homes 
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3.4.5 OSHA: Fall Protection Standard for Construction (RIA July 20, 1994)14 

This regulation revised OSHA fall protection requirements for workers throughout the 
construction industry, including but not limited to residential construction.  Fall protection 
requirements are generally triggered whenever workers are directly exposed to a potential fall of 
six feet or more. Compliance is typically accomplished through personal fall arrest systems, 
perimeter guardrail systems or safety nets.  An estimated 22.2 percent of all reported injuries and 
illnesses in construction in 1987 were due to falls (although 40 percent involved falls from 
ladders, stairs, scaffolds and other scenarios not covered by the rule).  Analysis in the RIA is 
complicated by relatively low compliance with the pre-existing fall protection requirements in 
the OSHA rules.  This makes it difficult to develop a baseline from which to measure 
incremental costs and benefits. 

Incremental costs of compliance are addressed in Section V of the RIA.  Annual compliance 
costs for the entire construction industry were estimated at $40 million.  More than $25 million 
of this is required to provide fall protection for work on roofs.  Total costs of compliance were 
found to represent less than 0.01 percent of industry revenues and 0.02 percent of the net value 
of construction. The report states that "compliance costs can be incorporated in cost estimates 
and in bids for projects" and that "costs are expected to be passed through as an increase in the 
cost of construction, and the effect on profits and prices should be negligible." 

The RIA does not discuss the possibility that compliance with the rule will reduce worker 
productivity (e.g., roofing workers tethered to lifelines may work more slowly than before), 
although time required for training, equipment set-up and equipment inspection is included in the 
cost impacts.  No specific estimates of cost incurred for residential construction or cost per new 
housing unit built are presented, even though costs are reported as a percentage of the net value 
of construction. There is no estimate of the impact of the rule on the level of production of 
detached houses or apartments, and no quantification of the impact on affordability. 

The results of a Preliminary HIA based on data in the RIA are in Table 3-7.  Most of the effect of 
this rule would be felt in the low-rise residential sector through its impact on roofing work.  This 
applies for construction of new homes as well as re-roofing of existing homes, which is assumed 
to take place at approximately 18-year intervals. The estimated annual impact on costs of 
housing is $22.2 million, with about 4.4 million units affected.  This is not large enough to 
trigger an in-depth HIA under the $100 million threshold.  Note that impact on multifamily 
buildings is not included, even though it would exist.  Furthermore, the table is limited to costs 
for roofing work. However, since roofing represents half of the overall impact of the Rule 
according to the RIA, including proportionate charges for other work in the Preliminary HIA 
seems quite unlikely to change the conclusion. 

14 Regulatory Impact and Regulatory Flexibility Analysis of Subpart M - Fall Protection (29 CFR Part 1926). 
U.S. Department of Labor, Occupational Safety and Health Administration, Office of Regulatory Analysis. 
July 20, 1994. 
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Table 3-7 

Preliminary HIA for OSHA Fall Protection Standard for Construction 


New Part 1926 
Annual impact: 
New single family detached (SFD) homes 
  x added cost per home 
  x contractor markup 
  x builder markup 
  x percent homes affected 
  = total impact on new SFD homes 
  New SFD homes affected 

Subpart M 
1,160,300

$4.00
120%
120%
100%

$6,683,328
1,160,300 

   focus here is on roofing (but also trusses, brick, siding)
   corresponds to $5 million out of $40 million total
   assumes added costs are at subcontractor level

   all homes have roofs

Existing SFD homes 
  x roof replacement annual % 
  x added cost per home 
  x contractor markup 
  = total impact on existing SFD homes 
  Existing SFD homes affected 

58,918,000
5.5%
$4.00
120%

$15,554,352
3,240,490 

   total occupied SFD homes per 1993 AHS
   assumes roof lasts 15-20 years before replacement
   corresponds to $16.5 million out of $40 million total

New apartments (including SFA) 
  x added cost per unit 
  x contractor markup 
  x general contractor markup 
  x percent affected 
  = total impact on new apartments 
  New apartments affected 

258,600
$0.00
120%
120%
100%

$0
0

   1994 starts per C20, but number of buildings matters
   per building bigger than for SFD, per unit smaller

   clearly would affect some new apartments 

Existing apartments (including SFA) 
  x added cost per unit 
  x contractor markup 
  x percent affected 
  = total impact on existing apartments 
  Existing apartments affected 

30,151,000
$0.00
120%
100%

$0
0 

  1993 occupied homes with >1 unit in structure

Manufactured housing (new or existing) $0    these would be largely or entirely unaffected 

ANNUAL TOTAL HOUSING COST IMPACT 
Total homes affected per year 
Average impact per affected home 

$22,237,680 
4,400,790 

$5.05 

NOTES: 
Unclear how to allocate the cost between residential and nonresidential, or roofing and other functions 
Doesn't include any cost for multifamily; not enough information to estimate 
With total cost of $40 million per RIA, this is unlikely to exceed $100 million even with markups 
No productivity impact modeled (consistent with RIA) 
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3.4.6 EPA: C&D Effluent Guidelines (RIA (Proposed Rule) May 2002)15 

This regulation is focused on addressing storm water discharges from construction sites, and was 
issued as a follow-up to the EPA Phase II Storm Water Regulations (discussed in Section 3.4.3 
above). The RIA evaluates two regulatory options.  Option 1 requires inspection and 
certification of on-site erosion and sediment controls and incorporation of best management 
practices specified by a qualified professional.  Option 2 goes further, incorporating a series of 
requirements for application of "best practicable technology currently available."  The RIA uses 
estimates of compliance costs to assess the economic impacts on regulated entities within the 
construction and development (C&D) industry.  It also addresses cost pass-through and impacts 
on housing affordability. The affected industries include those in land subdivision and 
development and residential building construction (single-family and multifamily), and some 
nonresidential builders, but not remodeling contractors. 

The economic impact analysis of the proposed rule is based on model projects of different sizes, 
with modeling at the establishment level and the national market level.  Variations include 100 
percent and zero percent cost pass-through. Under a partial equilibrium supply and demand 
framework, the weighted average change in new house sales price to the single-family buyer 
under 100 percent cost pass-through was estimated at 0.01 percent for option 1, and 0.07 percent 
for option 2. For the multi-family buyer these figures were 0.01 percent for option 1, and 0.04 
percent for option 2. EPA indicated that based on empirical estimates of supply and demand 
elasticity, the cost pass-through rate would be on the order of 85 percent, and used this value to 
analyze impact on housing markets at a national level.  Other analyses looked at impacts on 
building firms if costs were not passed through. 

The RIA estimated higher production costs for new single-family homes at $16.91 per house 
(option 1) and $90.79 per house (option 2), and costs for multifamily buildings of $0.003 per 
square foot of floor area (option 1) and $0.019 per square foot of floor area (option 2).  A pass-
through including the contractor's indirect costs and profit increases price by $36 per single-
family home under option 1 and $201 per single-family home under option 2.  Based on a 
literature review the RIA models housing with a highly elastic long-run supply (4.0) and 
relatively inelastic demand (-0.7), leading to decreases in number of homes sold of 0 to 0.02 
percent for single-family housing, and 0 to 0.01 percent for multifamily housing.  The 0.02 
percent drop in single-family sales was estimated to represent about 248 units per year. 

Two measures of housing affordability are presented in this RIA.  One measure determined that 
if regulatory costs were completely passed through, 29,100 households (0.15 percent) would no 
longer qualify for a mortgage to buy the median priced new home.  The second measure 
analyzed the "Housing Opportunity Index" (HOI), which represents the proportion of households 

15 Economic Analysis of Proposed Effluent Guidelines and Standards for the Construction and Development 
Category. U.S. EPA, Office of Water, EPA-821-R-02-008, May 2002.  Available at 
http://www.epa.gov/waterscience/guide/construction/econ/final.htm (as of December 1, 2005). 
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in a housing market that can afford the median priced home, and was performed for 215 
metropolitan areas.  HOI dropped by a maximum of 0.02 percent and 0.11 percent for options 1 
and 2 respectively. Finally, the deadweight loss of the regulation over all types of construction 
was estimated at $200,000 for option 2.  According to the RIA, total social costs exceeded total 
benefits by over $100 million per year for option 1, and about $450 million per year for option 2. 

The report estimates impact of the regulation on housing production and housing prices at the 
national level and in 215 metropolitan-area markets using a standard partial-equilibrium supply 
and demand framework.  It also quantifies how affordability is impacted by these effects using 
two standardized measures relating house prices to incomes.  However, there is no discussion of 
potential impacts on the price and affordability of existing homes. 

Results of a Preliminary HIA are in Table 3-8 below.  Impacts are limited to newly built units, 
since it is very unlikely that existing units would be affected. The estimated housing cost impact 
totals about $24 million per year under Option 1 and $128 million per year under Option 2.  The 
latter option exceeds $100 million and would require an in-depth HIA. 

Table 3-8 
Preliminary HIA for EPA C&D Effluent Guidelines 

Annual impact: 
New single family detached (SFD) homes 
  x added cost per house 
  x builder/developer markup 
  = total impact on new SFD homes 
  New SFD homes affected 

Option 1 
1,043,045 

$16.91 
120% 

$21,165,469 
1,043,045 

Option 2 
1,043,045

$90.79
120%

$113,637,667
1,043,045 

  = 1995-97 ave. SF units authorized; RIA table 4-11
  costs in 1997 dollars per RIA table 5-3b
  assumes added costs are at wholesale level

Existing SFD homes 
  x added cost per home 
  x builder/developer markup 
  x replacement rate 
  = total impact on existing SFD homes 
  Existing SFD homes affected 

67,129,000 
$0.00 
120% 

0% 
$0 
0 

67,129,000
$0.00
120%

0%
$0

0 

 Occupied SFD homes per 2001 AHS
 would not apply unless substantial site work is done

New apartments (including SFA) 
  x added cost per unit 
  x builder/developer markup 
  = total impact on new apartments 
  New apartments affected 

356,722 
$7.00 
100% 

$2,497,054 
356,722 

356,722 
$40.00
100%

$14,268,880
356,722 

1995-97 ave. authorized per RIA p.4-48
  these costs includes markup; see Table 5-15 col. 4

Existing apartments (including SFA) 
  x added cost per unit 
  x builder/developer markup 
  x replacement rate 
  = total impact on existing apartments 
  Existing apartments affected 

31,919,000 
$0.00 
120% 

0% 
$0 
0 

31,919,000
$0.00
120%

0%
$0

0 

  2001 occupied homes with >1 unit in structure
  would not apply unless substantial site work is done

Manufactured housing (new or existing) 

ANNUAL TOTAL HOUSING COST IMPACT 
Total homes affected per year 
Average impact per affected home 

$0 

$24,019,245 
1,399,767 

$17.16 

$0

$128,263,269 
1,399,767 

$91.63 

  possible effect on development of land-lease parks
  these are very high density so per-unit costs low. 

NOTES: 
RIA indicates total 2.24 million acres developed per year, 2.18 million acres subject to the rule
   this is reduced based on site size exclusions in option 1 (< 1 acre) and option 2 (< 5 acres) 
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3.4.7 HUD: Wind Standard for Manufactured Housing (RIA 1993)16 

This rule was proposed in connection with HUD's regulating design and construction of 
manufactured housing through the Manufactured Housing Construction and Safety Standards.  It 
requires strengthening newly produced manufactured homes shipped to certain states to increase 
resistance to high winds, and sets up guidelines for state and local government regulations of 
anchorage tie-downs for manufactured homes (most of which use tie-down anchors rather than 
conventional foundations used in site-built housing).  The rule was proposed after Hurricane 
Andrew damaged large numbers of manufactured homes in south Florida, reportedly including 
the destruction of 97 percent of all such homes in Dade County.  Under the rule, design wind 
speeds in wind zones II and III were increased and the design engineering methodology was 
updated in order to improve resistance of manufactured homes to high wind events in both 
zones. 

The RIA estimated that the HUD standard would increase production cost per unit in wind zone 
II by $1,492 for single-section homes and $1,813 for multi-section homes; in wind zone III the 
cost increases were $2,119 per single-section home and $2,722 per multi-section home. 
Estimates of demand elasticity (-2.4) and supply elasticity (3.0) were then used to solve for 
changes in quantity and price in those two zones.  Shipments to zones II and III were estimated 
to drop by 2,801 units per year (about 10 percent), while average price per home increased by 
amounts ranging from $829 to $1,512 (about 3 to 5 percent) depending on zone and number of 
sections. Note that under the demand and supply elasticities used for this analysis, around 40 
percent of the added production cost would be absorbed by manufacturers rather than being 
passed through to purchasers. Finally, estimates of deadweight loss in consumer and producer 
surplus are derived and presented. 

The RIA specifically estimates impacts on production and market price of manufactured homes 
using standard partial-equilibrium supply and demand analysis.  It does not discuss any possible 
effect on prices of existing homes or new site-built homes, or any impact on rents.  It also does 
not analyze implications of these price changes for housing affordability. 

A Preliminary HIA for this regulation is in Table 3-9 which separately computes impacts for 
single-section and multi-section homes in zone II, and for single-section and multi-section homes 
in zone III. Baseline production levels and compliance costs are taken from the RIA.  It is 
unclear whether these cost impacts would be marked up at the retail level to reflect impact on 
housing purchasers (they are not marked up in this analysis).  The estimated annual cost impact 
is $54 million.  Even though this falls well below the $100 million trigger, it does represent an 
average impact of $1,741 on each of 31,102 units, i.e., a relatively large per-unit impact on a 
small number of units.  Furthermore, in this case all of the affected units are manufactured 

16 Regulatory Impact Analysis of Improved Wind Standards For Manufactured Housing.  U.S. Department of 
Housing and Urban Development. January 14, 1994.  Available at http://www.aei­
brookings.org/admin/authorpdfs/page.php?id=861 (as of December 1, 2005). 

73 


http://www.aei-


HOUSING IMPACT ANALYSIS 

homes, where both owner-occupants and renters tend to have lower incomes than for other types 
of housing. Both factors suggest that an in-depth analysis of housing impacts might be 
appropriate. 

Table 3-9 
Preliminary HIA for HUD Wind Standards for Manufactured Housing 

Annual impact: 
New single family detached (SFD) homes 
 x added cost per home 
= total impact on new SFD homes 

Single 
Zone II 

1,029,900 
$0.00 

$0 

Multi Single Multi 
Zone II Zone III Zone III 

Privately owned SFD starts in 1992 per C20

Existing SFD homes 
 x added cost per home 
= total impact on existing homes 

57,486,000 
$0.00 

$0 

Occupied SFD homes per 1991 AHS

New apartments (including SFA) 
 x added cost per unit 
= total impact on new apartments 

169,800 
$0.00 

$0 

Privately owned 1992 starts in structures with >1 unit

Existing apartments (including SFA) 
 x added cost per unit 
= total impact on existing apartments 

30,032,000 
$0.00 

$0 

1991 occupied homes in buildings with >1 unit per 1991 AHS

New manufactured housing: 
Annual production by zone (homes) 
 x added cost per home 
 x mark-up 
= total impact on manufactured housing 
Number of manufactured homes affected 

14,631 
$1,492 

1.00 
$21,829,452 

14,631 

12,271 
$1,813 

1.00 
$22,247,323 

12,271 

2,268 
$2,119 

1.00 
$4,805,892 

2,268 

1,932 
$2,722 

1.00
$5,258,904 

1,932 

RIA table 8
RIA table 9 (1993$)

  retail markup? 

all units in zones 2-3 

ANNUAL TOTAL HOUSING COST IMPACT 
Total homes affected per year 
Average impact per affected home 

$54,141,571
31,102 

$1,740.77 

 expressed in 1992$ 

NOTES: 
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4. In-Depth Methodology 
4.1 Overview of 8-step Process 
The in-depth methodology of the Housing Impact Analysis is focused on housing costs and 
affordability.  Housing costs are sensitive to land values, interest rates, labor markets, 
neighborhood conditions and much more.  The distinction between the preliminary analysis and 
the in-depth analysis is the attempt to be more comprehensive in the consideration of factors that 
could move house prices and thus the affordability of housing.  There is no clear-cut rule for 
capturing all the major effects and ignoring the minor effects.  Ideally, when the size of the effect 
falls below the “noise” level, the analyst would stop.  Until better data and techniques become 
available, the analyst will have to use his or her judgment as to how aggressively to search for 
indirect or secondary effects.  Ultimately, there is a balance between completeness and simplicity 
within the available analysis budget. 

The following 8 steps outline the process. 

1) Identify the baseline trend without the regulation along with an appropriate timeframe 
and geography. 

2) Get engineering estimates for direct costs to comply with the proposed regulation plus 
customary markups. 

3) Collect or estimate supply and demand elasticities that apply to the regulated market(s). 
4) Use the elasticities to calculate pass-through rates and consider the extreme cases of 0 

percent and 100 percent pass-through rates. 
5) Determine the range of house price changes based on the elasticities. 
6) Consider indirect or secondary market effects given the size of the house price change. 
7) Drill down to housing submarkets by type of housing structure and neighborhood. 
8) Conduct affordability analysis by income and tenure groups with special consideration 

for vulnerable subgroups. 

Step 1 establishes the markets, timeframe and geography within which the proposed regulation is 
likely to have some effect.  The baseline trends show what the researcher expects to happen 
without the implementation of the regulation.  Changes relative to the baseline trends can then be 
attributed to direct and indirect impacts of the regulation.  Subsections on Policy Definition and 
Baseline Identification provide more description for Step 1. 

Step 2 measures the compliance costs.  In production regulations, those costs will be engineering 
costs determined by experts in the production process.  The compliance costs include the added 
cost of constructing the house or some item used in the house as well as one-time transition costs 
and on-going tracking to verify compliance. Most of steps 1 and 2 should have already been 
accomplished in the Regulatory Impact Analysis.  The extension is to incorporate the full 
housing market effects that may have been downplayed during the RIA.  The subsection 
Incidence of Costs considers how compliance costs on the producer are passed through to the 
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consumer.  “Direct Effect on Housing” demonstrates diagrammatically how regulation shrinks 
the market.  The full burden of the regulation is the opportunity cost as described in Analyzing 
Social Costs.  The cost impact on producers can also affect the degree of competitiveness in a 
market through financial stress and ultimately affect the costs passed on to the homebuyer. 
Another way to view costs are benefits that will not happen  and benefits are often measured as 
avoided costs. Appendix B discusses measuring benefits in the context of housing and the Wind 
Standards case study considers benefits in a full cost/benefit analysis.  However, the main focus 
in the Housing Impact Analysis is on financial costs to the consumer. 

Steps 3, 4 and 5 use elasticities to determine pass-through rates of costs to house prices paid by 
consumers.  Step 3 is collecting or estimating the elasticities and in this case we are focused on 
the housing market elasticities that relate the quantity supplied and demanded to the price of 
housing. Recognizing the sensitivity of elasticities to a wide range of factors, the analyst would 
ideally estimate a customized set of elasticites for the particular regulation and economic 
situation. However, data and budget limitations may not permit such refinement and the analyst 
may have to adapt elasticities from the literature, as described in Section 2.3.  The earlier 
description of elasticities is augmented in this chapter in three subsections: Elasticities of 
Demand and Supply, Determinants of Demand Elasticity and Determinants of Supply Elasticity. 

In a simple linear model, the pass-through rate is the ratio of the elasticity of supply divided by 
the difference in the elasticity of supply less the elasticity of demand.  However, uncertainty 
about the elasticities and the degree of market competitiveness mean that practically the pass-
through rates of zero and 100 percent should also be considered.  See Appendix C for more on 
uncertainty. Good examples of calculating house price change from elasticities are provided in 
the Effluent Guidelines and Wind Standards case studies. 

Step 6 broadens the measure of regulatory impact to consider indirect or secondary impacts.  A 
regulation may not only change the cost of producing housing, but also change the demand for 
labor and the income of workers.  Those workers, in turn, may have less income to spend on 
housing or the production sites have shifted so that housing is needed in different areas. A 
number of modeling techniques, such as input-output models and general equilibrium models, 
have been developed to trace the shifts of supply and demand through the economy. 

The housing market is really a set of submarkets that can either be defined by type of structure 
and cost or by local neighborhood. Changes in the supply of housing in the same neighborhood 
are likely to have a greater impact on house prices than construction in a more distant town. 
Step 7 considers the housing submarket and its influences on house prices.  A particularly useful 
technique to measure the impact of neighborhoods on house prices is hedonic regression. 
Ideally, the size of the regulatory impact could be measured from areas in which it has already 
been implemented.  If that is not possible, a proxy of similar magnitude may be available or at 
least the local changes in the type of construction can be used to measure the house price 
impacts. 
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Once the house price changes have been determined, Step 8 entails showing how the price 
changes get distributed across households of varying incomes and tenures.  The government is 
particularly concerned about house price increases affecting low income and minority subgroups. 
In many places, the lowest income households are renters in older sections of the city.  Low 
income subgroups are most vulnerable to house price increases because they have few housing 
alternatives and the government does not want to exacerbate homelessness.  The sections on 
Distributional Analyses apply measures of affordability described earlier in section 2.3.  The 
Effluent Guidelines case study demonstrates how the Housing Opportunity Index was estimated 
by MSA. Affordability is also considered in the Wind Standards case study by estimating how 
many households would be forced to pay more than 28 percent of their income for compliant 
units. The case studies conclude with extensions of the analyses to show even more clearly how 
the regulation would affect affordability. 

4.1.1 Step 1: Identify the Baseline 
Policy Definition.   
Housing Impact Analysis focuses on the impact of a proposed regulation on the housing markets, 
especially on the affordability and availability of modest quality units.  In some cases, such as 
the in-depth case studies presented below, the connection between the regulation and housing 
markets will be direct and obvious.  The Wind Standards for manufactured housing required 
producers to make sturdier structures capable of withstanding the forces of a hurricane.  The 
regulation directly affects the production of low-cost housing.  In other cases, the connection 
may be indirect but still substantial.  A revised definition of wetlands may change the future 
residential development of an area that could include affordable housing.  In either case, the 
housing impact analysis should begin by describing the linkage, both direct and indirect, between 
the proposed regulation and the housing market.  The description should identify which linkages 
will be quantified in the analysis and which linkages, though potentially substantial, are not 
quantified, given limitations of data, economic techniques and budget. 

The impact will probably depend on the strategy for implementation and there may be distinct 
options. For example, in the EPA rule on effluent and sediment control, there were 4 options 
originally proposed. The analysis describes each option along with the assumptions made in the 
process of estimating the costs and benefits for each option.  Frequently, one option is not to 
implement any changes or perhaps no changes that would affect the housing markets.  It is still 
useful to analyze the expected trends in the relevant markets under the “no new regulation” 
option, because those outcomes serve as the baseline for comparison to the other options.  Also, 
if another regulatory change is being considered that would have a substantial bearing on the 
regulation under analysis, at least one option should estimate the outcome from both regulations 
going into effect. 
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Baseline Identification. 
The impact on housing of the regulation is the difference between a future with and without the 
regulation. The simplest approach is to assume the current markets represent a baseline in 
equilibrium and the impacts are the changes relative to that baseline.  Although this assumption 
may be sufficient as a first approximation, housing markets are dynamic and not all of the 
expected changes will be caused by the new regulation.  Markets undergoing rapid change, such 
as the double-digit house price increases in 2004, are usually out of equilibrium and expected to 
return to equilibrium over the next 5 to 10 years.  If the future changes in the market without the 
new regulation can be reliably predicted, it would be better to use those predictions as the 
baseline. However, if those baseline predictions are unreliable, it might be better to use a stable 
base for comparison. The analyst is responsible for identifying the baseline chosen and 
explaining why the differences relative to that baseline provide the best estimates given available 
data. 

One important aspect of identifying the baseline is specifying the starting point in which the new 
regulation will take effect.  The starting point need not be the date when the regulation has been 
finalized or designated effective date.  The implementation may take some time to set up or the 
changes may be so widely expected that impacts precede the scheduled implementation date.  To 
preserve a baseline condition untainted by the new regulation, it may be necessary to draw the 
baseline data well before the scheduled implementation.  As a practical matter, the HIA will 
normally occur before the regulation has been decided, so the baseline data will come months or 
years before the actual implementation. 

4.1.2 Step 2: Measure the Costs 
Incidence of costs.   
One of the most challenging aspects of the HIA is determining how much of the additional costs 
caused by the new regulation fall on the end consumer as opposed to the producer or 
intermediary businesses. The preliminary analysis avoided this thorny issue by assuming all of 
the regulatory costs are borne by the consumer.  Even if this is an unrealistic first approximation, 
such a conservative assumption is appropriate for the preliminary analysis.  However for the in-
depth HIA, it is necessary to address the issue more seriously.  At a minimum, the analysis 
should take a 2-prong approach: assume none of the costs get passed through to the consumer vs. 
assume all of the costs are passed through. The typical analysis should add a third prong in 
which the pass-through rate is based on recent market experience or corresponds to the 
elasticities of supply and demand.  It is difficult to find well-suited pass-through rates or 
elasticities in the economic literature and can be costly to estimate from existing data. 
Nevertheless, the assumptions made for the third prong of in-between pass-through rates should 
be stated clearly and justified, when possible. 

Direct effect on housing. 
The direct effect of regulation on housing is the change in house prices and quantity of housing 
after the regulation takes effect.  The general expectation is that regulations increasing the cost to 
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produce housing will raise the price and reduce the supply of housing.  In a partial equilibrium 
framework, the changes could be expressed as an upward shift in the supply curve driving up the 
price of housing, from P0 to P1 in Figure 4-1, and reducing the quantity supplied, from Q0 to Q1. 

The diagram may capture the main effect, but it probably misrepresents the quantitative impact, 
at least for large effects. To estimate the pass-through rate, analysts typically use supply and 
demand elasticities, but straight-line demand curves have a wide range of elasticities along the 
line. The incidence of regulatory costs falls more heavily on the consumer when the supply is 
relatively elastic (more horizontal in the diagram) compared to demand.  The pass-through rate 
shows how much of the increased regulatory cost is paid by the consumer.  In terms of 
elasticities, the formula for the pass-through rate is Es/(Es-Ed), where Es is the elasticity of supply 
and Ed is the elasticity of demand.  The supply-and-demand diagram is a convenient way to 
express the market, but it suggests we know more about the shape and placement of supply and 
demand than is realistic. 
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