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Abstract
Spatial concentration is often thought to increase political engagement among

minority groups by fostering intragroup contact and strengthening political group
consciousness. This study evaluates this relationship with a focus on lesbians,
gays, and bisexuals (LGB), extending existing research beyond ethnoracial minori-
ties. Using Swedish population-wide register data, we identify over 20,000 LGB
individuals and nearly 8 million comparable heterosexual peers and track their
validated voter turnout across four parliamentary elections (1994–2022). To esti-
mate the causal effect of neighborhood LGB concentration on turnout, we apply
a triple-difference design leveraging fine-grained geolocation data. We find that
increases in local LGB concentration are associated with higher turnout among
LGB individuals relative to heterosexual neighbors experiencing the same neigh-
borhood changes. The results provide rare causal evidence that minority spatial
concentration can mobilize electoral participation, contributing to research on po-
litical geography, urban politics, and minority political behavior.
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Introduction
Spatial concentration – or segregation – of minority groups is often seen as a sign

of discrimination and alienation (Fong and Shibuya, 2000; Ghaziani, 2014). Yet liv-

ing near others from the same group can also create political advantages. Proxim-

ity increases everyday contact, which can make shared concerns more visible and

strengthen a sense of political belonging (Bhatti and Hansen, 2016; Cho, Gimpel, and

Dyck, 2006; Fraga, 2016; Baybeck and Huckfeldt, 2002). Geographic concentration

can also support group-specific local networks and organizations that lower the costs

of participation and increase political confidence (Cho, Gimpel, and Dyck, 2006; Ga-

landini and Fieldhouse, 2019; McAvay and Vasilopoulos, 2024). In addition, when

minority groups are geographically concentrated, local politics may become more re-

sponsive to their interests, either through policy change or by facilitating the recruit-

ment of minority candidates (Fraga, 2016; Everitt, Ie, Bird, Wagner, and Lalancette,

2025; Baisley and Albaugh, 2025; Debus and Wurthmann, 2024).

A growing literature studies these neighborhood effects for ethnoracial minorities,

but most existing evidence is correlational, and relatively few studies identify causal

effects (McAvay and Vasilopoulos, 2024; Andersson, Lajevardi, Lindgren, and Oskars-

son, 2022; Aggeborn, Andersson, Dehdari, and Lindgren, 2024). It is also unclear

whether similar dynamics apply beyond ethnoracial groups. This note addresses that

question by examining whether spatial concentration can mobilize political participa-

tion among lesbians, gays, and bisexuals (LGB).

Like ethnoracial minorities, many LGB individuals historically clustered in low-

income urban neighborhoods in response to discrimination, and these “gayborhoods”

became important sites of early LGBTQ+ political mobilization (Ghaziani, 2014; Hert-

zog, 1996; Bailey, 1999; Ayoub and Kollman, 2021). These neighborhoods fostered

dense within-group contact and supported the development of community organiza-

tions that remain central to LGB social life today (Poston, Compton, Xiong, and Knox,

2017). Yet despite this history, the relationship between LGB spatial concentration and

voter participation has not been tested using causal methods.

2



LGB people also differ from ethnoracial minorities in ways that make them a par-

ticularly demanding case for neighborhood-based theories of political engagement.

Over recent decades, LGB individuals have experienced substantial socioeconomic

gains and now vote at higher rates than heterosexuals, while increasingly residing

in affluent and highly educated neighborhoods (Antecol, Jong, and Steinberger, 2008;

Grahn, 2024; Turnbull-Dugarte and Townsley, 2020; Morales, 2018). Moreover, unlike

ethnoracial minorities, LGB individuals rarely constitute local majorities. These fea-

tures limit opportunities for sustained intra-group contact and, in turn, the scope for

neighborhood-based mobilization, raising the theoretical bar for detecting contextual

effects.

Empirically, we use population register data from Sweden, a country with high

voter turnout, to identify LGB individuals and comparable heterosexual peers us-

ing validated family records of same- and different-sex partnerships and parenthood

(Grahn, 2024). We construct detailed measures of neighborhood LGB presence us-

ing precise geolocation data and observe validated individual-level turnout across four

parliamentary elections. Using a difference-in-difference-in-differences design (Olden

and Møen, 2022), we show that living near other LGB individuals increases turnout

among LGB people relative to heterosexual neighbors who experience the same neigh-

borhood changes. A one percentage-point increase in the local share of LGB individ-

uals is associated with a 1.56 percentage-point greater increase in turnout among LGB

individuals. Given Sweden’s already high turnout levels, this effect is substantively

meaningful and likely conservative compared to lower-turnout contexts.

Together, these findings show that spatial concentration can mobilize political par-

ticipation even among minority groups that are smaller in size and therefore less likely

to experience sustained intra-group contact through residential clustering. By provid-

ing causal evidence from such a demanding case, this study extends theories of minor-

ity neighborhood effects beyond ethnoracial groups and underscores the continued

political relevance of local social context for minority political participation(McAvay

and Vasilopoulos, 2024).
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Research Design

Identifying LGB individuals

Sexual orientation is not administratively recorded in Swedish population registers.

To identify LGB individuals, we therefore rely on verified family records containing

validated information on civil status and parenthood (see Grahn, 2025; Grahn, 2024)1.

Specifically, we identify individuals who have been married to, or entered a regis-

tered partnership with, a same-sex partner since such unions became legally possible

in 1995. In addition, we use the same records to identify same-sex parents follow-

ing the legalization of same-sex adoption in 2003 and access to in vitro fertilization

for same-sex couples in 2004. Using this approach, we identify 20,526 unique LGB

individuals who, at any point between 1995 and 2021, were either partnered with a

same-sex partner or had children with one.

This strategy necessarily captures only a subset of the broader LGB population.2

Nonetheless, the resulting sample far exceeds the size of those typically used in prior

research, which has largely relied on survey data. We then use this identifier to track

LGB individuals across each election year included in the analysis, further expanding

the number of observed person–election observations.

Because cohabitation and parenthood are themselves strong predictors of political

behavior, particularly voter turnout (Dahlgaard, Bhatti, Hansen, and Hansen, 2022), it

is essential to construct an appropriate counterfactual group. We therefore identify a

heterosexual control sample using the same criteria applied to same-sex couples and

parents. Specifically, we select individuals who have been married to or had children

with a different-sex partner, yielding a comparison group of 7,927,647 unique individ-

uals. By comparing LGB individuals to an otherwise similar group defined by part-

nership and parental status, we aim to isolate the effect of LGB spatial concentration

on LGB voter participation.

1See the sections on data collection and ethical approval in the Online appendix (p. 8) for more
details.

2See Kühne, Kroh, and Richter (2019) for a comparison of inferences drawn from partner-inferred
versus self-identified measures. For political outcomes, Turnbull-Dugarte (2022) reports compara-
ble sexuality gaps in electoral preferences across measurement approaches, suggesting that partner-
inferred measures, while limited in coverage, yield valid inferences for the population they identify.
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Measuring spatial concentration

Our aim is to construct individualized measures of local neighborhood context using

validated geolocation data. For each election year in which population-wide individual-

level turnout data are available (1994, 2010, 2018, and 2022), we define a local res-

idential environment around each individual using an adapted K-nearest neighbors

approach. Residential locations are drawn from population registers and are avail-

able as coordinates rounded to 250 × 250 meter grids, or 1,000 × 1,000 meter grids in

sparsely populated areas. For each individual, we compute the share of nearby resi-

dents classified as LGB within a local area containing at least K other individuals, us-

ing a jackknifed mean to avoid mechanical self-inclusion. This measure captures local

sexual minority concentration in a way that reflects individuals’ immediate residential

surroundings.

Our main specification uses K = 1,000, with robustness checks at K = 5,000 and

K = 10,000 (see the Appendix, Table A2). The neighborhood measure is scaled in per-

centage points, such that a one-unit increase corresponds to a one percentage-point

increase in the local share of LGB residents. On average, LGB individuals live in

neighborhoods with roughly twice the proportion of LGB residents as matched het-

erosexuals (for example, 0.65% versus 0.32% in 2022), a difference that is stable over

time (see the Appendix, Figure A1, p. i).

Identification strategy

In Figure 1, we plot mean turnout rates for individuals in our LGB and control samples

compared to the rest of the population. Consistent with Grahn (2024), contemporary

Swedish LGB individuals vote at significantly higher rates than comparable hetero-

sexuals.3 This raises a central question: is spatial clustering among LGB people one of

the mechanisms behind this elevated electoral engagement?

Our empirical strategy for estimating the effect of having LGB neighbors on elec-

toral engagement relies on a triple-difference (DDD) estimator. The DDD design iso-

3This is a context of generally high turnout. Voter turnout in the four elections studied ranged
between 84% and 87%.
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lates the effect of LGB neighbors by comparing how changes in neighborhood LGB

concentration affect turnout among LGB individuals relative to heterosexual neigh-

bors who experience the same neighborhood changes. We begin by estimating two

separate difference-in-differences (two-way fixed effects) models, one for LGB indi-

viduals and one for a heterosexual control group, including individual and year fixed

effects. In both models, the coefficient of interest captures the association between

neighborhood LGB concentration and individual voter behavior. This setup leverages

within-individual changes in neighborhood composition, whether driven by residen-

tial mobility or local demographic change, while accounting for individual- and year-

specific confounders.
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Figure 1: Turnout by group over time

However, this DiD approach alone may yield biased estimates because neighbor-

hood LGB concentration constitutes a bundled treatment. Even within a two-way

fixed effects framework, spatial clustering of LGB individuals may coincide with other

neighborhood characteristics that also shape political engagement. For example, con-

temporary LGB individuals often reside in neighborhoods with higher average educa-

tion and income levels. Any observed mobilization effects could therefore reflect these

contextual features rather than the presence of other LGB individuals per se.

This is where the triple-difference estimator enters. To address the bundled treat-
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ment problem, we rely on the assumption that neighborhood characteristics correlated

with LGB concentration affect political engagement similarly for LGB individuals and

heterosexual controls. We refer to this as the stable non-LGB composition effects assump-

tion, namely that contextual factors such as neighborhood education or income levels

influence voter behavior in comparable ways regardless of sexual orientation. Un-

der this assumption, any systematic difference in the DiD effect of neighborhood LGB

concentration between LGB individuals and heterosexual controls admits a causal in-

terpretation (Olden and Møen, 2022). The difference between the two DiD estimates

(the DDD estimand) therefore constitutes our parameter of interest.4 In sum, identifi-

cation rests on differences between LGB individuals and heterosexual controls in how

turnout responds to changes in neighborhood LGB composition. Tests of the stable

composition effects assumption are presented in the Appendix (see Table A2, p. 5).

Results & Discussion

The DDD estimate is illustrated in Figure 2, where the quantity of interest is high-

lighted in red. The Appendix section with the main results (pp. i–iii) presents all

key estimates and their interpretation. Figure 2 displays the two (confounded) DiD

estimates separately for LGB individuals and the heterosexual control group (HC).

The quantity of interest is the difference between these two point estimates, yielding

a highly statistically significant DDD effect of 0.0156 (p < .001). This implies that a

one percentage-point increase in neighborhood LGB composition is associated with a

1.56 percentage-point greater increase in turnout among LGB individuals relative to

those in the heterosexual control group. As shown in Table A1 (p. iii; specifications 1

and 2), the naive version of this estimate is nearly twice as large, indicating that a less

rigorous approach would have been substantially confounded.

Several sensitivity analyses are reported in the Appendix (see Table A2, p. 5). These

show, first, that (a) interacting controls for other neighborhood characteristics, such as

income and education, does not alter the results, supporting the stable non-LGB com-

4Specifically, we implement this design by interacting group status (LGB vs. heterosexual control)
with neighborhood LGB composition. This interaction term captures the DDD estimate.
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Figure 2: Identified effect of LGB spatial concentration on political engagement

Note: The graph displays the DiD estimates for the heterosexual control group and the LGB group.
The difference between these estimates represents the identified effect (the DDD). Results are based on
specification 5 in Table A1 in the Appendix (p. iii). Relevant descriptive statistics are presented in Table
A3 (p. vii)

position effects assumption; (b) results are consistent across different neighborhood

sizes (K = 5,000 and K = 10,000); and (c) results are unlikely to be driven primar-

ily by partner mobility, such as cohabitation or separation, as roughly two thirds of

the estimated effect remains when the very closest neighbors are excluded from the

calculation. Finally, when excluding individuals with a perfect turnout record (those

who “always vote”), the estimated DDD effect increases substantially. This suggests

that while our main specification provides an accurate estimate of the average treat-

ment effect in a high-turnout context such as Swedish parliamentary elections, it may

underestimate the effect of LGB spatial concentration in lower-turnout settings where

there is greater scope for electoral mobilization.

This study provides the first causal evidence that spatial concentration can mobilize

political participation among sexual minorities. Drawing on comprehensive Swedish

population register data, we show that LGB individuals who live near other LGB peo-

ple are significantly more likely to vote, even after accounting for individual charac-

teristics, time trends, and key neighborhood-level confounders. In short, LGB individ-

uals are rallied by their fellow LGB neighbors.
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More broadly, these findings demonstrate that spatial concentration can foster po-

litical engagement even among minority groups that are smaller in size and therefore

less likely to experience sustained intra-group contact through residential clustering.

By providing causal evidence from such a demanding case, this study extends the-

ories of minority neighborhood effects beyond ethnoracial groups and underscores

the continued political relevance of local social context for democratic participation.

Geography, we show, remains politically consequential even in a digital age.
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Sample and description

In Figure A1, we plot the average neighborhood LGB composition by group and elec-

tion year. We note a consistency in the spatial concentration of LGB individuals over

time, and there are even hints of it increasing, particularly between the 1990s and the

2000s (as measured by the slight increase in the gap between the LGB group and the

heterosexual controls). LGB spatial concentration shows no signs of abating.
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Figure A1: Averages of neighborhood composition per group and year

Note: Y axis shows the percentage of LGB individuals.

Main results

Table A1 presents the main estimates of interest. Models 1 and 2 report naive correla-

tional estimates without individual or time fixed effects, estimated separately for the

matched heterosexual controls and the LGB sample. These estimates are statistically

significant in both groups (p < .001), with the estimate for LGB individuals approxi-
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mately 3 percentage-points higher than that for the controls. This difference represents

the naive version of our main effect of interest.

In Models 3 and 4, Table A1, we introduce individual and time fixed effects for each

group. The resulting estimates remain statistically significant (p < .001 for LGB indi-

viduals; p < .05 for controls), though the magnitudes shift: the association between

neighborhood LGB concentration and turnout becomes slightly negative for hetero-

sexual controls and slightly positive for LGB individuals. This suggests that once we

account for stable individual traits and general time trends, the residual effect of living

in a neighborhood with a high concentration of LGB individuals differs meaningfully

by group.

Model 5, Table A1, explicitly tests this difference by including an interaction be-

tween group status and neighborhood LGB concentration – the triple difference esti-

mator. The interaction term yields a statistically significant effect of 0.0156 (p < .001),

indicating that a one percentage-point increase in neighborhood LGB composition is

associated with a 1.56 percentage-point greater increase in turnout among LGB indi-

viduals compared to heterosexual controls. Given that a percentage point increase in

LGB concentration generally translates to around two standard deviations of the ac-

tual distribution of LGB concentration, this point estimate represents the response to

a large change in context.

Robustness analyses

Table A2 presents a series of robustness checks, including alternative neighborhood

sizes and a test of the stable non-LGB composition effects assumption. Models 1 and

2 show that the main triple difference estimate remains consistent when using neigh-

borhoods defined by the 5,000 and 10,000 nearest neighbors.

We also test the stable non-LGB composition effect assumption. In Models 3 and 4,

we add controls for the interaction with neighborhood-level education and income to

assess whether the results are driven by broader sociodemographic factors correlated

with LGB concentration. If the assumption holds, the triple difference interaction term

2



Table A1: Main results

(1) (2) (3) (4) (5)
VARIABLES HC LGB HC LGB ALL

Neighborhood 0.00297*** 0.0323*** -0.00799*** 0.00758* -0.00799***
(0.000240) (0.00209) (0.000318) (0.00311) (0.000318)

Neighborhood × LGB 0.0156***
(0.00313)

Observations 18,334,846 53,561 17,563,274 52,646 17,615,920
R-squared 0.000 0.005 0.556 0.513 0.556
Ind. FE NO NO YES YES YES
Year FE NO NO YES YES YES

Robust standard errors in parentheses
*** p<0.001, ** p<0.01, * p<0.05

should remain stable when these covariates are included, even if the absolute diff-in-

diff estimates within each group change. The resulting estimates – 0.0168 and 0.0145

– are similar in magnitude and not significantly different from the main specification

(0.0156). Since education and income capture a wide range of other neighborhood

characteristics, this supports the claim that our triple difference strategy isolates the

effect of LGB concentration rather than confounding contextual factors.

Model 5, Table A2, addresses the concern that changes in neighborhood composi-

tion may reflect relationship dissolution (e.g., a partner moving out), which could in

turn affect turnout. To test this, we construct a version of the neighborhood measure

that excludes the closest neighbors – those residing in the same 250×250 meter grid

– to remove cohabiting partners from the exposure calculation. Removing all of the

closest neighbors, rather than e.g. only the closest identified LGB neighbors, ensures

that we are not inadvertently including partners missed by our operationalization of

LGB status. The resulting estimate, 0.0106 (p < .01), remains statistically significant,

though somewhat attenuated. This may indicate that part of the effect is driven by

separations, or alternatively, that the most immediate neighbors exert the strongest

mobilizing influence – consistent with proximity-based contact theories – even if we

cannot pinpoint the precise spatial threshold.
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Finally, Model 6, Table A2 addresses concerns about ceiling effects (considering

the high turnout among LGB voters) by testing a model where all consistent voters

(always-voters) are dropped. The estimated triple difference estimate increases sub-

stantially – seven-fold – in this subgroup. While this figure should not be taken at

face value considering that the model now introduces various types of biases that are

difficult to disentangle (selecting on the outcome of interest), it could be an indica-

tion that our main results, while still accurate in the context of Swedish parliamentary

elections, would provide an underestimate of similar mobilization effects in countries

with substantially lower turnout.
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Table A2: Robustness checks

(1) (2) (3) (4) (5) (6)
VARIABLES ALL ALL ALL ALL ALL SV

Neighborhood -0.00960*** -0.00921*** -0.0109*** -0.00738*** -0.00687*** -0.04197***
(0.000390) (0.000420) (0.000325) (0.000318) (0.000347) (0.00162)

Neighborhood × LGB 0.0174*** 0.0161*** 0.0168*** 0.0145*** 0.0106*** 0.11353***
(0.00348) (0.00377) (0.00329) (0.00313) (0.00353) (0.02042)

Observations 17,615,920 17,615,920 17,613,347 17,615,415 17,615,920 3,715,374
R-squared 0.556 0.556 0.556 0.556 0.556 0.2607
Ind. FE YES YES YES YES YES YES
Year FE YES YES YES YES YES YES
Buffer NO NO NO NO YES NO
Neighborhood control NO NO EDUCATION INCOME NO NO
Area size 5’000 10’000 1’000 1’000 1’000 1’000

SV = sometimes-voters. Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Descriptives

Table A3 contains descriptive statistics per variable, year and group. As should be

expected under a model where LGB individuals sort into areas where other LGB in-

dividuals reside, we can observe slightly larger proportions of LGB neighbors of LGB

individuals when the area included is smaller (i.e. the closest K=1000 neighbors as op-

posed to K=10000 neighbors), and the same does not apply to either matched controls

or others.

Table A4 contains population densities for all years and groups. Two things stand

out. First, LGB individuals live in more densely populated areas on average. This

makes sense considering that a) it is likely that urbanicity is positively associated with

more liberal norms, and thus with coming out, and b) this difference in norms also

leads to LGB individuals sorting into areas that are more rather than less densely pop-

ulated. The second thing that stands out is that densities have decreased over time,

despite the population growing during this period. This might seem like a paradox

at first glance, but makes sense considering that the bulk of new housing growth has

been in suburban expansion (i.e. spatial expansion rather than “infill”). Since these fig-

ures represent densities in the areas where people live, and not the average densities

across the entire landmass, we should therefore expect densities to drop somewhat.
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Table A3: Descriptives

LGB group Heterosexual controls Other
Variable Year Mean SD N Mean SD N Mean SD N
Turnout

1994 89.992% 30.013% 7174 91.184% 28.353% 3840204 78.1961% 41.291% 1955096
2010 92.032% 27.081% 14370 88.947% 31.355% 4839023 77.9667% 41.447% 1743675
2018 95.218% 21.338% 15957 91.136% 28.423% 4901567 82.8629% 37.683% 2280198
2022 93.062% 25.410% 16129 88.724% 31.630% 4778525 80.3289% 39.751% 2619136

LGB neighborhood, K = 1000
1994 0.525% 0.408% 8140 0.276% 0.232% 4507695 0.3178% 0.275% 2156818
2010 0.651% 0.527% 16100 0.306% 0.340% 5339373 0.3794% 0.394% 1971122
2018 0.671% 0.560% 17071 0.324% 0.359% 5189645 0.4202% 0.432% 2464965
2022 0.671% 0.582% 17502 0.334% 0.362% 5119879 0.4223% 0.439% 3949867

LGB neighborhood, K = 5000
1994 0.510% 0.389% 8140 0.280% 0.201% 4507695 0.3190% 0.248% 2156818
2010 0.622% 0.513% 16100 0.312% 0.310% 5339373 0.3781% 0.367% 1971122
2018 0.630% 0.535% 17071 0.328% 0.321% 5189645 0.4157% 0.394% 2464965
2022 0.628% 0.546% 17502 0.337% 0.320% 5119879 0.4187% 0.394% 3949867

LGB neighborhood, K = 10000
1994 0.507% 0.376% 8140 0.283% 0.193% 4507695 0.3205% 0.240% 2156818
2010 0.609% 0.488% 16100 0.316% 0.296% 5339373 0.3780% 0.351% 1971122
2018 0.622% 0.512% 17071 0.334% 0.310% 5189645 0.4172% 0.381% 2464965
2022 0.622% 0.528% 17502 0.343% 0.310% 5119879 0.4215% 0.382% 3949867

Neighborhood education
1994 0.431 0.904 8157 0.002 0.815 4508351 0.0001 0.827 2180932
2010 0.365 0.919 16109 -0.031 0.837 5341389 -0.0103 0.881 1985907
2018 0.330 0.904 17081 -0.053 0.838 5192556 0.0121 0.910 2479605
2022 0.300 0.884 17510 -0.040 0.832 5122386 0.0007 0.901 3967589

Neighborhood income
1994 -0.019 0.338 8158 0.020 0.332 4509536 -0.0469 0.338 2182192
2010 0.011 0.430 16109 0.000 0.415 5342197 -0.0763 0.449 1986229
2018 0.030 0.332 17081 0.002 0.340 5193214 -0.0582 0.370 2479998
2022 0.063 0.341 17515 0.022 0.357 5123157 -0.0408 0.399 3968638
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Table A4: Population densities per km2

LGB
Year Mean SD Min Max N
1994 3408 3376 0.110 14007 8140
2010 3469 3586 0.072 16272 16100
2018 2785 2959 0.040 14118 17071
2022 2407 2553 0.057 12427 17502

Heterosexual controls
Year Mean SD Min Max N
1994 1552 1941 0.007 14006 4507695
2010 1703 2287 0.007 16272 5339373
2018 1477 1920 0.007 14118 5189645
2022 1370 1695 0.008 12427 5119879

Others
Year Mean SD Min Max N
1994 2011 2298 0.007 14007 2156818
2010 2260 2644 0.009 16272 1971122
2018 2082 2275 0.008 14118 2464965
2022 1886 1969 0.008 12427 3949867

Note on data accessibility

This study is based on Swedish population registry data maintained by Statistics Swe-

den (SCB). The dataset includes extensive, verified individual-level information cov-

ering the entire Swedish population over time. Access is strictly regulated and con-

tingent on ethical approval, payment of a substantial fee, and compliance with geolo-

cation restrictions. As a result, the research team is unable to make the data publicly

available for replication.

Ethical approval

This study received ethical approval from the Swedish Ethical Review Authority. The

decision number is 2023-01939-01.
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