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Supplemental Information Appendix 
 

 This appendix provides a detailed description of the data used in the paper and also 

presents some additional empirical results. 

Turnout-by-Age Data 

 

 As I explain in the paper, it is very difficult to collect data on the turnout rates of 

particular groups of citizens in local elections.  Sometimes it is possible to collect information on 

overall voter turnout in local elections, but reports of local election returns do not break down the 

turnout figures by age or other demographic characteristics.  In states like California, there is a 

voter file that tracks individual registrants’ voting participation, but it only does so for state 

election dates—not for local election dates.  It is also possible to collect county voter files for 

most counties, and those track participation in local elections within the county (and also have a 

date of birth for each registrant), but they usually have to be purchased, and they also come in 

different formats.  (Some counties do not even have the information readily available in 

electronic format.)  Moreover, in some counties, the individual voter information is kept by the 

city governments or is spread across multiple governments.  Thus, something as seemingly 

simple as collecting data on turnout by age in local elections is extremely difficult. 

 Fortunately, in California, Political Data, Inc. (PDI), collects, assembles, and maintains 

individual-level voter registration and turnout data for all local governments in the state.  For 

cities that do not provide their data electronically, PDI sends teams to the cities to scan and hand-

enter the data.  PDI also collects information on voting participation for all elections throughout 

the state, including statewide elections, primary elections, special elections, and off-cycle local 

elections.  Therefore, by purchasing data from PDI, I was able to acquire information on 

registration and turnout by age for cities across California. 
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In March of 2014, I used the local election data provided by the California Elections Data 

Archive (CEDA) to identify the most recent regular election date for each of the state’s 

municipal governments.  (At the time, the most recent year of election data available through 

CEDA was 2012.)  Then, for that list of city election dates, as well as for the dates of recent 

statewide primary and general elections, PDI calculated the number of registrants and the 

number of participating voters in each age category (18 to 99+) in each city.  The PDI data 

therefore show how many people voted in a particular city on a particular election day—not how 

many people voted in particular races on those days.  Therefore, if some voters turned out to vote 

for president in November 2012 and did not cast a vote in city races held on the same day, those 

voters are still counted as having turned out in the city’s election. 

To calculate these figures, PDI relied on its archived voter files, not the voter file that was 

active at the time of my request (which was April 2014).  PDI keeps records of its voter files as 

they stood at different points in time, and so they were able to select the version of the voter file 

that was in place around the time of the election I was requesting.  In almost all cases, the 

registration information was drawn from voter files within 2 to 3 months of the election.  For 

example, for the November 2012 elections in Orange County, the numbers are drawn from the 

county voter file as of December 5, 2012.   

PDI uses the date of birth information on the voter registration files to calculate the age of 

each registrant.  However, the PDI database calculates the age of the voter at the time of the 

request (which, again, was April 2014).  For example, a voter who was 97 in 2014 would have 

been about 91 during a 2008 city election, and yet the voter would show up in the PDI data as a 

97-year-old in the records for the 2008 election.  Therefore, I had to correct the ages in the PDI 

data so that they reflected the ages of voters at the time of each election. 
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Two problems arose during this process.  First, the PDI data contain a “No Age” 

category, because decades ago, not all counties required registrants to provide a date of birth.  If 

a voter’s current registration dates back to a time when date of birth was not required, he or she 

would appear in the “No Age” category.  The numbers of voters in this category are small, and 

most of them are likely very old (because they haven’t reregistered in decades).  I therefore 

dropped the voters in the “No Age” category.  Second, PDI groups together voters who are 99 or 

older in a single category.  For my analysis, this is a problem because a voter who was 99 in 

2014 would only have been 93 in 2008, but we wouldn’t be able to identify him or her as a 93-

year-old in a 2008 election, because he or she would simply be grouped in with all other 

registrants who are 99 and over.  Therefore, in the paper, I limit my analysis to registrants and 

voters who are 90 or younger at the time of the election. 

 In my initial analysis of the PDI data, I discovered a problem for cities in the County of 

Santa Clara:  the number of registered voters and participating voters spiked for 81-year-olds 

during the June and November 2012 elections, such that the number of 81-year-olds in all Santa 

Clara cities was several times the number of 80-year-olds and 82-year-olds.  Because these were 

obvious errors in the data, for cities in the County of Santa Clara, I replaced the number of 81-

year-olds with the average of 80-year-olds and 82-year-olds for the June and November 2012 

elections.  This same problem emerged for the off-cycle elections in Sunnyvale and Cupertino 

for 80-year-olds (which are also in the County of Santa Clara), so I used the same process to 

correct those errors, averaging the numbers of 79-year-olds and 81-year-olds. 

 There were 48 cities (out of 481 in total) that I excluded from the dataset for various 

reasons.  First, there were five cities for which PDI did not provide any election data:  Albany, 

Alhambra, Dunsmuir, Rancho Mirage, and Thousand Oaks.  I also dropped cities with fewer than 
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1,000 residents (11 cities), because some of them do not hold elections every cycle (for example, 

they might skip an election if the race is uncontested).  I also dropped Eastvale and Jurupa Valley 

because they incorporated very recently (in 2010 and 2011, respectively).  For an additional four 

cities (Ukiah, Imperial, Gardena, and Hillsborough), I could not locate any regular city elections 

held between 2008 and 2012, so I dropped them from the analysis.  There were 24 additional 

cities that held their elections on very unusual dates (such as Piedmont and Modesto, which held 

elections in February 2012), for which I was unable to acquire the city election turnout data from 

PDI.  Finally, I dropped Avalon because the PDI data show that zero people voted in its election, 

and I also dropped Laguna Woods because 90% of the city’s population is a retirement 

community.  Even with these cities excluded, the PDI dataset contains rich information on the 

age distribution of registered and voting citizens in the elections of 433 California cities.  All of 

the city elections in the dataset were held between 2008 and 2012.   

The Age Gap in Turnout 

 

 One of the empirical patterns shown in the paper is that older citizens are much more 

likely to vote in city elections than younger citizens.  In the paper, I summarized this with two 

statistics (in Table 1):  the percentage of 20- to 45-year-old registrants who voted in the most 

recent city election, and the percentage of 65- to 90-year-old registrants who voted in the most 

recent city election.  In what follows, I present more detail on the share of registered voters of 

different ages who turn out in California city elections. 

First, I use the PDI data to calculate the percentage of registered voters of each age in 

each city who voted in the most recent city election.  The line in Figure A1 shows the average of 

those percentages within age categories across all 433 cities.  There, we can see that between the 

ages of about 23 and 79, turnout rates steadily increase with registrant age.  For 23-year-olds, the 
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average turnout rate across cities is only 38%.  For 79-year-olds, it is 75%.  The turnout rates of 

18-year-olds and 19-year-olds are slightly higher than those of registrants in their early 20s, most 

likely because the denominator used for Figure A1 is the number of registered voters—and many 

18- to 19-year-olds probably register because they intend to vote in a particular election.  After 

age 79, turnout rates in city elections begin to decline.  But even among 90-year-olds, the 

average turnout rate (62%) is considerably higher than young and middle-aged registrants.  

Therefore, the city election turnout rates of older registrants are much higher than the turnout 

rates of younger registrants. 

In the paper, I also explain that the size of the gap in the turnout rates of 20-to-45-year-

olds and 65-to-90-year-olds is smallest in city elections held concurrently with presidential 

elections.  Figure A2 below provides more detail.  There, I show the average turnout rates by age 

in city elections held at four different times:  concurrently with presidential elections (solid line), 

concurrently with midterm and gubernatorial elections (short-dashed line), during a presidential 

or statewide primary election (dotted line), and entirely off-cycle (long-dashed line).  For all 

ages, turnout is lowest in off-cycle city elections, higher during primaries, higher still during 

midterm and gubernatorial elections, and highest during presidential elections.  But the gap 

between the turnout rates of older and younger voters is also wider during some types of 

elections than others.  Specifically, the slope of the line is steeper for off-cycle elections and 

midterm elections than for presidential elections, and it is the steepest for primary elections.  

Thus, the age gap in turnout does appear to depend on the timing of city elections. 

One might be concerned that Figure A2 is simply picking up differences among the cities 

that have elections at these four times.  However, Figure A3 shows that these differences exist 

within cities as well.  There, I compare turnout by age in off-cycle city elections (solid line) to 
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turnout by age in the same set of cities during the November 2012 presidential election (short-

dashed line).  I do the same for cities that hold their elections concurrently with primaries:  the 

dotted line is turnout by age in city elections held concurrently with primaries, and the long-

dashed line shows turnout by age for that same set of cities in November 2012.   

Consistent with existing research, turnout within cities is significantly higher during 

presidential elections than during off-cycle or primary elections.  More importantly for this 

paper, however, I find that the age gap in turnout is smaller in presidential elections than in the 

same cities during off-cycle city elections.  Also, comparing the dotted line to the long-dashed 

line, it is apparent that the age gap in presidential elections is considerably smaller than in the 

same cities during primary elections.  Therefore, Figure A2 is not simply picking up differences 

in turnout across cities with different election schedules.  As shown in Figure A3, turnout—and 

the age gap in turnout—also vary within cities on different election dates. 

Next, I use regression to investigate the importance of election timing for the age gap in 

turnout.  The unit of analysis is the city, and the dependent variable is the difference between the 

turnout rates of 65-to-90 year olds and 20-to-45 year olds.  Strikingly, this variable is positive in 

every city, meaning that in every city across the state, the older group turns out at a higher rate 

than the younger group.  But the size of the gap does vary considerably:  it ranges from 6 

percentage points to 53 percentage points, with a median of 25 points.  In column 1 of Table A1, 

I use OLS to regress this variable on indicators for the timing of the cities’ elections.  (The 

excluded category is concurrence with presidential elections.)  I find that the election timing 

indicators alone explain 41% of the variation in the age gap in turnout.  In addition, the age gap 

averages about 8-9 points higher in off-cycle elections and midterm elections than during 

presidential elections, and it is 23 points higher in city elections held during primaries.  In 
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column 2, I include an indicator for whether there was a mayoral race on the ballot, city 

demographic variables, and the share of the 2012 two-party vote in the city that went to Barack 

Obama.  The results show that the age gap appears to be greater in larger cities, cities with lower 

population density, cities with lower per capita income, and cities with more Republican voters.  

Even in column 2, however, I still find that the age gap is significantly greater in midterm, off-

cycle, and primary elections than during presidential elections.   

Within-City Variation in Percent Senior from Election to Election 

 

 One concern I raised in the paper is that perhaps the variable Percent senior from recent 

city elections is a bad measure of the size of the senior voting bloc in past elections.  And if 

Percent senior from recent elections is not a good characterization of what Percent senior looked 

like at the time that cities adopted demand-response (DR) service, then perhaps that is why I find 

no effect of Percent senior on city transportation policy. 

 As I have just shown, however, the timing of cities’ elections explains a great deal of the 

variation in the age gap in turnout.  Moreover, since 1996, which is the first year for which I 

have data on when California cities held their regular elections (because that is when CEDA 

started collecting its data), most cities in my sample have not changed their election schedules:  

262 of the cities have consistently held their elections on-cycle, in November of even-numbered 

years.  108 cities have consistently held off-cycle elections since 1996.  And 17 of them have 

consistently held their elections concurrently with statewide primaries.  That leaves only 46 cities 

in the dataset that have changed their election timing since 1996.  Thus, there is some reason to 

believe that seniors’ share of the electorate might not fluctuate very much from election to 

election in the typical city—at least for cities that haven’t changed their election schedules.   
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 To explore this, I begin by focusing on the 262 cities that have only had their elections in 

November of even-numbered years since 1996.  For each of these cities, I calculate the 

percentage of city voters who were 65 to 90 years old for four different elections:  November 

2006, November 2008, November 2010, and November 2012.  Then, for each of the 262 cities, I 

calculate two variables:  the absolute value of the difference between Percent senior in the two 

presidential election years (November 2008 and 2012), and the absolute value of the difference 

between Percent senior in the two midterm years (November 2006 and 2010).  Table A2 

presents descriptive statistics for those two variables.  In column 1, which focuses on the 

presidential elections, we can see that there is little within-city variation in Percent senior from 

election to election:  the median is a mere 3 percentage points, and the 95th percentile is only 5 

percentage points.  There is even less within-city variation in Percent senior in the two midterm 

elections:  the median is 1 percentage point, and the 95th percentile is 4.5 percentage points.  For 

column 3, I calculate the maximum difference in Percent senior across all four of these on-cycle 

elections, and still, the mean within-city difference is only 5 percentage points.  Therefore, while 

there is some fluctuation in Percent senior within cities across election dates, those differences 

tend to be small.  

 While I do not have data for multiple city election dates for the 108 cities that have 

consistently had off-cycle elections since 1996, I can look at the patterns within the 17 cities that 

have consistently held their elections concurrently with statewide primary elections.  Those cities 

are listed in Table A3.  For each city, column 1 presents the share of city election voters who 

were 65 to 90 in June 2008, and column 2 lists the same quantity for the June 2012 election.  

Column 3 then presents the absolute value of the difference between the two quantities.  Clearly, 

for these 17 cities, the share of seniors in the electorate does not vary much from election to 
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election.  The average within-city difference is 3.8 percentage points.  The maximum is 11 

points, and for several cities, it is 1 point or less. 

 What about the 46 cities that have changed their election schedules since 1996?  

Unfortunately, most of these 46 cities switched their election schedules over a decade ago, and 

so I do not have data on turnout by age for their elections before the switch.  For seven cities 

with more recent election timing changes, however, I have data from a city election prior to their 

schedule change.  Table A4 lists the seven cities.  In column 1, I show the share of city election 

voters who were seniors in their most recent on-cycle election, and in column 2, I present the 

same statistic for the city’s most recent off-cycle or primary election.  In all cases (shown in 

column 3), the share of seniors in the electorate is greater in the off-cycle or primary election 

than in the on-cycle election.  More importantly, those differences tend to be larger than those 

shown earlier.  The average difference is 9 percentage points and goes up to 17 points in San 

Leandro.  The difference is 7 points or greater in 5 of the 7 cities.  Thus, for the 46 cities that 

switched their election schedules, Percent senior in the most recent election is probably not a 

good measure of Percent senior in past elections.  

 In the paper, where noted, I make a correction for these 46 cities that changed their 

election schedules.  First, I drop the 39 cities for which I do not have turnout-by-age data from an 

election before the switch.  For the remaining seven, I use the Percent senior value from the 

election prior to the switch rather than using Percent senior from the most recent city election. 

DR Service Dates of Establishment 

 

 Even though I cannot get turnout-by-age data for California city elections in the 1990s 

and early 2000s, it would still be helpful to know when the cities established their DR services.  

Unfortunately, there is no source of information on the establishment dates or ages of these 
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services, and collecting it is very difficult.  Most DR services are one of many services provided 

by the city agency or transit authority, and getting histories of individual services provided by 

these agencies and authorities is often not possible.  They rarely include such information on 

their websites, and the individuals working for the government entities often do not know when 

the DR services were started.   

 Despite these obstacles, I did attempt to collect information on when each DR service 

was established.  I first checked city websites (and sometimes the websites for the services 

themselves), and then, where possible, I read the meeting minutes of the city council and other 

advisory bodies to see if they mentioned anything about the date of establishment—even if just 

an approximate date (such as the mid-1990s).  I also located the approximate establishment dates 

for a number of cities’ services using archives of newspapers like the Los Angeles Times.  For 

other cities, I attempted to call the service administrators to ask for information, but some did not 

respond to my calls, and many others did not know the date of establishment.   

 Still, using this multi-step process, I was able to determine at least an approximate date of 

establishment for 120 of the 209 unique DR services in the dataset.  While there are some DR 

services that date back to the 1970s or 1980s, the majority of them began during the 1990s, 

2000s, and 2010s.  Below, I compare the dates of DR service establishment with the dates of 

senior center establishment in each city for which I have data. 

Additional Tests of the Turnout-Policy Connection 

 

 In a footnote of the paper, I reference the results of additional empirical tests of the 

turnout-policy connection.  This section presents the results of those tests. 

 First, Figure A4 presents a simple look at the data:  box plots of the variable Percent 

senior in each of the three categories of the main dependent variable, DR service.  Even from this 
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figure, it does not look as though local transportation policy is friendlier to seniors in cities 

where larger percentages of city voters are seniors.  In fact, the distribution of Percent senior 

looks strikingly similar in cities with no DR service as in cities with exclusive DR service.  Thus, 

even in the bivariate relationship, there is little that suggests a link between senior turnout and 

senior-friendly policy.  

 In Table A5, I estimate all of the models of DR service from Table 2 using OLS.  In 

columns 1 and 2 of Table A5, I begin with the basic models from Table 2, which include all 433 

cities and use the main dependent variable, DR service (which takes on values of 0, 1, and 2).  

The model in column 2 includes county fixed effects; the model in column 1 does not.  

Regardless of the specification, I do not estimate a significant relationship between Percent 

senior and DR service.  In column 3, I use a binary dependent variable equal to 1 if the city has 

any DR service provided by a city or transit authority, and in column 4, the binary dependent 

variable equals 1 if the city has any DR service provided by the city (not by transit authorities).  

In both cases, the coefficient on Percent senior is statistically insignificant.  Finally, in column 5, 

I return to the main model specification (from column 1), this time correcting for the cities that 

recently changed their election schedules.  Even with the correction, I find no effect of Percent 

senior. 

 In Table A6, I use multinomial logit rather than ordinal logit for the three Table 2 models 

that use a three-category dependent variable.  Column 1 presents the results of the basic model, 

column 2 includes county fixed effects, and column 3 drops cities that recently changed their 

election timing.  In none of the cases do I find that a higher share of seniors in the electorate 

makes a city more likely to have DR service, either for the general public (DR service=1) or 
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exclusively for seniors (DR service=2)—compared to cities with no DR service.  Thus, the 

paper’s results are not driven by the decision to treat the dependent variable as ordered. 

 Finally, in Table A7, I revisit the models of city public transportation expenditures.  In 

column 6 of Table 2 in the paper, I use OLS to model logged per capita public transportation 

operating expenditures in each city.  However, this variable equals zero for a large number of 

cities in the dataset, meaning that they reported having no public transportation operating 

expenditures in 2014.  In column 1 of Table A7, I turn to a tobit model instead of OLS in order 

to account for the left-censoring in this dependent variable.  Even with the tobit model, though, I 

find the same pattern as in the paper:  I find no significant association between senior turnout and 

city public transportation expenditures.  Finally, in column 2 of Table A7, I model logged total 

transportation operating expenditures per capita, which includes not just public transportation 

spending but also streets, street landscaping, parking, and more.  Here, too, I find the same 

pattern.  There is no clear association between Percent senior and city transportation spending. 

Senior Group Participation and Political Activity 

 

 In the paper, I develop an argument about how groups of citizens who interact frequently 

and are more socially cohesive are more likely to be attentive to and politically active on policy 

issues relevant to the group.  While I do not have data on how attentive seniors are to particular 

issues, the 2006 Social Capital Community Survey allows me to examine the general political 

activity levels of seniors who do and do not participate in senior groups.1  Specifically, that 

                                                            
1 The data are from the 2006 Social Capital Community Survey (Saguaro Seminar: Civic 

Engagement in America project at Harvard’s Kennedy School, in conjunction with various 
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survey asks respondents whether they “have been involved in the last 12 months with” a variety 

of groups, one of which is “clubs or organizations for senior citizens or older people.”  In Table 

A8 below, I present the share of respondents who are 65 or older who engaged in certain 

activities, broken down by whether they reported activity in a senior citizen group.   

As the top row shows, seniors who participate in senior groups are more likely to report 

having voted in the 2004 presidential election—by about 5 percentage points.  Also, while 29.5% 

of seniors who do not participate in senior groups report having signed a petition in the last 12 

months, 35% of those who do participate in senior groups have.  The same is true of attending 

political meetings or rallies:  22% of seniors who participate in senior groups have done this, 

compared to only 14% of seniors who do not participate in senior groups.  And finally, seniors 

who participate in senior groups are much more likely to work on community projects:  46%, 

compared to only 27% of seniors who don’t participate in senior groups.  While I certainly 

cannot drawn any conclusions about senior group participation causing greater political activity 

using these data, these figures do point to an empirical relationship between senior social 

networks and senior political engagement. 

Additional Tests:  Senior Centers and Senior Commissions 

In the second round of empirical analysis in the paper, I introduce two new independent 

variables of interest:  Senior center and Senior commission.  While the paper presents several 

models of DR service provision with these variables on the right hand side, it also helps to 

examine the bivariate relationships.  In Table A9, therefore, I present two cross-tabulations.  The 

                                                            

community foundations across the U.S.), available at http://ropercenter.cornell.edu/2006-social-

capital-community-benchmark-survey/ (accessed December 2, 2012). 
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rows are defined according to the three categories of the dependent variable:  again, a city is 

coded as 0 if it has no DR service for seniors provided by the city or a transit authority, 1 if it has 

DR service available to the general public, and 2 if it has DR service exclusively for seniors.  

The first set of columns breaks the cities into groups depending on whether or not they have a 

senior center, and the second differentiates between cities with and without senior commissions. 

The patterns that emerge from Table A9 suggest that cities with senior centers or senior 

commissions are indeed more likely to have better transportation options for seniors.  Forty-three 

percent of the cities with senior centers have DR service exclusively for seniors, while only 20% 

of the cities without senior centers do.  Fifty-five percent of the cities with senior commissions 

have exclusive DR service for seniors, which is true of only 33% of the cities without senior 

commissions.  Even at first glance, then, these two city characteristics do seem to have a positive 

relationship with the senior-friendliness of transportation policy. 

 In the paper, I present the estimates of a series of ordinal logit models, and I also present 

the predicted probabilities from two of them.  In Table A10 below, I present the predicted 

probabilities from all of the ordinal logit models in Table 3, with the panel numbers in Table A10 

corresponding to the column numbers in Table 3.  For models 1 through 4, there is consistently a 

sizeable effect of having a senior center and a senior commission.  In model 5, I also find 

differences between cities with newer senior centers (2 years old) and cities with older senior 

centers (30 years old).  Finally, the probabilities in panel 6 of Table A10 match those presented 

in the paper, showing that in cities with senior centers, a greater senior presence in city 

electorates does appear to be associated with a greater likelihood of exclusive DR service. 

 In analysis not shown in the paper, I also used matching to estimate the effect of having a 

senior center and having a senior commission on the senior-friendliness of city transportation 
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services.  I summarize that analysis in Table A11.  There, I start by comparing the mean of DR 

service for cities with and without senior centers, using all 433 cities.  It is clear from the top left 

panel of Table A11 that cities with senior centers are significantly more likely to have DR 

service:  the average in treatment cities is larger by nearly 0.5.  However, on average, cities with 

senior centers also tend to have fewer seniors in the electorate, larger populations, denser 

populations, lower per capita income, and higher Democratic presidential vote share.  Therefore, 

I match cities with and without senior centers on log population, log population density, log per 

capita income, the share of city voters who are senior citizens, and 2012 Democratic presidential 

vote share.  In order to achieve balance on these covariates, I use a caliper of three-quarters of a 

standard deviation; for log population, I use a caliper of one-half of a standard deviation.  

Treatment cities that did not find matches in the control group satisfying these distance criteria 

are discarded.  All matching is one-to-one with replacement.  I execute the matching using the 

Matching package in R (Sekhon 2011). 

 As shown in the right hand section of Table A11, I matched 118 treatment districts to 38 

unique control districts and achieved balance on all of the covariates.  With this restricted set of 

cities, I estimate a smaller treatment effect, but a positive and statistically significant one 

nonetheless:  on average, DR service is 0.18 higher (out of 2) in cities with senior centers than in 

cities without them.    

In the bottom portion of Table A11, I adopt a similar approach for estimating the effect of 

senior commissions.  Using all 433 cities, there is a significant difference between cities with and 

without senior commissions, but the cities with and without commissions are also significantly 

different in size, density, income, and Democratic presidential vote.  I therefore use a similar 

matching process to match cities with and without commissions, this time using a caliper of one-
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half of a standard deviation for all the covariates.  With 60 successfully matched treatment cities 

(to 50 unique control cities), I estimate a positive effect of 0.32, significant at the 1% level.  

Therefore, even when I use matching, I conclude that senior centers and senior commissions 

make cities more likely to adopt DR service. 

In Table A12, I estimate the model from column 1 of Table 3 of the paper, this time using 

OLS and multinomial logit.  My substantive conclusions are the same as those in the paper.  In 

the OLS model, I estimate positive coefficients on Senior center and Senior commission.  In the 

multinomial logit model, I find that having a senior commission makes a city more likely to have 

DR service open to the public than no DR service at all, and it also makes a city more likely to 

have DR service exclusively for seniors than no DR service at all.  The same is true for senior 

centers (although the effect is not statistically significant when the comparison is between having 

DR service open to the public and no DR service at all—p=0.139).  Even with these alternative 

models, therefore, senior centers and senior commissions are associated with transportation 

services friendlier to seniors.     

 As described in the paper, I also collected data on the establishment dates of California 

senior centers.  The information about which cities have senior centers comes from the Congress 

of California Seniors, which maintains a directory of senior centers throughout the state.  In total, 

at the time of data collection, there were 876 senior centers in California.  I set out to collect the 

establishment dates of as many of these senior centers as possible.  Some centers had the dates 

listed on their websites; others required an email or a phone call.  Often, the person responding to 

the email or phone call knew the approximate date of establishment but not the exact date.  In the 

end, I was able to acquire at least an approximate date for 757 of the senior centers.  Many cities 

have more than one senior center; in those cases, I coded the city according to the earliest senior 
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center establishment date out of those I was able to collect.  As a result of this data collection, I 

have a senior center establishment date for 326 of the 360 cities in my dataset that have at least 

one senior center.  Figure A5 shows the distribution of this variable. 

 While I could only acquire a DR service start date for a fraction of the cities (see above), 

in the cities for which I was able to acquire both a DR service start date and a senior center start 

date, the start date of the DR service typically came after the start date of the senior center.  On 

average, in cities with senior centers and known DR service start dates, the DR service started 

8.6 years after the senior center was established.   

 I also collected data on the total number of citizen boards, committees, and commissions 

in each city during the summer of 2016.  Most cities have a link on their websites listing each 

citizen body, so in the vast majority of cases, creating this variable was just a matter of counting 

up the number of citizen commissions and boards.  In a small number of cases, however, I had to 

follow up with a phone call or an email.  I was ultimately able to collect this information for all 

but three of the cities in the dataset.  The distribution of the number of citizen commissions, 

committees, and boards is shown in Figure A6.    

 In an effort to better understand what senior commissions do, I drew a sample of 21 

senior commissions in different parts of California and attempted to acquire the meeting minutes 

or agendas from their recent meetings.  Through phone calls, emails, and searching online, I was 

able to acquire either agendas or meeting minutes for 20 of the 21 commissions:  14 provided 

minutes (which give the most detail), 6 provided an agenda or agendas, and 1 did not respond.  I 

then read the minutes and coded whether the commissions considered senior transportation 

issues during the meetings for which I had information.  Eleven of the 20 commissions did—
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more than half.  Therefore, it is reasonable to think that the senior commissions may have had a 

hand in creating and maintaining city DR service. 

 Finally, because the focus in the second half of the paper is on the effect of senior centers 

and senior commissions, it is worth exploring whether there are city characteristics that explain 

whether cities have these institutions.  I carry out this analysis in Table A13.  First, in column 1, 

I use a logit model to regress the presence of a senior center on the key city characteristics from 

Table 2 of the paper, as well as the share of the city population that was over 65 as of 1980 and 

the log of the number of citizen boards and commissions in the city.  I find that larger, less dense 

cities and cities with lower per capita income are more likely to have senior centers.  I also find 

that the share of the population that was senior in 1980 is a strong, positive predictor of having a 

senior center, as we should expect given that many senior centers were started through federal 

grants allocated by formula.   

In column 2, I use the same approach to explain variation in the presence of a senior 

commission.  The city characteristics that predict senior commissions are different than those 

that predict a senior center:  specifically, greater population density, lower shares of seniors in 

the population in 1980, and the total number of commissions.   

Importantly, the share of seniors in the electorate is not associated with the presence of 

either institution:  in both models, the coefficient on Percent senior is statistically insignificant.  

Therefore, it appears that the assignment of these institutions to cities is not driven by the 

strength of seniors as voters in the city.  Instead, the presence of senior centers is largely a 

product of senior population at the time of the expansion of senior centers in the 1970s and 

1980s.  As for senior commissions, there appear to be some cities that depend more heavily on 
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citizen commissions and boards than others, and those cities are also more likely to have 

commissions dedicated to seniors’ interests. 
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Table A1:  Explaining the Age Turnout Gap in City Elections 

  (1) (2) 

Concurrent with midterm 0.09 0.098 

 (0.016) (0.015)  

Concurrent with primary 0.232 0.232 

 (0.009) (0.012)  

Off-cycle 0.082 0.102 

 (0.009) (0.010)  

Mayor on the ballot  0.009 

  (0.007) 

Ln(Population)  0.006 

  (0.003)   

Ln(Population density)  -0.019 

  (0.006)  

Ln(Income per capita)  -0.027 

  (0.006)  

Dem. presidential vote  -0.083 

  (0.021)  

Constant 0.232 0.623 

 (0.003) (0.076)  

R-squared 0.41 0.49 

Observations 433 433 

Notes: Robust standard errors in parentheses.  Dependent variable is 

the difference in the turnout rates of 65-to-90-year-olds and 20-to-

45-year-olds in recent city elections.   
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Table A2:  Within-city difference in Percent senior, cities with 

on-cycle elections 

 

Presidential 

years 

Midterm 

years 

Maximum 

difference 

  (1) (2) (3) 

Minimum 0.001 0.000 0.017 

5th percentile 0.011 0.002 0.035 

25th percentile 0.022 0.006 0.045 

Median 0.030 0.014 0.053 

75th percentile 0.040 0.022 0.062 

95th percentile 0.054 0.045 0.080 

Maximum 0.106 0.076 0.109 

Mean 0.032 0.017 0.054 

Standard deviation 0.014 0.014 0.014 

N 262 262 262 
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Table A3: Within-city difference in Percent senior, cities with 

elections concurrent with statewide primaries 

 June 2008 June 2012 

Absolute 

value of 

difference 

  (1) (2) (3) 

Alturas 0.405 0.441 0.035 

Belvedere 0.569 0.559 0.010 

Chula Vista 0.333 0.335 0.002 

Davis 0.240 0.293 0.053 

Fresno 0.321 0.371 0.050 

Hayward 0.356 0.360 0.004 

Montague 0.377 0.484 0.107 

Porterville 0.431 0.433 0.002 

Ross 0.298 0.412 0.113 

Sacramento 0.298 0.333 0.035 

San Diego 0.304 0.318 0.013 

San Jose 0.276 0.297 0.020 

Sonora 0.430 0.433 0.003 

Susanville 0.357 0.296 0.062 

Winters 0.268 0.300 0.032 

Woodland 0.349 0.353 0.004 

Yreka 0.453 0.553 0.100 

Average   0.038 
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Table A4: Within-city difference in Percent senior, cities that switched 

their election schedules 

City 

Most recent 

on-cycle 

election 

Most recent off-

cycle or primary 

election Difference 

  (1) (2) (3) 

Half Moon Bay 0.281 0.314 0.032 

Palo Alto 0.238 0.341 0.104 

Shasta Lake 0.297 0.414 0.117 

Oakland 0.176 0.275 0.100 

Oakley 0.140 0.157 0.017 

San Leandro 0.223 0.394 0.171 

Seal Beach 0.489 0.567 0.078 

Average   0.088 
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Table A5: OLS models, Percent senior and DR service 

  (1) (2) (3) (4) (5) 

Percent senior 0.235 -0.711 -0.183 0.136 0.578 

 (0.804) (0.474) (0.405) (0.383) (0.724) 

Ln(Population) 0.158 0.121 0.055 0.075 0.16 

 (0.050) (0.051) (0.034) (0.024) (0.054) 

Ln(Population density) 0.143 0.022 0.09 0.122 0.146 

 (0.064) (0.078) (0.040) (0.039) (0.063) 

Ln(Income per capita) -0.081 -0.136 -0.123 -0.046 -0.068 

 (0.136) (0.134) (0.076) (0.065) (0.129) 

Dem. presidential vote -0.497 -0.308 -0.525 -0.458 -0.532 

 (0.467) (0.613) (0.232) (0.214) (0.454) 

County DR -0.137  -0.263 -0.15 -0.123 

 (0.133)  (0.113) (0.114) (0.127) 

Transit authority DR    -0.34  

    (0.067)  

County fixed effects? No Yes No No No 

R-squared 0.08 0.38 0.09 0.18 0.08 

Observations 433 433 433 433 394 

Notes: Standard errors clustered by county in parentheses. The dependent variable in 

columns 1, 2, and 5 equals 0 if the city has no DR service for seniors provided by the city or 

a transit authority; it equals 1 if the city has DR service for seniors open to the public; it 

equals 2 if the city has DR service exclusively for seniors and the disabled.  The dependent 

variable in column 3 equals 1 if the city has any DR service for seniors provided by the city 

or a transit authority. The dependent variable in column 4 equals 1 if the city has any DR 

service for seniors provided by the city (not transit authorities).     
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Table A6:  Multinomial logit models, Percent senior and DR service 

  (1) (2) (3) 

0   (base outcome)              

1 Percent senior -3.257 -3.579 -4.5 

  (2.028) (2.263) (1.949)   

 Ln(Population) -0.069 0.183 0.069 

  (0.217) (0.265) (0.223) 

 Ln(Population density) 0.324 -0.203 0.272 

  (0.256) (0.251) (0.240) 

 Ln(Income per capita) -1.292 -1.255 -1.435 

  (0.449) (0.543) (0.443)  

 Dem. presidential vote -3.577 -3.867 -3.983 

  (1.381) (2.756) (1.228)  

 County DR -0.828  -0.87 

  (0.357)  (0.361)  

 Constant 13.876  14.897 

    (4.884)   (4.906)  

2 Percent senior 0.674 -2.168 1.625 

  (2.032) (1.242) (1.766) 

 Ln(Population) 0.434 0.505 0.438 

  (0.134) (0.188) (0.149)  

 Ln(Population density) 0.385 -0.011 0.405 

  (0.184) (0.270) (0.189)   

 Ln(Income per capita) -0.117 -0.453 -0.061 

  (0.352) (0.460) (0.330) 

 Dem. presidential vote -1.239 -1.028 -1.394 

  (1.307) (2.059) (1.272) 

 County DR -0.335  -0.298 

  (0.323)  (0.303) 

 Constant -5.312  -6.298 

    (4.181)   (3.955) 

 County fixed effects? No Yes No 

 Pseudo R-squared 0.100  0.412  0.111  

 Observations 433 433 394 

Notes: Standard errors clustered by county in parentheses. All models are 

multinomial logit. The dependent variable equals 0 if the city has no DR 

service for seniors provided by the city or a transit authority; it equals 1 if 

the city has DR service for seniors open to the public; it equals 2 if the city 

has DR service exclusively for seniors and the disabled.   
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Table A7: Additional models of city transportation spending 

 

Ln(Public Transportation 

Operating Expenditures 

Per Capita) 

Ln(Total Transportation 

Operating Expenditures 

Per Capita) 

  (1) (2) 

Percent senior 2.418 0.748 

 (2.139) (0.574) 

Ln(Population) 0.791 0.114 

 (0.173) (0.067) 

Ln(Population density) -0.696 -0.136 

 (0.439) (0.078) 

Ln(Income per capita) 0.025 0.635 

 (0.639) (0.187) 

Dem. presidential vote 1.183 1.528 

 (2.608) (0.684) 

Model Tobit, County FE OLS, County FE 

Observations 394 394 

Pseudo R-squared 0.024  
R-squared   0.32 

Notes: Standard errors clustered by county in parentheses.  
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Table A8:  2006 Social Capital Community Survey, senior participation in political activities 

  

Does not 

participate in 

senior group 

Does participate 

in senior group 

Voted in the 2004 presidential election 0.879 0.932 

Signed a petition in last 12 months 0.295 0.354 

Attended a political meeting or rally in last 12 months 0.143 0.223 

Worked on a community project in last 12 months 0.272 0.463 

Notes: Numbers are shares of respondents 65 and older who report participating in each activity. 

All of the differences between senior group participants and nonparticipants are statistically 

significant at the 1% level. 

 
 
 
 
 

Table A9:  Senior Centers, Senior Commissions, and DR Service 

  

No Senior 

Center 

Senior 

Center   

No Senior 

Commission 

Senior 

Commission 

No DR Service 47 136  154 29 

 64.4% 37.8%  47.1% 27.4% 

      

DR Service for General Public 12 71  64 19 

 16.4% 19.7%  19.6% 17.9% 

      

Exclusive DR Service 14 153  109 58 

 19.8% 42.5%  33.3% 54.7% 

      

Total 73 360   327 106 

 100% 100%  100% 100% 
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Table A10:  Predicted probability of exclusive DR service (from Table 3 models) 

    

Without Senior 

Commission 

With Senior 

Commission 

(1) 
Without Senior Center 0.254 0.388 

With Senior Center 0.391 0.546 
    

(2) 
Without Senior Center 0.252 0.387 

With Senior Center 0.376 0.532 
    

(3) 
Without Senior Center 0.203 0.387 

With Senior Center 0.331 0.550 
    

(4) 
Without Senior Center 0.162 0.298 

With Senior Center 0.370 0.563 
    

(5) 
New Senior Center (2 years old) 0.238 0.423 

Old Senior Center (30 years old) 0.374 0.584 
    

(6) 

Without Senior Center 0.172 0.318 

With Senior Center, Low Percent Senior 0.287 0.475 

With Senior Center, High Percent Senior 0.502 0.692 
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Table A11:  Matching, Senior Centers and Senior Commissions 
         

 Senior Centers       

 All cities    Matched cities   

 

Mean, 

Treatment 

Mean, 

Control 

Difference 

in means 

T-test  

p-value 

Mean, 

Treatment 

Mean, 

Control 

Difference 

in means 

T-test        

p-value 

Treatment effect         

DR service 1.047 0.548 0.499 <0.001 0.831 0.653 0.178 0.003 

Number of cities 360 73   118 38            

Percent senior 0.269 0.296 -0.028 0.024 0.265 0.262 0.003 0.317 

Ln(Population) 10.177 8.730 1.448 <0.001 9.490 9.434 0.055 0.079 

Ln(Population density) 7.172 6.820 0.351 0.001 7.044 7.053 -0.009 0.766 

Ln(Income per capita) 10.178 10.515 -0.337 <0.001 10.146 10.147 -0.001 0.962 

Dem. presidential vote 0.604 0.563 0.041 0.057 0.571 0.563 0.008 0.169 

         

 Senior Commissions       

 All cities    Matched cities   

 

Mean, 

Treatment 

Mean, 

Control 

Difference 

in means 

T-test   

p-value 

Mean, 

Treatment 

Mean, 

Control 

Difference 

in means 

T-test        

p-value 

Treatment effect         

DR service 1.274 0.862 0.411 <0.001 1.35 1.033 0.317 0.0002 

Number of cities 106 327   60 50            

Percent senior 0.261 0.278 -0.016 0.091 0.256 0.257 -0.001 0.799 

Ln(Population) 10.606 9.715 0.891 <0.001 10.548 10.518 0.030 0.464 

Ln(Population density) 7.435 7.008 0.428 <0.001 7.430 7.406 0.024 0.360 

Ln(Income per capita) 10.341 10.201 0.140 0.005 10.266 10.25 0.016 0.366 

Dem. presidential vote 0.646 0.581 0.066 <0.001 0.613 0.604 0.009 0.068 
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Table A12:  OLS and Multinomial Logit, Senior Centers and Senior Commissions 

 OLS Multinomial logit 

    0 (base outcome) 

Percent senior 0.251 1 -3.347 

 (0.820)  (2.158) 

Senior center 0.274  0.709 

 (0.119)  (0.479) 

Senior commission 0.287  1.043 

 (0.088)  (0.401) 

Ln(Population) 0.095  -0.248 

 (0.048)  (0.229) 

Ln(Population density) 0.142  0.348 

 (0.063)  (0.250) 

Ln(Income per capita) -0.068  -1.359 

 (0.132)  (0.484) 

Dem. presidential vote -0.616  -4.159 

 (0.452)  (1.543) 

County DR -0.146  -0.89 

 (0.133)  (0.365) 

Constant -0.242  15.704 

 (1.484)  (5.259)  

Percent senior   2 0.694 

   (2.148) 

Senior center   0.803 

   (0.415)   

Senior commission   0.732 

   (0.258)  

Ln(Population)   0.263 

   (0.130)   

Ln(Population density)   0.401 

   (0.189)   

Ln(Income per capita)   -0.084 

   (0.362) 

Dem. presidential vote   -1.689 

   (1.320) 

County DR   -0.375 

   (0.330) 

Constant   -4.618 

   (4.083) 

R-squared 0.11                

Pseudo R-squared   0.12 

Observations 433  433 

Notes: Standard errors clustered by county in parentheses.  Dependent variable is DR 

service.  
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Table A13:  Explaining the presence of senior centers and senior 

commissions 

 Senior center Senior commission 

  (1) (2) 

Percent senior -0.686 -2.759 

 (2.265) (2.174) 

Ln(Population) 1.637 0.039 

 (0.262) (0.145) 

Ln(Population density) -0.788 0.529 

 (0.316) (0.290)   

Ln(Income per capita) -1.375 0.152 

 (0.366) (0.254) 

Dem. presidential vote 0.685 0.495 

 (0.901) (1.071) 

Senior population, 1980 6.057 -8.324 

 (2.983) (2.205)  

Ln(Commissions) 0.339 1.753 

 (0.305) (0.264)  

Constant 4.525 -9.235 

 (3.584) (4.128)   

Pseudo R-squared 0.354  0.235  

Observations 414 414 

Notes:  Coefficients are logit coefficients; standard errors clustered by 

county are in parentheses.   

 


