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Introduction Hypotheses and Data Conclusion
This study looks for one unintended consequence of « Our dependent variable, the percentage of undeveloped land that converts to residential land cover, must eventually * A comparison of PS-adjusted and unadjusted results
large-lot zoning: the possibility that it will increase the decline as minimum lot size (MLS) gets very large. One reason is that the size of front and backyards stabilizes.? (figures 4 and 5) suggests that selection bias is not
amount of land converted from rural land cover to « At low levels of MLS, however, land conversion could increase with increasing MLS, provided that the expected decline severe In this dataset. This Is also implied by table 1.
suburban lawn, even as it reduces the number of in the number of housing units with respect to increasing MLS is inelastic.?3 We therefore look for two possible e ZONINng group Z3 appears anomalous within a generally
homes that are built in a community. This Is one relationships between land cover change and increasing MLS: strictly declining or concave. inverse relationship between % land converted and
definition of “urban sprawl.” » The study area consists of 83 municipalities in the New Jersey Highlands (see figure 1, inset). The data of interest are MLS (figure 35). This could be because the real estate
Few zoning studies consider selection bias in the based on GIS overlays of digitized zoning maps (figure 1, left) and land use-land cover maps prepared regularly by the market “prefers” MLS=2 to MLS=1.5. Relative to zoned
choice of the zoning treatment. When the dependent New Jersey Department of Environmental Protection (figure 2, right). capacity, more lots may be developed at the higher of
variable measures parcel development (O or 1) or land » The statistical units of analysis are 252 unique combinations of municipality and MLS-defined zone, for land that was the two restrictions, leading to greater landscape
cover change (% of land converted), controls for undeveloped in 1995. change.
selection bias are even less common, because these « For a number of reasons, MLS is treated as a categorical rather than a continuous variable. Similar MLS are * Group Z3 aside, statistically significant declines in land
models employ nonlinear link functions.* aggregated into a manageable number of zoning groups (figure 3, below left). Internal variance within each group is cover change relative to group Z1 do not kick in until
The present study uses inverse propensity score minimal because only a handful of the thirty observed MLS dominate the study area (figure 3). MLS>2 (hgure 5). A larger sample size could sharpen
weighting to control for selection bias across six zoning this resulit.

Chester wp, NJE
AN T

AL o
s
Q(i“z ;

>
> o

classes in a study of the percentage of land cover
change in northwestern New Jersey from 1995 to 2002. Met h 0 d S

e

¥ ~ %
g Oy
. P

Chester Township, NJ

Figure 1 A e Because the dependent variable is the percentage of land in each zoning group that developed between 1995 and

2002, the outcome equation Is modelled using fractional logit.

* The propensity score equation models selection into zoning groups Z1 through Z6 as a function of covariates likely to
affect either the zoning treatment or the development outcome (table 1). This model employs generalized logit.*

* In both propensity score and outcome equations, the square root of zone size serves as a regression weight. Square
root of zone size is combined multiplicatively with the inverse propensity score as a weight in the outcome equation.*

Legend

Residential Zoning

- Residential, 1 du/5 ac
- Residential, 1 du/3 ac
- Residential, 1 du/2 ac
- Residential, 1 du/ac

Residential, 1.5 du/ac

Residential, 2 du/ac

Residential, 2.5 du/ac

Residential, 3 du/ac

Legend
2002 Land Use/Cover

AGRICULTURE

Residential, 4 du/ac

Residential, 7 du/ac

- Residential, 8 du/ac
- Residential, 12 du/ac
- Residential, 26 du/ac
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Figure 4. Actual % of land developed by zoning group Figure 5. Predicted % of land developed, with 90%
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4) Our multinomial treatment setup, including the use of two separate regression weights in the
0.0% 0% outcome equation, is virtually identical to the following biomedical application: Leslie, S., and
i MLS=5 z1 22 23 24 z5 26 1 2 3 4 5 6 | P. Thiebaud. 2007.Using propensity scores to adjust for treatment selection bias. SAS Global
20 MLS=3 i Zoning group Zoninggroup Forum, Statistics and Data Analysis Paper 184-2007.
MLS=1 1 5) The use of normalized means for analyzing covariate balance (as opposed to t-tests) is
. ' ionifi tlv diff . 73 with b < 5% recommended in the recent text by Imbens, G., and D. Rubin. 2015. Causal inference for
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E MLS=2 Normalized difference in covariate means:
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Percent land considered prime agricultural soil 0.116 evidence of confoundedness. « The NJAES Office of Research Analytics, with special thanks to Daniel Farnsworth and Leslie
Percentage change in residential parcel value 1980-1990 -0.006 O’Hara. We acknowledge the mapping and scholarly contributions of Melanie McDermott, Tom
Percent land in steep slopes 0.025 Rudel, David Tulloch and the Grant Walton Center for Remote Sensing and Spatial Analysis.
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006 042 078 114 150 186 222 258 294 330 366 402 438 474 510 546 582 ]
mls 95 Means are weighted by size of zone. All but the first variable are municipal level. gOtt“eb@aeSOp . rUtgerS. ed U




	�
	Slide Number 2

