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Abstract

:

The United States has a stratified hierarchy of colleges and universities. The consequences of this stratification include large disparities in the returns to higher education between the levels of postsecondary institutions, and gaps by race and income in terms of where students enroll that, together, have the potential to reproduce longstanding social inequality. We study one potential cause associated with enrollment disparities, the uneven geographic distribution of colleges around the United States. Specifically, we examine the college application and enrollment decisions of students who live in education deserts—geographic areas where students either do not have access to a broad-access, public college option (access deserts), or where they do not have access to a college that is academically matched to their academic credentials (match deserts). We find that the students in access deserts are more likely to apply to and enroll in colleges farther away from home than the students who have more readily available college options. In contrast, students in match deserts are less likely to apply to and enroll in academically-matched institutions. We discuss the equity implications of these findings and make recommendations for policy and future research.
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1. Introduction


In the United States, as in the rest of the world, the returns to a postsecondary degree are high. College completion is associated with a range of lifetime benefits, from higher earnings to better health practices, to higher rates of civic participation (Ma et al. 2016). As a result, a postsecondary degree is seen by policymakers and the public at large as an important driver of individual mobility and positive social change. However, the U.S. higher education system is also characterized by a high degree of stratification, with a large number of broad-access two- and four-year colleges forming the foundation of the system, and fewer, more selective four-year colleges at its peak (Labaree 2017). One consequence of this stratification is a high degree of variation in the benefits that accrue from college attainment; a growing body of research shows that the benefits of a college degree are greater for students who graduate from more selective colleges (Black and Smith 2004; Dale and Krueger 2011; Hoekstra 2009; Long 2008). Thus, it matters where a student goes to college. Yet traditionally under-represented racial minority and lower-income students consistently enroll at less selective colleges than white and higher-income students (Alon and Tienda 2007; Alexander and Oseguera 2004; Baker et al. 2018; Bastedo and Jaquette 2011; Engberg 2012; Posselt et al. 2012), setting up the potential for a reproduction of the existing income gaps.



Findings such as these have opened-up a new area of education research and policy concerning students’ specific college choices—not just whether students enroll in college, but where they enroll in college. These new concerns are reflected in recent attention in the United States to students who are academically ‘undermatched’ with colleges where they enroll, a term used to describe student decisions to enroll in colleges that are less selective than expected, given the student’s academic credentials (Bowen et al. 2009; Roderick et al. 2008). This phenomenon, again, tends to be more common among students from lower socioeconomic backgrounds, or students who belong to traditionally underrepresented racial minority groups (Bowen et al. 2009; Roderick et al. 2008; Smith et al. 2013). Because of the higher returns to attending more selective colleges, policymakers and researchers worry that students who undermatch may face a wide variety of long-term consequences, including a lower likelihood of graduating with a degree, as well as difficulty repaying student loans and finding a job that compensates students at a rate appropriate for their education (Hoxby 2009; Ovink et al. 2018).



Although there are many reasons for these disparities in college enrollment choices, one leading factor may be students’ tendency to enroll in a college close to home (Long 2004; Niu and Tienda 2007; Rouse 1995; Turley 2009; Skinner 2018). The preference to remain close to home may produce uneven outcomes, because some geographic areas are not lucky enough to play host to a choice of public two-year colleges, let alone a four-year university (Hillman 2016). Although scholars have documented disparities in who lives in these ‘education deserts’ based on family background (Hillman 2016), we know nothing about how living in an education desert is related to college application and enrollment decisions. We address this gap in knowledge by answering the following three primary research questions:




	(1)

	
What are the characteristics of students who intend to go to college and live in education deserts?




	(2)

	
What is the relationship between living in an education desert and where a student applies to and enrolls in college?




	(3)

	
Do these relationships vary for students with different backgrounds?









In answering these questions, we are interested in describing the characteristics of students from two distinct types of education deserts. Firstly, given policymakers’ desire for students to have access to inexpensive, open-access postsecondary education options, we studied ‘access deserts’, like those described by Hillman and Weichman (2016). Access deserts represent areas of the country that do not host the basic types of public postsecondary institutions we would want students to have nearby. Secondly, given a separate desire for students to have local access to an academically-matched institution, we studied a new type of desert that we called ‘match deserts’. That is, a location where there is no nearby institution that is a reasonable academic match for a student’s academic credentials. We estimate that 12% of U.S. high school students live in access deserts, while 15% live in match deserts.1



This work contributes to literature on college choice and the geography of opportunity, as well as the literature on postsecondary undermatching. The findings about each of these desert types is important, because they have distinct implications for policy and for how scholars understand how students make choices about whether and where to go to college, as well as about the sources of and solutions to persistent inequities in postsecondary enrollment.




2. Background


Hillman (2016) was the first to describe the geography of opportunity for higher education in the United States in depth. He described the distribution of colleges and universities in socially and economically connected collections of counties, referred to as commuting zones. He found that, much like food deserts, where it is difficult to easily access healthy food options (see, for example, Walker et al. 2010), education deserts are characterized largely along race and class lines (Hillman 2016). For example, the higher the proportion of Hispanic families in a commuting zone, the fewer four-year colleges and more two-year colleges there are likely to be (Hillman 2016). Likewise, commuting zones with lower rates of education attainment among their residents are similarly less likely to host four-year colleges and more likely to host two-year colleges (Hillman 2016). In contrast, more highly-educated and white communities tend to have the most local college options (Hillman 2016). Figure 1 provides a visual representation of the distribution of Hillman’s access deserts.



These geographic differences are important because, although transportation costs have gone down, making movement across the country much easier (Hoxby 2009), geography may still shape students’ opportunity structures by constraining the set of accessible colleges. However, we do not yet know how living in an area with fewer college options shapes a prospective college student’s college enrollment choice (Hillman 2016).



With the increased availability of online course options, one postsecondary alternative for students who live in education deserts is to enroll in online degree programs. However, two-thirds of access deserts also have limited access to broadband internet, preventing easy access to online education options (Rosenboom and Blagg 2018). Even if these students could access online options, online courses are still less preferable than traditional, in-person options. The students who are the least prepared for college perform worse in online courses than in face-to-face formats (Alpert et al. 2016; Bettinger and Loeb 2017). Additionally, employers markedly prefer degrees from traditional institutions to online, typically for-profit, colleges (Deming et al. 2016).



2.1. Geography and College Choice


There are several reasons to expect that the geography of higher education opportunities would have an impact on the choices students make about where to apply to and enroll in college. From the perspective of human capital models, students make decisions about whether to attend a college by comparing the discounted lifetime earnings they expect to receive if they attend that college, to the direct (e.g., tuition) and indirect costs (e.g., foregone earnings) associated with attending that college. If the benefits associated with attendance outweigh the costs, students will enroll in the college with the highest returns, provided there is at least one college whose benefits outweigh the costs (Becker 1962; Manski 1993).



In making these personal calculations of costs and benefits, lower-income students may be particularly sensitive to the cost–benefit valuation associated with certain kinds of college choices. For instance, the psychological benefits of staying close to family and of fulfilling potential family obligations, may result in students placing a premium on colleges close to home and discounting the value of attending an even more selective college, farther away. This is not necessarily a concern limited to low-income students. A survey of a sample of high school seniors from rural areas found that students overwhelmingly felt that it was important to stay close to parents or relatives (Johnson et al. 2005). Lower-income students may be more sensitive to the costs associated with geographic mobility, whether related to travel or housing. In contrast, there are many benefits for students to stay at home when they enroll in college, be they lower housing and food costs, or greater access to their social and cultural capital (Turley 2009). Perhaps as a result of these benefits, we see that low-income students are less likely to cross state lines to attend college (Hsing and Mixon 1996).



The decisions that students make about college enrollment can also only be as good as the information about college and the admissions process that students have to make that decision. Such information can come from students’ cultural knowledge, from their social networks, or through the organizational environment of their high school—referred to as students’ cultural capital (Bourdieu 1986), social capital (Coleman 1988), and ‘organizational habitus’, respectively (McDonough 1997). If students’ information about colleges is limited to the colleges that are geographically proximate, or if students who live in education deserts have less access to valuable sources of social and cultural capital that might expand their knowledge of available school options, then living in education deserts may limit students’ application and enrollment choices.




2.2. Preference for Proximity


If movement to college were costless, and information about college options were generally well known by students, it would not matter if students lived in geographic areas with fewer postsecondary opportunities. This, however, is not the case. There is a wide body of research that documents both the student preferences to enroll in colleges close to home and what factors persuade students to move away or stay close. While the research broadly agrees that students assess the cost of traveling to enroll in college, there is very little agreement on what geographic distance a student must travel before they are no longer considered, for research purposes, attending a school ‘close to home’.



In the most expansive geographic characterization of mobility, Baryla and Dotterweich (2001) studied student migration across four, Census-defined regions of the United States, finding that students will move between regions to attend college in order to move toward a better college quality or potentially better employment prospects. However, most research looking at the mobility to college focuses on the decision to attend college in or out of a student’s home state. For example, students tend to weigh factors like such as tuition costs, selectivity, academic quality, rurality, population age, and natural amenities to determine whether they should enroll in- or out-of-state (Cooke and Boyle 2011; Mixon 1992; Niu 2015). Students whose parents have more education are more likely to cross state lines to attend college, as are white students (Niu 2015), but low-income students are less likely (Hsing and Mixon 1996). Hispanic students are the least likely race/ethnicity group to be mobile across state lines, particularly if they already live in a state with high concentrations of Hispanic students (Niu 2015).



Other research has focused on intra-state migration to college, or the decisions students make whether to move within state or to move out-of-state. Much of this research tends to focus on specific states. For example, in Georgia, the proximity to a state college or two-year college is associated with a higher likelihood that a student will enroll in any Georgia public institution (Alm and Winters 2009). Conditional on deciding to enroll, Georgia students tend to enroll in whatever type of college is closest to them (state university, state college, or two-year college) (Alm and Winters 2009). In Texas, similar to the findings about students crossing state lines (Niu 2015), Hispanic students are more sensitive to the distance to the state’s comprehensive universities than their white peers when it comes to in-state enrollment decisions (Jones and Kauffman 1994).



Other scholars ignore state lines, but instead think about nearby colleges purely in terms of distance-based measures, and find that, in general, the closer a college is to a student’s home, the more likely the student is to enroll in that college (Long 2004; Niu and Tienda 2007; Skinner 2018). The link between distance and college attendance is strong enough that many scholars use the distance to a student’s nearest college to predict whether they attend college at all (e.g., Card 1995; Rouse 1995). Students are also more likely to attend college at all—particularly four-year colleges—the more colleges they have nearby, and the tendency to apply to and enroll in nearby colleges is particularly strong for students from lower-income families (Turley 2009).



In a study that considered the consequences of enrolling in a nearby college, as well as enrolling out-of-state, González Canché (2018) used definitions of nearby colleges that included up to the 20 closest four-year colleges to a student. Although he also tested distance-based definitions, this nearest-college definition allowed him to accommodate the idea that students who live in less densely developed areas may be more willing to travel farther to college.



Taken together, this research demonstrates that, although there is disagreement about how to define it, attending college close to home matters for many students when they are making their college enrollment decisions.




2.3. The Challenges of Geography: Defining Education Deserts


There are clear strengths and weaknesses to the many approaches that scholars have used to describe the relationship between students and the geography of their college opportunities. The in-/out-of-state research is easy to execute and understand, but necessarily obscures that some student can travel a great distance from home to attend college and still stay in the same state if they are from, for example, California or Texas, but in-state (and out-of-state) college attendance is much less costly if a student is from Connecticut or Rhode Island. Distance-based measures avoid this drawback, but then also must look past the fact that crossing state lines often has important implications for the tuition a student pays, and sometimes may make overly-fine distinctions between colleges that are a few miles farther away from a given student. In research that looks at the number of colleges within a certain radius of a student, there is no conceptually well-defined radius that scholars use. For example, Turley (2009) based her ‘commuting radius’ on the median distance a student was from their stated first-choice college, but acknowledges that students in cities might have different concepts of easily-traveled distances, and so she sets separate radii for the city and non-city students. González Canché (2018) notes that the average city commute to work is 18.8 miles, and so rounds up and looks for ‘nearby’ colleges within a 20-mile radius of the students in cities; he doubles that distance for students outside of cities. Furthermore, González Canché’s ‘nearest college’ approach has the nice feature of recognizing that a student’s search might be wider where colleges are less-densely established, but it is not clear whether distinctions between the 5th and 6th or 20th and 21st colleges away from a student are meaningful to that student in their search.



For these reasons, we prefer to follow Hillman’s (2016) choice to characterize our education deserts within students’ commuting zones. Commuting zones are collections of counties that are linked via transportation infrastructure and local labor markets. Because they are constructed to represent “the local economy where people live and work”, commuting zones are likely to intuitively capture the region around home a student might feel it is reasonable to travel to go to college. (U.S. Department of Agriculture, n.d.). Although, like states, they also vary quite widely in size (for example, one covers nearly all of the southern half of the state of Nevada), this size is roughly proportional to the density of the development in the area, thus capturing the urban/rural distinctions integral to the approaches of Turley (2009) and González Canché (2018).



We use commuting zones as our geographic unit of analysis and assess them based on whether they are one of two types of education deserts, each with their own equity goals and policy implications. We refer to these two types as ‘access deserts’ and ‘match deserts’.



2.3.1. Access Deserts


If one of the concerns of food deserts is basic access to affordable, healthy food (Walker et al. 2010), then the analogous concern of an education desert would be that students have local access to affordable postsecondary education, to which there are few admissions barriers. Not everyone would have to have access to an elite institution like Stanford or Harvard, but rather, some place they could easily enroll and earn a reputable postsecondary degree. Because they are typically much less expensive than private colleges, we would want students to have nearby access to a public college option. To give students full access to the option of earning a Bachelor’s degree, we would want a commuting zone to have a four-year college that is generally non-selective. Alternatively, two-year colleges are generally open to anyone who wants to enroll, and can be a gateway to a four-year degree (Rouse 1995; Doyle 2009). Broad-access, public institutions are also an important focus for determining education deserts, as those colleges are generally administered in a way that serves the needs of the local community, unlike perhaps more selective private colleges that might have a more tailored audience in mind (Hillman and Weichman 2016). Thus, we define access deserts, analogously to Hillman and Weichman (2016), as any commuting zone that does not contain at least one public, four-year college that admits over 75 percent of its applicants, or two public two-year colleges.




2.3.2. Match Deserts


Above and beyond whether students have access to any affordable postsecondary education is the concern that colleges are geographically distributed in a way such that students have access to a nearby college that will allow them to attend classes next to similarly academically-prepared students. Students who enroll in colleges that are less selective than would otherwise be expected, given their academic qualifications, are said to have ‘undermatched’. There is debate about whether scholars should consider an academic match as the most important criteria for assessing students’ college choices (Ovink et al. 2018). However, separate from normative judgements about whether students should enroll in academically-matched colleges, there is ample evidence that students benefit from enrolling in the most selective college that they can. For example, a growing body of research demonstrates that the economic benefits of college attendance do not accrue to students equally across all levels of the postsecondary hierarchy. Students who attend more selective colleges—particularly in the top tier—see higher returns to their degree than students of similar academic ability who attend less selective colleges (Black and Smith 2004; Hoekstra 2009; Long 2008). These heterogenous returns could have equity-enhancing benefits, because they accrue disproportionately both to traditionally under-represented racial and ethnic minority (black and Hispanic) students and to students who have less-educated parents (Dale and Krueger 2011). Attendance at more selective colleges is also associated with larger tuition subsidies, and greater attention from faculty (Hoxby 2009; Hoxby and Avery 2012).



It is not just among the top tier of colleges where there are benefits to students to enroll in more selective colleges. Specifically, the likelihood that students will graduate appears to be positively related with college quality at many points in the selectivity spectrum (Cohodes and Goodman 2014; Goodman et al. 2017). Thus, undermatching is a concern for scholars and policymakers, to the extent that it is a signal that students are not enrolling in the most selective college that they can. Indeed, undermatching is associated with a lower likelihood of graduation, worse employment outcomes, and lower early-career earnings (Ovink et al. 2018); however, the reasons that students undermatch is not well understood.





2.4. College Choice from a Desert


We conceptually separated match deserts from access deserts. We did this, in part, to emphasize the different concerns for the lives of the students in each. For students in access deserts, we were concerned primarily with whether they have basic access to an affordable college they can get be admitted to. For students in match deserts, in contrast, we were concerned with whether there is any college near a student that is academically appropriate for the student’s demonstrated abilities. This is a higher order concern. We also separated the two desert ideas because an access desert is something that is experienced equally by every student in a given commuting zone, while a match desert is a function of both the colleges in a commuting zone, and a student’s individual academic qualifications. This means that while a commuting zone can be both an access desert and a match desert, it will not necessarily be both for all students in that commuting zone. For these reasons, our analysis focuses on student’s college application and enrollment behavior separately for access and match deserts as distinct phenomena.



We also consider students application and enrollment decisions separately. These too represent conceptually different variables of interest. The students’ enrollment decisions are important because they are most directly implicated in the students’ later life outcomes. Examining application behavior separately from enrollment behavior is important because not every application that a student submits will result in admission to a given college, nor can a student enroll in every place that they have been admitted. In this way, where a student applies to college reveals where a student has considered enrolling. Thus, we can make additional conclusions about students’ enrollment from an access or match desert by also making claims about whether they considered enrolling outside of an access desert or in an academically-matched college.



Ultimately, we are unable to judge whether leaving a commuting zone is the appropriate outcome for any given student living in an access or match desert—that determination would require weighing the benefits of being able to enroll in an accessible, public college, or an academically-matched college against the individual preferences of a student and the various costs of moving away from home. However, such our research will help direct future policy and research efforts to help students make the most of their college options, given where they live.





3. Data


Our primary data is sourced from the Education Longitudinal Study of 2002 (ELS). ELS is a nationally representative longitudinal survey of U.S. students who were in the tenth grade in 2002 and the twelfth grade in 2004. In this analysis, we used data from the 2002, 2004, and 2006 administrations of the ELS, which includes data on student demographics and family background, as well as key variables for our analysis, such as where the students lived in each survey round, and where students had applied to and enrolled in college as of 2006. Although there are more recent longitudinal surveys of high-school-to-college transitions, ELS is the most recent to include the full list of where students reported applying to college. We limit the analysis to the 9300 students who indicated applying to any college. In a landscape where nearly all students aspire to college enrollment (Goyette 2008; Klasik 2012; Roderick et al. 2008), this population of students are those who have demonstrated a true intent to enroll. Although it is possible that living in an education desert is related to students’ decisions whether to apply to college at all, we will leave this analysis to future research.



We use commuting zone (CZ) data from the U.S. Department of Agriculture (USDA). Commuting zones are sets of counties that are aggregated in a way that accounts for where the region’s inhabitants both live and work, and so are typically connected via transportation infrastructure and shared economic characteristics. There are currently 709 commuting zones in the United States. We use zip codes to link students to counties using a crosswalk from the U.S. Department of Housing and Urban Development, and then link these counties to CZs based on the USDA classifications. In cases where a students’ zip code spans county lines, the student is assigned to the county where the majority of the zip code’s residential population lives.



The data on the location of all colleges in a CZ come from the Integrated Postsecondary Education Data System (IPEDS). IPEDS includes descriptive information, including location, regarding nearly every accredited postsecondary institution in the United States. Intuitions are linked to CZs via their location zip code. IPEDS data is merged with data on admissions competitiveness (selectivity) as classified by the Barron’s Profile of American Colleges. The Barron’s Admissions Competitiveness Index rates the selectivity of U.S. four-year colleges on a scale of 1 (most competitive) to 6 (non-competitive), based on the high school grade point averages, high school class ranks, and SAT/ACT scores of the enrolled students, as well as on the proportion of applicants that the schools admit. Because of some sparseness in the data, we collapsed the two most and the two least selective categories of institutions, resulting in four levels of selectivity for four-year colleges (see Smith et al. 2013). To these four levels we added two more, one for all two-year colleges, and one for non-degree granting, less-than-two-year colleges.




4. Method


4.1. Identification of Education Deserts


The access deserts are identified using the straightforward definition described above—they are any CZ that does not contain either at least one public, four-year college that admits at least 75% of the students who apply, or two public, two-year colleges.



The match deserts include CZs that do not contain institutions that are academically-matched to a student’s academic credentials. Thus, identifying match deserts first requires that we predict that level of institution to which a student is matched to. There are many ways to determine whether students have enrolled in academically-matched institutions (Rodriguez 2015). The general strategy of our method capitalizes on data about the admissions profile of students who were admitted to colleges of differing selectivity in the ELS data (similar to Belasco and Trivette 2015; Bowen et al. 2009; Ovink et al. 2018; Roderick et al. 2008; Smith et al. 2013), and most closely aligns with the approach of Ovink et al. (2018). Firstly, we use a probit regressions to predict whether students are admitted to colleges at each of the six levels of college, based on their high school academic grade point average, their composite score on a National Center for Education Statistics assessment of math and reading, and their participation in Advanced Placement or International Baccalaureate (AP/IB) coursework. Using these predicted relationships, we then estimate the likelihood that every student in the sample will be admitted to each level of selectivity. The level to which a student is considered academically matched is the highest for which they have a greater than 90% predicted probability of admission (as in Ovink et al. 2018; Smith et al. 2013).



Because these methods are imperfect (Bastedo and Flaster 2014), we took a broad definition of a match desert and said that a student lives in a match desert if there is no college within one level of selectivity of the one we predict she has matched to. We repeated our analysis with a stricter definition, where a match desert is defined as any CZ that does not have a college that is an exact academic match for a given student. Note that, unlike for the access deserts where all of the students in the CZ are either in an access desert or not, a match desert is specific to the academic qualifications of a different student—the same CZ might be a match desert for one student, but not for another.




4.2. Descriptive and Regression Analyses


For each of these desert types, we first describe the characteristics that compare students, based on whether they live in an education desert. We then use the regression analyses to look at the relationship between living in an education desert, and both application and college enrollment behavior. Specifically, we use a linear probability model of the form, as follows:


   Y i  =  β 0  +  β 1  D e s e r  t i  +  X i   β 2  +  ε i     








here, Yi represents our four outcomes of interest, analyzed separately. These are whether a student (1) applied to or (2) enrolled in any college outside of their home commuting zone in the access-desert condition, or whether a student (3) applied to or (4) enrolled in an academically-matched college in the match-desert condition. β1 is our primary coefficient of interest, capturing the relationship between living in an access desert and outcomes (1) and (2) or between living in a match desert and outcomes (3) and (4). Xi is a vector of student variables that controls for the student’s race/ethnicity, family income, high school academic grade point average, whether the student ever qualified for special education services, whether the student took AP/IB coursework, whether the student lives in a single-parent household, whether the student is the first in their family to enroll in college, and their SAT score quintile (or an indicator that they did not take the SAT). The income indicators divide the data into rough quartiles and the SAT indictors reflect either the student’s SAT score or their ACT score converted to the SAT scale. All of these covariates were selected based on theoretically-driven and previously-demonstrated relationships to college choice. Finally, to test whether different types of students respond in different ways to living in education deserts, we run a version of the models where we interact the Deserti indicator with each of the variables indicating race/ethnicity, category of family income, whether the student is the first in their family to enroll in college, and the student’s SAT quintile indicator.



We report that the results of these regressions run as linear probability models for the ease of interpretation, but we confirm our results with logistic regressions that are more theoretically appropriate for our dichotomous outcomes.



Note that the interpretation of our outcomes is slightly different depending on the type of desert we examine. For students who live in access deserts, our primary concern is whether those students can access affordable, broad-access higher education. Because these students live in access deserts, accessing these schools necessitates leaving their CZ, so our primary outcome for the students in these deserts is whether these students are more likely than others to apply to or enroll in colleges outside of their home CZ. Academic matching is a concern beyond whether students have basic access to higher education. Thus, in match deserts, our primary concern is whether students apply to and enroll in an academically-matched institution. Because there may be other, non-match institutions that they may have access to inside their CZ, this outcome is less concerned with movement out of the CZ than our access outcomes, but for the students in match deserts applying to and enrolling in a match institution who will necessarily require looking outside of their home CZ.



Note further that living in an access desert does not necessarily force a student to apply to college out of her CZ. There may still be private or for-profit college options in their CZ, as well as more selective public colleges, however these do not necessarily represent ‘access’ for all students, because of their price, selectivity, and perceived quality. In fact, the average access desert experienced by students in our data is home to 3.1 colleges, of which 1.1 are public colleges, 1.3 are private colleges, and 0.75 are for-profit colleges (authors’ calculations). It may then be that by submitting enough applications, a student in an access desert will apply outside of their CZ by necessity. However, this likely does not happen often. The average college applicant in our data submitted 2.6 applications, fewer than the number of colleges in an access desert.





5. Results


5.1. Who Lives in Education Deserts?


Table 1 gives the descriptive statistics for students based on whether they live in any of our classifications of education deserts. Roughly 12 percent of the students in our data who applied to college live in access deserts.2 These students are less likely to be students of color (black, Hispanic, or Asian) and are more likely to be from a low-income family background. The students in access deserts are also more likely to be the first in their family to attend college. The students in access deserts are more likely to take the SAT, but if they take the SAT, they generally score lower than the students who do not live in access deserts.



Under our broad definition of match deserts, 6% of college applicants live in a match desert. As shown in Table 1, the students who live in match deserts, like students in access deserts, are less likely to be students of color, but tend to come from families with similar income levels. Academically, students in match deserts are more likely to have a higher GPA, are more likely to take the SAT or ACT, and tend to score higher on those exams. This pattern of higher achieving students living in match deserts is confirmed in Table 2, which shows the percentage of students who live in match deserts according to the level of college to which we predicted they were an academic match. Indeed, those who are eligible for the most competitive colleges are most likely to live in a match desert (57%), presumably because highly-selective institutions are not as geographically available as open-access institutions (81% of those matched to a non-selective institution have a non-selective institution in their commuting zone).



These differences are more extreme under our stricter definition of a match desert, in which we want students to live near a college that exactly matches the level to which we predict they are academically matched. Under this definition, over 7% of college-intending students live in a match desert.




5.2. Application and Enrollment Behavior


Table 1 also gives the percentage of students in each type of education desert that either apply/enroll outside their home CZ, or apply/enroll to an academically matched institution. Here, we see that students who live in an access desert are significantly more likely to apply to an institution outside of their commuting zone (84% apply to at least one school outside their CZ, relative to 62% for those not in an access desert). When looking at those that enroll, we find that these differences persist, 68% of those in an access desert enroll outside of their home CZ, while 40% of those in a non-access desert enroll out of their CZ.



High school students who live in a match desert are significantly less likely to apply to an institution that is an academic match (74% apply to a match school, relative to 86% for those not in a match desert). Likewise, they are less likely to enroll in a match school (59% enroll in a match, relative to 70%).



These patterns are even more stark with our strict definition of a match desert. Here, just 47% of these students from strict match deserts apply to academically-matched institutions, significantly less than the 65% of students who do not live in match deserts. Students in strict match deserts are also notably less likely to enroll in an exact academic match college—26% versus 44%.



Regression analyses demonstrate how robust these differences in application and enrollment behavior are, while taking into account the other differences in the populations of education deserts and non-deserts, as well as looking at how different populations of students respond to living in education deserts.



Table 3 gives the regression results for the application behavior of students who live in access deserts. The students who live in an access desert are 19 percentage points more likely to apply out of their commuting zone, relative to those who do not live in access deserts, even after controlling for the student’s race, family background, coursework, and SAT score. Similarly, as shown in Table 4, the students in an access desert are roughly 26 percentage points more likely to enroll in a college outside of their commuting zone, even after controlling for a full set of demographic characteristics.



Table 5 and Table 6 give the results of for the regression predicting the application and enrollment behavior according to whether students live in match deserts. Here, as with the access desert results, the estimates of the relationship between applying to and enrolling in a match school and living in a commuting zone without a match institution remains, even with the inclusion of a full array of controls. After controlling for a student’s race, family income and background, coursework, GPA, and SAT/ACT score, a student living in a match desert is estimated to be 12 percentage points less likely to apply to a match school and almost 12 percentage points less likely to enroll in one.



The relationship between living in a broadly defined match desert, and application and enrollment behavior is only slightly less strong than the analogous relationship for our strictly-defined match deserts. Table 7 and Table 8 give the results for the application and enrollment predictions based on whether students live in a commuting zone that does not contain an exact match for their predicted academic match level. The students who do not live in the same commuting zone as the exact academic match institutions are 14 percentage points less likely to apply to an exact-match institution and 11 percentage points less likely to enroll. These results are again consistent, regardless of the set of control variables we include in our models.




5.3. Differences by Background and Academic Qualifications


The previous regression results indicated the application and enrollment behavior of the average student in an education desert. However, the relationship between living in an access or match desert and application behavior may be different for different sub-populations of students, particularly those for whom there are concerns about equity in U.S. higher education. Thus, we ran a series of interaction models to account for the potential differences in these relationships. In each model, we included an interaction between living in an education desert with a set of mutually-exclusive characteristics, holding all of the other covariates constant. We ran these models separately, each time including interactions for either a student’s race or ethnicity, family income, whether they were the first in her family to enroll in college, and their SAT quintile (or status as not having taken the SAT).



Table 9 presents the main effects and interaction effects for each of the interaction models that we ran. All of the other control variables are included in each model, but are suppressed from the table. Although the average black student is both more likely than a white student to apply to and enroll out of their home CZ, and less likely to apply to and enroll in an academically-matched institution, the application and enrollment behavior of black students in education deserts does not differ significantly from this group. However, after controlling for other characteristics, Hispanic students who live in an access desert are more likely than other Hispanic students to apply out of their commuting zone, but no less likely to enroll in a school outside their commuting zone. Taken together, if the average white student is 17 percentage points more likely to apply out of their CZ if they live in an access desert, the average Hispanic student in an access desert is 25 percentage points more likely to do the same. In contrast, Hispanic students in strict-match deserts, however, are 23 percent less likely to apply to an exact match institution, and 31 percentage points less likely to enroll in one than a white student who does not live in a match desert.



Relative to their peers who do not live in an access desert, the students from every income level, first-generation students, and those that did not take the SAT are more likely to apply outside of their commuting zone. However, although the students in all income groups are more likely to enroll outside their CZ relative to their non-access desert-peers, both first-generation students and students in access deserts who did not take the SAT are no more likely to do so.



There are fewer differential application and enrollment behaviors among students who live in match deserts, relative to those who do not live in match deserts. First-generation students who live in a match desert are modestly less likely to apply, and significantly less likely to enroll in, a match school relative to first-generation peers with a match school in their commuting zone (regardless of whether we use our broad or strict definition of match desert). Similarly, relative to those with similar SAT scores in the bottom three SAT quintiles, those living in a match desert are less likely to apply and enroll in a match school. Students in match deserts from families earning less than $50,000 a year are also less likely to apply to and enroll in academically-matched institutions than those who do not live in match deserts, but only when the match is strictly defined.





6. Discussion


In this article, we have demonstrated the connection between the higher education opportunities students have available to them locally and their college application and enrollment decisions. We focused on two types of areas that lack higher education opportunities—access deserts, which lack public, broad access postsecondary options, and match deserts, which lack colleges that are academically matched to a student’s own credentials. Our results suggest at least three important patterns. First, the students who apply to college from access deserts are less racially diverse and tend to come from lower-income backgrounds than students who do not live in access deserts. Students from match deserts are also less diverse, but tend to be higher-performing academically and have similar family income levels to students who do not live in access deserts. Second, on average, the students from access deserts appear more willing to look for colleges outside of their home commuting zone, particularly Hispanic, lower-income, and first-generation college students. Finally, the students from match deserts are less likely to apply to and enroll in academically-matched colleges. That is, the students in access deserts appear to overcome the limitations of their local college options, while the students in match deserts do not.



6.1. Students and Access Deserts


Our findings about the demographics of students who live in education deserts appear to contradict earlier research. Hillman (2016) found, in particular, that access-like deserts tended to have higher percentages of Hispanic families, as well as lower levels of educational attainment. Although we did find that students in access deserts are more likely to be the first in their family to attend college, these students are also less likely to be Hispanic than students who do not live in education deserts. One explanation for this apparent disagreement might be population changes that happened between the 2004 data collection that we used to place students in commuting zones, and Hillman’s data from 2009 to 2013. Although parts of the United States have seen shifts in population composition, a more likely explanation lies in the differences in our sample selection. While Hillman describes the overall population of commuting zones, we focus more narrowly on college-intending high school seniors—those who submitted applications to enroll in any college. Thus, the differences in our findings may not reflect a disagreement about the population of students who live in access deserts, but rather the differences between the overall population in access deserts and those who actually decide to apply to college from those deserts.



This distinction in sample populations and the resulting differences in findings suggests that the challenge for students living in access deserts may not be on the margin of whether to look outside of their commuting zone to apply and enroll, but whether to attend college at all. Furthermore, to the extent that access deserts have a chilling effect on the decision to apply to college, this effect may be stronger on lower income and racial minority populations—precisely those groups that Hillman found prevalent in access deserts, but we did not observe this in the college-applying population.



What is apparent from our findings, however, is that for those students in access deserts who do make the decision to apply to college, the boundaries of their home commuting zone are not as constraining as they are for other students—the students in access deserts more frequently look outside of their commuting zone for college options than the students who do not live in access deserts. In other words, it appears that access-desert students recognize the lack of options near home and go elsewhere to find places to enroll.



Furthermore, the populations that are usually at the losing end of higher education equity conversations—Hispanic students, lower-income students, and first-generation college students—are more likely to pursue postsecondary opportunities outside of their commuting zone if they live in an access desert, despite the tendency of those populations to be less likely to look outside of their home commuting zone overall. This differential behavior may mute whatever inequities in access to postsecondary opportunities access deserts create, at least among the population of students who submit college applications.




6.2. Students in Match Deserts


Our story is almost exactly the opposite to the students who live in match deserts than it is for students who live in access deserts. Here, we find that the students in match deserts are less likely to apply to and enroll in match institutions, and to the extent that certain populations of students make different choices when they live in match deserts, we find that groups like first-generation college students are even less likely to apply to and enroll in academically-matched institutions. In other words, while college applicants in access deserts make choices that appear to mitigate the challenges of their access to higher education opportunities, college applicants in match deserts appear to make choices that exacerbate and reproduce inequalities in postsecondary destinations. This claim is not meant to place blame on students in match deserts for their choices, but rather to highlight for scholars and policymakers that match deserts create an environment in which students may have a harder time accessing higher education opportunities than they do in access deserts.



That we find such behavior among college applicants in match deserts should not be a surprise; ‘match’ is a much more complex problem than ‘access’. While it may be clear to a student that there are no affordable colleges nearby, as in an access desert, assessing both whether a college is an academic match and understanding the costs and benefits of not attending an academic match is a well-known challenge, particularly for the students who do not come from privileged backgrounds (see, for example, Hoxby and Avery 2012). Thus, the calculus for a student in an access desert to look farther afield for college options is easy, while a student in a match desert who might have reasonable-looking, non-academically-matched institutions nearby may face a set of calculations that are more difficult to compute.




6.3. Policy Implications


Because of the challenges that match deserts appear to create for students, the persistent gaps in the selectivity of colleges students enroll in (Baker et al. 2018), and the increasingly well-documented consequences for undermatching (Ovink et al. 2018), our findings have important consequences for policy aimed at the application and enrollment decisions of potential college students. Specifically, this paper provides evidence that college access and the choice policies can no longer remain geographically-neutral; not all students have the same college opportunities locally available to them, and not all students respond in the same way given those opportunities. By being aware of a student’s local context and working to expand a student’s opportunities if necessary, policy makers can work to help students overcome the challenges of limited local higher education options.



One model for such interventions might be the Expanding College Opportunities project by Hoxby and Turner (2013). In this policy experiment, high achieving low-income students were provided personally-tailored information about potentially academically matched institutions, both in the student’s home state and, potentially, farther away. The students receiving this information were notably more likely to apply to and enroll in more selective institutions (Hoxby and Turner 2013). It remains to be seen whether a policy like this can be effectively implemented at a larger scale, and to a broader set of students, but it demonstrates the potential of geographically-tailored policy interventions to improve the likelihood that students will enroll in academically-matched institutions.



Although there may be arguments against policies that attempt to induce students to move away from home because of an assumption that students stay close to home when they enroll in college for good reasons, our results for students in access deserts show that this assumption may not always have been the case. Students in access deserts more than their peers with similar characteristics appear willing to move in order to enroll in college. While there is no reason to expect that it should hold for all students, it is likely that the students in match deserts may have the potential to be similarly mobile given the tools to facilitate that mobility.




6.4. Directions for Future Research


Our work also has important implications for future research on students’ college choices. Although we have long known about students’ preferences to stay close to home when they enroll in college, we are only starting to understand the implications of these preferences given a student’s specific location. We provide the first evidence of how limited geographic opportunity is related to application and enrollment choices for college-intending students. There is still more to learn. As noted above, because of our focus on college-intending students, we do not speak to the potential for limited geographic opportunities to affect a student’s decision to apply to college at all.



Additionally, although we found that students in access deserts are more likely to apply to and enroll in colleges outside of the limited options in their own commuting zone, it is an open question whether these were good moves. Although it is difficult to judge a ‘good’ move for students with multiple, idiosyncratic preferences for college, we do not know if these students are enrolling in institutions that are, at the very least, affordable or academic matches. It is encouraging that these students look elsewhere for college options, but it may be that they need additional help learning about farther away colleges that may not be as familiar to them.



Finally, our findings about the behavior of students in match deserts add an important new dimension to the literature on undermatching. While this literature tends to assume that undermatching happens as a result of a lack of information on the part of students (e.g., Hoxby and Turner 2013), we have shown that the geographic context may play an outsized role in undermatching as well. It may be that undermatching and information are linked—students might have the best information about local colleges—but future undermatching literature should continue to explore the role geographic context has in the undermatch phenomena.





7. Conclusions


Given ongoing disparities in where students enroll in college, and disparate returns to college based on where students enroll, it is important to understand the forces that shape whether and where students go to college, and how those decisions about college-going are then linked to broader issues of inequality and social stratification. One frontier in our understanding of these forces is that of the geography of opportunity—understanding how the inequitable distribution of colleges around the country shapes the college-going decisions of students with limited local options. This article provides new evidence for developing that understanding. More work is needed to develop increasingly sophisticated descriptions of how students interact with their local postsecondary geography, so that scholars and policymakers can, in turn, develop similarly sophisticated interventions that help students make the best college enrollment choice they can. If information is going to continue to be an important tool to help students make college decisions, that information needs to be relevant to students’ local context. If we decide to move beyond providing information then it would be wise to direct policy efforts to reduce the perceived costs, or increase the perceived benefit, of enrolling in college away from home, particularly for students who do not live in an area with a local academic match. Continued work on these paths will support efforts to promote college enrollment to students in a way that reduces the inequities of access and match deserts.
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Table A1. Relationship between living in an access desert and applying to a college outside of home commuting zone.
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	(1)
	(2)
	(3)
	(4)
	(5)
	(6)





	Home CZ is Access Desert
	0.217 **
	0.192 **
	0.207 **
	0.189 **
	0.192 **
	0.189 **



	
	(0.014)
	(0.014)
	(0.015)
	(0.015)
	(0.015)
	(0.014)



	Black
	
	0.023
	0.076 **
	0.164 **
	0.155 **
	0.163 **



	
	
	(0.018)
	(0.019)
	(0.019)
	(0.019)
	(0.018)



	Hispanic
	
	−0.254 **
	−0.201 **
	−0.149 **
	−0.142 **
	−0.095 **



	
	
	(0.019)
	(0.019)
	(0.019)
	(0.019)
	(0.019)



	Asian
	
	−0.036 †
	−0.012
	−0.054 **
	−0.051 **
	−0.039 *



	
	
	(0.020)
	(0.020)
	(0.018)
	(0.018)
	(0.018)



	Other
	
	−0.056 *
	-0.032
	0.011
	0.006
	0.016



	
	
	(0.028)
	(0.028)
	(0.027)
	(0.027)
	(0.026)



	Family Income <$35 K
	
	
	−0.236 **
	−0.150 **
	−0.141 **
	−0.100 **



	
	
	
	(0.018)
	(0.018)
	(0.020)
	(0.020)



	Family Income $35–50 K
	
	
	−0.200 **
	−0.136 **
	−0.125 **
	−0.103 **



	
	
	
	(0.019)
	(0.018)
	(0.019)
	(0.018)



	Family Income $50–100 K
	
	
	−0.133 **
	−0.089 **
	−0.083 **
	−0.073 **



	
	
	
	(0.016)
	(0.015)
	(0.016)
	(0.015)



	GPA
	
	
	
	0.131 **
	0.129 **
	0.052 **



	
	
	
	
	(0.009)
	(0.009)
	(0.010)



	Ever Special Education
	
	
	
	−0.04
	−0.042 †
	−0.013



	
	
	
	
	(0.025)
	(0.025)
	(0.025)



	Took AP/IB
	
	
	
	0.127 **
	0.124 **
	0.075 **



	
	
	
	
	(0.013)
	(0.013)
	(0.014)



	Single Parent Family
	
	
	
	
	0.040 **
	0.038 **



	
	
	
	
	
	(0.015)
	(0.015)



	First Generation
	
	
	
	
	-0.054 **
	−0.032 *



	
	
	
	
	
	(0.014)
	(0.013)



	No SAT score
	
	
	
	
	
	−0.352 **



	
	
	
	
	
	
	(0.023)



	Quintile 1 SAT Score
	
	
	
	
	
	−0.159 **



	
	
	
	
	
	
	(0.025)



	Quintile 2 SAT Score
	
	
	
	
	
	−0.111 **



	
	
	
	
	
	
	(0.021)



	Quintile 3 SAT Score
	
	
	
	
	
	−0.068 **



	
	
	
	
	
	
	(0.020)



	Quintile 4 SAT Score
	
	
	
	
	
	−0.013



	
	
	
	
	
	
	(0.016)



	Constant
	0.619 **
	0.658 **
	0.794 **
	0.325 **
	0.336 **
	0.675 **



	
	(0.007)
	(0.008)
	(0.013)
	(0.029)
	(0.030)
	(0.038)



	Observations
	9310
	9310
	9310
	9310
	9310
	9310



	R-squared
	0.024
	0.057
	0.082
	0.158
	0.161
	0.209







Notes. Academic match defined as any college within one selectivity level of where the student was predicted to have access to. Robust standard error in parentheses. Reference category for race/ethnicity is ‘white’. Reference category for family income is ‘>100 K’. Reference category for SAT score is ‘Quintile 5’. ** p < 0.01, * p < 0.05, † p < 0.1.
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Table A2. Relationship between living in an access desert and enrolling in a college outside of home commuting zone.
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	(1)
	(2)
	(3)
	(4)
	(5)
	(6)





	Home CZ is Access Desert
	0.277 **
	0.250 **
	0.264 **
	0.250 **
	0.251 **
	0.255 **



	
	(0.017)
	(0.017)
	(0.017)
	(0.017)
	(0.017)
	(0.017)



	Black
	
	−0.023
	0.024
	0.098 **
	0.092 **
	0.111 **



	
	
	(0.019)
	(0.020)
	(0.020)
	(0.020)
	(0.020)



	Hispanic
	
	−0.241 **
	−0.194 **
	−0.152 **
	−0.147 **
	−0.108 **



	
	
	(0.016)
	(0.017)
	(0.017)
	(0.017)
	(0.017)



	Asian
	
	−0.086 **
	−0.066 **
	−0.103 **
	−0.101 **
	−0.094 **



	
	
	(0.020)
	(0.020)
	(0.019)
	(0.019)
	(0.019)



	Other
	
	−0.045
	−0.023
	0.013
	0.009
	0.019



	
	
	(0.029)
	(0.029)
	(0.028)
	(0.028)
	(0.028)



	Family Income <$35 K
	
	
	−0.227 **
	−0.153 **
	−0.145 **
	−0.104 **



	
	
	
	(0.020)
	(0.020)
	(0.021)
	(0.021)



	Family Income $35–50 K
	
	
	−0.195 **
	−0.140 **
	−0.132 **
	−0.107 **



	
	
	
	(0.021)
	(0.020)
	(0.021)
	(0.021)



	Family Income $50–100 K
	
	
	−0.147 **
	−0.110 **
	−0.105 **
	−0.091 **



	
	
	
	(0.019)
	(0.018)
	(0.018)
	(0.018)



	GPA
	
	
	
	0.107 **
	0.105 **
	0.042 **



	
	
	
	
	(0.009)
	(0.009)
	(0.010)



	Ever Special Education
	
	
	
	−0.039
	−0.040 †
	−0.02



	
	
	
	
	(0.024)
	(0.024)
	(0.023)



	Took AP/IB
	
	
	
	0.117 **
	0.115 **
	0.057 **



	
	
	
	
	(0.014)
	(0.014)
	(0.015)



	Single Parent Family
	
	
	
	
	0.025
	0.022



	
	
	
	
	
	(0.016)
	(0.016)



	First Generation
	
	
	
	
	−0.039 **
	−0.021



	
	
	
	
	
	(0.014)
	(0.013)



	No SAT score
	
	
	
	
	
	−0.317 **



	
	
	
	
	
	
	(0.025)



	Quintile 1 SAT Score
	
	
	
	
	
	−0.228 **



	
	
	
	
	
	
	(0.026)



	Quintile 2 SAT Score
	
	
	
	
	
	−0.189 **



	
	
	
	
	
	
	(0.024)



	Quintile 3 SAT Score
	
	
	
	
	
	−0.131 **



	
	
	
	
	
	
	(0.024)



	Quintile 4 SAT Score
	
	
	
	
	
	−0.054 *



	
	
	
	
	
	
	(0.022)



	Constant
	0.404 **
	0.448 **
	0.588 **
	0.199 **
	0.207 **
	0.538 **



	
	(0.007)
	(0.008)
	(0.016)
	(0.029)
	(0.030)
	(0.039)



	Observations
	9310
	9310
	9310
	9310
	9310
	9310



	R-squared
	0.036
	0.062
	0.083
	0.134
	0.136
	0.162







Notes. Academic match defined as any college within one selectivity level of where the student was predicted to have access to. Robust standard error in parentheses. Reference category for race/ethnicity is ‘white’. Reference category for family income is ‘>100 K’. Reference category for SAT score is ‘Quintile 5’. ** p < 0.01, * p < 0.05, † p < 0.1.
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Table A3. Relationship between living in match desert and applying to an academically-matched college.
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	(1)
	(2)
	(3)
	(4)
	(5)
	(6)





	Home CZ is Match Desert
	−0.120 **
	−0.113 **
	−0.112 **
	−0.120 **
	−0.119 **
	−0.116 **



	
	(0.023)
	(0.024)
	(0.024)
	(0.024)
	(0.024)
	(0.023)



	Black
	
	0.031 *
	0.033 *
	0.044 **
	0.042 **
	0.042 **



	
	
	(0.013)
	(0.014)
	(0.014)
	(0.014)
	(0.015)



	Hispanic
	
	0.042 **
	0.044 **
	0.047 **
	0.050 **
	0.054 **



	
	
	(0.014)
	(0.014)
	(0.015)
	(0.015)
	(0.015)



	Asian
	
	0.046 **
	0.047 **
	0.034 *
	0.035 *
	0.031 *



	
	
	(0.014)
	(0.014)
	(0.014)
	(0.014)
	(0.014)



	Other
	
	−0.041
	−0.040
	−0.035
	−0.036
	−0.033



	
	
	(0.027)
	(0.027)
	(0.027)
	(0.027)
	(0.027)



	Family income <$35 K
	
	
	−0.007
	0.009
	0.015
	0.024



	
	
	
	(0.015)
	(0.016)
	(0.017)
	(0.017)



	Family income $35–50 K
	
	
	−0.018
	−0.006
	−0.001
	0.007



	
	
	
	(0.017)
	(0.017)
	(0.017)
	(0.017)



	Family income $50–100 K
	
	
	−0.007
	0.002
	0.004
	0.012



	
	
	
	(0.014)
	(0.014)
	(0.014)
	(0.014)



	GPA
	
	
	
	0.009
	0.008
	−0.003



	
	
	
	
	(0.007)
	(0.007)
	(0.009)



	Ever special education
	
	
	
	−0.015
	−0.016
	−0.018



	
	
	
	
	(0.022)
	(0.022)
	(0.022)



	Took AP/IB
	
	
	
	0.049 **
	0.048 **
	0.024 †



	
	
	
	
	(0.012)
	(0.012)
	(0.012)



	Single parent family
	
	
	
	
	0.007
	0.006



	
	
	
	
	
	(0.012)
	(0.012)



	First generation
	
	
	
	
	−0.019 †
	−0.014



	
	
	
	
	
	(0.011)
	(0.011)



	No SAT score
	
	
	
	
	
	−0.105 **



	
	
	
	
	
	
	(0.020)



	Quintile 1 SAT score
	
	
	
	
	
	−0.076 **



	
	
	
	
	
	
	(0.020)



	Quintile 2 SAT score
	
	
	
	
	
	−0.124 **



	
	
	
	
	
	
	(0.018)



	Quintile 3 SAT score
	
	
	
	
	
	−0.124 **



	
	
	
	
	
	
	(0.018)



	Quintile 4 SAT score
	
	
	
	
	
	−0.074 **



	
	
	
	
	
	
	(0.014)



	Constant
	0.863 **
	0.853 **
	0.861 **
	0.808 **
	0.812 **
	0.930 **



	
	(0.005)
	(0.006)
	(0.012)
	(0.025)
	(0.025)
	(0.035)



	Observations
	8350
	8350
	8350
	8350
	8350
	8350



	R-squared
	0.007
	0.011
	0.011
	0.017
	0.017
	0.028







Notes. Academic match defined as any college within one selectivity level of where the student was predicted to have access to. Robust standard error in parentheses. Reference category for race/ethnicity is ‘white’. Reference category for family income is ‘>100 K’. Reference category for SAT score is ‘Quintile 5’. ** p < 0.01, * p < 0.05, † p < 0.1.
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Table A4. Relationship between living in match desert and enrolling an academically-matched college.
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	(1)
	(2)
	(3)
	(4)
	(5)
	(6)





	Home CZ is match desert
	−0.120 **
	−0.120 **
	−0.118 **
	−0.120 **
	−0.119 **
	−0.113 **



	
	(0.027)
	(0.027)
	(0.027)
	(0.027)
	(0.027)
	(0.026)



	Black
	
	−0.033 †
	-0.026
	−0.020
	−0.021
	−0.021



	
	
	(0.020)
	(0.021)
	(0.021)
	(0.021)
	(0.021)



	Hispanic
	
	0.016
	0.023
	0.023
	0.025
	0.017



	
	
	(0.019)
	(0.020)
	(0.020)
	(0.020)
	(0.020)



	Asian
	
	0.044 *
	0.047 *
	0.035 †
	0.035 †
	0.023



	
	
	(0.019)
	(0.019)
	(0.019)
	(0.019)
	(0.019)



	Other
	
	−0.048
	-0.045
	−0.042
	−0.043
	−0.038



	
	
	(0.031)
	(0.031)
	(0.031)
	(0.031)
	(0.030)



	Family income <$35 K
	
	
	−0.031
	−0.016
	−0.010
	−0.004



	
	
	
	(0.020)
	(0.021)
	(0.023)
	(0.022)



	Family income $35–50 K
	
	
	−0.024
	−0.012
	−0.007
	0.002



	
	
	
	(0.021)
	(0.021)
	(0.022)
	(0.022)



	Family income $50–100 K
	
	
	−0.019
	-0.010
	−0.008
	0.003



	
	
	
	(0.018)
	(0.018)
	(0.018)
	(0.018)



	GPA
	
	
	
	−0.002
	−0.003
	−0.000



	
	
	
	
	(0.010)
	(0.010)
	(0.012)



	Ever special education
	
	
	
	0.015
	0.014
	−0.001



	
	
	
	
	(0.027)
	(0.027)
	(0.027)



	Took AP/IB
	
	
	
	0.060 **
	0.059 **
	0.026



	
	
	
	
	(0.015)
	(0.015)
	(0.016)



	Single parent family
	
	
	
	
	0.001
	0.001



	
	
	
	
	
	(0.017)
	(0.017)



	First generation
	
	
	
	
	−0.016
	−0.013



	
	
	
	
	
	(0.015)
	(0.015)



	No SAT score
	
	
	
	
	
	−0.078 **



	
	
	
	
	
	
	(0.025)



	Quintile 1 SAT score
	
	
	
	
	
	−0.102 **



	
	
	
	
	
	
	(0.027)



	Quintile 2 SAT score
	
	
	
	
	
	−0.209 **



	
	
	
	
	
	
	(0.024)



	Quintile 3 SAT score
	
	
	
	
	
	−0.237 **



	
	
	
	
	
	
	(0.023)



	Quintile 4 SAT score
	
	
	
	
	
	−0.116 **



	
	
	
	
	
	
	(0.020)



	Constant
	0.700 **
	0.702 **
	0.720 **
	0.693 **
	0.697 **
	0.816 **



	
	(0.006)
	(0.008)
	(0.015)
	(0.033)
	(0.033)
	(0.044)



	Observations
	8350
	8350
	8350
	8350
	8350
	8350



	R-squared
	0.004
	0.006
	0.006
	0.010
	0.010
	0.036







Notes. Academic match defined as any college within one selectivity level of where the student was predicted to have access to. Robust standard error in parentheses. Reference category for race/ethnicity is ‘white’. Reference category for family income is ‘>100 K’. Reference category for SAT score is ‘Quintile 5’. ** p < 0.01, * p < 0.05, † p < 0.1.
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Table A5. Relationship between living in match desert and applying to a strict academic-match college.
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	(1)
	(2)
	(3)
	(4)
	(5)
	(6)





	Home CZ is match desert
	−0.170 **
	−0.168 **
	−0.172 **
	−0.113 **
	−0.113 **
	−0.107 **



	
	(0.016)
	(0.017)
	(0.017)
	(0.018)
	(0.018)
	(0.017)



	Black
	
	−0.033
	−0.054 *
	−0.107 **
	−0.105 **
	−0.121 **



	
	
	(0.021)
	(0.021)
	(0.022)
	(0.022)
	(0.022)



	Hispanic
	
	0.079 **
	0.058 **
	0.025
	0.022
	−0.007



	
	
	(0.021)
	(0.021)
	(0.021)
	(0.021)
	(0.021)



	Asian
	
	−0.005
	−0.015
	0.010
	0.010
	−0.001



	
	
	(0.021)
	(0.021)
	(0.021)
	(0.021)
	(0.021)



	Other
	
	−0.050
	−0.059 †
	−0.082 **
	−0.081 **
	−0.081 **



	
	
	(0.031)
	(0.031)
	(0.030)
	(0.030)
	(0.030)



	Family income <$35 K
	
	
	0.089 **
	0.045 *
	0.036
	0.014



	
	
	
	(0.021)
	(0.022)
	(0.024)
	(0.024)



	Family income $35–50 K
	
	
	0.071 **
	0.039+
	0.032
	0.023



	
	
	
	(0.022)
	(0.022)
	(0.023)
	(0.023)



	Family income $50–100 K
	
	
	0.046 *
	0.022
	0.018
	0.017



	
	
	
	(0.019)
	(0.019)
	(0.020)
	(0.019)



	GPA
	
	
	
	−0.099 **
	−0.098 **
	−0.060 **



	
	
	
	
	(0.011)
	(0.011)
	(0.012)



	Ever special education
	
	
	
	0.031
	0.032
	0.008



	
	
	
	
	(0.029)
	(0.029)
	(0.029)



	Took AP/IB
	
	
	
	−0.041 **
	−0.039 **
	−0.030 †



	
	
	
	
	(0.015)
	(0.015)
	(0.016)



	Single parent family
	
	
	
	
	-0.006
	−0.002



	
	
	
	
	
	(0.018)
	(0.017)



	First generation
	
	
	
	
	0.026 †
	0.017



	
	
	
	
	
	(0.015)
	(0.015)



	No SAT score
	
	
	
	
	
	0.129 **



	
	
	
	
	
	
	(0.028)



	Quintile 1 SAT score
	
	
	
	
	
	0.085 **



	
	
	
	
	
	
	(0.029)



	Quintile 2 SAT score
	
	
	
	
	
	−0.039



	
	
	
	
	
	
	(0.026)



	Quintile 3 SAT score
	
	
	
	
	
	−0.083 **



	
	
	
	
	
	
	(0.024)



	Quintile 4 SAT score
	
	
	
	
	
	−0.039 †



	
	
	
	
	
	
	(0.023)



	Constant
	0.437 **
	0.433 **
	0.385 **
	0.706 **
	0.701 **
	0.587 **



	
	(0.007)
	(0.009)
	(0.017)
	(0.035)
	(0.035)
	(0.046)



	Observations
	8350
	8350
	8350
	8350
	8350
	8350



	R-squared
	0.017
	0.021
	0.024
	0.049
	0.049
	0.068







Notes. Academic match defined as any college within one selectivity level of where the student was predicted to have access to. Robust standard error in parentheses. Reference category for race/ethnicity is ‘white’. Reference category for family income is ‘>100 K’. Reference category for SAT score is ‘Quintile 5’. ** p < 0.01, * p < 0.05, † p < 0.1.
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Table A6. Relationship between living in match desert and enrolling in a strict academic-match college.
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	(1)
	(2)
	(3)
	(4)
	(5)
	(6)





	Home CZ is match desert
	−0.170 **
	−0.168 **
	−0.172 **
	−0.113 **
	−0.113 **
	−0.107 **



	
	(0.016)
	(0.017)
	(0.017)
	(0.018)
	(0.018)
	(0.017)



	Black
	
	−0.033
	−0.054 *
	−0.107 **
	−0.105 **
	−0.121 **



	
	
	(0.021)
	(0.021)
	(0.022)
	(0.022)
	(0.022)



	Hispanic
	
	0.079 **
	0.058 **
	0.025
	0.022
	-0.007



	
	
	(0.021)
	(0.021)
	(0.021)
	(0.021)
	(0.021)



	Asian
	
	−0.005
	−0.015
	0.010
	0.010
	−0.001



	
	
	(0.021)
	(0.021)
	(0.021)
	(0.021)
	(0.021)



	Other
	
	−0.050
	−0.059 †
	−0.082 **
	−0.081 **
	−0.081 **



	
	
	(0.031)
	(0.031)
	(0.030)
	(0.030)
	(0.030)



	Family income <$35K
	
	
	0.089 **
	0.045 *
	0.036
	0.014



	
	
	
	(0.021)
	(0.022)
	(0.024)
	(0.024)



	Family income $35-50K
	
	
	0.071 **
	0.039+
	0.032
	0.023



	
	
	
	(0.022)
	(0.022)
	(0.023)
	(0.023)



	Family income $50-100K
	
	
	0.046 *
	0.022
	0.018
	0.017



	
	
	
	(0.019)
	(0.019)
	(0.020)
	(0.019)



	GPA
	
	
	
	−0.099 **
	−0.098 **
	−0.060 **



	
	
	
	
	(0.011)
	(0.011)
	(0.012)



	Ever special education
	
	
	
	0.031
	0.032
	0.008



	
	
	
	
	(0.029)
	(0.029)
	(0.029)



	Took AP/IB
	
	
	
	−0.041 **
	−0.039 **
	−0.030 †



	
	
	
	
	(0.015)
	(0.015)
	(0.016)



	Single parent family
	
	
	
	
	−0.006
	−0.002



	
	
	
	
	
	(0.018)
	(0.017)



	First generation
	
	
	
	
	0.026 †
	0.017



	
	
	
	
	
	(0.015)
	(0.015)



	No SAT score
	
	
	
	
	
	0.129 **



	
	
	
	
	
	
	(0.028)



	Quintile 1 SAT score
	
	
	
	
	
	0.085 **



	
	
	
	
	
	
	(0.029)



	Quintile 2 SAT score
	
	
	
	
	
	−0.039



	
	
	
	
	
	
	(0.026)



	Quintile 3 SAT score
	
	
	
	
	
	−0.083 **



	
	
	
	
	
	
	(0.024)



	Quintile 4 SAT score
	
	
	
	
	
	−0.039 †



	
	
	
	
	
	
	(0.023)



	Constant
	0.437 **
	0.433 **
	0.385 **
	0.706 **
	0.701 **
	0.587 **



	
	(0.007)
	(0.009)
	(0.017)
	(0.035)
	(0.035)
	(0.046)



	Observations
	8350
	8350
	8350
	8350
	8350
	8350



	R-squared
	0.017
	0.021
	0.024
	0.049
	0.049
	0.068







Notes. Academic match defined as any college that exactly matches the selectivity level of where the student was predicted to have access to. Robust standard error in parentheses. Reference category for race/ethnicity is ‘white’. Reference category for family income is ‘>100 K’. Reference category for SAT score is ‘Quintile 5’. ** p < 0.01, * p < 0.05, † p < 0.1.
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	1
	
Based on authors’ calculations using data from the Education Longitudinal Study of 2002.





	2
	
Of these students in access deserts, 21% lived in access desserts with no public colleges and 12% (1.5% of the entire sample) lived in ‘complete’ access deserts with no degree granting colleges whatsoever. CZ—commuting zone; SD—standard deviation.
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Figure 1. Access deserts in the United States (source: Hillman and Weichman 2016). 
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Table 1. Descriptive statistics of students by education desert type.
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Lives in Access Desert

	
Does Not Live in Access Desert

	

	




	
Variable

	
Mean

	
SD

	
Mean

	

	
SD

	

	

	

	

	




	
Applied Out of CZ

	
0.836

	
(0.371)

	
0.619

	
**

	
(0.486)

	

	

	

	

	




	
Enrolled Out of CZ

	
0.684

	
(0.465)

	
0.401

	
**

	
(0.490)

	

	

	

	

	




	
Black

	
0.081

	
(0.273)

	
0.133

	
**

	
(0.339)

	

	

	

	

	




	
Hispanic

	
0.048

	
(0.214)

	
0.147

	
**

	
(0.354)

	

	

	

	

	




	
Asian

	
0.019

	
(0.138)

	
0.047

	
**

	
(0.212)

	

	

	

	

	




	
Other

	
0.051

	
(0.219)

	
0.050

	

	
(0.217)

	

	

	

	

	




	
Family Income < $35 K

	
0.290

	
(0.454)

	
0.280

	
*

	
(0.449)

	

	

	

	

	




	
Family Income $35–50 K

	
0.220

	
(0.415)

	
0.189

	

	
(0.392)

	

	

	

	

	




	
Family income $50–100 K

	
0.360

	
(0.480)

	
0.371

	

	
(0.483)

	

	

	

	

	




	
Family income above $100 K

	
0.130

	
(0.336)

	
0.160

	
**

	
(0.366)

	

	

	

	

	




	
GPA

	
2.939

	
(0.723)

	
2.714

	
**

	
(0.768)

	

	

	

	

	




	
Ever special education

	
0.064

	
(0.245)

	
0.064

	

	
(0.244)

	

	

	

	

	




	
Took AP/IB

	
0.305

	
(0.461)

	
0.344

	
**

	
(0.475)

	

	

	

	

	




	
Single parent family

	
0.189

	
(0.392)

	
0.217

	
*

	
(0.412)

	

	

	

	

	




	
First generation

	
0.354

	
(0.479)

	
0.338

	

	
(0.473)

	

	

	

	

	




	
No SAT score

	
0.199

	
(0.400)

	
0.290

	
**

	
(0.454)

	

	

	

	

	




	
Quintile 1 SAT score

	
0.184

	
(0.388)

	
0.145

	
**

	
(0.352)

	

	

	

	

	




	
Quintile 2 SAT score

	
0.187

	
(0.390)

	
0.149

	
**

	
(0.356)

	

	

	

	

	




	
Quintile 3 SAT score

	
0.122

	
(0.327)

	
0.129

	

	
(0.335)

	

	

	

	

	




	
Quintile 4 SAT score

	
0.191

	
(0.393)

	
0.152

	
**

	
(0.359)

	

	

	

	

	




	
Quintile 5 SAT score

	
0.117

	
(0.321)

	
0.134

	

	
(0.341)

	

	

	

	

	




	

	
N = 1130

	
N = 8180

	

	




	

	
Lives in MatchDesert

	
Does Not Live inMatch Desert

	
Lives in ExactMatch Desert

	
Does Not Live inExact Match Desert




	
Variable

	
Mean

	
SD

	
Mean

	

	
SD

	
Mean

	
SD

	
Mean

	

	
SD




	
Applied to match school

	
0.743

	
(0.437)

	
0.863

	
**

	
(0.344)

	
0.474

	
(0.500)

	
0.646

	
**

	
(0.478)




	
Enrolled in match school

	
0.586

	
(0.493)

	
0.702

	
**

	
(0.457)

	
0.258

	
(0.438)

	
0.440

	
**

	
(0.496)




	
Black

	
0.036

	
(0.185)

	
0.125

	
**

	
(0.331)

	
0.048

	
(0.213)

	
0.133

	
**

	
(0.340)




	
Hispanic

	
0.054

	
(0.226)

	
0.130

	
**

	
(0.336)

	
0.078

	
(0.268)

	
0.134

	
**

	
(0.341)




	
Asian

	
0.016

	
(0.125)

	
0.047

	
**

	
(0.211)

	
0.023

	
(0.149)

	
0.049

	
**

	
(0.217)




	
Other

	
0.041

	
(0.199)

	
0.047

	

	
(0.211)

	
0.039

	
(0.194)

	
0.048

	

	
(0.213)




	
Family income <$35 K

	
0.274

	
(0.447)

	
0.258

	

	
(0.438)

	
0.239

	
(0.427)

	
0.263

	

	
(0.441)




	
Family income $35–50 K

	
0.231

	
(0.422)

	
0.184

	
**

	
(0.388)

	
0.202

	
(0.401)

	
0.185

	

	
(0.388)




	
Family income $50–100 K

	
0.362

	
(0.481)

	
0.387

	

	
(0.487)

	
0.409

	
(0.492)

	
0.381

	

	
(0.486)




	
Family income above $100 K

	
0.133

	
(0.339)

	
0.170

	
*

	
(0.376)

	
0.151

	
(0.358)

	
0.171

	

	
(0.377)




	
GPA

	
3.364

	
(0.576)

	
2.781

	
**

	
(0.730)

	
3.301

	
(0.601)

	
2.723

	
**

	
(0.721)




	
Ever special education

	
0.025

	
(0.155)

	
0.060

	
**

	
(0.238)

	
0.035

	
(0.185)

	
0.062

	
**

	
(0.242)




	
Took AP/IB

	
0.418

	
(0.494)

	
0.365

	
*

	
(0.481)

	
0.498

	
(0.500)

	
0.342

	
**

	
(0.474)




	
Single parent family

	
0.175

	
(0.380)

	
0.208

	

	
(0.406)

	
0.175

	
(0.380)

	
0.212

	
**

	
(0.409)




	
First generation

	
0.339

	
(0.474)

	
0.314

	

	
(0.464)

	
0.278

	
(0.448)

	
0.323

	
**

	
(0.468)




	
No SAT score

	
0.101

	
(0.302)

	
0.244

	
**

	
(0.429)

	
0.102

	
(0.302)

	
0.261

	
**

	
(0.439)




	
Quintile 1 SAT score

	
0.079

	
(0.269)

	
0.153

	
**

	
(0.360)

	
0.083

	
(0.276)

	
0.161

	
**

	
(0.367)




	
Quintile 2 SAT score

	
0.162

	
(0.369)

	
0.161

	

	
(0.368)

	
0.148

	
(0.356)

	
0.164

	

	
(0.370)




	
Quintile 3 SAT score

	
0.185

	
(0.389)

	
0.135

	
**

	
(0.342)

	
0.163

	
(0.369)

	
0.134

	
**

	
(0.341)




	
Quintile 4 SAT score

	
0.291

	
(0.455)

	
0.164

	
**

	
(0.370)

	
0.275

	
(0.447)

	
0.152

	
**

	
(0.359)




	
Quintile 5 SAT score

	
0.183

	
(0.387)

	
0.143

	
*

	
(0.350)

	
0.229

	
(0.420)

	
0.129

	
**

	
(0.335)




	

	
N = 510

	
N = 7850

	
N = 1380

	
N = 6980








Note. ** p < 0.01, * p < 0.05 indicates differences from students in corresponding education desert. All calculations reflect sample weighting. Due to requirements of using restricted Education Longitudinal Study of 2002 (ELS) data, all of the sample sizes were rounded to the nearest 10 throughout. AP/IB—Advanced Placement or International Baccalaureate.
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Table 2. Percent of students who matched at each selectivity level, and the percent who match at each level who live in a match desert.
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	% Students Predicted to Match
	% Students in Match Desert
	% Students in Strict Match Desert





	Most/highly competitive
	2
	24
	57



	Very competitive
	27
	10
	69



	Competitive
	22
	8
	81



	Less/not competitive
	3
	0
	83



	Community (two-year) college
	46
	2
	95



	Less-than two-year college
	1
	2
	81







Notes. Match desert indicates that the students commuting zone does not contain a college within ±1 level of the level at which the student was predicted to match. Strict match desert indicates that a student’s commuting zone does not contain a college that exactly matches the level at which the student was predicted to match.













[image: Table] 





Table 3. Relationship between living in an access desert and applying to a college outside of home commuting zone.
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	(1)
	(2)
	(3)
	(4)
	(5)
	(6)





	Home CZ is Access Desert
	0.217 **
	0.192 **
	0.207 **
	0.189 **
	0.192 **
	0.189 **



	
	(0.014)
	(0.014)
	(0.015)
	(0.015)
	(0.015)
	(0.014)



	Race/ethnicity
	
	X
	X
	X
	X
	X



	Family income
	
	
	X
	X
	X
	X



	GPA
	
	
	
	X
	X
	X



	Ever special education
	
	
	
	X
	X
	X



	Took AP/IB
	
	
	
	X
	X
	X



	Single parent family
	
	
	
	
	X
	X



	First generation
	
	
	
	
	X
	X



	SAT score
	
	
	
	
	
	X



	Observations
	9310
	9310
	9310
	9310
	9310
	9310



	R-squared
	0.024
	0.057
	0.082
	0.158
	0.161
	0.209







Notes. Robust standard error in parentheses. Regressions include the indicated control variables. Full regression results available in Appendix A, Table A1. ** p < 0.01.
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Table 4. Relationship between living in an access desert and enrolling in a college outside of home commuting zone.
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	(1)
	(2)
	(3)
	(4)
	(5)
	(6)





	Home CZ is Access Desert
	0.277 **
	0.250 **
	0.264 **
	0.250 **
	0.251 **
	0.255 **



	
	(0.017)
	(0.017)
	(0.017)
	(0.017)
	(0.017)
	(0.017)



	Race/ethnicity
	
	X
	X
	X
	X
	X



	Family income
	
	
	X
	X
	X
	X



	GPA
	
	
	
	X
	X
	X



	Ever Special education
	
	
	
	X
	X
	X



	Took AP/IB
	
	
	
	X
	X
	X



	Single parent family
	
	
	
	
	X
	X



	First generation
	
	
	
	
	X
	X



	SAT score
	
	
	
	
	
	X



	Observations
	9310
	9310
	9310
	9310
	9310
	9310



	R-squared
	0.036
	0.062
	0.083
	0.134
	0.136
	0.162







Notes. Robust standard error in parentheses. Regressions include the indicated control variables. Full regression results available in Appendix A, Table A2. ** p < 0.01.
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Table 5. Relationship between living in match desert and applying to an academically-matched college.
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	(1)
	(2)
	(3)
	(4)
	(5)
	(6)





	Home CZ is Match Desert
	−0.120 **
	−0.113 **
	−0.112 **
	−0.120 **
	−0.119 **
	−0.116 **



	
	(0.023)
	(0.024)
	(0.024)
	(0.024)
	(0.024)
	(0.023)



	Race/ethnicity
	
	X
	X
	X
	X
	X



	Family income
	
	
	X
	X
	X
	X



	GPA
	
	
	
	X
	X
	X



	Ever special education
	
	
	
	X
	X
	X



	Took AP/IB
	
	
	
	X
	X
	X



	Single parent family
	
	
	
	
	X
	X



	First generation
	
	
	
	
	X
	X



	SAT score
	
	
	
	
	
	X



	Observations
	8350
	8350
	8350
	8350
	8350
	8350



	R-squared
	0.007
	0.011
	0.011
	0.017
	0.017
	0.028







Notes. Robust standard error in parentheses. Regressions include the indicated control variables. Full regression results available in Appendix A, Table A3. ** p < 0.01.
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Table 6. Relationship between living in match desert and enrolling an academically-matched college.
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	(1)
	(2)
	(3)
	(4)
	(5)
	(6)





	Home CZ is Match Desert
	−0.120 **
	−0.120 **
	−0.118 **
	−0.120 **
	−0.119 **
	−0.113 **



	
	(0.027)
	(0.027)
	(0.027)
	(0.027)
	(0.027)
	(0.026)



	Race/ethnicity
	
	X
	X
	X
	X
	X



	Family income
	
	
	X
	X
	X
	X



	GPA
	
	
	
	X
	X
	X



	Ever special education
	
	
	
	X
	X
	X



	Took AP/IB
	
	
	
	X
	X
	X



	Single parent family
	
	
	
	
	X
	X



	First generation
	
	
	
	
	X
	X



	SAT score
	
	
	
	
	
	X



	Observations
	8351
	8351
	8351
	8351
	8351
	8351



	R-squared
	0.004
	0.006
	0.006
	0.010
	0.010
	0.036







Notes. Robust standard error in parentheses. Regressions include the indicated control variables. Full regression results available in Appendix A, Table A4. ** p < 0.01.
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Table 7. Relationship between living in match desert and applying to a strict academic-match college.
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	(1)
	(2)
	(3)
	(4)
	(5)
	(6)





	Home CZ is Match Desert
	−0.170 **
	−0.168 **
	−0.172 **
	−0.113 **
	−0.113 **
	−0.107 **



	
	(0.016)
	(0.017)
	(0.017)
	(0.018)
	(0.018)
	(0.017)



	Race/ethnicity
	
	X
	X
	X
	X
	X



	Family income
	
	
	X
	X
	X
	X



	GPA
	
	
	
	X
	X
	X



	Ever special education
	
	
	
	X
	X
	X



	Took AP/IB
	
	
	
	X
	X
	X



	Single parent family
	
	
	
	
	X
	X



	First generation
	
	
	
	
	X
	X



	SAT score
	
	
	
	
	
	X



	Observations
	8351
	8351
	8351
	8351
	8351
	8351



	R-squared
	0.017
	0.021
	0.024
	0.049
	0.049
	0.068







Notes. Robust standard error in parentheses. Regressions include the indicated control variables. Full regression results available in Appendix A, Table A5. ** p < 0.01.
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Table 8. Relationship between living in match desert and enrolling in a strict academic-match college.
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	(1)
	(2)
	(3)
	(4)
	(5)
	(6)





	Home CZ is Match Desert
	−0.170 **
	−0.168 **
	−0.172 **
	−0.113 **
	−0.113 **
	−0.107 **



	
	(0.016)
	(0.017)
	(0.017)
	(0.018)
	(0.018)
	(0.017)



	Race/ethnicity
	
	X
	X
	X
	X
	X



	Family income
	
	
	X
	X
	X
	X



	GPA
	
	
	
	X
	X
	X



	Ever special education
	
	
	
	X
	X
	X



	Took AP/IB
	
	
	
	X
	X
	X



	Single parent family
	
	
	
	
	X
	X



	First generation
	
	
	
	
	X
	X



	SAT score
	
	
	
	
	
	X



	Observations
	8350
	8350
	8350
	8350
	8350
	8350



	R-squared
	0.017
	0.021
	0.024
	0.049
	0.049
	0.068







Notes. Robust standard error in parentheses. Regressions include the indicated control variables. Full regression results available in Appendix A, Table A6. ** p < 0.01.
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Table 9. Heterogeneous relationships between living in access or match desert and application and enrollment behavior.






Table 9. Heterogeneous relationships between living in access or match desert and application and enrollment behavior.





	

	
Apply

	
Enroll

	
Apply

	
Enroll

	
Apply

	
Enroll




	

	
…Out of CZ

	
… to Match

	
…to Strict Match






	
Home CZ is desert

	
0.173 **

	
0.259 **

	
−0.110 **

	
−0.112 **

	
−0.136 **

	
−0.099 **




	

	
(0.016)

	
(0.019)

	
(0.025)

	
(0.028)

	
(0.021)

	
(0.020)




	
Black

	
0.157 **

	
0.114 **

	
0.041 **

	
−0.024

	
−0.064 **

	
−0.123 **




	

	
(0.020)

	
(0.021)

	
(0.015)

	
(0.021)

	
(0.022)

	
(0.023)




	
Black * desert

	
0.056

	
-0.026

	
0.080

	
0.169

	
0.108

	
0.047




	

	
(0.041)

	
(0.060)

	
(0.093)

	
(0.117)

	
(0.072)

	
(0.063)




	
Hispanic

	
−0.106 **

	
−0.109 **

	
0.058 **

	
0.020

	
0.038+

	
0.007




	

	
(0.019)

	
(0.017)

	
(0.015)

	
(0.021)

	
(0.022)

	
(0.023)




	
Hispanic * desert

	
0.180 **

	
0.026

	
−0.122

	
−0.113

	
−0.117 †

	
−0.121 *




	

	
(0.064)

	
(0.070)

	
(0.104)

	
(0.106)

	
(0.064)

	
(0.054)




	
Asian

	
−0.046 *

	
−0.091 **

	
0.032 *

	
0.023

	
0.032

	
−0.002




	

	
(0.019)

	
(0.019)

	
(0.014)

	
(0.020)

	
(0.022)

	
(0.022)




	
Asian * desert

	
0.073

	
−0.051

	
−0.020

	
0.006

	
0.006

	
0.032




	

	
(0.061)

	
(0.088)

	
(0.114)

	
(0.112)

	
(0.072)

	
(0.065)




	
Other

	
0.017

	
0.024

	
−0.030

	
−0.036

	
−0.056

	
−0.077 *




	

	
(0.028)

	
(0.031)

	
(0.028)

	
(0.031)

	
(0.035)

	
(0.033)




	
Other * desert

	
−0.011

	
−0.036

	
−0.050

	
−0.030

	
0.018

	
−0.025




	

	
(0.061)

	
(0.074)

	
(0.135)

	
(0.129)

	
(0.088)

	
(0.070)




	
Home CZ is desert

	
0.025

	
0.094 *

	
−0.026

	
−0.029

	
0.035

	
0.066




	

	
(0.034)

	
(0.042)

	
(0.053)

	
(0.067)

	
(0.042)

	
(0.046)




	
Family income <$35 K

	
−0.130 **

	
−0.126 **

	
0.033 †

	
0.007

	
0.032

	
0.049 †




	

	
(0.021)

	
(0.022)

	
(0.018)

	
(0.023)

	
(0.025)

	
(0.025)




	
Family income<$35 K * desert

	
0.235 **

	
0.173 **

	
−0.131 †

	
−0.160 †

	
−0.176 **

	
−0.212 **




	

	
(0.043)

	
(0.052)

	
(0.069)

	
(0.083)

	
(0.055)

	
(0.056)




	
Family income $35–50 K

	
−0.127 **

	
−0.133 **

	
0.014

	
0.010

	
0.018

	
0.061 *




	

	
(0.020)

	
(0.022)

	
(0.017)

	
(0.022)

	
(0.025)

	
(0.025)




	
Family income $35–50 K * desert

	
0.195 **

	
0.207 **

	
−0.108

	
−0.110

	
−0.208 **

	
−0.227 **




	

	
(0.045)

	
(0.054)

	
(0.073)

	
(0.086)

	
(0.058)

	
(0.058)




	
Family income $50–100 K

	
−0.090 **

	
−0.112 **

	
0.016

	
0.005

	
0.030

	
0.047 *




	

	
(0.016)

	
(0.019)

	
(0.014)

	
(0.018)

	
(0.021)

	
(0.021)




	
Family income $50–100 K * desert

	
0.150 **

	
0.184 **

	
−0.083

	
−0.043

	
−0.223 **

	
−0.193 **




	

	
(0.041)

	
(0.049)

	
(0.065)

	
(0.078)

	
(0.050)

	
(0.053)




	
Home CZ is desert

	
0.158 **

	
0.238 **

	
−0.086 **

	
−0.072 *

	
−0.121 **

	
−0.078 **




	

	
(0.016)

	
(0.020)

	
(0.026)

	
(0.031)

	
(0.022)

	
(0.021)




	
First generation

	
−0.044 **

	
−0.027 †

	
−0.008

	
−0.004

	
0.005

	
0.034 *




	

	
(0.015)

	
(0.014)

	
(0.011)

	
(0.015)

	
(0.016)

	
(0.017)




	
First generation * desert

	
0.089 **

	
0.048

	
−0.091 †

	
−0.123 *

	
−0.064 †

	
−0.105 **




	

	
(0.030)

	
(0.035)

	
(0.051)

	
(0.054)

	
(0.039)

	
(0.035)




	
Home CZ is desert

	
0.122 **

	
0.238 **

	
0.012

	
−0.039

	
−0.015

	
0.009




	

	
(0.017)

	
(0.031)

	
(0.023)

	
(0.052)

	
(0.037)

	
(0.039)




	
No SAT score

	
−0.372 **

	
−0.323 **

	
−0.088 **

	
−0.067 **

	
0.063 *

	
0.178 **




	

	
(0.024)

	
(0.026)

	
(0.021)

	
(0.026)

	
(0.030)

	
(0.030)




	
No SAT score * desert

	
0.188 **

	
0.055

	
−0.283 **

	
−0.174 †

	
−0.258 **

	
−0.283 **




	

	
(0.042)

	
(0.050)

	
(0.085)

	
(0.098)

	
(0.066)

	
(0.063)




	
Quintile 1 SAT score

	
−0.174 **

	
−0.238 **

	
−0.066 **

	
−0.098 **

	
0.050

	
0.123 **




	

	
(0.027)

	
(0.028)

	
(0.020)

	
(0.027)

	
(0.030)

	
(0.031)




	
Quintile 1 SAT score * desert

	
0.102 *

	
0.062

	
−0.031

	
0.031

	
−0.168 *

	
−0.135 †




	

	
(0.040)

	
(0.052)

	
(0.065)

	
(0.091)

	
(0.071)

	
(0.070)




	
Quintile 2 SAT score

	
−0.116 **

	
−0.183 **

	
−0.109 **

	
−0.198 **

	
−0.074 *

	
0.004




	

	
(0.024)

	
(0.027)

	
(0.018)

	
(0.024)

	
(0.029)

	
(0.029)




	
Quintile 2 SAT score * desert

	
0.043

	
−0.038

	
−0.157 *

	
−0.122

	
−0.186 **

	
−0.166 **




	

	
(0.039)

	
(0.053)

	
(0.064)

	
(0.084)

	
(0.058)

	
(0.055)




	
Quintile 3 SAT score

	
−0.069 **

	
−0.137 **

	
−0.102 **

	
−0.220 **

	
−0.073 *

	
−0.037




	

	
(0.022)

	
(0.026)

	
(0.018)

	
(0.024)

	
(0.029)

	
(0.028)




	
Quintile 4 SAT score * desert

	
0.007

	
0.049

	
−0.242 **

	
−0.177 *

	
−0.173 **

	
−0.175 **




	

	
(0.041)

	
(0.054)

	
(0.067)

	
(0.079)

	
(0.057)

	
(0.051)




	
Quintile 4 SAT score

	
−0.011

	
−0.050 *

	
−0.067 **

	
−0.115 **

	
−0.089 **

	
−0.021




	

	
(0.018)

	
(0.024)

	
(0.014)

	
(0.021)

	
(0.027)

	
(0.027)




	
Quintile 4 SAT score * desert

	
0.005

	
−0.024

	
−0.091 †

	
−0.019

	
−0.081

	
−0.064




	

	
(0.027)

	
(0.046)

	
(0.049)

	
(0.071)

	
(0.052)

	
(0.051)








Notes. Application and enrollment out of commuting zone predicted using indicator for home in access desert. Application and enrollment behavior in matches predicted using indicator for home in match desert. Coefficients for all other control variables suppressed. Each set of interactions calculated separately. Robust standard error in parentheses. Reference category for race/ethnicity is ‘white’. Reference category for family income is ‘>100 K’. Reference category for SAT score is ‘Quintile 5’. ** p < 0.01, * p < 0.05, † p < 0.1.
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