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Earlier work has found that social capital reduces traffic fatality risk (Nagler 2013a, Nagler
2013b). Recognizing that rural areas suffer from high traffic fatality levels despite a perceived
high density of communal ties, we explore here whether social capital provides the same
protection against traffic risks on rural roads as on urban roads, and what factors might explain
differential effects. We estimate simultaneous equation systems of complementary traffic
incident types on a 10-year panel of 48 U.S. states. Our results show that social capital has a
significantly lower protective effect on rural roads than urban roads; in fact, the protective effect
is altogether insignificant on rural roads. Potentially relevant differentials in crash-type/context
exposure (single- vs. multi-vehicle, junction- vs. non-junction) do not mediate this outcome.
Rather it appears that the relative prevalence of certain risk behaviors, such as speeding, skew
rural environments toward crash situations in which the critical safety factors are orthogonal to
social capital influence.
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INTRODUCTION

Fatalities from traffic crashes constitute a peculiarly rural public health problem. In 2010,
rural areas accounted for only 19% of the population of the United States, but 55% of all traffic
fatalities [NHTSA 2012]. In that year, the traffic fatality rate per vehicle mile traveled in the U.S.
was 2.5 times higher in rural areas than urban areas [NHTSA 2012]. Correspondingly, the traffic
fatality risk per capita and per vehicle mile traveled is higher in those states that have a higher
percentage of travel on rural classified roads (see Figure 1). Internationally, the rural traffic
fatality problem has reached what may be reasonably characterized as a crisis. Within the 13
countries of the Organization for Economic Co-operation and Development (OECD), 60% of all
traffic fatalities occurred on rural roads in 1996, the most recent year for which international data
were available, up from less than 55% in 1980 [OECD 1999]. The deaths, on order of 75,000 per
year, have been associated with an estimated economic cost of US$135 billion per year.
Whereas urban traffic fatalities in the OECD countries declined from 1980 to 1996, the number
of rural traffic fatalities increased by 5%, suggesting that there is a rural traffic safety problem
that “has been neglected over the years … is very serious … and clearly requires priority
attention.” [OECD 1999, p. 9]
< PLACE FIGURE 1 APPROXIMATELY HERE>
The analysis of rural traffic safety, in view of the current state of knowledge of the key
factors that impact it, poses a puzzle. On the one hand, several factors, including risks posed by
the rural physical environment, longer response times for emergency medical services, and a
culture of risk-taking and risk-denial that leads to a greater tendency among drivers to engage in
high-risk behaviors (e.g., speeding, alcohol use) combined with a decreased tendency to engage
in protective behaviors (e.g., seatbelt compliance), contribute to higher fatality rates [Ward 2007;
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Eiksund 2009; Rakauskas et al. 2009; Coogan et al. 2010; NHTSA 2012]. On the other hand,
rural communities are perceived as enjoying greater social capital – that is, stronger communal
social ties – than urban communities [Weisheit et al. 2006]. The logic of this perception relates to
parochialism: the notion that the restricted mobility and insularity promotes reputation,
retaliation, and segmentation, forces that raise the net benefits to individual behaviors that
benefit the larger group [Bowles and Gintis 1998]. Recent studies by Nagler [2013a; 2013b]
have connected social capital with improved traffic safety, providing as potential explanations
the effects of social capital in increasing courteous driving behavior, encouraging conscientious
vehicle choices, and promoting more efficient safety-law enactment and enforcement.1 Why,
then, if social capital’s protective effects exist equally in rural areas as elsewhere, are the rates of
traffic fatality in rural areas so persistently high?
In this paper, using data from the United States for the period 1997-2006, we build on the
previously observed relationship between social capital and traffic fatality risk by examining the
implications of this relationship within rural environments. We begin by exploring briefly
whether there is truth to the notion that social capital is greater in rural areas; for this purpose, we
examine a simple bivariate correlation between state-level social capital measures and various
proxies for a state’s “rural-ness.” Our tentative finding from this exploratory analysis is that
social capital is in fact no higher in states that are “more rural.” We move on to the core of our
investigation, in which we apply and extend the econometric approaches used by Nagler [2013a;
2013b] to examine whether social capital’s protective effects have equivalent force with respect
to fatalities occurring on rural and urban roads. To probe the question further, we explore the
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A substantial literature has previously connected interpersonal trust and civic engagement at an individual and
group level to a number of positive economic impacts [Narayan and Pritchett 1999; Knack 2001; Zak and Knack
2001; Grootaert et al. 2002; Karlan et al. 2009]. Social capital, measured variously, has also been shown to have
beneficial impacts on health [for a survey, see Kawachi et al. 2004] and well-being [Helliwell and Wang 2011].
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potential mediating effects of specific crash types and contexts and of behavioral risk factors on
the relative protective effect of social capital on rural and urban roads. We find that social capital
has a significantly lower protective effect on rural roads than urban roads; in fact, the protective
effect is altogether insignificant on rural roads. Potentially relevant differentials in crash-type
(i.e., single- vs. multi-vehicle crash) and crash-context (i.e., junction- vs. non-junction related)
exposure between rural and urban road settings do not mediate this outcome. Rather, our findings
are consistent with the possibility that the relative prevalence of certain risk factors, such as
speeding, skew rural environments toward crash situations in which the critical safety factors are
orthogonal to social capital influence.
The next section introduces our data. We then proceed to describe our empirical strategy.
Results are presented, and then subsequently discussed. A brief final section concludes.

DATA

Data on fatalities in motor vehicle crashes for the 48 contiguous United States were
obtained from the Fatality Analysis Reporting System (FARS) of the National Highway Traffic
Safety Administration (NHTSA) for the years 1997-2006.2 All counts were limited to fatalities in
crashes occurring during the summer months of June, July, and August, for reasons outlined in
our empirical strategy below. Fatalities were grouped separately for crashes occurring on ruraland urban-classified roads. Within those categorizations, the fatalities were counted based on
whether the associated crash involved a single vehicle or multiple vehicles, and whether it
occurred at a junction-related or non-junction-related location. Fatalities were also counted on all
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While data are currently available from FARS through 2012, the period ending 1996 was chosen to achieve
alignment with the available data used to develop social capital measures.
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roads (i.e., pooling rural- and urban-classified roads) based on whether the associated crash was
speeding-related or not, whether driver alcohol use was involved or not,3 and whether the fatallyinjured person was wearing a seatbelt or not.4
Our choice of corresponding data on social capital (i.e., by state by year for 1997-2006)
requires some discussion. Literatures in political science, sociology, and communication discuss
the measurement of social capital [e.g., Williams 2006; Hanson et al. 2008; Keele 2007; Hawes
et al. 2012]. Many of the methodologies employed relate to relationships at the individual level
and are therefore inappropriate for measuring social capital differences between geographies. A
helpful starting point for state-level measurement is Harpham et al.’s [2004] conceptualization of
social capital as comprising a structural component – social networks, connections, and
resources – and a cognitive component – a set of perceptions and attitudes. This
conceptualization is consistent with Lynch and Kaplan’s [1997, p. 307] definition of social
capital as “a stock of investments, resources, and networks that produce social cohesion, trust,
and a willingness to engage in community activities.” Both the structural and cognitive
components of social capital exhibit the capacity to be measured at an aggregate level, as
Putnam’s [2000, p. 291] collection of investment-oriented and attitude-oriented social capital
measures attest. However, some of Putnam’s measures are static and so do not meet the desirable
criterion of being able to identify variation both across states and over time [Hawes et al. 2012].
We measure social capital in two ways.5 For our first measure, we use voter turnout,
measured as the state-level turnout rate (as a percent) of the voting eligible population for the
3

In the FARS data, alcohol involvement in crashes is measured for drivers and vehicle non-occupants (e.g.,
pedestrians, bicyclists). We have assumed that all alcohol involvement is attributable to the driver, so our data suffer
from some measurement error (i.e., over-attribution of alcohol use to drivers). This constitutes, we believe, a minor
limitation of our data.
4
Counts were obtained based on each of the grouping criteria separately. Counts based on intersections of the
criteria (e.g., fatalities in single-vehicle, junction-related crashes) were not obtained.
5
The use of two alternative approaches to measuring social capital is intended to lend robustness to the analysis.
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highest office election for the year. “Highest office” refers to the presidential election in
presidential election years, and either the gubernatorial (if any) or congressional election in other
even-numbered years. Data were obtained from the United States Elections Project for evennumbered years in the sample period.6 To obtain values for odd-numbered years, and to
eliminate “seasonality” due to the greater turnout accruing to presidential elections, we set
observations equal to an average of the nearest presidential election year turnout and nearest
even-numbered non-presidential election year turnout. Where two years were equidistant from
the year in question (i.e., when setting values for even-numbered years), their values were
averaged. Voter turnout provides a measure of social capital investment, in that it represents
activity by individuals to foster stronger social institutions and connections.7 It has been utilized
by Putnam [2000] as one of his investment-oriented social capital measures and is incorporated
as a component in his 14-component Comprehensive Social Capital Index [p. 291].
As a second, attitude-based metric, we use a measure of generalized trust derived from
responses to a question in the DDB Life Style Data, which asks respondents whether “most
people are honest.” 8 The DDB Life Style Data are utilized and discussed extensively by Putnam
[2000]; this particular trust metric is incorporated by Putnam as a component in his index [p.
291]. Individual responses were reported on a 6-point agree/disagree scale, with “6” representing
the greatest level of agreement with the statement. We averaged responses within each state-year
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http://elections.gmu.edu/voter_turnout.htm. This same source was used by Putnam [2000] to obtain his voter
turnout data.
7
Nagler [2013a; 2013b] uses a social capital investment index that sums four components: voter turnout, church
attendance, club meeting attendance, and volunteer activity. These components were selected because they cover the
three most influential areas of community engagement (described by Putnam [2000]): political participation,
religious participation, and civic participation. We elected here to use only the voter turnout component; our purpose
was to avoid the interpretation complexities involved with a composite index and, more specifically, because of the
four components used by Nagler only voter turnout does not also indicate increased regular travel by motorists,
which might introduce confounding effects on traffic fatalities.
8
All DDB Life Style data were provided to us through the generosity of DDB Worldwide Communications, who
retain all rights to the data, including copyright. Copyright 1997-2006 by DDB Worldwide Communications.
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using sample weights to obtain the variable for use in the study. Because this variable was
characterized by low survey response rates for some smaller states, we used a two-part strategy
to ensure a reliable, complete set of state-year averages. First, for four low-count states, we
replaced state-year averages with averages from higher-count adjacent states. The general
advantages of this method, known as deterministic hot-deck imputation, are discussed by
Andridge and Little [2010]; our selection of adjacent states for the imputation was motivated by
the recognition that states tend to have similar characteristics to their neighbors. A list of the
affected states along with the states that provided corresponding replacement values is offered in
Table 1. The second part of our strategy involved taking a 3-year moving average of all stateyear observations, weighted by the response count for each state in each year.
< PLACE TABLE 1 APPROXIMATELY HERE >
Table 2 indicates the states in our sample that rank highest and lowest based on our two
measures of social capital. The lists provide few surprises: most of the highest-ranking states are
in the upper Midwest, while the lowest-ranking are largely within the Deep South and South
Central Region. These findings are consistent with Putnam’s [2000, p. 292] characterizations of
“high-pressure” and “low-pressure” zones with respect to social capital, based on his social
capital index.
< PLACE TABLE 2 APPROXIMATELY HERE >
Table 3 presents summary statistics for our traffic fatality and social capital variables. For
our measures of traffic fatalities, which are count variables, we present the number of zero values
alongside the usual statistics.
< PLACE TABLE 3 APPROXIMATELY HERE >
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EMPIRICAL STRATEGY

Is social capital greater in rural than urban areas?
To investigate whether social capital is greater in states that are more rural, the two
measures of social capital were correlated (Pearson R; one-tailed) with four proxy-measures of a
state’s “rural-ness,” based on observations for the 48 contiguous United States corresponding to
the year 2006. The proxy-measures included: percentage of the population of the state living in
rural areas, population of the state’s capital city, percentage of total road mileage classified as
rural, and percentage of vehicle miles traveled on rural-classified roads.9 A rejection in the onetailed t-test (i.e., of a hypothesis of zero correlation) would be taken as indicating a significant
positive correlation between state-level social capital and rural-ness.

Does social capital have an equal protective effect on rural and urban roads?
To estimate social capital’s potential differential effect with respect to fatalities occurring
on urban and rural roads, we use simultaneous equations systems of complementary traffic
incident types as described in detail by Nagler [2013b]. Our measures of traffic incidents – in the
present study, the fatalities occurring in various categories of traffic crash – are count variables
involving a finite number of occurrences. As Table 3 indicates, the average counts for our
fatality variables are not especially low, while the incidence across our sample of zero values is
quite low. As such, the determination of fatality incidents may be appropriately modeled using a
continuous dependent variable based on a normal distribution rather than by a Poisson process.10
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Among the most rural states (i.e., ranking in the top three based on two or more of our measures) are South
Dakota, Vermont, Maine, and Montana. The most urban are New Jersey, Rhode Island, and Massachusetts.
10
Kennedy [2008, p. 254] points out that as the number of counts becomes large, the Poisson approaches a normal
distribution. In line with this, Bishai et al. [2006] posit a log-log specification based on a normal distribution,
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The basic approach accounts both for the formation of social capital and its role in traffic
incidents, employing two complementary incident types, as represented by the following
specification:

log ( yita ) = α a Sit + ∑ β aj Xijt + ε ita
j

(1)

log ( y ) = α Sit + ∑ β bj Xijt + ε itb
b
it

b

j

Sit = ∑ γ j Xijt + ξit
j

Here, yitk consists of the count of the relevant incidents of type k ( k = a,b ) occurring in state i
and year t, with corresponding unobservable determinants of incidents ε itk . Sit represents a
measure of social capital, the Xijt are other observed characteristics, and ξit are unobservable
determinants of social capital. In the version of this equation system used for examining whether
social capital has an equal protective effect on urban and rural roads, the complementary incident
types a and b consist of crash fatalities occurring on rural-classified roads versus fatalities
occurring on urban-classified roads.
The unobservable determinants of different types of traffic incidents are likely

(

)

correlated, thus efficient estimation of (1) will require us to somehow account for E ε ita , ε itb ≠ 0 .

(

)

(

)

Furthermore, consistent estimation of (1) requires that E ε ita , ξit = E ε itb , ξit = 0 . This is likely to
be violated, in that unobservable differences in the distribution of individuals’ characteristics
across states likely influence both the level of social capital and the incidence of traffic fatalities.
It is quite possible, for example, that individual tendencies toward courteous driving and civic

consistent with the low incidence of zero counts in their country-level fatality data. Keeler [1994] estimates a model
of traffic fatalities using a Poisson process, but his unit of analysis is the county level in the United States;
accordingly his counts are lower and the incidence of zero values likely much higher than those observed in a state
or country study.
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responsibility are correlated, such that states with more reckless and discourteous drivers have a
lower rate of selection into activities of social or civic engagement. If true, this would bias the
estimation of coefficients in the incidents equations in (1).
One may eliminate the bias by using an instrument Z it that is correlated with social
capital but otherwise independent of traffic incidents. An appropriate instrument would offer a
source of exogenous variation in social capital approximating the random assignment that would
arise from an experimental process. We employ snow depth for this purpose. Nagler [2013a]
provides empirical evidence supporting the conceptual basis for using snow depth as an
instrument for social capital – specifically, that snow depth influences the long-term movement
patterns of individuals, which in turn play a role in social capital formation. Using two-stage
least squares (2SLS) estimation on a cross-section of states, Nagler [2013a] finds that average
snow depth has a strong positive effect on the share of people with short commute times, and that
the instrumented short commute time-share in turn influences social capital positively and
significantly. The article also shows that snow depth has strong explanatory power with respect
to social capital, presenting F-statistics for snow depth as an instrumental variable and partial R 2
for the first-stage estimation of a social capital equation employing snow depth as an instrument
within a two-stage system.
To be a consistent instrument, snow depth must also be independent of the number of
traffic fatalities. Given that snow makes roads less safe for driving, this condition is not met. We
address this “exclusion restriction” problem in the manner of Gayer [2004], who also uses snow
depth as an instrument in a traffic safety regression, by limiting our traffic incident measures to
fatalities occurring in the summer months. That is, in (1), we replace yitk with yitk , which counts
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the relevant traffic incidents occurring in state i in June, July, or August of year t. The estimated
version of the three-equation system becomes

log ( yita ) = α a Ŝit + ∑ β aj Xijt + εita
j

log ( y ) = α Ŝit + ∑ β bj Xijt + εitb
b
it

(2)

b

j

Sit = δ Zit + ∑ γ j Xijt + ξit
j

where εitk ( k = a,b ) represents the unobservable determinants of the relevant incidents occurring
in the summer. Estimation is by the three-stage least squares (3SLS), which allows us to account
both for the endogeneity of social capital and the relationship of the complementary traffic
incident types.11
Control variables Xijt are incorporated in log form, following previous work on the
determinants of traffic incidents by Kopits and Cropper [2005] and Bishai et al. [2006]. Each of
the three equations in the estimated equation system controls for real gross state product per
capita, vehicle miles traveled per capita, state population, unpaved roads as a percent of local
road mileage, gas stations per 1,000 population, population per mile of road (in thousands),
percent of population age 65 and over, and the maximum state speed limit.
A t-test is used to evaluate equality of the social capital coefficients α k ; rejection of the
null hypothesis would indicate that social capital’s effect on the incidence of rural road fatalities
differs significantly from its effect on urban road fatalities.

11

Validity checks for the snow depth instrument equivalent to those that were used in the 2SLS estimation
performed by Nagler [2013a] are not available in 3SLS, because 3SLS generally provides a method for estimating a
structural, rather than reduced-form, model. However, here we may rely confidently on the validity results from the
prior 2SLS estimation in that those results verified instrument validity through estimation of a first-stage equation
that is identical to the social capital equation in the present 3SLS framework.
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Mediating effects of crash type and context
To examine the roles of crash type and context, we posit a five-equation variation on (2)
that employs four complementary traffic incident types instead of two:
log ( yita ) = α a Sit + ∑ β aj Xijt + εita
j

log ( y ) = α Sit + ∑ β bj Xijt + εitb
b
it

b

j

log ( yitc ) = α c Sit + ∑ β cj Xijt + εitc

(3)

log ( y

d
it

)=α

j

d

Sit + ∑ β dj Xijt + εitd
j

Sit = ∑ γ j Xijt + ξit
j

As a first variant we separate the rural and urban crashes based on crash type; that is, whether
they involved a single vehicle in transport or multiple vehicles. Thus the four complementary
incident measures are fatalities in rural single-vehicle crashes, fatalities in rural multi-vehicle
crashes, urban single-vehicle fatalities, and urban multi-vehicle fatalities. As a second variant we
separate the rural and urban crashes based on crash context; namely, location as junction-related
or non-junction-related. The purpose of the five-equation analysis is to determine whether any
differentials found between social capital’s effects on rural and urban roads persist once crash
type (or context) is accounted for. If they do not, then any differences in effect between rural and
urban roads may be attributed entirely to variation in crash type (or context). T-tests are used to
evaluate the equality of social capital coefficients across the urban and rural equations within
crash type/context.
Multi-vehicle and junction-related situations are presumed inherently to necessitate driver
interaction, providing the opportunity for social capital to manifest effects. Our implicit
hypothesis, then, is that social capital has less of an effect in the rural environment because rural
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environments have fewer intersections and a greater proportion of single-vehicle crashes than
urban environments [NHTSA 1996].

Mediating effects of behavioral risk factors
Various risk behaviors vary in prevalence substantially between urban and rural
environments. As an illustration of the some of the relative risks faced by motorists in rural
areas, Table 4 displays the number of total fatalities from 1997 to 2006 on rural- and urbanclassified roads identified with three risk behaviors believed commonly to differentiate rural and
urban traffic safety levels: alcohol use, speeding, and seatbelt non-use. From these data, we have
calculated risk ratios, which are presented below the corresponding fatality counts. The risk
ratios indicate that the risks of speeding and seatbelt non-use having played a role in a fatality are
significantly higher on rural than urban roads. (The risk ratio for alcohol indicates the risk of its
having played a role in a fatality is significantly higher for urban roads.)
< PLACE TABLE 4 APPROXIMATELY HERE >
Differential effects of social capital across environments, where observed, could
potentially be explained by the role the three risk behaviors play in crashes. To explore the
possibility that risk behaviors play a mediating role, we compare the effect of social capital
where these factors were and were not present. The resulting analysis uses three estimated
equation systems based on the model in (2). In each case, t-tests are used to evaluate the equality
of social capital coefficients where the risk behaviors were and were not present. A rejection in
the t-test would indicate the possibility that differences observed in social capital’s effects
between the rural and urban environments might be attributable to the differential role of the
relevant risk behavior in rural versus urban crashes.
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For each of our regression specifications using (2) and (3) described above, eight versions
were estimated: these vary based on which of our two measures of social capital they employ;
and whether they add a general time trend, year indicators, a state-specific linear time trend, or
both year indicators and a state-specific linear time trend. The indicators and time trends are
intended to reduce selection bias by picking up the effects of mean shifts in any unobservable
determinants across years, as well as variations in unobservables that occur linearly over time or
over time within states. The versions used provide consistency with the approach of Nagler
[2013a; 2013b] and so allow us to benchmark our findings against his earlier results.

RESULTS

Table 5 presents our findings concerning the question of whether social capital is
significantly greater in rural than urban areas. As the table shows, while our two measures of
social capital are significantly correlated with each other, the evidence indicates overwhelmingly
that social capital does not increase significantly with higher indications of rural-ness. Only one
in eight of the correlations in question yields a significant positive result at the 5% critical level.
At the 1% level, all eight correlations are insignificant.
< PLACE TABLE 5 APPROXIMATELY HERE >
Table 6 displays our regression results relating to the question of whether social capital
has an equivalent effect on rural and urban roads, based on estimation of the rural vs. urban
equation system in (2). The coefficients displayed in the top section of the table represent the
relationship between social capital and traffic fatality risk within each road classification (urban
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or rural). These are all negative and significant in the equations representing fatalities on urban
roads, but not significant, and of variable sign, in the equations representing fatalities on rural
roads. The results of our tests for differences between road classifications (urban vs. rural)
indicated that the urban coefficient was significantly larger (in absolute value) than the rural
coefficient in 7 out of 8 of the equations. The results indicate that the protective effect of social
capital on traffic safety is (1) stronger within urban-classified roads; and (2) significant within
urban-classified roads, but not significant within rural-classified roads. Additionally we note that
the snow depth coefficient is always positive and highly significant in the first-stage equation.
Thus, consistent with its being a good instrument for social capital, snow depth is a significant
determinant of social capital.12
< PLACE TABLE 6 APPROXIMATELY HERE >
Our results on the potential mediating effects of crash type are displayed in Table 7. The
table presents regression outcomes for the equation systems that examine social capital’s effect
on rural and urban traffic fatality risk separately within each crash type (multi-vehicle crash or
single-vehicle crash). The coefficients on the social capital variables are significant and negative
in all the urban equations involving multi-vehicle incidents and all but one involving singlevehicle incidents. The corresponding coefficients in the rural equations are insignificant in every
case. Our t-test results comparing the coefficients between the rural and urban equations for the
different crash types indicate that the protective effect of social capital is significantly stronger
for urban crashes (15 out of 16 equations). Thus, social capital’s differential protective effect
between urban areas and rural areas persists when crash type is taken into account.
< PLACE TABLE 7 APPROXIMATELY HERE >
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For further discussion, see Empirical Strategy section above and Nagler [2013a].
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Table 8 presents findings on the potential mediating effects of crash context. Here we
display regression results for the equation systems that examine the effect of social capital on
rural and urban traffic fatality risk separately within each crash context (junction-related crash
or non-junction-related crash). The coefficients on the social capital variables are significant and
negative in 7 out of 8 of the urban equations involving junction-related crashes and all of the
urban equations involving non-junction-related crashes. The corresponding coefficients in the
rural equations are insignificant in all cases. Our test results comparing the coefficients between
the rural and urban equations for the different crash contexts indicate that the protective effect of
social capital is significantly stronger for urban crashes (14 out of 16 equations). Thus, social
capital’s differential protective effect between urban areas and rural areas persists when crash
context is taken into account.
< PLACE TABLE 8 APPROXIMATELY HERE >
Finally, Table 9 presents regression results for the equation systems that examine social
capital’s effects in the presence and absence of each of the three included behavioral risk factors.
Because the outcomes do not vary substantially across specification variants employing a time
trend, year indicators, state-specific linear time trend, and year indicators with state-specific
linear time trend, we display the results only for the variant that includes a linear time trend. The
coefficients on the social capital variables are negative and significant in the equations
representing non-speeding-related crashes, but not significant in the equations representing
speeding-related crashes. Our t-test results comparing the coefficients between the speeding- and
non-speeding-related equations indicate that social capital’s protective effect is significantly
stronger for non-speeding-related crashes. Meanwhile, the coefficients on the social capital
variables are negative and significant both in the equations representing non-alcohol-related
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crashes and those representing alcohol-related crashes. Our t-test results comparing the
coefficients across equations indicate no significant difference between social capital’s protective
effect in these two classes of crashes. Finally, the coefficients on the social capital variables are
negative and significant in the equations representing fatalities of non-seatbelt users, but not
significant in the equations representing the fatalities of seatbelt users. Our t-test results
comparing the coefficients between the seatbelt-use and seatbelt-nonuse equations indicate that
social capital’s protective effect with respect to fatalities is significantly stronger for crashes
involving seatbelt-nonuse by the fatally injured person.
< PLACE TABLE 9 APPROXIMATELY HERE >

DISCUSSION

Nagler [2013a] established that social capital improves traffic safety. A causal
relationship was shown to hold across several different measures of social capital and a range of
highway safety outcomes. A follow-on study indicated that pro-social behaviors are at the heart
of the explanation of why geographies with greater social capital also have better traffic safety
outcomes [Nagler 2013b]. With those studies as a backdrop, the present analysis has examined
the relative social capital levels and traffic safety outcomes of urban and rural environments in
order to identify the specific implications of social capital’s protective effect for the rural
context.
The results in Table 5 indicate that social capital is not significantly greater in states that
are more rural based on our measures. To the extent that this indicates that social capital is no
greater in rural than urban areas (see limitations discussion below), it is indeed surprising: rural

16

areas, being isolated with lower population densities, are perceived to be characterized by
stronger social ties resulting from denser familial links between members of the community
[Weisheit et al. 2006].
Not only was social capital not significantly greater in states with greater measures of
rural-ness; there was also no evidence that social capital significantly influences traffic safety on
rural-classified roads. This result obtained despite our corresponding observation that social
capital has a substantial influence on the incidence of fatalities in urban-classified motor vehicle
crashes. One logical explanation would be that certain factors peculiar to rural traffic safety
problems or situations are intractable to social capital. That is, while pro-social behavior by
motorists can save lives, there is something causing people to die on rural roads that pro-social
behavior cannot effectively address.
To consider this possibility, we investigated the role of crash type and context in
determining social capital’s differential effects between rural and urban environments. The
expectation was that differences in crash-type or crash-context exposure, entailing different
levels of driver interaction in crash situations on average between rural and urban road
environments, would explain the urban-rural differential. This would be reflected in an
elimination of the differential once the crash type or context was statistically controlled-for. Such
an outcome would be consistent with Nagler’s [2013b] finding that social capital has
significantly greater lifesaving effects where driver interaction plays a role. However, when we
consider the effect of social capital on fatality risk restricted to multi-vehicle and junction-related
crashes (i.e., those that involve driver interactions), the gulf between rural- and urban-classified
roads remains (Tables 7 and 8). This suggests there is more to the rural-urban differential than
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the relative dearth on rural roads of traffic situations in which pro-social interaction could have
beneficial impacts.
We turned next to the possible mediating roles of behavioral risk factors. We considered
speeding and seatbelt non-use, both of which were found to have a greater likelihood of
occurrence in rural than urban fatal incidents (see Table 4); and also alcohol use, which was
found to be more common as a risk factor in urban incidents. While the results here are mixed,
they provide some indication that the differential effect of social capital on rural and urban traffic
fatalities can potentially be explained by such factors. Specifically, we find that social capital has
no significant effect in speeding-related crashes, but it does have an effect in non-speedingrelated crashes. Given that speeding-related crashes represent a greater share of the fatal crashes
on rural than urban roads, it is possible that the rural-urban differential in social capital effects
stems in some measure from the involvement in speeding-related crash situations of critical
safety factors orthogonal to the effects of social capital. That is, whereas social capital can help
with crashes where the factors most important to a safe outcome relate to interaction and
coordination among drivers (e.g., incidents involving traffic signals, yields, merges, etc.), it has
nothing to do with whether people die in crashes in which someone independently decides to
drive too fast. In such situations, we would suggest, outcomes likely depend upon factors such as
road conditions (hence the ease of braking) that social capital cannot influence.
Despite the complete absence of statistically significant positive effects, it would not be
correct to say that social capital provides no benefits in terms of rural traffic safety. Table 9
shows that social capital has a greater life-saving effect as measured by the rate of fatalities in
incidents in which one or more of the fatally injured persons were not wearing seatbelts as
compared to fatalities in incidents in which all were wearing seatbelts. While by no means
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conclusive evidence of such an effect, the findings are consistent with the possibility that social
capital increases seatbelt use. A social capital-induced movement of individuals from “nonseatbelt-wearing” to “seatbelt-wearing” would imply, all else equal, a decrease in all classes of
incidents characterized by non-seatbelt-wearing, coinciding with an increase, all else equal, in all
classes of incidents characterized by seatbelt wearing. If social capital reduces traffic fatalities on
average across all incidents, then its effect on seatbelt use would be expected to manifest, in net,
in a greater reduction in fatalities among non-seatbelt-wearers and a reduced or eliminated
reduction in fatalities among seatbelt wearers. This is what we observe in our results. Such a
behavioral trend, if real and if truly present across both rural and urban driving environments,
implies real social capital benefits in terms of rural traffic safety.13

Limitations and future work
There is still much left unresolved. Given the significance of rural traffic safety as a
public health issue, it is unfortunate that the “current knowledge and expertise about how to
improve rural road safety is not sufficient” and that there is “insufficient information available on
rural road safety problems to adequately support appropriate policy and investment decisions”
[OECD 1999]. In particular, while the present study contributes a new perspective on rural traffic
safety in light of the role of social capital, the limitations of our study must be appropriately
recognized, and more work must be done to realize the full potential of our findings.
Caution should be taken in interpreting our surprising finding that social capital is no
greater in rural than urban areas. In particular, three methodological limitations might explain

13

In a separate regression (not shown), we find that the significant differential in the life-saving effects of social
capital between seatbelt nonusers and seatbelt users exists within both rural and urban environments. This finding
more directly supports the notion that social capital increases seatbelt use on rural roads (and, distinctly, on urban
roads as well).
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our null results. First, both the measures of social capital and the proxy-measures of the quality
of “rural-ness” that we used in the analysis were aggregated at the state level. This may be too
high a level of aggregation: though one state may be “more rural” than another based on our
metrics, many states comprise both urban and rural areas such that, focusing at the state level, we
may have lost information about the behavior and attitudes within localized areas necessary to
isolate the hypothesized effect. Ideally, and in future analysis, both social capital and rural-ness
data should be collected at a smaller level of aggregation, such as county or municipality,
allowing the cleaner isolation of rural areas and their associated attributes. A second issue is that
the proxy-measures of state-level rural-ness may not have been valid indicators of rural
environments. For example, a state might have a capital city with a large population but still be
largely rural. Finally, as our analysis is based on a simple bivariate correlation, we have not
controlled for mediating or moderating factors that might play a role in the relationship of social
capital to rural-ness. In view of the methodological limitations of our exploratory analysis, the
results we obtained should be considered tentative and preliminary.14
Methodological issues might also be responsible for our finding that social capital has a
significant protective effect on urban roads but no such effect on rural roads. One possibility is
that differential snow-induced selection into light trucks across rural and urban areas is
responsible for the observed outcome. It may be, for example, that snow removal is inferior in
rural relative to urban areas; this would be expected to induce more rural drivers to select light
trucks, resulting in turn in increased fatalities on rural roads in the summer.15 Thus the snowdepth-instrumented protective effect of social capital observed on rural roads might be reduced
14

A fourth possible objection – that social capital as measured reflects an urban bias (that is, that our measures are
indicating higher levels of social capital for urban respondents, independent of the true fundamentals) – is mitigated
by the demonstrated robustness of our results to the use of two alternative measures of social capital.
15
Gayer [2004] showed that the presence of sport-utility vehicles and other light trucks on the road is associated
with a greater rate of crashes and a greater rate of fatality in crashes.

20

relative to the protective effect observed on urban roads. While this possibility remains a
potential challenge to our results, we believe the problem is limited by the occurrence of
extensive, fad-oriented adoption of light trucks in suburban and urban areas during our sample
period.
Another possibility is that social capital’s lack of effect is attributable to rural driving
being less social and interactive by nature than urban driving, despite this effect not being
reflected in the incident-type dichotomies we examined. Thus, for example, even within the
limiting set of multi-vehicle crashes, the rural incident subset might have involved fewer
opportunities for pro-social behavior to play a role than the urban incident subset. This might be
due to factors that we have not accounted for, such as road type, or the interaction of number of
vehicles involved with the relation of the incident to a junction location.
Further research is needed to investigate the reason for the difference we have observed
between social capital’s influence in rural and urban traffic incidents. While we have shown that
social capital is unhelpful with respect to safety in situations involving speeding – situations that
are relatively more common in rural areas – it would probably be a stretch to say that the
intractability of such situations fully explains the overall failure of social capital to save lives on
rural roads.16 One alternative possibility is that social capital is less helpful in preventing deadly
crashes on rural roads because of the greater salience of a contradictory rural traffic safety
culture. Traffic safety culture can be described as the values, beliefs and attitudes that a group
shares (i.e., as a social norm) about the importance of traffic safety and behaviors affecting it
[Ward 2007; Ward et al. 2010]. The traffic safety culture prevalent in rural areas takes a fatalistic
and denial-oriented perspective on risks [Rakauskas et al. 2009; Coogan et al. 2010] and so de-

16

We note, in particular, that while the risk ratio for speeding in rural states relative to urban states is significantly
greater than unity, it is only 1.05, so not much greater than unity in magnitude.
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emphasizes taking care to protect others on the road. It might, therefore, pre-empt the tendencies
people have to act in the interests of others in the community that they normally exhibit when not
behind the wheel. In urban areas, meanwhile, where the prevalent traffic safety culture subsumes
less fatalism and denial, the group-protective tendencies fostered by social capital would be
paramount for urban drivers. On these points we can merely speculate; more formal investigation
is needed. Other factors that might explain the differential effect of social capital on rural and
urban roads, and that invite further investigation, include differences in vehicle type and in
relevant demographic characteristics of the drivers, such as education level [Ward 2007].
Finally, while our state-level analysis of the differential effects of social capital across
rural and urban road environments has provided robust and potentially useful findings, it should
not be considered the “final word” in this line of research in view of the limitations discussed
above with respect to measuring social capital at the state level. County-level analysis of social
capital’s traffic safety influences offers a logical next step.

CONCLUSIONS

This study has shed some light on the role of social capital in rural traffic safety. We
have found that social capital has a significantly greater protective effect with respect to crash
outcomes on urban roads than on rural roads. Part of the explanation for this appears to lie in the
possibility that social capital is unhelpful in incidents involving speeding (a more common factor
in rural crash fatalities), whereas it is helpful in non-speeding-related incidents (more common in
urban areas).17 More generally, various risky driver behaviors and other risk correlates more

17

See footnote 16 above.
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common in rural than urban environments might precipitate traffic situations in which the critical
safety factors are orthogonal to social capital.
Though this study has left some key questions unanswered, an important public policy
implication emerges. Public policy efforts targeted at urban areas might effectively attempt to
foster the formation of social capital to improve traffic safety outcomes, as well as other public
health outcomes that have been shown to depend on social capital [Kawachi et al. 2004].
Meanwhile, in view of the limited impact of social capital in rural traffic incidents, policy efforts
for traffic safety in such areas would best be targeted directly at improvement of observed
behavioral problems, such as speeding, rather than social capital formation.
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Table 1 Low-count states for "most
people are honest" variable
Low-count state

Used for Imputation

Delaware
North Dakota
Vermont
Wyoming

Maryland
Montana
New Hampshire
Montana

Table 2 Highest and lowest states for social capital, based on average over
years in study (1997-2006)
Voter turnout (%)
State

Agree "most people are honest"
(6-point scale)
State
10-year avg.

10-year avg.

Highest
1
2
3

Minnesota
Maine
South Dakota

67.7%
60.8%
59.3%

1
2
3

Minnesota
South Dakota
Wisconsin

41.4%
40.4%
39.6%

46 Georgia
47 Arizona
48 Mississippi

3.809
3.762
3.737

Lowest
46 Texas
47 Mississippi
48 West Virginia

3.385
3.378
3.325

Table 3 Summary Statistics - Traffic Fatality and Social Capital Variables (N=480)
Mean

St. Dev.

Min.

Max

No. of
Zero Values

total

147.08

113.15

1

591

0

in multi-vehicle crashes
in single-vehicle crashes

64.08
83.01

52.12
62.91

1
0

269
343

0
1

in junction-related crashes
in non-junction-related crashes

30.33
116.75

24.45
92.34

0
0

129
498

6
2

total

92.94

114.79

0

679

1

in multi-vehicle crashes
in single-vehicle crashes

43.09
49.85

52.14
63.70

0
0

295
409

12
6

in junction-related crashes
in non-junction-related crashes

35.87
57.08

42.87
73.46

0
0

246
478

10
6

in speeding-related crashes
in non-speeding related crashes

74.05
165.98

75.74
148.05

3
8

413
832

0
0

in alcohol-related crashes
in non-alcohol related crashes

97.27
142.76

93.04
125.03

5
9

530
722

0
0

involving seatbelt non-use
involving seatbelt use

95.21
144.82

76.91
147.53

3
7

454
981

0
0

0.50
3.56

0.67
0.19

0.36
2.84

0.71
4.16

NA
NA

Variable
Summer traffic fatalities
on rural roads

on urban roads

Social capital
Voter turnout
"Most people are honest" (6-level agree scale)

Notes: Observations in the panel data set consist of a given state in a given year between 1997 and 2006.

Table 4 Fatality Counts and Risk Ratios Associated with
Behavioral Risk Factors, Rural- vs. Urban-Classified Roads,
1997 - 2006
(1)

(2)

Factor Present

Factor Absent

27,608
19,042

42,992
25,469

22,156
13,359

48,444
31,152

31,888
13,757

38,712
30,754

Alcohol
Rural
Urban
RR=.91; Significant at 1% level
Speeding
Rural
Urban
RR=1.05; Significant at 1% level
Seatbelt Non-use
Rural
Urban
RR=1.46; Significant at 1% level

Notes: Risk ratios show how many more times likely the
relevant risk factor is of having played a role in the fatality on
rural roads relative to urban roads. Calculation:
RR=[a/(a+b)]/[c/(c+d)], where a=rural incidence of fatality
with risk factor present, b=rural incidence of fatality with risk
factor absent, c=urban incidence of fatality with risk factor
present, d=urban incidence of fatality with risk factor absent.

Table 5

Correlation of Social Capital Measures with Proxy-measures of "Rural-ness"

Social capital agree "most
people are
honest" (2006)

Percentage of
Population
Living in Rural

Social capital - voter turnout
(2006)

0.359***

0.107

Social capital - agree "most
people are honest" (2006)

--

-0.031

*** Significant at 1% level

Areas

1

Percentage of
Total Road
Mileage
Classified as

Percentage of
Vehicle Miles
Traveled on
Rural-Classified

Rural3

Roads4

-0.278**

0.073

0.176

0.012

0.147

0.077

Population of
Capital City2

** Significant at 5% level

Notes:
a
Estimated using 2000 and 2010 census data and assuming linear trend of change.
b
United States Census Bureau. City and Town Intercensal Estimates (2000-2010).
c
Federal Highway Administration - U.S. Department of Transportation. Public Road Length by Functional System, 1980 – 2007.
d
Federal Highway Administration - U.S. Department of Transportation. Annual Vehicle - Miles of Travel, 1980 – 2007.

Table 6
Equation 1: fatalities on urban roads
Social capital (voter turnout)

3SLS: Effect of Social Capital - Fatalities on Rural- vs. Urban-Classified Roads
(1)

(2)

(3)

(4)

-5.087***
(0.826)

-5.302***
(0.817)

-2.173*
(1.236)

-4.069***
(1.359)

Social capital (agree "most people are honest")
R-squared
Equation 2: fatalities on rural roads
Social capital (voter turnout)

0.8625

0.8636

0.9201

0.9207

-0.252
(0.592)

-0.242
(0.586)

0.159
(0.733)

0.269
(0.726)

Social capital (agree "most people are honest")

(5)

(6)

(7)

(8)

-3.137***
(0.630)
0.7895

-2.939***
(0.531)
0.8125

-2.103***
(0.744)
0.9025

-1.686***
(0.582)
0.9153

-0.134
(0.326)
0.8595

0.164
(0.388)
0.9527

0.112
(0.302)
0.9545

R-squared

0.8591

0.8602

0.9540

0.9550

-0.155
(0.366)
0.8583

Equality of coefficients?

R: 1%

R: 1%

FTR

R: 1%

R: 1%

R: 1%

R: 5%

R: 5%

0.018***
(0.0012)
0.6004

0.018***
(0.0012)
0.6091

0.011***
(0.0010)
0.8526

0.012***
(0.0010)
0.8690

0.029***
(0.005)
0.3171

0.033***
(0.004)
0.3948

0.021***
(0.005)
0.5671

0.029***
(0.005)
0.6356

Yes
No
No

No
Yes
No

No
No
Yes

No
Yes
Yes

Yes
No
No

No
Yes
No

No
No
Yes

No
Yes
Yes

Equation 3: social capital
Average daily snow depth
R-squared
Time trend
Year indicators
State-specific linear time trend

Notes: The dependent variable in Equation 1 consists of the normalized natural log of traffic fatalities occurring on urban-classified roads during the months of
June, July, and August. The dependent variable in Equation 2 is analogous, but pertains to rural-classified roads. The dependent variable in Equation 3 is the turnout
rate of the voting eligible population for the highest office election for the year (columns 1-4) or a variable representing level of agreement with "most people are
honest" (columns 5-8) . Each equation controls for (in log form) real gross state product per capita, vehicle miles traveled per capita, state population, unpaved roads
as a percent of local road mileage, gas stations per 1,000 population, population per mile of road (in thousands), percent of population age 65 and over, and the
maximum state speed limit. N=480 for all models. "Equality of coefficients?" reports results of the chi-square test for equality of the social capital coefficients in
Equations 1 and 2 (R=reject, FTR=fail to reject), with critical level for rejections (1, 5 or 10%).
***Significant at 1% level
*Significant at 10% level

Table 7

3SLS: Effect of Social Capital - Fatalities on Rural- vs. Urban-Classified Roads Accounting for Crash Type

(1)
Equation 1: multi-vehicle crash fatalities on urban roads
Social capital (voter turnout)
-6.491***
(1.022)
Social capital (agree "most people are honest")
R-squared

(2)

(3)

(4)

-6.672***
(1.011)

-5.452***
(1.648)

-7.451***
(1.847)

(5)

(6)

(7)

(8)

-4.002***
(0.802)
0.6885

-3.698***
(0.668)
0.7286

-4.000***
(1.113)
0.7881

-3.088***
(0.841)
0.8388

-0.367
(0.378)
0.8346

0.244
(0.505)
0.9246

-0.095
(0.402)
0.9296

0.8077

0.8092

0.8672

0.8663

Equation 2: multi-vehicle crash fatalities on rural roads
Social capital (voter turnout)
-0.686
(0.681)
Social capital (agree "most people are honest")

-0.662
(0.674)

-1.144
(0.895)

-0.228
(0.971)

R-squared

0.8368

0.8385

0.9276

0.9295

-0.423
(0.427)
0.8317

Equality of coefficients?

R: 1%

R: 1%

R: 5%

R: 1%

R: 1%

R: 1%

R: 1%

R: 1%

-4.967***
(0.875)

-0.601
(1.395)

-2.973**
(1.514)
-2.898***
(0.630)
0.8019

-2.753***
(0.537)
0.8193

-1.594**
(0.791)
0.8987

-1.232**
(0.628)
0.9073

-0.058
(0.358)
0.8300

0.236
(0.431)
0.9403

0.110
(0.339)
0.9431

Equation 3: single-vehicle crash fatalities on urban roads
Social capital (voter turnout)
-4.700***
(0.884)
Social capital (agree "most people are honest")
R-squared

0.8513

0.8528

0.9048

0.9074

Equation 4: single-vehicle crash fatalities on rural roads
Social capital (voter turnout)
-0.131
(0.652)
Social capital (agree "most people are honest")

-0.104
(0.646)

-0.139
(0.814)

0.265
(0.815)

R-squared

0.8294

0.8303

0.9426

0.9434

-0.081
(0.403)
0.8290

Equality of coefficients?

R: 1%

R: 1%

FTR

R: 10%

R: 1%

R: 1%

R: 10%

R: 10%

Yes
No
No

No
Yes
No

No
No
Yes

No
Yes
Yes

Yes
No
No

No
Yes
No

No
No
Yes

No
Yes
Yes

Time trend
Year indicators
State-specific linear time trend

Notes: The dependent variable in Equation 1 (Equation 3) consists of the normalized natural log of multi-vehicle (single-vehicle) crash fatalities occurring on
urban-classified roads during the months of June, July, and August. The dependent variable in Equation 2 (Equation 4) is analogous, but pertains to rural-classified roads.
The dependent variable in Equation 5 (for which results are identical to those for Equation 3 in Table 6, therefore not shown) is the turnout rate of the voting eligible
population for the highest office election for the year (columns 1-4) or a variable representing level of agreement with "most people are honest" (columns 5-8). Each
equation controls for (in log form) real gross state product per capita, vehicle miles traveled per capita, state population, unpaved roads as a percent of local road mileage,
gas stations per 1,000 population, population per mile of road (in thousands), percent of population age 65 and over, and the maximum state speed limit. N=480 for all
models. "Equality of coefficients?" reports results of the chi-square test for equality of the social capital coefficients in Equations 1 and 2, and Equations 3 and 4,
respectively (R=reject, FTR=fail to reject), with critical level for rejections (1, 5 or 10%).
***Significant at 1% level
**Significant at 5% level

Table 8

3SLS: Effect of Social Capital - Fatalities on Rural- vs. Urban-Classified Roads Accounting for Crash Context

(1)
Equation 1: junction-related crash fatalities on urban roads
Social capital (voter turnout)
-5.297***
(0.981)
Social capital (agree "most people are honest")
R-squared

(2)

(3)

(4)

-5.658***
(0.972)

-1.438
(1.541)

-4.068**
(1.688)

(5)

(6)

(7)

(8)

-3.266***
(0.711)
0.7378

-3.136***
(0.614)
0.7554

-2.024**
(0.881)
0.8694

-1.686**
(0.705)
0.8788

0.374
(0.515)
0.7506

0.430
(0.784)
0.8529

0.220
(0.637)
0.8563

0.8104

0.8116

0.8793

0.8806

Equation 2: junction-related crash fatalities on rural roads
Social capital (voter turnout)
0.616
(0.935)
Social capital (agree "most people are honest")

0.676
(0.927)

-0.254
(1.399)

0.530
(1.533)

R-squared

0.7505

0.7514

0.8561

0.8571

-0.380
(0.577)
0.7495

Equality of coefficients?

R: 1%

R: 1%

FTR

R: 10%

R: 1%

R: 1%

R: 10%

R: 10%

-5.368***
(0.924)

-2.712*
(1.458)

-4.491***
(1.605)
-3.211***
(0.683)
0.7823

-2.975***
(0.575)
0.8064

-2.410***
(0.882)
0.8792

-1.861***
(0.685)
0.8969

-0.205
(0.350)
0.8417

0.152
(0.408)
0.9491

0.093
(0.318)
0.9509

Equation 3: non-junction-related crash fatalities on urban roads
Social capital (voter turnout)
-5.208***
(0.935)
Social capital (agree "most people are honest")
R-squared

0.8466

0.9019

0.9028

Equation 4: non-junction-related crash fatalities on rural roads
Social capital (voter turnout)
-0.380
(0.635)
Social capital (agree "most people are honest")

-0.370
(0.629)

0.090
(0.773)

0.223
(0.766)

R-squared

0.8421

0.8433

0.9501

0.9512

-0.234
(0.394)
0.8403

Equality of coefficients?

R: 1%

R: 1%

FTR

R: 5%

R: 1%

R: 1%

R: 5%

R: 5%

Yes
No
No

No
Yes
No

No
No
Yes

No
Yes
Yes

Yes
No
No

No
Yes
No

No
No
Yes

No
Yes
Yes

Time trend
Year indicators
State-specific linear time trend

0.8449

Notes: The dependent variable in Equation 1 (Equation 3) consists of the normalized natural log of junction-related (non-junction-related) crash fatalities occurring on
urban-classified roads during the months of June, July, and August. The dependent variable in Equation 2 (Equation 4) is analogous, but pertains to rural-classified roads.
The dependent variable in Equation 5 (for which results are identical to those for Equation 3 in Table 6, therefore not shown) is the turnout rate of the voting eligible
population for the highest office election for the year (columns 1-4) or a variable representing level of agreement with "most people are honest" (columns 5-8). Each
equation controls for (in log form) real gross state product per capita, vehicle miles traveled per capita, state population, unpaved roads as a percent of local road mileage,
gas stations per 1,000 population, population per mile of road (in thousands), percent of population age 65 and over, and the maximum state speed limit. N=480 for all
models. "Equality of coefficients?" reports results of the chi-square test for equality of the social capital coefficients in Equations 1 and 2, and Equations 3 and 4,
respectively (R=reject, FTR=fail to reject), with critical level for rejections (1, 5 or 10%).
***Significant at 1% level
**Significant at 5% level
*Significant at 10% level

Table 9

3SLS: Effect of Social Capital on Fatalities Accounting for Behavioral Risk Factors

Risk Behavior
Equation 1: fatalities with factor absent
Social capital (voter turnout)

(1)

(2)

Speeding

Alcohol

-2.342***
(0.403)

-1.458***
(0.341)

(3)
Seatbelt
Non-use

Equation 2: fatalities with factor present
Social capital (voter turnout)

(5)

(6)
Seatbelt
Non-use

Speeding

Alcohol

-1.444***
(0.315)
0.8883

-0.899***
(0.242)
0.9308

-0.352
(0.225)
0.9449

-1.180***
(0.283)
0.9035

-2.085***
(0.379)
0.8127

FTR

R: 1%

-0.570
(0.365)

Social capital (agree "most people are honest")
R-squared

(4)

0.9304

0.9476

0.9450

0.189
(0.719)

-1.913***
(0.433)

-3.381***
(0.447)

Social capital (agree "most people are honest")
R-squared

0.7842

0.9144

0.9010

0.117
(0.445)
0.7819

Equality of coefficients?

R: 1%

FTR

R: 1%

R: 5%

Notes: The dependent variable in Equation 1 consists of the normalized natural log of traffic fatalities during the months of June, July,
and August, in crashes in which the indicated risk behavior was absent. The dependent variable in Equation 2 is analogous, but pertains to
crashes in which the indicated risk behavior was present. The dependent variable in Equation 3 (for which results are identical to those for
Equation 3 in Table 6, therefore not shown) is the turnout rate of the voting eligible population for the highest office election for the year
(columns 1-3) or a social capital variable representing level of agreement with "most people are honest" (columns 4-6). Each equation
incorporates a time trend, and each controls for (in log form) real gross state product per capita, vehicle miles traveled per capita, state
population, unpaved roads as a percent of local road mileage, gas stations per 1,000 population, population per mile of road (in
thousands), percent of population age 65 and over, and the maximum state speed limit. N=480 for all models. "Equality of coefficients?"
reports results of the chi-square test for equality of the social capital coefficients in Equations 1 and 2 (R=reject, FTR=fail to reject), with
critical level for rejections (1, 5 or 10%).
***Significant at 1% level

