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1. Introduction 

 

Economists have long documented the negative consequences of price controls on 

housing, yet price controls on housing continue to resurface with new benign sounding 

names such as inclusionary zoning, affordable housing, or below-market housing mandates. 

Pioneered in Fairfax in the early 1970s, below-market housing mandates are now under 

consideration or are being adopted in many of the largest cities in the United States, 

including New York, Los Angeles, and Chicago (���������
� ��	!�� Editorial Desk, 2007; 

Helfand and Hymon, 2007; Hinz, 2007, Buckley, 2010).1 In California mandates typically 

require developers to sell 10 to 20 percent of new homes at prices affordable to low income 

households. Below-market units typically must be interspersed among market rate units, 

have similar size and appearance as market price units, and retain price controls for period 

of at least 55 years. While participation in some city's inclusionary zoning ordinances is 

voluntary and other ordinances allow developers to bypass selected zoning laws, most 

ordinances are mandatory price controls without significant compensation.2 

Because the majority of economics agree that price controls do not end up 

benefiting consumers, why would anyone support such a policy? Advocates typically defend 

the policy without any economic theory or evidence. One explanation is that advocates fail 

to understand the economics of these programs, but a potential public choice informed 

explanation is that they support the programs because they actually favor their 
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Ellickon predicted? After providing a brief literature review and discussing some of the 

specifics of the programs in California, we investigate econometrically, using a first 

difference model, whether below-market housing mandates truly make housing more 

affordable overall. We find that between 1980 and 1990, cities that imposed below-market 

housing mandates actually drove up housing prices b
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Orange counties to estimate the magnitudes of the price controls. By calculating the 

difference between the price controls and market rates, one can estimate how much below-

market housing mandates make sellers forego on those units. Figure 1 shows that in the 

median Bay Area city with a below-market housing mandate in 2004, each price controlled 

unit must be sold for more than $300,000 below market price. In cities with high housing 

prices and restrictive price controls, such as Los Altos and Portola Valley, developers must 

sell below-market rate homes for more than $1 million below the market price. The prices 

in Figure 1 also represent the amount of the effective subsidy from the developers to the 

buyers of the price controlled units. 
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 The economics of inclusionary zoning is similar to the economics of rent control, but 
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Figure 2: Effective tax imposed on non-price controlled units by below-market housing 

mandates in San Francisco Bay Area cities     Source: Powell and 

Stringham (2004a, p.17) 

 
Without offsetting benefits, below market housing mandates are basically price 

controls on a portion of the units and a tax on the remainder of the units. Relative 
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Many people assume that landowners alone will bear the costs of below-market 

housing mandates,8 because the supply of land is perfectly inelastic, but this is unlikely to 

be the case. Although the supply of land may be fixed (perfectly inelastic), the amount that 

landowners devote to new housing is not.  Landowners can choose to devote their land to 

agricultural, commercial, industrial or residential uses, or to keep the land unused until a 

later date.  Even with zoning laws restricting the options (thereby making the supply of 

housing less elastic than it otherwise would be9), since most land in California starts with a 

preexisting use, landowners will only change that use to new residential housing if it pays 

to do so.10 On the demand side of the market, to the extent that consumers are willing to 

make tradeoffs but still value city-specific amenities, the demand in any particular city will 

be downward sloping rather than perfectly inelastic or perfectly elastic.11 For example, 





 

 11 

observations using our price model, but not for the output model.  As far as other potential 

control variables, statewide panel data indicating changes in other regulations is extremely 

limited, but we include measures of regulations from two sources. Data from Landis et al. 

(2000) enables us to create a measure of how regulations change over time, but this data is 

limited to the San Francisco Bay Area.13 Quigley and Raphael (2005) use a statewide survey 

conducted by Glickfield and Levine (1992) to create an index of regulation. This index 

provides a measure of regulation at the time of the survey, but it does not indicate how 

regulations change over time.14 Due to these limitations, we include these measures of 

regulation in some regressions but not all. Table 1 provides summary statistics for the 

major variables we utilize.  

For our below-market housing mandate policy variable, we create an indicator 

variable, IZyr, which is defined to equal one if the city passed a below-market-rate housing 

ordinance in that year or in a prior year.  In 1989, 23 California cities in our sample had an 

ordinance in place; by 1999 that number had increased to 59. The indicator variable for 

those cities switches from a zero to a one; thus the difference between IZ1989 and IZ1999 

is 36 additional cities passing an ordinance. We will be using this Below-Market Housing 

Mandate Variable in our first difference (FD) model to investigate how changes in the policy 

variable affect price and quantity. Figure 3 indicates the number of California jurisdictions 

with below-market housing mandates over time. The difference variables are fairly 

constant and capture a large number of cities that passed ordinances during the decade.   

                                                           

13  Section 5 provides details of this index.  
14  Dalton and Zabel (2008) provide an excellent summary of the housing regulation data, and they 
point out that most data on land use regulation is cross-sectional.   
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Figure 3: Number of California Cities with Below
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interest were all of the same sign and statistically significant. The later period contains 

more data points and control variables so the following discussion focuses on the 

regressions for the 1990-2000 period because they are more informative.  

Let us first consider starting with an ordinary least squares (OLS) model. A cross-

sectional model for 1990 and 2000 would be specified as: 

 
lnYit = β0 + d0,tYR2000it + d1,tIZyrit + β1,tXit + ai + vit   (Equation 1) 

i = city 
           t = 1990, 2000 
 
The dependent variables are housing prices or quantity in the respective regressions. The 

independent variables explaining quantity or price are the policy indicator variable (IZyr), a 

dummy variable allowing the intercept to change over the decade (YR2000), and other 

control variables (Xit).  The problem is that that the error term contains two terms: the 

usual error component (vit) and the unobserved fixed city component (ai).   

The coefficients for each variable are time subscripted to allow for different slopes 

(or impacts) for each time period. Our policy variable is defined as a lag variable. A new 

ordinance applies only to projects submitted after the policy date. Other housing projects 

already in the queue may be exempt from the ordinance.  Since housing projects may take 

several years to complete, lagging the policy variable allows us to see how much time 

passes before the policy actually impacts the housing market in terms of output and prices.  

Our approach is to specify a single lag period for each model we estimate.  A more general 

approach would be to specify a set of lags going back in time.  Adding lagged variables may 

help identify a specific lag structure but will likely not change the long run impact of the 
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policy.17 We tested several lag periods (regressions availab
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and 7 percent fewer housing units compared to cities that did not adopt the policy.21  Other 

control variables are insignificant, but, as expected, positive changes in income and 

education level are associated with increases in the average price of homes.22  For the 

output model, adjusting for heteroskedasticity reduced most of the standard error 

estimates on the control variables, but density and travel time to work remain statistically 

significant.23 The coefficients of the below-market housing variable were significant in 

every version of the regression we ran. 

We also ran the regressions for changes between 1980 and 1990 and found similar 
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and the 1980-1990 output effect was similar in size and significance. The coefficient of the 

policy variable was 0.08555 in the regression on price and -0.0781 in the regression on 

quantity,25 indicating that for the 1980 and 1990 period cities that adopted a below-market 

housing mandate ended up with 9 percent higher prices and 8 percent fewer homes. 

 

Table 2: How Below Market Housing Mandates Affect the Average Price and Quantity of 

Housing: First Difference Regression Results.     
 

Dependent Variable:      ln(average price 2000/1990) ln(# of units2000/1990) 

  

Independent Variables 

(differenced 2000-1990) 

Coefficients and 

(Standard Errors) 

Coefficients and 

(Standard Errors) 

 �=328 �=418 

Below-Market Housing Mandate Policy 
(1985-1995) 

 0.2187*** 
(0.0378) 

-0.0672** 
(0.0289) 

Population (100,000) 
-0.0952 
(0.650) 

-0.0134 
(0.0119) 

Density 
 0.0056 
(0.0125) 

 0.0950*** 
(0.0178) 

Median HH Income ($1000) 
 0.128*** 
(0.0209) 

-0.269 
(0.166) 

Proportion with College Degree 
 0.8128*** 
(0.2739) 

 0.1407 
(0.2102) 

Proportion > Age 65  
0.1215 
(0.5914) 

 0.3313 
(0.4239) 

Proportion Below Poverty level 
-0.9336* 
(0.5254) 

-0.4489 
(0.3550) 

Mean Travel Time to Work 
 0.0051 
(0.0046) 

 0.126*** 
(0.0041) 

Constant 
-0.0257 
(0.0379) 

-0.0397 
(0.0279) 

Adj. R-Squared 0.4788 0.3452 

F-Stat 38.
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5.  Checks for Robustness 

The results indicating that the policy leads to less output and higher prices appear 

very robust.  In this section we describe some of our robustness checks, and none of them 
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occurred. It is possible that the price increases occurred prior to passage of the policy.26   

The simplest way to avoid this potential problem is to look at how policy changes in prior 

periods affect the dependent variable later periods (for example how do policy changes in 

the 1980s affect price and output changes in the 1990s).27  This eliminates the potential for 

reverse causality (although it does limit the number of participating cities in the sample 

and only measures the effect of a policy years after it was first introduced).  Table 3 reports 

how changes in the policy between 1977 and 1987 or 1979 and 1989 period are correlated 
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stage estimate of the policy variable is more complicated since it is defined in terms of a 

probability rather than a dummy variable.  For example the estimated price coefficient of 
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Proportion below 
Poverty Level 

-1.6680** 
(0.7112) 

-1.7470** 
(0.7575) 

-0.5721 
(0.3207) 

-0.5374 
(0.5389) 

Constant 
0.1304 
(0.1300) 

0.1376 
(0.1371) 

0.1023** 
(0.0463) 

0.0952** 
(0.0466) 

     

Adj. R-Squared 0.1205 0.0157   

F-Stat 28.23*** 25.31*** 9.66*** 9.77*** 

     

Note: *, **,*** denotes significance at the .10, .05, .01 levels, two-tailed test. 
 
 

�-������.���	��
�����*�
/���,���,��	�/�����

�

A fixed effects model works best when all city-specific characteristics are the same 

in the different time periods. For example, Sausalito had nice views of the San Francisco Bay 

in 1990 and 2000, and since we are differencing the data, that city specific characteristic 

will not affect any of the policy coefficients in the regression. Nevertheless, if a city adopting 

a policy has other unobserved city-specific changes, the effects of those changes can 

manifest in the policy coefficient.32 Our regressions include various control variables to 

minimize this problem, but some of the more difficult ones to include due to data 

                                                           
32  Using the average sales price for a city may fail to properly control for heterogeneous housing units.  
Suppose, for example, that new housing units are larger or higher quality.  Here the proper interpretation of 
the coefficient would be that cities imposing below-market housing mandates have 20 percent higher prices 
overall rather than them increasing the price of a given home by 20 percent. Some of the increase in average 
prices over the decade could be attributed to changes in quality. But it’s unclear how the policy would impact 
housing quality.  Most developers build in various cities and must supply market rate units based on demand 
from homebuyers who choose where to locate. It may be that part of the impact could be explained by an 
increase in the change in higher quality units for cities that adopt the policy, but we suspect that increase 
would be minor.  

Another issue related is the policy variable. As we stated earlier, each ordinance has many 
characteristics and some are more restrictive than others.  For example some cities may require 20 percent of 
the units to be price controlled while another city may require a small in-lieu fee and/or offset it with 
developer incentives. But currently we are basing our tests on whether a city adopts the policy or not, which 
assumes equal impact for all cities adopting the ordinance. Such a variable may not adequately capture this 
diversity of policy, but this would seem to suggest a diluted impact of the policy variable when compared to a 
more complex policy variable. 
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limitations are changes in regulation. If, on the one hand, a city adopted inclusionary zoning 

while reducing other zoning restrictions, the negative effects of the price controls would be 

less pronounced (that is, the coefficient of the inclusionary zoning policy variable for 

housing production would be less negative). If, on the other hand, a city adopted 

inclusionary zoning while increasing other zoning restrictions, the coefficient of the policy 

variable would be more pronounced. Thus, unobserved changes in regulations could push 
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Rosenthal, 2008).



 

 29 





 

 31 

Dietderich, Andrew G. (1996) “An Egalitarian Market: The Economics of Inclusionary Zoning 
Reclaimed” 4
����!�5�/��������
*���� 24, pp.23-104. 

Ellickson, Robert (1981) “The Irony of ‘Inclusionary’ Zoning” 6
*���������	

��	��������,	�� 54, 
pp.1167-1216. 

Fischel, William A. (1985) ������
�
!	���

�7
�	�.�������+�#�
%������	.����+%%�
�����
�+!��	����

�����5����
���
��. Baltimore: Johns Hopkins University Press. 
Follain, Jr., James R. (1979)  “The Price Elasticity of the Long-Run Supply of New Housing 

Construction” �������
�
!	���55(2), pp.190-199. 
Glaeser, Edward L., Gyourko, Joseph, and Saks, Raven E. (2005a) “Why Have Housing Prices Gone 

Up?” +!��	������
�
!	�����,	���95(2), pp.329-33. 
Glickfeld, Madelyn, and Levine, Ned (1992) ��.	
����8�
����---��
���������	
������������!��������

�

�����

��
����8�
�����
���
������9���.�!����9���*����	�����	

��	�. Cambridge, MA: 
Lincoln Institute of Land Policy. 

Green, Richard K., Malpezzi, Stephen, and Mayo, Stephen K. (2005a)  “Metropolitan-Specific 
Estimates of the Price Elasticity of Supply of Housing, and Their Sources” +!��	����

��
�
!	����,	���95(2), pp.334-39. 
Glaeser, Edward L., Gyourko,  Joseph, and Saks, Raven. (2005b) “Why Is Manhattan So Expensive? 

Regulation and the Rise in Housing Prices” �����
*�����

�����:���
�
!	�� 48(2), pp.331 -
369. 

Glickfield, Madelyn, and Levine, Ned. (1992) ��.	
����8�
������
���������	
������������!��������

�

�����

��
����8�
�����
���
������9���.�!����9���*����	�����	

��	�. Cambridge, MA: 
Lincoln Institute of Land Policy. 

Gyourko J., Saiz A., and Summers A. (2008) “A New Measure of the Local Regulatory Environment for 
Housing Markets: The Wharton Residential Land Use Regulatory Index” 5�/���6�*�	�� 45(3), 
pp.693-729. 

Hanushek, Eric, and Quigley, John (1980) “What is the Price Elasticity of Housing Demand?” ��,	���


���
�
!	�������6���	��	���62(3): 449-454. 

Hausman, J.A. (1978), "6%��	
	���	
��������	����
�
!���	��;��Econometrica, 46, pp.1251-1271 
Helfand, Duke and Hymon, Steve (2007) “L.A. Mayor Presses for Affordable Housing” �
��+�.�����

�	!��, October 17, 2007. 
Higgins, Bill (ed.) (2003) ���	

��	��1���*�	
�����(
*�	�.�������- Sacramento, CA: Institute for Local 

Self Government. 
Hinz, Greg (2007) “Homing In: Affordable-Housing Shortage Tempting Pols to Meddle with Market” 

���	�<����	��.
�)*�	������January 8, 2007, p.2.  
Home Builders Association of Northern California v. City of Napa��(2001)�89 Cal. App. 4th 897 

(modified and republished 90 Cal. App. 4th 188). 
Kautz, Barbara Erlich (2002) “In Defense of Inclusionary Zoning: Successfully Creating Affordable 

Housing” 5�	,���	���

�6���4����	��
�������,	�� 36(4), pp.971-1032. 
Landis, John et al. (2000)���	�	�.������


�����	

��	��(
*�	�.�0�,��
%!����#�
=���	
�������

�
�����	������>>?@�2�2- Sacramento: California Department of Housing and Community 
Development. 

Levine, N. (1999) “The Effects of Local Growth Controls on Regional Housing Production and 
Population Redistribution in California” 5�/���6�*�	�� 36(12), pp.2047-68. 

Lewis, Paul G. (2003) ���	

��	�<��(
*�	�.����!�������������1��*��

��
�����
��
!%�	����. San 
Francisco: California Institute for Public Policy. 

Malpezzi, Stephen (1996) “Housing Prices, Externalities, and Regulation in U.S. Metropolitan 
Areas” �
*�����

�(
*�	�.��������� 7(2), pp.209-241. 

Mayer, Christopher J., and Somerville, C. Tsuriel (2000)  “Residential Construction: Using the Urban 
Growth Model to Estimate Housing Supply” �
*�����

�5�/�����
�
!	���48, pp.85-109. 



 



 

 33 

Wooldridge, Jeffrey M.  (2006) 1���
�*��
�����
�
!���	����+�9
�����+%%�
���, 3rd Edition, Thomson 
South-Western. 


