
Abstract

From 1998 to 2006, over three-quarters of the more than 1,550 U.S. referenda tar-
geting open space passed. We analyze the success of the conservation movement
at holding referenda in areas with greater ecological value and greater likelihood of
supporting conservation. To do so, we first analyze the patterns in where referenda
are held and in which finance mechanisms they employ. Controlling for these two
selection patterns, we then investigate the factors determining the success of the ref-
erenda. Our findings suggest that conservation groups are pursuing a successful
strategy, targeting communities with above-average probabilities of passing refer-
enda and higher ecological value. Nevertheless, our results suggest that overlooked
opportunities exist in minority and middle-class neighborhoods, in suburban
fringe areas, and in the Southeast. © 2010 by the Association for Public Policy Analy-
sis and Management.

INTRODUCTION

Open spaces contribute to a number of important ecosystem services: They provide
habitat for endangered species and other valuable flora and fauna, protect nearby
water from non–point source pollution, reduce urban heat islands and pollution,
sequester carbon, and provide desirable views and recreation opportunities.
Research has repeatedly demonstrated that households recognize and value these
services.1 Yet because open spaces are public goods, the private actions driving
urban sprawl do not fully account for them.

A variety of governmental and nonprofit agencies have attempted to step in and
protect open spaces. In the U.S., the federal government protects lands through the
holdings of the National Park Service, Forest Service, the Bureau of Land Manage-
ment, and through the Department of Agriculture’s Conservation Reserve Program,
which covers about 35 million acres of farmland at an annual cost around $2.3 billion.
At the other end of the spectrum, private nonprofits also play a role. For example, the
Nature Conservancy has an annual budget of about $1.1 billion for its conservation
work. In between, grassroots conservation efforts using voter initiatives have been
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1 For reviews of this literature, see Banzhaf (2010) and Bergstrom and Ready (2009). Bell, Huber, and
Viscusi (2009) recently estimated values for water quality nationally, and have pointed out that the dis-
tribution of individuals’ values for conservation is skewed, with the mean higher than the median. This
in turn suggests that conservation measures succeeding at the ballot box may not conserve as much land
as would be justified by a benefit-cost criterion.
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establishing open space funds managed by local governments.2 Over the period
from 1998 to 2006, there were 1,550 such conservation initiatives in the U.S. They
authorized almost $34 billion in conservation funds, or $3.7 billion per year on
average—more than the Conservation Reserve Program and Nature Conservancy
combined.

Moreover, these ballot measures have been strikingly successful. Over three-quarters
pass, usually by a wide margin. Although passage typically requires a simple major-
ity, the median measure receives approximately 61 percent of the votes. Clearly,
these measures are not arbitrary or capricious. Rather, they are the outcome of
work by local activists acting in consultation with national conservation organiza-
tions like the Trust for Public Land (TPL) and the Conservation Fund. Both organ-
izations have, in fact, published manuals that provide detailed guidance on “the
how and where” of designing and introducing conservation referenda (Hopper &
Cook, 2004; McQueen & McMahon, 2003). More importantly, the two organizations
have 55 and 28 regional and local offices, respectively, to coordinate and guide local
conservation efforts. Their activities include using screening tools and professional
polling to assess the potential for conservation measures in various communities;
consulting on conservation financing options; exploring legal issues; designing
political campaigns; drafting ballot language; and fundraising. Through these activ-
ities, the TPL claims that it has helped local communities in 47 states protect 2.5
million acres, and the Conservation Campaign, which it founded in 2000, directly
contributed to 303 conservation campaigns.

These conservation initiatives, therefore, are the result of a combination of top-
down planning and management by national organizations and bottom-up work by
enterprising land trusts and activists.3 Understanding the outcomes and the process
by which these initiatives appear is critical for understanding the conservation
landscape in the United States. In this paper, we address this issue by analyzing the
patterns observable in the types of communities holding conservation initiatives
and the types of finance mechanisms they employ. Recently, Nelson, Uwasu, and
Polasky (2007) have looked at similar patterns, describing the characteristics of
such communities. We use the same general modeling strategy, but address ques-
tions not previously considered in the literature. In particular, we assess the per-
formance of the conservation movement in managing the direct democracy process.

Promoting conservation at the ballot box is a costly activity, drawing on the
finances of national organizations and the work of local volunteers. Accordingly, we
hypothesize that if conservation organizations are managing the initiative process
as described above, they will use their resources to steer referenda to locations
where they are most likely to advance their conservation objectives. We further
hypothesize that these objectives include, other things equal, conserving more land
and conserving land with greater ecological value. In this paper, we empirically test
for both of these patterns.

First, we hypothesize that conservation organizations direct their efforts toward
areas with more conservation value, as proxied by nearby surface water and endan-
gered species. Conservation is especially valuable in such areas (or development is
especially damaging), because of the effects of runoff on water quality and the habi-
tat for threatened species. Thus, if national organizations are maximizing an eco-
logical objective, or if grassroots members are motivated by such objectives, 
we would expect to find a pattern with conservation efforts directed to such areas.

2 More generally, the use of direct democracy is quite pervasive in the United States. Gerber and Phillips
(2005), for example, report that more than half of all states and cities provide for either initiatives or ref-
erenda and that more than 70 percent of the U.S. population resides in a state or city with some form of
direct democracy (p. 311).
3 The confluence of these two processes is what we are calling the “conservation movement.”
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In fact, our results do suggest that local conservation efforts are being steered
toward ecologically valuable areas. Jurisdictions with more endangered species and
more surface water are more likely to host conservation initiatives. For example,
municipalities holding referenda have over twice as much surface water and 10 per-
cent more species than other municipalities.

Second, we hypothesize that conservation organizations are using the initiative
process efficiently and effectively to conserve more land. A testable implication of
this hypothesis is that they systematically target communities where referenda are
more likely to pass. Similarly, we would expect them to use finance mechanisms
that are more likely to be successful in the given community. We address these ques-
tions by linking our model of the selection process with a model of voting outcomes.
Again, there is evidence that the movement successfully navigates this dimension of
the process as well. The predicted “yes” vote for conservation referenda is 6 to 7 per-
centage points higher in those communities that do in fact hold them. Nevertheless,
there is room for improvement. We show that our econometric model is capable of
selecting communities that have even higher success rates than those observed. In
particular, potentially successful missed opportunities are in minority communi-
ties, in the Southeast, and in well-educated communities with higher homeowner-
ship rates.

Our work is closely related to other recent work on conservation initiatives. 
Kline (2006), Kotchen and Powers (2006); Nelson, Uwasu, and Polasky (2007); and
Sundberg (2006) have looked at the question of which communities are most likely
to approve conservation initiatives if they happen to hold one. These papers do not
consider the question of performance, however. Rather, they focus on the demand
for conservation—that is, who wants this conservation, as revealed by their voting
outcomes.4 Nevertheless, in studying this question, some of these papers have rec-
ognized the fact that the communities holding referenda may be selected in ways
that make them unrepresentative of the nation as a whole. If selection occurs on
unobservable factors that cannot be controlled for econometrically, then it will bias
the estimated relationship between local factors and approval of referenda. Nelson,
Uwasu, and Polasky (2007) and Kotchen and Powers (2006) correct for this poten-
tial bias by using the selection correction procedure proposed by Heckman (1979).
Nelson, Uwasu, and Polasky (2007) do so for a national sample of communities,
Kotchen and Powers (2006) for New Jersey and Massachusetts only. They do not
find evidence of selection on unobservables.

Although our analysis is closely related to these works, a distinct difference is that
we seek to understand the selection process, as it provides insights into the direct
democracy process. In particular, we ask whether conservation organizations sys-
tematically steer initiatives (of particular types) to communities with either observable
or unobservable factors that make the initiatives more likely to succeed as well as
more ecologically valuable. In contrast, previous work has focused on who approves
referenda, controlling for selection on unobservables as a “nuisance.” In other
words, the literature heretofore has focused on understanding outcomes while con-
trolling for the statistical problems posed by selection. We reverse that logic, trying
to understand the selection process, including selection on areas with more prom-
ising outcomes as well as areas with more ecological value.

Although our primary motivation is to assess the patterns of referenda and their
efficiency in achieving conservation objectives, the similarity in our modeling

4 In this sense, this work is related to research into households’ willingness to pay for conservation. Since
Deacon and Shapiro (1975), a number of authors have used referenda as a window into household pref-
erences. See also Kahn and Matsusaka (1997), Kline and Wichelns (1994), and Vossler and Kerkvliet
(2003).
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approach with the previous literature does afford an opportunity to revisit the ques-
tion of who votes for conservation. A second look at this question is merited for
three reasons. First, although employing the method of Heckman (1979) to control
for sample selection bias, neither Nelson, Uwasu, and Polasky (2007) nor Kotchen
and Powers (2006) used exclusion restrictions in their estimation, that is, factors
that affect the selection process without affecting the voting outcome. Yet such
exclusion restrictions are essential for identifying potential bias. Second, while
attempting to control for selection in geographic patterns, they essentially assume
that the type of financing mechanism used (debt vs. taxes) is randomly assigned. 
We use a polychotomous selection model of Dubin and McFadden (1984) that
extends Heckman’s (1979) model to a choice of the type of referendum as well as
whether to hold one. Finally, we use the most complete data set to date, using more
recent years and all national jurisdictions, rather than a sample. Although ex ante
there are good reasons to revisit the question, we find no evidence of selection bias
on unobservables in the estimates of voting outcomes, which is consistent with the
previous work. We do find evidence of rational selection on observables consistent
with our hypotheses.

The structure of the paper is as follows. In the second section, we introduce the
formal model and describe our empirical strategy. The third section describes 
the data. In the fourth section, we discuss our results, both for the patterns of where
referenda occur and where they are likely to be successful. With these results, we
assess in the fifth section the performance of the conservation movement in mak-
ing use of local referenda and indicate some further opportunities suggested by our
analysis. We then conclude the paper with a brief summary and further thoughts.

EMPIRICAL STRATEGY

Following Deacon and Shapiro (1975) and others, we utilize the following model of
referenda selection and outcomes:

yijt � x�itbj � eijt (1)

where yijt is the log-odds ratio of the outcome of a referendum of type j in commu-
nity i in year t [that is, ln(percent yes/percent no)], xit is a vector of characteristics
for community i in year t, bj indicates the effect of x on the outcome of a referen-
dum of type j, and eijt is the disturbance term. For this analysis, the four referenda
alternatives j are (1) no referendum ( j � 0), (2) a referendum using bond financing,
(3) a referendum using property taxes, and (4) a referendum using alternative
financing (including income taxes, sales taxes, real estate transfer taxes, and other
mechanisms). yijt is observed for community i if and only if

vijt � maxk{vikt} and j � 0 (2)

where vijt is the “utility” of holding referendum type j in community i. In other
words, a choice process that is governed by local activists, national organizations,
and local rules selects the most preferred of all possible alternatives. These commu-
nity preferences are described and approximated by the following linear function:

vijt � x�itgj � z�itdj � uijt (3)

where zit is a vector of additional variables.
If uijt is distributed Type I extreme value, then the probability of any referendum

type (including no referendum) being observed can be estimated with a multino-
mial logit model. In that case, the probability of observing alternative j in commu-
nity i in period t is
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exp(x �itGj � z�itDj)
Pijt �

a
k

exp(x �itGk � z�itDk)
(4)

If the value of an element in x makes it more likely that a referendum of type j will
be held in community i [by Equation (3)] and also makes it more likely that a ref-
erendum of type j will do well in that community [by Equation (1)]; that is, if g and
b are correlated, then this would be a case of selection on observables. For exam-
ple, national land trusts might apply their screening model based on observed xs to
prioritize communities. Such effects pose no special econometric problem for esti-
mating b. However, such relationships are of interest as a window into the planning,
management, and behavior of conservation organizations in the direct democracy
process, and so are relevant to our research and policy questions.

On the other hand, if the u and e are correlated—that is, if the unobservable fac-
tors disposing a community to having a referendum (of type j) make it more likely
to pass a referendum (of type j), then this is a case of selection on unobservables (to
the econometrician). For example, we might imagine the knowledge of local experts
or the gathering of special information such as polling data. In this case, least
squares estimation of b in Equation (1) will be biased. In the case of a simple choice
of whether or not to hold a referendum, the model of Heckman (1979) corrects for
this bias by computing the conditional mean of e given its estimated correlation
with u. Importantly, nonparametric identification of this correlation requires some
variables, here denoted as z, that appear in Equation (3) but not Equation (1). That
is, these variables affect the probability a community holds a referendum (of a par-
ticular type), but not the success of a referendum (of that type) once held. Without
such variables, the control through the selection equation is based solely on 
the assumption of a joint normally distributed error and no new information (see
Wooldridge, 2001). We discuss our choice of zs below, following a discussion of the
data.

Lee (1983) and Dubin and McFadden (1984) have generalized the selection model
to multiple choices.5 We follow Dubin and McFadden (1984) in assuming that the
es are correlated with a linear function of the us. Schmertmann (1996) and Bour-
guignon, Fournier, and Gurgand (2007) have found that, in Monte Carlo simula-
tions, this model is the most robust to violations of the maintained assumptions.
Under this restriction, an unbiased version of Equation (1) can be estimated by
including a simple correction factor:

Yijt � x�itbj � (5)

where P̂ is the estimated probability as computed by Equation (4) (Dubin & McFadden,
1984). However, as with other two-step models, this bias correction is likely to come
at the expense of efficiency.

DATA

The data sets employed in this paper include the land vote data set on open space
referenda, U.S. Census data on local demographics, USDA data on land uses and on
the presence of endangered species, and political and fiscal data from a variety of
sources. We discuss each of these data sources in turn.
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5 See Bourguignon, Fournier, and Gurgand (2007) for an excellent review and discussion.
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Land Vote Data

The Trust for Public Land’s “Land Vote” data set provides data on the number of yes
and no votes cast in each conservation referendum and descriptors about the refer-
endum itself, including the finance mechanism and in some cases the level of fund-
ing and the purpose of the preservation (ecological, recreational, historical).6 We
use data on all open space referenda in the U.S. from 1998 to 2006 at the munici-
pal and county levels.7 This is the longest data set assembled to investigate the
direct democracy process for land conservation. Before using these data, we
reviewed the written descriptions of each proposal and recoded the Land Vote data
set where necessary.8

As noted above, the initiatives use a variety of finance mechanisms, and these
may be tailored to suit the conditions and preferences of each community. Table 1
offers information on the type of finance mechanism, by type of jurisdiction. It
reveals that bonds and property taxes are the two most common mechanisms, and
that the vast majority of referenda are at the county or municipal level. Some 14
percent of these referenda explicitly mention ecological purposes in their language.
Fifty-two percent mention recreation and 25 percent mention agricultural open
space. A smaller share (5 percent) mention developed recreation such as parks and
ball fields.9

Admittedly, these data on funding for open space preservation are only one aspect
of direct democracy. On the other side of the coin are pro-development measures.
Gerber and Phillips (2003, 2004) find that voters not only support local initiatives
for growth controls, but also are willing to vote in favor of development measures,
especially where they are endorsed by respected interest groups (like the Sierra
Club). Although data on pro-development measures are only available for a small
number of counties, future work might consider jointly modeling placement and
outcomes for both pro-growth and pro-conservation measures.

6 These data are available at http://www.tpl.org. See also Meyers (1999) and Meyers and Puentes (2001).
7 Ideally, our data would go back to at least 1988. The fact that the data set does not include referenda
prior to 1998 is a limitation, as some early adopters may appear as nonadopters. However, according to
the Trust for Public Lands, 79 percent of referenda held between 1988 and 2006 were held in 1998 or
later (see http://www.tpl.org/tier3_cd.cfm?content_item_id�12010&folder_id�2386/).
8 In particular, we recoded a number of tax rates based on the description of the referendum. We also
reclassified and recoded the referenda types.
9 Arguably, one might drop the observations for parks. We have controlled for them in sensitivity analy-
ses and found it does not affect the results.

Table 1. Cross-tabulation of jurisdictions and financing mechanisms.

Jurisdiction

County Municipal Special district State Total

Bond 114 404 22 24 564
Property tax* 86 630 20 0 736
Income tax 0 63 0 0 63
Sales tax 62 48 0 1 111
Other † 11 50 10 5 76

Total 273 1,195 52 30 1,550

* Includes property tax surcharges.
† Includes real estate transfer tax.
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Demographic and Land Use Data

We use the 2000 U.S. Census to collect demographic data on our communities.10

Variables include population density; household income; age, race, and education
profiles; housing ownership rates; and mean housing values. Table 2 describes these
data at the jurisdiction level, differentiated by jurisdictions with and without refer-
enda and by type of jurisdiction (county and municipality).

To measure the rural character of a county, the political clout of farmers, and the
extent of an important type of open space, we collected county-level agricultural
and land use data from the USDA’s Economic Research Service. These data include
the number of farms, acreage in farming, the average value of farmland, and the
gross value of farm products. Data were collected for 1997 and 2002, and changes
were computed for the number of farms and the acres in farming as a measure of
pressure on farmland and perhaps other open space as well. These data are sum-
marized in the second panel of Table 2.

Such demographic and land use data serve as predictors of where referenda are
held, where they are successful, and the connection between the two. If conserva-
tion organizations are managing the initiative process efficiently and effectively, we
would expect that referenda (or referenda of a given type) are more likely to occur
in communities having those characteristics associated with their success.

Other characteristics speak to this question as well as to the question of the suc-
cess of the initiative process at targeting areas with more conservation values. To
address this issue, we attach data on the number of endangered species, obtained
from the Environmental Protection Agency, and the area of a jurisdiction covered
in surface water.11 These data are summarized in the third panel of Table 2. If
organizations are successful at targeting areas with more ecological value, we
would expect to find a relationship between where referenda are held and these
indicators. Moreover, surveys show that ecological values are the main reason most
households desire to protect open space, followed by agrarian values (Kline &
Wichelns, 1994, 1996; Rosenberger, 1998). Accordingly, voters may be more likely
to approve referenda in areas with more ecological value. We test both hypotheses.

Political and Fiscal Data

The last type of data pertains to the political process and attitudes in each jurisdic-
tion, summarized in the bottom panel of Table 2. We purchased 2000 county-level
presidential elections data from USElectionAtlas.org. These data serve two pur-
poses. First, voting patterns in the presidential election may be a predictor of refer-
endum propensity and success. Second, conditional on ideology and party affiliation,
within-state differences in voter turnout can serve as a proxy for political activity.
Political activity, in turn, may be a factor in the propensity for an area to engage in
ballot initiatives. Thus, voter turnout can serve as one of the z variables in Equation (3),
helping to identify the propensity to hold referenda.

10 A crucial step for the municipal-level models is to identify the universe of jurisdictions that could have
held referenda. For each state, we matched the name of the jurisdiction holding a referendum to a cen-
sus unit with the same name. Sixteen states were found to have all their referenda in what the U.S. Cen-
sus refers to as “places.” For these states, the set of communities is the set of all places. Twelve states
were found to have all the referenda in Census “county subdivisions.” For these states, the set of com-
munities is the set of all county subdivisions. In six states, the two geographies were identical, so the
choice was immaterial. And finally, two states (Illinois and New York) had a mix of subdivisions and
places, with 23 referenda in subdivisions and 10 in places. In these cases, we used the subdivisions 
(as they were more common) and dropped the place geographies.
11 Species data are observed at the county level. For our municipality model, all species in the surround-
ing county are assumed to be potentially affected by conservation practices. The data are available from
http://www.epa.gov/espp/database.htm.
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The fiscal and political setting in which each jurisdiction operates is also impor-
tant. First, we have identified, for all counties in the U.S., tax revenues and interest
payments on existing debt from the Tax Foundation and the U.S. Census of Govern-
ments.12 For counties with missing data, we adopt the practice of coding a dummy
variable to capture their mean effect. Second, we have identified state-level rules
governing local jurisdictions’ freedom to hold referenda, raise taxes, and raise debt.

Table 2. Demographic, land use, elections, and finance data (mean values).

Counties Counties Municipalities Municipalities
Without with Without with

Variable Referenda Referenda Referenda Referenda

Demographic Data
Median hhold. inc. 23,200 34,118 39,007 65,058
Median house value 76,371 153,464 92,474 214,565
Prop. owner-occupied 0.745 0.707 0.779 0.766
Prop. hholds. in pov. 0.165 0.301 0.119 0.059
Prop. pop �65 0.150 0.121 0.150 0.126
Prop. pop �18 0.256 0.250 0.257 0.250
Prop. pop white 0.832 0.805 0.892 0.893
Prop. no H.S. diploma 0.221 0.144 0.269 0.173
Prop. bach. degree 0.170 0.308 0.167 0.386
Density (pop./sq. mi.) 177.7 723.8 818.5 1528.8

Land Use Data
Square miles 960.6 1053.0 34.2 29.8
Prop. pop. urbanized area 0.372 0.756 0.309 0.783
Prop. pop. on farm 0.052 0.010 0.054 0.005
Prop. land in farming 0.069 0.015 0.118 0.010
Pct. change farmland 97–02 0.010 �0.093 0.013 �0.087
Value of farmland ($/acre) 1,659 4,185 2,051 7,958
Value of farm produce 62,991 82,457 95,963 76,544

Ecological Data
Prop. area water 0.040 0.105 0.028 0.072
Endangered species 3.32 6.91 3.92 4.33

Political Data
Prop. vote Bush 2000 0.575 0.507 0.534 0.432
Prop. voter turnout 0.548 0.580 0.561 0.596
Per capita taxes 0.341 0.449 N/A N/A
Per capita interest payments 0.028 0.044 N/A N/A
Tax info unavailable (0/1) 0.051 0.023 N/A N/A
Interest. info unavailable (0/1) 0.264 0.050 N/A N/A
Referenda index (0–4) 2.057 2.121 2.255 2.182
Voter approval for tax 0.240 0.353 0.288 0.340

increase (0/1)
Voter approval for general 0.811 0.809 0.767 0.659

debt (0/1)
Voter approval for revenue 0.224 0.277 0.170 0.081

bonds (0/1)
Home rule index (0–4) 2.512 2.852 2.405 1.631

N 2,895 177 27,274 838

12 We also obtained these data for municipalities, but there are many missing observations in the Cen-
sus of Governments data set, and many observations that were impossible to match on the basis of their
name. Accordingly, we were not able to use these data in the municipal-level models.
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We include an index, developed by Geon and Turnbull (2006), which captures the
relative autonomy granted to local jurisdictions in a state’s constitution (from
strong “home rule” to strong “Dillon’s Rule”).13 We also develop an index of the
propensity for states to hold referenda, coded from 1 to 4, based on a state-by-state
review of referenda and initiatives in Krane, Rigos, and Hill (2001).14 This hand-
book gives a description of the extent to which referenda have been used in each
state historically. Finally, using the same source, we identified states that require
voter approval for, respectively, increases in property taxes, increases in general
debt, and increases in debt tied to dedicated revenue streams (revenue bonds).

The direct democracy literature also has shown that the role of interest groups
and the attitudes and activity of local councils can affect the propensity of commu-
nities to use initiatives for conservation (Gerber & Phillips, 2003, 2005). Unfortu-
nately, such information is not available at the national scale. We thus rely on
explaining observed patterns of conservation initiatives with state-level fiscal rules
for local jurisdictions, combined with local fiscal variables, demographics, geogra-
phy, and presidential politics. As we report below, the combination of data appears
successful at explaining and predicting national patterns.

Before finally discussing the results from the selection and outcome equations for
both the county-level referenda and the referenda at the municipality level, we dis-
cuss potential complications with applying the Dubin and McFadden (1984)
approach to the land vote data and our exclusion restrictions and the implications
for our empirical strategy.

Potential Complications

Two factors complicate the application of the Dubin and McFadden (1984)
approach to the land vote data. First, our data set is a panel of jurisdictions from
1998 to 2006. Thus, there are nine separate “choice occasions” in which a commu-
nity might hold a referendum. To address this temporal issue, we include annual
fixed effects in our estimation of Equations (3) and (5), but otherwise constrain
coefficients to be constant across time.

A second complication is the possibility of multiple referenda within a jurisdic-
tion in a single time period or over time. There are 45 jurisdictions that have mul-
tiple referenda in a single year. In this case, we treat each referendum as a separate
choice occasion and re-weight them so that each community-year still has equal
weight in the model.15 There are also 321 jurisdictions that have multiple referenda
over the entire nine-year period. Multiple referenda over time pose a complication
because past referenda are likely to affect the probability of holding additional ones
and their outcomes. In each jurisdiction-year, we include an indicator variable for
the presence of prior referenda. Because our sample only goes back to 1998, how-
ever, we do not know the full history. To accommodate this fact, we interact this
indicator variable with the year, so that the presence of previous referenda as of
1999 can have a different effect than the presence of previous referenda as of 2006.

13 Dillon’s Rule is based on a decision made by the jurist John Forrest Dillon in Clinton v. Cedar Rapids
and the Missouri River Railroad (24 Iowa 455, 1868), in which he articulated the view that the authority
of local governments proceeds from the states and that local governments have only the powers expressly
granted to them. States have adopted Dillon’s Rule to varying degrees.
14 Our index is based on a subjective evaluation of the descriptions in Krane, Rigos, and Hill (2001). An
alternative approach would be to use the number of local initiatives in each state. Although some stud-
ies have acquired such information for specific states such as California (Gordon, 2009), we know of no
national database with such information.
15 We considered modeling multiple referenda as a separate alternative, but there were too few cases to
estimate the propensity for this choice.
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We also account for the type of referendum held in the past. Patterns of referenda
of different types over time might be part of a conscious strategy on the part of 
land trusts. For example, if a tax-financed referendum passes in one year, creating
a revenue stream, communities may in a subsequent year adopt a revenue bond,
borrowing against the previously dedicated tax revenues, to conserve more land
immediately. Thus, in the selection equation, we differentiate past tax referenda from
bond referenda. In the outcome equation, we interact current bond referenda with
the existence of past successful bond referenda to capture the strategy of borrow-
ing against future tax commitments.

Exclusion Restrictions and First Stage Estimation

As noted previously, nonparametric identification of the model requires exclusion
restrictions: the vector of variables z that appear in the “first stage” selection equa-
tion but not in the outcome equation. Our z vector includes three types of variables.
The first is county-level voting turnout in the 2000 presidential election. Turnout
plausibly captures political activism, which in turn may be associated with a local
jurisdiction’s propensity to hold referenda. However, turnout per se, after control-
ling for whom the residents support in an election, is not likely to affect the way
people vote on a referendum.

Second, we include a set of state-level dummy variables. These variables account
for discontinuous effects at the border, after controlling for observed political pref-
erences and other observable factors and for smooth functions of space (such as a
function of latitude and longitude). In contrast to voter preferences that affect the
outcome of a referendum, which are likely to be continuous across space, differ-
ences in state election laws, home rule, and other institutional factors that facilitate
(or encumber) ballot initiatives of different types are discrete at the borders. For
this reason, state-level dummies are an important factor for explaining the selection
of referenda, but they can plausibly be excluded from the outcome equation after
controlling for smooth functions of space as well as for demographics.

Unfortunately, a complete set of state dummy variables with effects differing by
type of referenda and type of jurisdiction (county/municipality) is not possible
because of insufficient variation in the data. As an alternative, we restrict these state
dummy effects to be identical for all types of referenda and for both jurisdiction
types. Consequently, they capture the state-specific propensity to hold conservation
referenda in general; that is, these state dummy variables affect the hold/don’t hold
referenda decision but do not affect the specific type of referendum.

Finally, we include state-level variables whose effects are allowed to differ by
jurisdiction type (county versus municipality) and type of referenda: The
Geon–Turnbull (2006) index of home rule; our index of the ease of voter initiatives
in each state based on Krane, Rigos, and Hill (2001); the dummy variables for
required voter approval for tax increases, general debt, and revenue bonds; and a
dummy variable for states that effectively have no functioning county govern-
ments.16 These play the role of additional zs in the model.

The restriction that the state dummy variables have the same effect on counties
and municipalities effectively implies that these two jurisdiction types must be
pooled in the first stage. The model can be described succinctly by modifying Equa-
tion (3) with additional indices:

vicsjt � xicstgcj � zicstdcj � ws � ucjt � uicsjt (3A)

16 Among states in our data set, this last group includes Arizona, Connecticut, Maine, Massachusetts,
Nevada, New Hampshire, Rhode Island, and Vermont.



Success and Design of Local Referenda for Land Conservation / 11

Journal of Policy Analysis and Management DOI: 10.1002/pam
Published on behalf of the Association for Public Policy Analysis and Management 

for referenda of type j in community i of jurisdiction type c (county/municipality)
in state s and year t. Note that all parameters are indexed by the jurisdiction type c
and finance type j with the exception of the state effects w. This indicates that with
the exception of these state effects, the county and municipal models are independ-
ent of one another. Otherwise, all variables have different effects for each jurisdic-
tion and, potentially, each type of finance mechanism. Moreover, we estimate two
outcome equations (the second stage of the empirical strategy), one for the coun-
ties and one for municipalities.

The intuition of these exclusion restrictions is that these variables should affect
the holding of referenda but not the outcomes. The variables are jointly significant
at the 1 percent level in the first stage, suggesting they do help determine the
propensity for local jurisdictions to hold conservation referenda of specific types. At
the same time, they are jointly insignificant at any standard level in the county-level
outcome equations, suggesting the exclusion restrictions are valid. Small subsets of
the variables are significant in some of the municipality-level models, but including
them in the second stage does not qualitatively change the other results. Accord-
ingly, for the sake of consistency we continue to exclude them in the county and
municipality outcome equations.

RESULTS

Propensity of Communities to Hold Referenda: Results from the Selection Equation

We begin our discussion of the results with the polychotomous selection model,
which explains the propensity of communities to hold referenda of various types.
Table 3 displays the estimated coefficients for Equation (3) for counties and munic-
ipalities, respectively. The table shows our estimates of g and d. Although the selec-
tion equation is estimated jointly to enforce common state effects, the parameters
for the explanatory variables are different for each referendum type and each juris-
diction type [the indices c and j in Equation (3)]. Each column in the table gives the
estimates for one of these categories. They can be interpreted as the effect of each
variable on the likelihood of holding a referendum of that type, relative to no refer-
endum, in a given year. The model has a good fit, with a pseudo-R2 of 0.36.17

From these results, we can see directly whether the pattern of grassroots activism
within the conservation movement combined with top-down management from
national nonprofits is directing conservation efforts toward areas with more ecolog-
ical value. We find that referenda are more likely to be held where there are more
endangered species and more surface water, with both effects statistically signifi-
cant in the municipality model. This suggests that the local conservation movement
is indeed systematically seeking out areas with more ecological value. Furthermore,
the correlation is even stronger if we omit the other regressors. As seen in Table 2,
county-level referenda occur in counties with more than double the average num-
ber of endangered species, and municipalities holding referenda have 10 percent
more endangered species than other municipalities. For both municipalities and
counties, jurisdictions holding referenda have more than twice as much surface
water as other jurisdictions. These patterns are consistent with policy and manage-
ment objectives to provide ecosystem services.

In addition to targeting areas with more ecological value, well-managed conser-
vation efforts would target areas where they are more likely to be successful. We
turn to this issue below, after reporting the second stage results of the outcome

17 Our model has similar success with out-of-sample predictions. If we estimate the model only through
2005, communities that actually went on to hold referenda in 2006 are predicted to have an average
probability of doing so of 5.6 percent, whereas communities that did not go on to hold referenda have
predicted probabilities of only 0.5 percent.
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equation (that is, our estimates of b). However, we first make some additional
observations about our first stage results related to this issue. In particular, we note
several factors that are associated with the likelihood of conservation initiatives.
Education is a strong predictor, with college graduates increasing the likelihood of
an initiative and high school dropouts decreasing it (see also Nelson, Uwasu, &
Polasky, 2007). A large share of children in the community reduces the probability
of an initiative, also found by Kotchen and Powers (2006).

Unlike the previous literature that did not distinguish the financing types, we find
that homeownership increases the probability of a bond referendum but reduces
the probability of a property tax referendum in the county model. Communities
with a greater proportion of the population living in an urbanized area as of 2000
also are more likely to hold referenda. Finally, requirements that voters approve any
debt taken on by a county or municipal government also increase the likelihood
that an initiative occurs there. This suggests that initiatives to purchase open space
are not simply end runs around local councils, as with the urban growth boundaries
studied by Gerber and Phillips (2005), but may be an integral part of the process,
indeed required by state laws. Whether these patterns help make passage of the
measures more likely remains to be seen.

Finally, as noted by Kotchen and Powers (2006) and Nelson, Uwasu, and Polasky
(2007), unbiased estimates of b require that there be no selection on unobservables,
that is, that b and g are uncorrelated or that the correlation be corrected for. For
this purpose, it is important that the exogenous instruments [the zi in Equation (3)]
are statistically significant in the first stage. In fact, we find that these variables are
jointly highly significant (p-value � 0.01). Moreover, as noted previously, it appears
that our set of exclusion restrictions is valid and provides substantial exogenous
variation in the data. The effect of these controls for selection on the outcome equa-
tion is discussed in the following subsection, but some of them are interesting in
their own right. For example, referenda are more likely when voter approval is
required for general debt (but not when it is also required for revenue bonds); prop-
erty tax referenda are more likely where voter approval is required for tax increases.

Success of the Referenda: Outcome Equation

Tables 4 and 5 report the estimates from our outcome equations [Equation (1)], for
counties and municipalities, respectively. Each table reports six models, three spec-
ifications of explanatory variables, each with and without our controls for sample
selection bias (based on the parameters estimated in Table 3). Model I is more parsi-
monious, whereas Model II considers more subtle effects from the finance variables,
such as the interaction between a bond referendum and a previously successful tax
referendum (to capture the strategy of basing a revenue bond on a previously
authorized dedicated revenue stream). It also considers interactions between the
level of homeownership and the choice of bond or property tax financing. Model III
considers information about the expressed purpose of the referendum, including
ecological, recreational, and historical conservation. Overall, the models have a
good fit by cross-sectional standards, with R2s of about 0.40 to 0.50 for the county
models and about 0.25 for the municipality models.

The evidence for the importance of sample selection on unobservables is mixed.
Comparing point estimates, several estimates change on the order of �1/3, includ-
ing the age, homeownership, and (in the municipality model) poverty variables.
Most interestingly, in both models, controlling for selection substantially increases
the estimated community preferences for bonds and property taxes. Alternatively, it
lowers the preferences for the omitted category of “other finance” relative to these
two finance mechanisms. This suggests that selection into this category based on
unobservable characteristics may be biasing the estimates. However, joint tests of
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the three Dubin–McFadden (1984) correction terms for selection on the type of ref-
erendum (bond, property tax, other finance) are always insignificant. Thus, we can-
not reject a simpler model of no selection on unobservables.18 This is an important
finding, as it serves as a validity test for previous research into the factors determin-
ing which communities approve referenda.

However, the characteristics of communities that approve conservation referenda
are not only of interest in themselves. To understand the management of the local
initiative process and its implications for conservation policy, it is necessary to
understand the connection between these patterns and the patterns in where refer-
enda are held. We explore this connection in more detail in the following section.
For now, we simply note several important features of this aspect of the question.

With respect to the characteristics of the communities, we find that many of the
characteristics associated with the likelihood of holding a referendum are also asso-
ciated with its passage. In particular, we find, as did Nelson, Uwasu, and Polasky
(2007), that college graduates are more likely to support conservation, with the
effect statistically significant in the municipality models. In addition, we find that
communities with fewer children are more likely to support open space referenda,
which Kotchen and Powers (2006) also found in their municipality model. Of par-
ticular interest, we find that the effect of owning a home is positive in all models.
The effects are strongest in the county models but are significant in a few of the
municipality models for some types of referenda.19 This suggests that the effect of
supply restrictions on property values may dominate the “renter effect” in public
goods provision.20 In the previous literature, only Nelson, Uwasu, and Polasky
(2007) considered this variable, and they found inconclusive effects. Finally, we also
find that areas with higher population density are less likely to support the open
space measures, at least in the municipality model.

Other effects are not as consistent as those in the selection model. We find that
income and poverty effects are small and offsetting, perhaps consistent with Kline’s
(2006) finding that middle-class neighborhoods are most supportive. We also do not
find that the level of farmland has an effect, although we do find that areas losing
farmland are less likely to support conservation referenda, a statistically significant
effect in the county model. This is the opposite of the findings in Kline and
Wichelns (1994) and Nelson, Uwasu, and Polasky (2007), who find that areas losing
more farmland are more likely to support it. These differences may follow from our
richer set of land use variables, such as levels of farmland and the economic value
of farming activities. Alternatively, both diminishing farmland and lower support
for conservation may follow from unobserved values of alternative land uses. 

18 We also considered simpler Heckman selection models of the hold/don’t hold decision (such as those
used in Kotchen & Powers, 2006, and Nelson, Uwasu, & Polasky, 2007) with our exclusion restrictions.
The estimated correlation of the inverse Mills ratio is significant at the 5 percent level in the municipal-
ity models, but it did not substantially alter the estimated point estimates.
19 The effects of home ownership on “other” referenda can be read directly off the row for “Prop. own-
ing home” in Tables 6 and 7. For Model I, the effect is the same for all types of referenda; for Models II
and III, the effect for bond and property tax referenda must also include the interaction term. For the
municipality models the point estimates are always positive for all types and are significant for property
tax referenda in Models II and III. For the county model, the point estimates are also always positive,
and the effects are significant for bond referenda.
20 According to previous empirical work, communities with more renters appear as a rule to support
higher levels of public services (Oates, 2005). This could be due to renters suffering from “renter illu-
sion”: Because they never see a property tax bill, renters may believe that they do not bear any of the tax
burden. Alternatively, it may be that they do not, in fact, bear much of the burden if those taxes are neg-
atively capitalized into land values (Martinez-Vazquez & Sjoquist, 1988; Epple & Romer, 1991). This
logic applies to any public good, but land conservation is a special case, with additional effects. By def-
inition, land conservation also reduces the supply of land available for development; this provides a sec-
ond pathway to rising land values benefiting existing landowners, irrespective of any real public good
(Fischel, 2001).
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We also find that Democratic votes in the presidential election are not associated with
support of open space measures, and if anything the opposite is true. Interestingly and
somewhat surprisingly, despite the existence of matching funds in Massachusetts, 
we find support actually appears lower there than in other states (unlike New 
Jersey).

Finally, we note that there is little evidence that people in more sensitive ecologi-
cal areas are more likely to support referenda. The number of endangered species
is insignificant and has point estimates near zero in all models. Water resources are
also insignificant, although only marginally so in the municipal model. Neverthe-
less, recall that the selection models do indicate that referenda are occurring dis-
proportionately in these areas. Accordingly, one should not conclude from this that
conservation referenda are not valuable tools for providing ecosystem services.

What are the effects of the properties of the referendum on the outcome? Our
methodology differs from previous work in considering the selection of finance
mechanisms; yet we confirm that referenda making use of bond financing fare bet-
ter among the electorate than those using other forms of financing (Kotchen & 
Powers, 2006; Sundberg, 2006; Nelson, Uwasu, & Polasky, 2007). This is easiest to
see in Model IA, where the effect of bonds is positive and significant and the effect
of property taxes is close to zero for counties and negative and significant for munic-
ipalities. Because of the interactions with other variables, the effect is harder to see
in the table for Models II and III, but it does exist. For example, using Model IIA, our
estimated parameters imply that financing a referendum with bonds instead of
property taxes should increase the percent voting yes on a referendum by an average
of 6 and 10 percentage points in counties and municipalities, respectively. The dif-
ference is statistically significant in all models except county Model IB. However, we
find that accounting for the strategy of revenue bonding by interacting indicators for
past successful tax referenda with a current bond referendum yields mixed results.
In the county model, the strategy appears successful, but there is no evidence of such
success in the municipal model. The advantage bond referenda have over tax refer-
enda seemingly contradicts the “Ricardian equivalence” theorem of local public
finance, which claims that households should be indifferent to tax and bond finance
under some conditions (Daly, 1969). It may be that those conditions do not hold in
practice (see Banzhaf & Oates, 2008, for discussion).

Model III includes variables describing the stated purpose of the referendum,
including conserving agricultural land, providing recreational amenities, and pro-
tecting watersheds. We find that recreation and agricultural conservation are less
attractive to people, but otherwise find little effect of the purpose of the referen-
dum. Watershed protection has a positive sign, but is not significant statistically.
Other ecological purposes have little effect, but if anything are negative. These find-
ings reinforce those from Models I and II that neither more endangered species nor
more water in a community leads to greater support at the ballot box.

ASSESSING THE MANAGEMENT OF THE CONSERVATION MOVEMENT

Our selection model can be interpreted as describing the types of communities
where the conservation movement is concentrating its efforts, whether through a
top-down or a bottom-up process. Our outcome model can be interpreted as pre-
dicting the types of communities that are most likely to approve such measures. In
this section, we compare the results of these two models to assess the performance
of conservation planning.

We begin with the observation that although the selection model found no strong
statistical evidence of selection on unobservable factors after controlling for econo-
metrically observable factors, we do find important selection on observable vari-
ables. Communities that hold referenda are precisely the ones more likely to vote in
favor of them.
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Given these results, we assess the performance of the conservation movement
using Model II without controlling for selection on unobservables. Table 6 shows
the predicted outcomes for referenda of various types. Each row represents 
community-years that do not in fact hold referenda, which do hold some type of ref-
erenda, and, finally, which hold referenda of each specific type. Each column rep-
resents the predicted success of a referendum of a given type. Comparing the first
two rows of the table, note that the predicted vote “yes” is 6 to 7 percentage points
higher in those communities that held referenda than in those that did not. There
is less evidence, however, that referenda of particular types are used in jurisdictions
where that type would be the most appealing: Bond referenda appear to have the
potential to be more successful in all cases.

If we view referenda as arising organically out of the local community, this
implies that community leaders are in fact representing and responding to local
preferences. Alternatively, if we view referenda as occurring in neighborhoods tar-
geted by regional or national land trusts, this result implies that these organizations
are quite effective at strategically targeting the time and place for referenda. Either
interpretation is consistent with the finding of Sundberg (2006) that communities
with more land trusts are more likely to support conservation at the polls. In fact,
the insignificance of the selection terms suggests that this strategic targeting is
based on observable factors and the movement is not targeting based on additional,
local knowledge from, for example, polling data. Thus, rather than being a negative
result, we view our selection results to be an interesting finding on the underlying
mechanisms of the direct democracy process.

Although the movement has been relatively successful, our model suggests that it
is still missing important opportunities for conservation. Consider the following
exercise. We reestimate our models using data only through 2005 (omitting the
2006 data). In 2006, 133 municipal referenda actually occurred. These are commu-
nities for which we can assess different selection criteria according to their actual
outcomes. Suppose, for example, that a planner had to prioritize the top 50 of these
133 referenda in 2006. The 50 communities that have the highest predicted proba-
bility of holding a referendum according to our selection model can be taken to rep-
resent the movement’s current selection patterns. These 50 referenda had an actual
average approval rate of 57 percent in 2006, and 34 of 50 exceeded 50 percent.

Table 6. Predicted outcomes by actual types.

Average Predicted Proportion of Yes Votes 
for the Following Referenda Types

Actual Type Bond Property Tax Other

County�Level 	odel
None 56.4% 50.7% 51.1%
Some referendum 62.8% 57.5% 57.4%

Bond 64.7% 59.4% 59.3%
Property tax 62.3% 56.9% 56.9%
Other 60.8% 55.5% 55.2%

MunicipalityLevel Model
None 59.9% 49.8% 55.1%
Some referendum 66.3% 56.4% 61.6%

Bond 65.8% 55.6% 61.2%
Property tax 66.9% 57.3% 62.3%
Other 65.1% 54.9% 60.4%
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Using our model estimated on data through 2005, we can also forecast the 50 com-
munities most likely to have passed referenda in 2006. Our model improves upon
the movement’s actual selections, choosing 50 communities that went on to have an
actual approval rate of 64 percent, with 44 exceeding 50 percent. Twenty-four com-
munities appear in both sets, but the two sets differ in their other selections.21 In
other words, even based on out-of-sample predictions, our model appears capable of
identifying more promising communities than the current selection process. Thus,
despite the relative success of the conservation movement in targeting areas where
referenda are likely to be successful, our data and model reveal additional opportu-
nities. Nor does there appear anything particularly special about 2006 in this
respect; similar results are obtained for a 1998 to 2004 model forecasted to 2005 to
2006. Accordingly, our model could serve as a potential management tool to aid
national conservation organizations in selecting promising communities for con-
servation referenda, or to aid local groups in determining the potential success of
efforts in their communities.

Just what are these opportunities? Which important variables does the conserva-
tion movement appear to be placing less weight on in its selection patterns, and
which does it seem to overemphasize? We can address this question by directly
comparing the communities that appear most promising according to our outcome
model to the communities actually chosen. There were 169 unique counties and 821
unique municipalities that held referenda from 1998 through 2006. We compare
this set to the 169 counties and 821 municipalities that our model predicts to be
most likely to approve a referendum in 2006. We then code a choice variable as �1
if our model selects it and the conservation planning process did not, �1 if the
reverse is true, and 0 for any community that the two approaches agree on (that is,
where our model would select it and it did indeed have a referendum or where our
model would not select it and it indeed did not have a referendum). We then esti-
mate an ordered probit on these data to explain the differences in the two selection
patterns.

The results are displayed in Table 7. All variables except for dummies are renor-
malized to have a mean of 0 and standard deviation of 1, to facilitate comparisons
between coefficients. High coefficients indicate that higher values of the variable
represent opportunities missed by current selection practices. Negative coefficients
indicate that current selection practices overstate the importance of the variable, or,
alternatively, that current selection practices miss opportunities in communities
with lower values of the variable. Coefficients near zero indicate little need for
improvement along that dimension.

Overall, the results in the table suggest that land trusts may be “over-stereotyping”
by over-selecting rich, Democratic-leaning, white communities in the Northeast. Six
factors seem to stand out. First, for both counties and municipalities, there appear
to be excellent opportunities in more minority communities.22 Second, taking both

21 It might seem simpler to compare the predicted outcomes of the 133 communities actually holding ref-
erenda to the 133 that we choose using our model. However, this would not be appropriate as we would
have to pick the 133 with the highest predicted outcomes, which by definition could never lose out to
another set of 133. By comparing actual outcomes rather than predicted outcomes, we are holding a true
“horse race” of our model’s selections versus the movement’s historical selections. To make this compar-
ison, however, we are forced to look at a subset of the actual 133.
22 Prop. white is negative in both outcome models (Tables 6 and 7), yet, as seen in Table 2, the racial com-
position of selected communities is quite close to the national average. There are 1,324 municipalities in
our data that have more than 50 percent minorities; our model would select 321 of them to hold refer-
enda, but only ten in fact did. Of those ten, the average positive vote was 70 percent, compared to 60 per-
cent nationally. Of communities with less than the median of 96 percent white, 80 percent approved their
referenda, whereas 75 percent did among those with more than the median share of whites.
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Table 7. Differences in forecasted optimal selections and actual selections.

County Model Municipality Model

Coefficient Std. Error Coefficient Std. Error

Demographic Variables
Med. household inc. �0.0933 (0.1123) �0.2900*** (0.0307)
Prop. in poverty �0.1810** (0.0765) �0.0755*** (0.0214)
Prop. no high school dip. 0.3915*** (0.0826) �0.0180 (0.0231)
Prop. bachelor degree 0.5686*** (0.0830) 0.2469*** (0.0234)
Prop. owning home 0.1682** (0.0736) 0.1118*** (0.0184)
Prop. white �0.4044*** (0.0640) �0.5908*** (0.0170)
Prop. age �65 0.0548 (0.0648) 0.1246*** (0.0167)
Prop. age �18 �0.2275*** (0.0562) �0.3058*** (0.0186)

Land Use Variables
Median house value �0.2904*** (0.0761) 0.0303 (0.0239)
Prop. living in urban area 0.0639 (0.0717) �0.3106*** (0.0207)
Prop. farmers 0.0389 (0.0729) �0.0230 (0.0185)
Pop. density 1.7433*** (0.2629) �0.0576*** (0.0192)
Value of farmland �0.0991 (0.1031) �0.0282*** (0.0124)
Value of farm produce �0.1234*** (0.0435) �0.0918*** (0.0154)
Pct. change farmland 0.0460 (0.0372) 0.1039*** (0.0133)
Prop. area farmland 0.1012 (0.0617) �0.0333** (0.0138)
Land area (sq. mi.) 0.1454*** (0.0459) 0.0495*** (0.0123)

Ecological Variables
Endangered species 0.0682 (0.0497) �0.0406** (0.0201)
Prop. area water �0.0628 (0.0432) 0.0830*** (0.0119)

Political Variables
Prop. voting Bush 0.0607 (0.0551) 0.0505*** (0.0173)

Additional Controls
Latitude 2.1870*** (0.3770) 0.1761 (0.1082)
Longitude �1.8613*** (0.3957) �0.3302*** (0.1274)
Latitude* longitude 2.8810*** (0.5659) 0.4689*** (0.1620)
NJ �1.8852*** (0.0701)
MA �2.2713*** (0.0830)
1st intercept �2.1905*** (0.0668) �2.5868*** (0.0272)
2nd intercept 2.1275*** (0.0738) 2.4923*** (0.0292)

Pseudo-R2 0.251 0.369

Notes: The coefficients represent estimates from ordered probit models estimated separately for coun-
ties and municipalities. All variables except dummies are normalized to have a mean of 0 and a standard
deviation of 1 for ease of interpretation. Higher coefficients indicate our model suggests that higher val-
ues for the variable should be given greater weight than it is given in current selection processes.

***Significant at 1% level. **Significant at 5% level. *Significant at 10% level.

the latitude and longitude variables into account, there appear to be missed opportu-
nities in southeastern states such as the Carolinas, Georgia, and Florida. New Jersey
and Massachusetts appear to be especially tapped out, at the municipality level at
least, with large numbers of referenda failing to pass. Third, the importance of 
college-educated communities may still be underweighted, even though Table 2 indi-
cates that communities holding referenda already have about twice the proportion
of college graduates as those that do not hold referenda. Fourth, the importance of
avoiding communities with children does not seem to be appreciated in the current
selection procedure. Fifth, the selection process might be more successful if it placed
less weight on high-income areas, but at the same time more weight on avoiding
high-poverty areas, suggesting that the most important missed opportunities are
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among middle-class neighborhoods. Sixth, Democratic-leaning areas appear to be
overemphasized, even after conditioning on geography. Not surprisingly, the pro-
portion voting for President Bush was negative in the selection equation, but it is
actually positive in the outcome equation. Finally, if we look at just the municipal-
ity model, and focus only on identifying communities that are most likely to pass
their referenda, it appears that land trusts are placing too much priority on both
high-density urban areas and areas with high but shrinking farmland. The middle
ground of the suburban fringe appears to be underweighted.

Of course, land trusts have other objectives, such as the ecological and amenity
values of the type of land conserved. Indeed, as we emphasized previously, jurisdic-
tions holding referenda have more endangered species and more surface water than
the average jurisdiction. We can consider these twin objectives of conservation
efforts—emphasizing areas where they will be successful and where they will have
greater ecological payoffs—with the following simple exercise. To explore the
reduced form relationship between these various objectives, we reconsider Equa-
tion (3), the “utility” of holding a conservation referendum in a specific community.
In particular, we now reduce the variables to just three, the log-odds ratio of the pre-
dicted “yes” vote on a referendum [that is, Equation (1), again using the results
from Model IIA in Table 5] and our two indicators of ecological value, water and
species. We regress the log-odds ratio of the predicted probability of holding a ref-
erendum (that is, the predicted results from Table 3) on these three variables.
Because water and species were included in the estimation of Equation (1), their
indirect effect on referenda success is included in the variable indicating predicted
success. Thus, the interpretation of these variables considered separately is the
additional “utility” to the conservation movement of ecological values, holding pre-
dicted success constant. Table 8 presents our estimates. It shows that more ecolog-
ical value, as proxied by water and species, and greater predicted success both make
a community more likely to hold a referendum under the current practices of the
conservation movement, as it operates under current institutional conditions.
According to these results, at the means in the data, when considering a commu-
nity in which to target a referendum, the conservation community is indifferent
between an additional 3.2 percentage points in area covered by water, an additional
1.1 more endangered species found in the area, or an additional 1 percentage point
increase in the predicted “yes” vote on the measure. Of course, if possible, the con-
servation community would most likely prefer more of all these attributes.

CONCLUSIONS

We have developed a joint model of the presence and the outcomes of open space
referenda. The model analyzes the consequences of local factors, such as demo-
graphics and land uses, and factors associated with the referendum itself, such as
fiscal mechanisms and conservation purposes. In studying outcomes, we control for
the fact that the sample is likely to be selected through the targeting of efforts to
those jurisdictions that are most likely to pass the referendum. Using a polychoto-
mous sample selection model (Dubin & McFadden, 1984; Bourguignon, Fournier, &
Gurgand, 2007), we also control for the fact that when a jurisdiction votes on a ref-
erendum of a particular fiscal type, it likely has chosen the method of finance most
likely to succeed.

We find that conservation referenda are more likely to be held in communities
where there are more surface water and more endangered species, suggesting greater
ecological values. They also are more likely to be held where they are more likely to
succeed. The latter correlation appears to be driven by observable demographic and
land use factors. Interestingly, unobservable factors do not appear to contribute to
this pattern. This may be because national and regional organizations are targeting
promising communities for such referenda by using the same observable factors as
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Table 8. Effect of ecological values and predicted success on probability of holding a conser-
vation referendum.

Coefficient Standard Error

Endangered species 0.0604 0.0025***

Proportion covered in surface water 2.3304 0.1703***

Log-odds ratio of predicted yes vote 2.5743 0.0398***

Constant �8.5273 0.0185***

Notes: The table shows the reduced form relationship between the likelihood of holding a conservation
referendum and ecological value and likely success. More specifically, it displays the results of regress-
ing the log odds of the probability a community will hold a referendum (that is, the predicted values
from the model in Table 3) on the log-odds of the predicted yes vote (the predicted values from Model
IIA in Table 5) plus two indicators of ecological value.

*** Significant at 1 percent level.

are available to analysts such as ourselves. They do not appear to be successfully tak-
ing into account other local factors that would influence outcomes. In any case, this
finding supports previous work on the demand-side factors for conservation, which
had not taken these selection effects into account or had not done so fully (Kline,
2006; Kotchen & Powers, 2006; Nelson, Uwasu, & Polasky, 2007; Sundberg, 2006).

Be that as it may, the conservation movement has apparently been quite success-
ful at targeting communities based on observable factors. Communities actually
holding referenda are predicted by our models to have higher average support than
those communities that do not hold them, by 6 to 7 percentage points at the polls.
Nevertheless, our model’s out-of-sample forecasts are capable of identifying even
more promising opportunities for conservation in terms of success rates. This gap
may be a failure of the conservation community to fully optimize its efforts, per-
haps due to the public good nature of information or other constraints. In that case,
our analysis may suggest a lacuna that can be filled by other policy mechanisms.
Alternatively, it may not represent a failure, but simply other objectives. Our analy-
sis indicates that the conservation community is willing to trade off 1 percentage
point in the expected victory margin in a community for 3.2 percentage points more
in water cover or 1.1 percentage points more in endangered species.

From a broader policy perspective, direct democracy is, of course, only one
approach to local conservation of open space. Much of the responsibility for con-
trolling local growth processes rests with traditional representative political institu-
tions like city councils. This raises the intriguing and important question of
whether or not direct democracy at the local level produces outcomes that differ
from those of representative government. In their study of the determination of
urban growth boundaries in California municipalities, Gerber and Phillips (2005)
provide an answer to this question. They find that the measures adopted through
the ballot box are significantly more stringent than those adopted by city councils:
Voter-initiative measures are both more restrictive and more difficult to amend.

This scenario leads to the basic issue of which approach produces the more eco-
nomically efficient outcomes for society. As is well known, median-voter outcomes
(generally associated with electoral processes) are not, in general, efficient, as the
mean and median preferences do not normally coincide. Some scholars have argued
that median-voter outcomes typically do not deviate very far from efficient outcomes
(Wittman, 1989). However, Bell, Huber, and Viscusi (2009) have recently pointed out
that for ecosystem protection, preferences are generally skewed to the right, with
mean willingness-to-pay substantially greater than the median. If this is generally
true, it may well be that direct democracy, although an effective conservation tool,
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may not lead to efficient levels of conservation (if used in isolation). This is consis-
tent with the Gerber–Phillips finding that referendum outcomes tend to be more
restrictive than those emerging from city councils. In this context, Gordon (2009)
has shown recently that local voter initiatives tend to occur more frequently in large
and diverse jurisdictions with more recent movers. She suggests this indicates that
principal–agent and various information problems are likely to be more serious in
such jurisdictions, raising basic efficiency questions about the outcomes from rep-
resentative institutions. From the broader perspective of societal welfare, it is there-
fore far from clear which approach tends to produce the more efficient outcomes.

H. SPENCER BANZHAF is Associate Professor, Department of Economics, Andrew
Young School of Policy Studies; Faculty Research Fellow, National Bureau of Eco-
nomic Research, Cambridge, MA; and Senior Research Fellow, Property and Environ-
ment Research Center, Bozeman, MT.

WALLACE E. OATES is Professor, Department of Economics, University of Maryland,
and University Fellow, Resources for the Future, Washington, D.C.

JAMES N. SANCHIRICO is Professor, Department of Environmental Science and Pol-
icy, University of California at Davis, and Nonresident Fellow, Resources for the
Future, Washington, D.C.

ACKNOWLEDGMENTS

We thank several anonymous reviewers, Allan Mazur, Phyllis Myers, Stephen Polasky, Jeffrey
Sundberg, Geoffrey Turnbull, and especially David Simpson and Randall Walsh for com-
ments and suggestions. We are grateful to Kenny Gillingham, Robin Goldman, Erik Johnson,
Sarah Beth Link, and Daniel Schwab for excellent research assistance. Last but not least, we
thank the Lincoln Institute of Land Policy for generous financial support.

REFERENCES

Banzhaf, H. S. (2010). Economics at the fringe: Non-market valuation studies and their role
in land use plans in the United States. Journal of Environmental Management, 91,
592–602.

Banzhaf, H. S., & Oates, W. (2008). On Ricardian equivalence in local public finance. Mimeo.
Retrieved June 7, 2010, from http://papers.ssrn.com/sol3/papers.cfm?abstract_id�1248002.

Bell, J., Huber, J., & Viscusi, W. K. (2009). Voter-weighted environmental preferences. Jour-
nal of Policy Analysis and Management, 28, 655–671.

Bergstrom, J. C., & Ready, R. C. (2009). What have we learned from over 20 years of farm-
land amenity valuation research in North America? Review of Agricultural Economics, 31,
21–49.

Bourguignon, F., Fournier, M., & Gurgand, M. (2007). Selection bias corrections based on the
multinomial logit model: Monte-Carlo simulations. Journal of Economic Surveys, 21,
174–205.

Daly, G. G. (1969). The burden of the debt and future generations in local finance. Southern
Economic Journal, 36, 44–51.

Deacon, R., & Shapiro, P. (1975). Private preference for collective goods revealed through
voting on referenda. American Economic Review, 65, 943–955.

Dubin, J. A., & McFadden, D. L. (1984). An econometric analysis of residential electric appli-
ance holdings and consumption. Econometrica, 52, 345–362.

Epple, D., & Romer, T. (1991). Mobility and redistribution. Journal of Political Economy, 99,
828–858.

Fischel, W. (2001). The homevoter hypothesis: How home values influence local government
taxation, school finance, and land-use policies. Cambridge, MA: Harvard University Press.



Success and Design of Local Referenda for Land Conservation / 29

Journal of Policy Analysis and Management DOI: 10.1002/pam
Published on behalf of the Association for Public Policy Analysis and Management 

Geon, G., & Turnbull, G. K. (2006). Local government internal structure, external constraints,
and the median voter. Public Choice, 129, 487–506.

Gerber, E. R., & Phillips, J. H. (2003). Development ballot measures, interest group endorse-
ments, and the political geography of growth preferences. American Journal of Political
Science, 47, 625–639.

Gerber, E. R., & Phillips, J. H. (2004). Direct democracy and land use policy: Exchanging
public goods for development rights. Urban Studies, 41, 463–479.

Gerber, E. R., & Phillips, J. H. (2005). Evaluating the effects of direct democracy on public
policy: California’s urban growth boundaries. American Politics Research, 33, 310–330.

Gordon, T. M. (2009). Bargaining in the shadow of the ballot box: Causes and consequences
of local voter initiatives. Public Choice, 141, 31–48.

Heckman, J. (1979). Sample selection bias as a specification error. Econometrica, 47, 153–161.

Hopper, K., & Cook, E. (2004). Conservation finance handbook: How communities are pay-
ing for parks and land conservation. San Francisco: Trust for Public Lands.

Kahn, M., & Matsusaka, J. (1997). Demand for environmental goods: Evidence from voting
patterns on California initiatives. Journal of Law and Economics, 40, 137–173.

Kline, J. D. (2006). Public demand for preserving local open space. Society and Natural
Resources, 19, 645–659.

Kline, J., & Wichelns, D. (1994). Using referendum data to characterize public support for
purchasing development rights to farmland. Land Economics, 70, 223–233.

Kline, J., & Wichelns, D. (1996). Public preferences regarding the goals of farmland preser-
vation programs. Land Economics, 72, 538–549.

Kotchen, M. J., & Powers, S. M. (2006). Explaining the appearance and success of voter ref-
erenda for open-space conservation. Journal of Environmental Economics and Manage-
ment, 52, 373–390.

Krane, D., Rigos, P. N., & Hill, M. B., Jr. (2001). Home rule in America: A fifty-state hand-
book. Washington, DC: CQ Press.

Lee, L. F. (1983). Generalized econometric models with selectivity. Econometrica, 51,
507–512.

Martinez-Vazquez, J., & Sjoquist, D. L. (1988). Property tax financing, renting, and the level
of local expenditure. Southern Economic Journal, 55, 424–431.

McQueen, M., & McMahon, E. (2003). Land conservation financing. Washington, DC: Island
Press.

Meyers, P. (1999). Livability at the ballot box: State and local referenda on parks, conserva-
tion, and smarter growth, election day 1998. Discussion Paper. Washington, DC: Brookings
Institution Center on Urban and Metropolitan Policy.

Meyers, P., & Puentes, R. (2001). Growth at the ballot box: Electing the shape of communi-
ties in November 2000. Discussion Paper. Washington, DC: Brookings Institution Center
on Urban and Metropolitan Policy.

Nelson, E., Uwasu, M., & Polasky, S. (2007). Voting on open space: What explains the appear-
ance and support of municipal-level open space conservation referenda in the United
States. Ecological Economics, 62, 580–593.

Oates, W. E. (2005). Property taxation and local public spending: The renter effect. Journal
of Urban Economics, 57, 419–431.

Rosenberger, R. S. (1998). Public preferences regarding the goals of farmland preservation
programs: Comment. Land Economics, 74, 557–565.

Schmertmann, C. P. (1994). Selectivity bias correction methods in polychotomous sample
selection models. Journal of Econometrics, 60, 101–132.

Sundberg, J. (2006). Voting for public funding of open space. Working Paper. Cambridge,
MA: Lincoln Institute of Land Policy. Retrieved June 7, 2010, from http://www.
lincolninst.edu/pubs/PubDetail.aspx?pubid�1172.

Trust for Public Lands. (2008). Landvote. Retrieved June 7, 2010, from http://www.tpl.org/
tier3_cd.cfm?content_item_id�12010&folder_id�2386/.



30 / Success and Design of Local Referenda for Land Conservation

Journal of Policy Analysis and Management DOI: 10.1002/pam
Published on behalf of the Association for Public Policy Analysis and Management 

Vossler, C. A., & Kerkvliet, J. (2003). A criterion validity test of the contingent valuation
method: Comparing hypothetical and actual voting behavior for a public referendum.
Journal of Environmental Economics and Management, 45, 631–649.

Wittman, D. (1989). Why democracies produce efficient results. Journal of Political Econ-
omy, 97, 1395–1424.

Wooldridge, J. M. (2001). Econometric analysis of cross section and panel data. Cambridge,
MA: MIT Press.


