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Most theories of voter behavior predict that electoral participation will be higher in elections where more is at
stake. We test this prediction by studying how participation is affected by exogenous variation in local govern-
ments' financial flexibility to provide pork for their voters. Utilizing simultaneous elections for different offices,
we identify a positive effect of election stakes on participation: Higher stakes at the local level increase participa-
tion at the local relative to the regional election. Survey evidence indicates that the underlyingmechanism relates
to citizens' acquisition of information.

© 2013 Elsevier B.V. All rights reserved.
1. Introduction

A central question within political economy and political science is
what determines voters' participation in elections. Presumably, a main
reason for themassive attention directed to this issue is that election out-
comes might influence policy. Furthermore, most models of voting be-
havior suggest that turnout should be higher in elections where more is
at stake (Downs (1957); Tullock (1967); Riker and Ordeshook (1968)).
Against this background it is surprising that little evidence on the effect
of election stakes on electoral participation exists.1We aim tofill this void.
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An election's stakes depend on how strongly the winning candidate
can influence outcomes that voters care about. A key determinant of a
politician's influence is the extent of fiscal flexibility that he or she
will face in office, which in general cannot be taken as exogenous. Our
approach to handling the endogeneity of fiscal flexibility is to utilize
variation in local government (municipality) revenue in Norway from
hydropower production, which is largely determined by topography.
Higher revenue from hydropower production equips elected officials
with more funds to distribute, and thus raises the stakes of the local
election.2

Fig. 1 depicts the fraction of eligible voters who view the upcoming
local and regional elections as “highly important”, when asked in the
Local Election Survey. Moving from left to right in the figure, we clearly
see that the local election is perceived as more important in municipal-
ities with high hydropower income. In contrast, for the election to the
regional government, which does not enjoy the hydropower income,
no such pattern is present.3

Our identification strategy exploits that in Norway, the election for
the local and the election for the regional governments are held
2 It is a well-known fact in Norway that hydropower can give local governments mas-
sive income streams, and that local politicians have high flexibility in choosing how to
spend this money. Municipalitieswith high hydropower revenues are commonly referred
to as “powermunicipalities” (“kraftkommuner”) also in government white papers, see for
instance http://www.regjeringen.no/nb/dep/krd/dok/nouer/2005/nou-2005-18/6/3/3.

3 The same conclusion is drawn from probit analyses relating survey responses to
hydropower income, controlling for municipal population size and settlement pattern
(cf. online appendix).
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Fig. 1. Perceived election stakes.
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simultaneously within the same voting booth and with identical sets of
eligible voters. By focusing on the difference between participation in
the local and regional elections – the participation difference hereafter
– we obtain estimates that are unlikely to be biased by (unobserved)
population characteristics. The participation difference is closely related
to the concept of “roll-off”, defined by Dean (1965) as the “tendency of
the electorate to vote for “prestige” offices but not for lower offices on
the same ballot”. As Fig. 1 shows, the office that the voters perceive as
more important in the context we study is the local one. This is also
reflected in the fact that less than 1% of survey respondents reply that
they vote in the regional election only, whereas 11% reply that they
vote in the local election only.

Our main finding is that higher tax revenues from hydropower
production increase participation at the local election relative to
the regional election. This finding is remarkably robust. It is visible
in the raw data, and it does not disappear as we gradually control
for an extensive list of local characteristics known from the literature
to affect voter behavior. Quantitatively, our estimates suggest that a
one standard deviation increase in hydropower revenue (about USD
1000) stimulates the participation differencewith about 0.7 percentage
points, or, alternatively, that raising this income from itsminimum to its
maximumobserved levelwill increase the participation difference by as
much as 6 percentage points.

We extend our analysis with an instrumental variable approach,
using topography as an instrument for hydropower income. The results
corroborate our main findings.We also extend our analysis by studying
preferential votes, which voters may cast for specific candidates in the
elections we consider. Election stakes seem to stimulate this dimension
of voter activity too: the higher are the hydropower revenues, the more
do voters alter the parties' lists of candidates.

To facilitate interpretation of our results we first explore how
hydropower revenue actually is spent. We show that these revenues
are used not only to marginally improve the quality of core public
services, but also to provide new goods that benefit narrower parts of
the population.4 This spending pattern supports the assumption that
hydropower income raises the stakes of the local election. In addition,
we focus on the leading mechanism emphasized in the roll-off-
literature, namely that individuals are averse to participate in elections
4 Hydropower-rich municipalities systematically down-prioritize the two core welfare
services provided by local governments (education and elderly care), relative to non-
core expenditure categories such as local roads and industry support. According to the
methodology of Levitt and Snyder (1995, 1997) the latter expenditure categories are iden-
tified as pork.
where they have limited information about the candidates. Two differ-
ent types of evidence indicate that this mechanism might lie behind
our main results: (i) Survey evidence on voter activity reveals that the
higher is the hydropower income, the better informed are the citizens
about local relative to national politics. (ii) Hydropower income affects
the participation difference primarily in those local governments
where the sets of available party lists differ between the local and re-
gional elections, which might reflect that some citizens are triggered
to gather local political information and vote for independent lists at
the local election, and then abstain from the regional election where
this information is irrelevant.

Our study relates to key questions in the vast literature on voter be-
havior, surveyed by for instance Dhillon and Peralta (2002). Several stud-
ies have suggested that even though instrumental motives to vote cannot
alone explain high turnout levels in mass elections, such motives might
still matter on the margin (examples are Blais (2000), Dowding (2005)
and Geys (2006)). Our results are consistent with that hypothesis. Also,
our study relates to the literature on selective abstention and roll-off,
where prominent theories emphasize information costs as determinant
of electoral participation (for instance, Matsusaka (1995) and Feddersen
and Pesendorfer (1996, 1999)). Our findings suggest that greater fiscal
flexibility at the local level motivates citizens to gather information
about local politics, and this raises their propensity to vote at the local
rather than at the regional election. This effect points to a mechanism
that has not yet been explored by theory: voters may be instrumentally
motivated to gather information and thereby participate in elections. In-
terestingly, such a mechanism would be consistent also with the recent
study by Charles and Stephens (2013), who find that employment
reduces electoral participation and suggest that the reason is a negative
effect of employment on time available for information acquisition.

In addition our study relates to the vast literature on the politics of
pork barrel spending, where seminal contributions include Ferejohn
(1974) andMayhew (1974). Central findings here have been that polit-
ical parties reward their voters by targeting spending toward districts
where they have a strong position, and that pork barrel spending is
rewarded by voters in recipient districts (Levitt and Snyder, 1995,
1997, Martin, 2003). Our results contribute by showing that fiscal flex-
ibility to pursue pork barrel spending affects electoral participation.

The paper is organized as follows. Section 2 presents the institutional
setting and the role of hydropower revenue forNorwegianmunicipalities.
In Section 3 we explain our empirical strategy. Section 4 gives our main
results for electoral participation. Section 5 explores their robustness.
Section 6 documents how hydropower revenues are spent, while
Section 7 discusses information costs and roll-off. Section 8 concludes.

2. Institutional setting and hydropower income

In Norway there are three layers of government: the central
government, the regional governments (19 counties) and the
local governments (431 municipalities). The local governments
are multipurpose authorities responsible for the provision of welfare
services like schooling, elderly care, and child care. The regional govern-
ments have more limited tasks. Their primary responsibilities are pro-
viding upper secondary education, regional roads, and transportation.
Together, the local and regional levels of government account for
about 18% of mainland GDP.

2.1. Political system and electoral participation

The local and regional governments are headed by councils
elected through open-list proportional representation.5 Voters can af-
fect the election outcome both by voting for a party list, and by casting
5 Themathematical formula used to translate votes into seats in Norwegian elections is
the modified Sainte-Laguë method.
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preferential votes for particular candidates. Candidates are elected
based on the votes they individually receive.6

At the Norwegian local and regional levels of government there
are seven main political parties. In addition there are some indepen-
dent lists (local lists that are independent of the traditional political
parties) that receive substantial support in some local governments.
Independent lists are more issue-oriented than traditional party lists
and are frequently based on internal geographic divides within the
bounds of the municipality (Aars and Ringkjøb, 2005).

In Norwegian politics, the main divide is between the social demo-
cratic left bloc and the conservative right bloc. In the 2007–2011 elec-
tion period, 44% of the mayors were from the left-wing bloc, 50% were
from the right-wing bloc, and 6% were from independent lists. Fiva
et al. (2013) use data from an extensive survey questionnaire aimed
at establishing council members' preferences for particular spending
programs and tax policy. They document large ideological differences
between the parties andfind little support for the notion of ideologically
homogeneous local governments.

Elections for both the local and regional governments take place at
the same time and place, and the electorate is identical across the two
elections.7 As will be discussed further below, our access to voting
data for one electorate who votes for two separate offices within the
same voting booth is crucial for our research design. Our main analysis
is based on local and regional elections held on September 9–10, 2007.8

In the local elections the average participation rate is 64%, while in
the regional elections the average is 58%. Fig. 2 shows that the difference
in participation rates is positive throughout the sample.

2.2. Local public finance

In 2007, local governments spent on average NOK 67,000 (USD
11,500) per capita. On average, 60%was spent on themajor welfare ser-
vices that local governments are responsible for, namely schooling, el-
derly care, and child care, see Table 1. About 7% was spent on
traditional local public goods (fire protection and infrastructure). The
remainder was spent on central administration, social assistance, pri-
mary health care, cultural activities, industry support, planning, and
local roads. Local governments have considerable flexibility concerning
the composition of government spending, but do face regulations on
both coverage and standards of welfare services.

The revenue side is more restricted. About 80% of the total local
government revenues stem from central government grants and reg-
ulated income taxes.9 The remainder stem from user charges, which
6 At the local government level parties have the option to give some candidates an in-
creased share of the poll (a maximum of 25% of the total number of votes received by the
party's list). Together with preferential votes, which voters may cast to candidates on any
party list, this is the basis for the distribution of seats. At the regional level the parties cannot
give candidates an increased share of thepoll, and preferential votes cannot be given to can-
didates from other lists. The votersmay however affect the ordering of candidates at differ-
ent lists, but for this to overrule the ordering proposed by the party prior to the election, a
candidate must receive a preferential vote from at least 8% of the party's electors.

7 Statistics Norway describes the eligibility rules as follows: “The right to vote is stipu-
lated in Norway's constitution and the Election Act. Norwegian citizens aged 18 or over
in the election year and who have resided in Norway for the last ten years will automati-
cally be included in the electoral register. In addition, Norwegian citizens who have lived
abroad continuously for the last ten years, may apply to be included in the electoral regis-
ter… Foreign nationals who have resided in Norway for the last three years are entitled to
vote in county and municipal elections provided that they fulfill the conditions applicable
to Norwegian nationals. Nordic citizens are entitled to vote in the 2007 county andmunic-
ipal election if they have moved to Norway before 30 June in the election year (http://
www.ssb.no/vis/stemmerettkomm_en/about.html).”

8 We lose five observations for various reasons: Two local governments (Kristiansund
and Frei)merged on January 1, 2008, two local governments have implemented parliamen-
tary systems (Oslo and Bergen), andwe lack data on property taxation for one local govern-
ment (Torsken).

9 The income tax rate cannot exceed a ceiling which is centrally determined, and since
1977 no municipality has deviated from this upper bound. Furthermore, revenues from in-
come taxation are strongly equalized across governments in a rule-based revenue sharing
system. Grants are also largely determined by rules and regulations, as 98–99% of grants
are non-discretionary.
are limited to cover costs only, and property taxation. In this study
we focus on revenues from commercial property taxation which es-
sentially stems from taxation of hydropower producers, as discussed
in more detail below. Local governments also have the possibility to
levy property taxation on housing, as studied in Fiva and Rattsø
(2007). Importantly, property tax revenues are not redistributed
across local governments.

2.3. Hydropower income

Large hydropower plants are typically found in mountainous areas
that receive substantial precipitation, and where glaciers have shaped
the landscape so that hydropower production is technically possible.
Hence, a topography that is favorable to production of hydropower fa-
cilitates large revenues for local governments through commercial
property taxation.10 In 2007, 65% of Norway's local governments levied
such taxes. The tax rate is chosen by the local government, but cannot
exceed 0.7%. Importantly, all local governments with substantial per
capita revenue from hydropower production tax at the maximum
rate.11

Because the maximum tax rate is low, one needs a massive tax base
relative to population size for this revenue source tomatter. Hydropow-
er production has this property. Fig. 3 documents that there is a strong
and essentially linear relationship between hydropower production
per capita in the 1970–1999 period and the commercial property taxa-
tion in 2007. As revenues from commercial property taxation predomi-
nantly stem from taxing hydropower plants, we refer to this revenue
source as hydropower income (HPI).

Most local governments have little or no hydropower income. As
seen in Table 2, 151 local governments (33%) received no such revenues
in 2007. For some local governments, however, hydropower revenues
are substantial. 37 of the local governments in our sample received hy-
dropower income amounting to more than 10% of their total income,
and 23 local governments received more than NOK 10,000 (about USD
1700) per capita.12 The maximum level of hydropower income in the
sample is NOK 52,000 (about USD 9000) per capita. This right skewness
is reflected in the mean of hydropower income (about NOK 2000, or
USD 350) lying well above the median (about NOK 300, or USD 50),
and only 22% (93 out of 426) of the local governments enjoyedmore hy-
dropower income than the sample mean. Thus, the standard deviation
of the hydropower income of NOK 5760 (about USD 1000) ismainly de-
termined by variation in the top 20–30th percentiles of the distribution.

3. Empirical strategy

An individual's decision to vote may be influenced by a multitude of
factors. The key empirical challenge for our purpose is therefore to iso-
late the influence of local government income on participation rates.13

As a starting point, consider estimating βL in the following equation
linking local participation rates in municipality l, denoted as PlL, to local
government income, denoted as Il:

PL
l ¼ μL þ βLIl þ εLl : ð1Þ
10 Hydropower accounts for 98–99% of the total electricity production inNorway (Statis-
tics Norway).
11 Across all 275 local governments levying commercial property taxation in 2007, the
average tax rate is 0.62 (11observationswithmissing data on the tax rate). For the 93 local
governments with an income above NOK 2000 per capita, all have a tax rate of 0.7 (3 ob-
servations with missing data on the tax rate).
12 Out of the 37 local governmentswithmore than 10% of their income fromcommercial
property taxation, 30 havemajor power stations (capacity above 10 MWper hour). Three
local governments have only minor hydropower stations (capacity below 10 MW per
hour) and four donot have anyhydropower. In these cases the property tax revenues stem
predominantly from taxation of natural gas production. These local governments are the
outliers visible in Fig. 3.
13 For amore detailed discussion of the empirical challenges and howour approach deals
with them, see the online appendix to this paper.

http://www.ssb.no/vis/stemmerettkomm_en/about.html
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0
20

40
60

H
yd

ro
P

ow
er

In
co

m
e 

(H
P

I)

0 1 2 3 4

Fitted values

Average Yearly Hydropower Production 1970−1999: MW per Capita
Note: Correlation 0.88

Fig. 3. Historical hydropower production and commercial property taxation in 2007.

0
.0

5
.1

.1
5

D
en

si
ty

0 5 10 15 20

Participation Difference

Fig. 2. Density of observations as a function of the participation difference.

160 J.J. Andersen et al. / Journal of Public Economics 110 (2014) 157–166
Obviously, the coefficientβLdoes not isolate how incomealters electoral
participation through election-specific stakes as it will also be influ-
enced by omitted variables correlated with both Il and Pl

L. For instance,
it might be that municipalities rich in hydropower also happen to be
populated by citizens that feel particularly strongly morally obliged to
vote, irrespective of what is actually at stake in any specific election. Al-
ternatively, hydropower wealth might be used to improve roads which
in turn reduce the cost of voting and thereby stimulate turnout. More
generally, it is likely that acrossmunicipalities, hydropower income cor-
relates with the general costs and benefits of voting at any election.

To deal with this issue, we redirect attention to the difference be-
tween participation rates at the local and regional elections in eachmu-
nicipality. Consider estimating the equation

PL
l−PR

l ¼ μLR þ βLRIl þ εLRl ; ð2Þ
Table 1
Descriptive statistics.

Variable Mean Std. Dev. c.v. Min. Max.

Per capita public spending
Schooling 14.961 4.077 0.273 9.347 42.926
Elderly care 17.212 5.260 0.306 8.061 50.306
Child care 5.523 2.662 0.482 2.743 44.848
Social assistance 4.665 2.328 0.499 1.393 29.439
Health care 2.809 1.442 0.513 1.156 11.801
Infrastructure 3.569 1.984 0.556 0.000 13.459
Administration 5.963 3.443 0.577 1.703 30.776
Fire protection 0.894 0.654 0.732 0.073 7.538
Planning 1.141 1.004 0.880 0.046 10.976
Roads 1.984 1.866 0.941 0.329 17.928
Culture 3.482 4.222 1.213 0.925 49.666
Industry support 1.885 2.568 1.362 0.015 30.098

Shares of public spending
Schooling 23.979 4.757 0.198 11.581 48.010
Elderly care 27.181 5.077 0.187 10.019 48.540
Child care 8.971 2.989 0.333 3.975 20.557
Social assistance 7.403 2.659 0.359 1.548 26.638
Health care 4.288 1.460 0.340 1.972 14.159
Infrastructure 5.610 2.459 0.438 0.000 17.754
Administration 8.925 2.915 0.327 3.388 23.547
Fire protection 1.388 0.801 0.577 0.100 11.018
Planning 1.733 0.989 0.571 0.093 7.874
Roads 2.930 1.837 0.627 0.432 18.943
Culture 5.024 3.440 0.685 1.738 32.771
Industry support 2.568 2.269 0.884 0.030 16.125

Note: Descriptive statistics based on account data from 2007. Per capita public spending is
measured in NOK 1000. Shares of public spending measured in percent.
where Pl
R is municipality l's participation rate in the regional election, and

the superscript LR indicates that we are studying the difference between
local and regional elections. As the local and regional elections are held at
the same time and place, this specification immediately cleans out any in-
fluence from factors that are common to both elections, such as the
individual-specificmoral obligation to vote or the physical costs of voting.14

However, even when focusing on the participation difference, omit-
ted variables might in principle still be influencing our estimates. This
would happen if hydropower income correlates with variables that de-
termine individuals' incentives to vote at local rather than at regional
elections. To address this concern, we may add a set of municipality-
specific controls, Xl, and estimate the following equation:

PL
l−PR

l ¼ μLR
m þ βLRIl þ Xlα þ εLRl : ð3Þ

With this equation, our estimate of βLR will be contaminated only if there
are furtherunobservedvariables, not included inXl, that bothare correlated
with Il and have a differential impact on local and regional election partici-
pation rates. We have now limited our original omitted variable problem
considerably. Moreover, the severity of the potential bias we are left with
can be assessed by comparing the estimates of βLR from specifications of
Eq. (2) to the estimates from Eq. (3), as this reveals the magnitude of the
bias from omitting observables. If we have included variables which we a
priori expect to be important for voter behavior, and find that controlling
for these variables leaves βLR basically unaltered, then it is unlikely that un-
observable variables bias βLR to any considerable extent.

Due to the considerations outlined above, we base our inference on
Eq. (3). The literature on voting has suggested and documented a long
list of variables influencing participation, and we include in Xl as
many of these as we have available. The full list of controls is given in
Appendix Table A.1.

First, we control for various municipality-specific characteristics of
an economic and demographic nature. In particular, we control for the
size and age distributions of the electorate, as well as the distribution
of educational andmarital statuswithin the population.Wealso include
variables capturing population size and density, and recent immigration
(measured as the number of people moving into the municipality in
2006 relative to the size of the population). Furthermore, we include
the average wage level (measured in NOK 100,000, approximately
USD 17,000) for men and women, respectively. Finally in this category
14 Degan and Merlo (2011) also utilize simultaneous elections to investigate the deter-
minants of electoral participation. As part of their empirical strategy they assume that in-
dividuals' sense of civic duty is the same for the US Presidential and Congressional
elections. However, they do not consider election stakes in their investigation.
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Table 2
Descriptive statistics on hydropower income (HPI).

Mean Std. Dev. Min. Median Max.

Hydropower
income (HPI)

2.197 5.760 0.000 0.297 52.078

HPI = 0 0 b HPI b 2 2 b HPI b 10 10 b HPI Total

No. of local governments 151 182 70 23 426

Note: Hydropower income is measured in NOK 1000 per capita in 2007.

Table 3
The relationship between hydropower income and the participation difference.

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

HydroPowerIncome 0.14⁎⁎⁎ 0.16⁎⁎⁎ 0.11⁎⁎⁎ 0.13⁎⁎⁎ 0.12⁎⁎⁎

(0.03) (0.03) (0.03) (0.03) (0.03)
LogVotingPopulation −1.26⁎⁎⁎ −1.35⁎⁎⁎ −1.53⁎⁎⁎

(0.19) (0.35) (0.38)
ShareInRuralAreas 0.09 −0.31

(0.97) (1.02)
RecentImmigrants −19.50 −19.17

(16.86) (16.75)
ShareVotersAged18to37 1.70 4.41

(20.32) (21.58)
ShareVotersAged38to57 −15.11 −16.05

(16.26) (15.99)
ShareVotersAged58to77 2.39 3.99

(15.87) (17.15)
ShareWomen −0.80 −2.28

(23.97) (23.70)
ShareUnMarried −1.09 −0.00

(9.58) (9.34)
ShareWidow −1.88 −2.07

(25.38) (26.20)
ShareDivorced 2.48 1.38

(14.15) (14.73)
ShareLowerSecondary 4.40 6.28

(5.29) (5.10)
ShareUpperSecondary −3.76 0.16

(5.45) (5.59)
CharityDonations −0.02 −0.02

(0.02) (0.02)
ChurchServiceAttendance −0.53 −0.53

(0.32) (0.34)
GrossWageMen −0.28 −0.30

(0.52) (0.56)
GrossWageWomen 0.11 0.46

(1.84) (1.93)
DirectElectionMayor 0.04

(0.37)
TwoVotingDays −0.09

(0.38)
PartyFragmentation 2.19

(1.93)
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of controls we include two measures that proxy for social capital,
namely donations per capita (NOK) collected during the country's
annual televised charity fundraiser, and the number of church services
attended per capita.

Second, we control for various institutional characteristics of each
local government: whether elections were held during one or two
days (dummy), whether there are direct local elections for the mayor
or not (dummy), the party fragmentation of the local government, and
whether an independent list exists for the local election (dummy).
These political institutional characteristics may be endogenous and are
not included in all specifications.

Finally, we replace the generic constant term μ in Eq. (2) with
labor market fixed effects (μm). The labor market regions, 90 in
total, are defined by Statistics Norway on the basis of commuting
flows. They correspond to the NUTS level 4 of the European Statistical
Office. Labor market regions are nested within the borders of the
regional governments (which correspond to NUTS level 3), hence
including these fixed effects wipes out all factors that are common for
local governments belonging to same regional government.15

Notably, observations within regions might be non-independent for
various reasons. For example, nearby local governments are often
subject to the same media coverage. To allow for arbitrary correlation
in the error terms within labor market regions we cluster the standard
errors at this level.

4. Results

As a simple first investigation, we plot the participation difference
against hydropower income. Fig. 4 shows a strong positive relationship
between the two variables (the correlation coefficient is 0.27). The pos-
itive correlation is not sensitive to excluding the local governmentswith
the highest levels of hydropower income.16

In Table 3 we analyze the difference between participation rates in
the two elections more rigorously, using Ordinary Least Squares (OLS)
to estimate variants of Eq. (3). We start with specification (1) which
does not include any control variables, equivalent to the regression
line displayed in the right panel of Fig. 4 and Eq. (2). We then add con-
trol variables in four steps: Specification (2) includes labormarket fixed
effects, specification (3) includes a control variable for the size of the
electorate, specification (4) includes the full battery of population char-
acteristics available to us and, finally, specification (5) is augmented
with political institutional variables.

All specifications give a positive and highly statistically significant
estimate for the effect of hydropower income on the participation
difference. The estimated coefficients on hydropower income range
15 Ourmain results are essentially unaltered ifwe replace labormarketfixed effects with
regional government fixed effects.
16 In the online appendix we provide plots showing how local, regional and national
electoral participations relate to hydropower income. Both local and regional electoral
participations are positively related to hydropower income, but the association is weaker
for the regional election (the correlation coefficients are 0.24 and 0.10, respectively). At
thenational elections,which are held in themiddle of the local election cycle, participation
and hydropower income show no clear relation (correlation coefficient of 0.05).

PartyIndepLists 0.77⁎⁎

(0.33)
N 426 426 426 422 420
adj. R2 0.071 0.363 0.511 0.530 0.541
Labor Market Fixed Effects No Yes Yes Yes Yes

Note: The dependent variable is the difference between participation rates at the local and
the regional elections. The data are from elections held in 2007. Standard errors clustered
at the labor market region level are in parentheses.
⁎⁎ p b 0.05.
⁎⁎⁎ p b 0.01.



Table 4
First-stage estimates: altitude as instrument for hydropower income.

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

Altitude600to899 6.43⁎ 8.27⁎ 6.70 8.22⁎⁎ 7.45⁎⁎

(3.40) (4.48) (4.18) (3.44) (3.58)
Altitude900to1199 5.46 15.67⁎⁎ 15.57⁎⁎ 14.54⁎⁎ 15.25⁎⁎

(6.62) (7.75) (7.63) (5.89) (6.07)
Altitude1200 10.31 14.31⁎⁎⁎ 13.67⁎⁎⁎ 12.48⁎⁎⁎ 11.78⁎⁎⁎

(6.63) (4.91) (4.89) (3.86) (3.76)
LogVotingPopulation −1.03⁎⁎ −0.71 −0.62

(0.46) (1.29) (0.81)
ShareInRuralAreas 3.91 3.83

(2.85) (3.22)
N 424 424 424 420 420
Labor Market Fixed Effects No Yes Yes Yes Yes
Population Characteristics No No No Yes Yes
Institutional Characteristics No No No No Yes

Note: The dependent variable is hydropower income. The excluded instruments capture
the fractions of the local government area that are, respectively, 600 to 899 m, 900 to
1199 m, and above 1200 m, above sea level. Standard errors clustered at the labor
market region level are in parentheses.
⁎ p b 0.10.
⁎⁎ p b 0.05.
⁎⁎⁎ p b 0.01.

Table 5
Second-stage estimates: hydropower income and the participation difference.

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

HydroPowerIncome 0.31⁎⁎ 0.23⁎⁎⁎ 0.15⁎⁎⁎ 0.18⁎⁎⁎ 017⁎⁎⁎

(0.13) (0.06) (0.05) (0.06) (0.06)
LogVotingPopulation −1.20⁎⁎⁎ −1.31⁎⁎⁎ −1.49⁎⁎⁎

(0.17) (0.32) (0.32)
ShareInRuralAreas −0.08 −0.41

(0.78) (0.81)
N 424 424 424 420 420
Labor Market Fixed Effects No Yes Yes Yes Yes
Population Characteristics No No No Yes Yes
Institutional Characteristics No No No No Yes
F-statistic from 1st. 8.416 7.274 7.565 11.36 10.43

Note: The dependent variable is the difference between participation rates at the local and
the regional elections. The data are from elections held in 2007. The excluded instruments
capture the fractions of the local government area that are, respectively, 600 to 899 m, 900
to 1199 m, and above 1200 m, above sea level. Standard errors clustered at the labor
market region level are in parentheses.
⁎⁎ p b 0.05.
⁎⁎⁎ p b 0.01.

162 J.J. Andersen et al. / Journal of Public Economics 110 (2014) 157–166
from 0.11 to 0.16. In the richest specification the point estimate is 0.12,
statistically significant at the 1-percent level. Quantitatively, this implies
that if per capita revenues from hydropower taxes increase by about
one standard deviation (NOK 5790, or about USD 1000), the participa-
tion difference rises by about 0.7 percentage points. Alternatively,
when hydropower tax revenues rise from the minimum (0) to the
maximum observed level (NOK 52,000, or USD 9000), the participation
difference increases by about 6 percentage points. With the average
participation rate of 64% (cf. Table A.1) as a baseline scenario and as-
suming that the entire effect is driven by increased participation at the
local election, this suggests that one out of six citizens who otherwise
would have abstained from voting are motivated to participate in the
local election. Notice, however, that the difference specification alone
does not allowus to discriminate between “roll-on” at the local election,
roll-off at the regional election, or a combination of the two. We return
to this issue in Section 7, wherewe discuss information theories of turn-
out and utilize auxiliary evidence to interpret our results.

Within the basic “calculus of voting” model of Downs (1957), a
citizen's utility of voting in a specific election is determined by the prob-
ability that her vote becomes pivotal multiplied by her personal payoff
from deciding the election. A straightforward prediction is that electoral
participation will be negatively associated with the size of the elector-
ate, as the probability that an individual becomes pivotal decreases
when there are many voters. We find this effect in our data.

Moreover, the calculus of votingmodel also predicts that the impact
of hydropower income should depend on the number of eligible voters.
We explored this by including an interaction termbetween the two. The
interaction term was, however, not statistically significant at conven-
tional levels.17 This may imply that “prize pivotalness” (Schwartz,
1987; Smith and Bueno De Mesquita, 2012) is empirically more rele-
vant than “outcome pivotalness” (Downs, 1957; Tullock, 1967) in the
context we examine. The idea in Schwartz (1987) and Smith and
Bueno De Mesquita (2012) is that political parties depend on the con-
tinuing support of particular groups to stay in power and therefore
have incentives to cater to the same interest groups by offering local
public benefits. When a party allocates rewards contingent upon
17 Results are available upon request. That the benefits fromvoting and the probability of
casting a decisive vote, in the traditional sense, matters independently, but notmultiplica-
tively is in line with survey evidence provided by Blais, Young, and Lapp (2000).
group-level voting results, it motivates group members to coordinate
on supporting the party even if voters cannot individually influence
who will win the election.

The results in Table 3, column (3), show that controlling for the size
of the electorate has some leverage on the estimated effect of hydro-
power income, reducing the point estimate by almost 1/3.18 This reduc-
tion can be explained by the fact that hydropower production is located
in mountainous areas and along the coast of Norway where municipal-
ities are less populous than the national average, implying a negative
correlation between hydropower income and the size of the electorate.
Apart from this effect of electorate size, local characteristics have limited
explanatory power for the participation difference, as seen in column
(4). This contrasts with regressions on participation levels, where popu-
lation characteristics have considerable explanatory power and the
hydropower income estimates are sensitive to the model specification
(see online appendix). Hence, it appears that by differencing out partic-
ipation in the regional elections we effectively capture the effects of
observable characteristics that affect the citizens' general motive to
vote at both elections, such as age, gender, marital status, the level of
education, income, and proxies for social capital (in our regressions,
charity donations and church attendance).

Our interest in point estimates for population characteristics
follows from the discussion in Section 3. When we find that observ-
able variables have negligible effects on the participation differ-
ence, the possibility that omitted variables are driving our results
becomes less of a concern: any relevant omitted variable must
both be appropriately correlated with hydropower income and affect
participation far more strongly than our observables do. This seems
unlikely.19

Although it is unlikely that omitted variables drive our main result,
there is one factor that potentially could impact our estimates: the
cost of turning up to vote is sunk once an individual is inside the voting
booth. A plausible consequence is that if hydropower incomemotivates
individuals to participate in the local election, some of them will cast a
vote in the regional election too. Hence, our point estimates might
18 Adding non-linear transformations of electorate size does not continue to soak up the
effect of hydropower income. When adding VotingPopulation quadratically, cubically or
quartically, the HPI point estimate is stable at 0.12–0.13, controlling for all our other pop-
ulation and institutional characteristics (cf. online appendix).
19 In contrast, the level results (cf. online appendix) aremore sensitive to the inclusion of
observables than the difference results are, whichmakes it more likely that they are influ-
enced by unobservables.



Table 6
The relationship between hydropower income and preferential voting.

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

HydroPowerIncome 0.55⁎⁎⁎ 0.52⁎⁎⁎ 0.27⁎⁎⁎ 0.23⁎⁎ 0.20⁎

(0.11) (0.12) (0.10) (0.10) (0.11)
LogVotingPopulation −6.02⁎⁎⁎ −4.59⁎⁎⁎ −4 77⁎⁎⁎

(0.51) (0.94) (0.99)
ShareInRuralAreas 6.89⁎⁎⁎ 6.54⁎⁎

(2.60) (2.51)
RecentImmigrants −47.46 −40.41

(44.78) (44.51)
ShareVotersAged18to37 63.04 52.19

(62.98) (60.11)
ShareVotersAged38to57 −25.07 −33.55

(62.59) (61.24)
ShareVotersAged58to77 30.67 18.67

(56.22) (51.64)
ShareWomen −3.75 −10.06

(64.83) (66.59)
ShareUnMarried −0.07 −5.86

(33.59) (32.04)
ShareWidow 56.32 19.18

(79.50) (77.05)
ShareDivorced 25.32 27.34

(40.71) (42.58)
ShareLowerSecondary −5.67 −5.53

(15.23) (15.74)
ShareUpperSecondary −13.05 −11.30

(18.51) (18.91)
CharityDonations 0.04 0.04

(0.04) (0.04)
ChurchServiceAttendance 0.30 0.15

(0.97) (0.97)
GrossWageMen −1.19 −0.85

(2.38) (2.45)
GrossWageWomen −1.53 −3.45

(5.81) (5.76)
DirectElectionMayor −3.89⁎⁎⁎

(1.25)
TwoVotingDays 0.26

(1.31)
PartyFragmentation 0.95

(8.04)
PartyIndepLists 1.46⁎

(0.87)
N 426 426 426 422 420
adj. R2 0.096 0.296 0.610 0.630 0.651
Labor Market Fixed Effects No Yes Yes Yes Yes

Note: The dependent variable is the difference in the extent of preferential voting at the
local relative to the regional elections. The data are from elections held in 2007.
Standard errors clustered at the labor market region level are in parentheses.
⁎ p b 0.10.
⁎⁎ p b 0.05.
⁎⁎⁎ p b 0.01.

Table 7
Electoral participation and hydropower income: sensitivity analysis.

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

HydroPowerIncome 0.12⁎⁎⁎ 0.13⁎⁎⁎ 0.07⁎⁎⁎ 0.12⁎⁎⁎

(0.03) (0.04) (0.02) (0.03)
ShareInRuralAreas −0.31 −0.63 −0.84 −1.54⁎

(1.02) (1.22) (0.69) (0.88)
LogVotingPopulation −1.53⁎⁎⁎ −1.68⁎⁎ −1.03⁎⁎⁎ −1.46⁎⁎⁎

(0.38) (0.66) (0.25) (0.43)
N 420 320 419 318
adj. R2 0.541 0.438 0.619 0.499
Labor Market Fixed Effects Yes Yes Yes Yes
Population Characteristics Yes Yes Yes Yes
Institutional Characteristics Yes Yes Yes Yes
Excluded Observations None Pop N 10,000 None Pop N 10,000
Estimation Method OLS OLS Robust reg. Robust reg.

Note: The dependent variable is the difference between electoral participation at the local
and the regional elections. The data are from elections held in 2007. The robust regression,
implemented with STATA's rreg command, iteratively re-weights observations to reduce
the importance of outliers. Standard errors clustered at the labor market region level in
parentheses.
⁎ p b 0.10.
⁎⁎ p b 0.05.
⁎⁎⁎ p b 0.01.
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underestimate how strongly hydropower income affects participation
in the local relative to the regional election.20

5. Robustness

5.1. Policy endogeneity

When assessing the causal effect of election stakes, a challenge is
that these stakes generally are not exogenous, but will depend on the
policies chosen by politicians in response to fiscal needs, personal pop-
ularity and so on. To circumvent this problem, we have used a research
design where such policy endogeneity is unlikely to be a concern since
hydropower income is largely determined by topographical factors.
However, as noted in Section 2.2, local governments do have the option
whether or not to levy commercial property taxes, they can choose to
20 In the online appendix we elaborate more formally on this point.
set the tax rate below the maximum rate (even though none of
the local governments with substantial hydropower income do),
and there are also some local governments receiving commercial
property tax revenue from non-hydropower sources (e.g., natural
gas production).

To investigate whether policy endogeneity threatens our identifica-
tion strategy we rely on instrumental variable techniques where we
applymeasures of topographic variation as instruments for hydropower
income. More specifically, we use four variables capturing variations in
altitude across local governments.

As documented in our first stage regression, reported in Table 4,
there is a positive relationship between altitude and hydropower in-
come. The F-test of the excluded instruments indicates that the instru-
ments are relevant (with an F statistic of 10.43 in the most detailed
specification). Furthermore, the second stage results, reported in
Table 5, lend support to our main finding: local hydropower revenues
do seem to stimulate local relative to regional electoral participation.
The estimated effects are stronger than what we reported in our base-
line specification, and they are statistically significant at the 1-percent
level.21
5.2. An alternative measure of voter activity

As an extension of our main analysis, we study the relationship be-
tween hydropower income and an alternative dimension of political
participation: preferential votes cast for specific candidates.

We follow the empirical strategy laid out in Section 3, but we now
use the share of voters who cast a preferential vote (in percentage
points) as the dependent variable. In Table 6 we contrast preferential
voting at the local level to preferential voting at the regional level
(that is, estimates on Eq. (3) with the difference in preferential vote
shares as the dependent variable).

When controlling for population size, we find a positive effect of
hydropower income of 0.20 to 0.27, implying that if hydropower
tax revenues were to increase from the minimum to the maximum
level in our sample, that is from 0 to NOK 52,000 (USD 9000), the
share of preferential votes would increase by about 10–14 percentage
points.
21 For our most elaborate specification, a Wu–Hausman test fails to reject the assump-
tion of the exogeneity of hydropower income (p = 0.44).



Table 8
The relationship between shares of total public spending (percent) and hydropower income.

Coefficient of variation 0.27 0.31 0.48 0.50 0.51 0.56 0.58 0.73 0.88 0.94 1.21 1.36

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

School Elderly Child Social Health Infra Admin Fire Planning Roads Culture Industry

HydroPowerIncome −0.25⁎⁎⁎ −0.25⁎⁎⁎ 0.02 0.00 −0.01 0.02 0.03⁎ 0.00 0.04⁎⁎⁎ 0.07⁎⁎⁎ 0.16⁎⁎⁎ 0.16⁎⁎⁎

(0.03) (0.03) (0.05) (0.04) (0.01) (0.02) (0.02) (0.01) (0.01) (0.02) (0.05) (0.05)
Population 0.00 −0.02 0.05⁎⁎⁎ 0.04⁎⁎⁎ −0.02⁎⁎⁎ −0.00 −0.04⁎⁎⁎ −0.00 0.01⁎⁎ −0.01⁎ −0.00 −0.01⁎⁎

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.00) (0.00) (0.01) (0.01) (0.01)
ShareInRuralAreas −2.38⁎⁎ 2.96⁎⁎⁎ −3.15⁎⁎⁎ −1.28⁎⁎ 1.30⁎⁎⁎ −1.86⁎⁎⁎ 3.51⁎⁎⁎ −0.02 0.58⁎⁎ −0.24 −1.19⁎ 1.77⁎⁎⁎

(0.97) (1.00) (0.57) (0.50) (0.33) (0.43) (0.68) (0.14) (0.23) (0.43) (0.65) (0.41)
Constant 25.66⁎⁎⁎ 26.45⁎⁎⁎ 10.03⁎⁎⁎ 7.66⁎⁎⁎ 3.80⁎⁎⁎ 6.51⁎⁎⁎ 7.49⁎⁎⁎ 1.41⁎⁎⁎ 1.27⁎⁎⁎ 2.99⁎⁎⁎ 5.26⁎⁎⁎ 1.47⁎⁎⁎

(0.63) (0.64) (0.39) (0.29) (0.19) (0.29) (0.43) (0.08) (0.13) (0.29) (0.45) (0.26)
N 426 426 426 426 426 426 426 426 426 426 426 426
adj. R2 0.121 0.091 0.208 0.092 0.118 0.032 0.230 −0.005 0.082 0.051 0.065 0.267

Note: The dependent variables are the shares of public spending, measured in percent. Each spending category is placed according to its coefficient of variation (c.v.), which is reported in
the top line of the table. HydroPowerIncome is measured in NOK 1000 per capita. Population is measured in 1000s.
Robust standard errors are in parentheses.
⁎ p b 0.10.
⁎⁎ p b 0.05.
⁎⁎⁎ p b 0.01.
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5.3. Sensitivity checks

Areas with substantial hydropower income typically are sparsely
populated. To ensure that our findings are not driven by some omitted
population size variable we have experimented with a more homoge-
nous sample, where we only include local governments with less than
10,000 inhabitants. Results from this exercise, for specifications with
all covariates included, are given in columns (2)–(4) of Table 7. To
ease comparison, our baseline results are reproduced in column (1).

As is evident from the table, our results do not changemuchwhen
municipalities with populations above 10,000 are excluded, as
reported in column (2). Column (3) reports results from applying a
robust regression method, which illuminates the extent to which
our estimates are driven by outliers. Results from robust regressions
with municipalities with populations above 10,000 excluded are
given in column (4). While the point estimate is smaller in column
(3) than our baseline estimate in column (1), the impact of hydropower
income on the participation difference always remains statistically
significant at the 1-percent level.

6. Fiscal flexibility and pork barrel spending

It is not a priori clear whether an increase in hydropower income
will increase or reduce the stakes of local elections. The effect will
depend on how the revenues are utilized. Now, as explained in
Section 2, since 1977 no Norwegian municipality has set income
tax rates below the centrally determined tax ceiling, and all hydropow-
er richmunicipalities in our sample set property taxes at the upper limit
of 0.7%. Hence, the answer to how hydropower income affects election
stakes lies in its influence on spending priorities.22 If hydropower in-
come is simply used to provide more of the same basic welfare services
as any local government provides, and voters have concave utility over
these services, then hydropower wealth will reduce the importance of
the local election to voters. On the other hand, if hydropower income
triggers pork barrel spending that is targeted at specific recipients in
the electorate, this income will raise election stakes.23
22 When spending levels for each of the 12main expenditure categories are regressed on
hydropower income, a strong positive relationship is evident for all (cf. online appendix).
Hægeland et al. (2012) use hydropower income to identify effects of school resources on
pupil achievement. They find that increased resource use improves pupil achievement
considerably. Since hydropower rich municipalities provide a wide range of high quality
services they discuss and empirically investigate the possibility that other local public ser-
vices drive their results.
23 We provide a simple formalization of this argument in the online appendix.
In order to assess whether the increased fiscal flexibility from hydro-
power is used to increase the spending on core welfare services or pork,
we follow Levitt and Snyder (1995, 1997) and DeBacker (2011) by using
the coefficient of variation (c.v.) for different expenditures. Spending cat-
egories with relatively low c.v.'s are classified as non-pork items, while
categories with relatively high c.v.'s are classified as pork barrel spending.

The third column in Table 1 shows the cross-sectional coefficient
of variation for each spending category of the local governments. We
see that the spending pattern can be broadly classified into three
groups.24 The first group contains the low variation, core spending
programs, consisting of schooling and elderly care (c.v.'s of around
0.3). Second, child care, social assistance, health care, infrastructure,
and administration constitute a middle group (c.v.'s of about 0.5 to
0.6). Finally, there is a high variation groupwith planning, roads, cul-
ture and industry support (c.v.'s above 0.8). Fire protection is the
only type of expenditure that falls between these rough categories,
lying somewhere between the medium and high variation groups.

Notably, the crude ranking based on the coefficient of variation
corresponds well with a more subjective evaluation of the extent to
which expendituremay be targeted toward specific groups. For instance,
higher spendingon cultural servicesmattersmost for thosewhoproduce
them or have a specific appreciation for these services. While industry
support may be useful for the local community as a whole, it is particu-
larly useful for the recipient companies. Furthermore, although roads in
general tend to be considered as public goods, the roads provided by
local governments in Norway typically are small and utilized only by
the residents of the neighborhood where they are located, as main
roads tend to be the central or regional government's responsibility.

We next assess how hydropower income affects spending priorities.
To this endwe regress each category's share of total spending on hydro-
power income. We control for population size and concentration in
order to (roughly) deal with the issues of scale effects and geographical
costs in production, but these controls are inessential for the results,
which are presented in Table 8. In the table each spending category is
placed according to its coefficient of variation, which is repeated in the
table's first line for convenience. According to our previous crude
categorization, low variation categories are presented in columns
(1) to (2), middle variation categories in columns (3) to (7), and
high variation categories in columns (9) to (12). We see that for
both low variation categories, there is a significant negative association
between shares of spending and hydropower income. A one standard
24 The ranking is unaltered if we exclude municipalities with hydropower production.



26 Examples are the laboratory studies of Battaglini et al. (2010) andHouser et al. (2011).
Other studies have explored situations where information is arguably exogenously deter-
mined, such as Lassen (2005) and Gentzkow (2006).
27 The same conclusion is drawn from probit analyses relating survey responses to
hydropower income, controlling for municipal population size and settlement pat-
tern (cf. online appendix).
28 In the raw data, there is a positive correlation between politician-contact and reve-
nues across municipalities, but this is driven by the fact that hydropower income is high
in small municipalities. Once population size is controlled for, the correlation disappears
(cf. online appendix).
29 The dummy PartyIndepLists equals 1 if independent lists participated, and is 0 if oth-
erwise.We only consider local party lists that got votes sufficient to gain at least one seat in
the local council (41% of the local governments fulfilled this criteria). The results are sim-
ilar if we consider local lists that got at least one vote (53% of the local governments).
30 One might hypothesize that hydropower affects the participation difference by stim-
ulating the establishment of independent lists. However, the results in Table 3 suggest that
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Fig. 5. Citizen information gathering.
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deviation increase in hydropower income is associated with a reduction of
about 3percentagepoints in the share of spendingon schooling and elderly
care. For high variation categories the relationship is the opposite. A one
standarddeviation increase inhydropower income is associatedwith an in-
crease of 2.5 percentage points on planning, roads, culture and industry
support. For the middle variation categories and fire protection, there
are no statistically significant relationships.

A natural interpretation of the pattern in Table 8 is that hydropower in-
come allows local politicians to allocate resources to new purposes beyond
the primarywelfare services that are subject to theminimumstandards set
by the national government. Moreover, these new purposes typically ben-
efit specific groups in the population. Hence, of the two opposing effects of
hydropower income on election stakes raised above – providing more of
the basics or providingmore of the discretionary services – the local spend-
ing pattern implies that the effect through spending on discretionary ser-
vices dominates. It is therefore likely that the relationship between
hydropower income and electoral participationwhichwe have uncovered,
reflects that greater fiscal flexibility raises election stakes.

Anecdotal evidence supports this interpretation. For example, the
local government of Åseral is among the richest in Norway, due to its
hydropower income of NOK 23,000 per capita. Just before the 1995
local election, a conflict over the building of an expensive center for cul-
ture led themayor to shift from the previously dominating party over to
an existing, party independent list. The independent list won the elec-
tion with a landslide. Still, the conflict over the center for culture lasted
for more than a decade. In 2007, the conflict induced a local protest
campaign which collected more than 200 signatures in just three
days, from a population of about 900. Åseral had the seventh highest
participation rate for the local election and the fourth largest participa-
tion difference of all local governments in the 2007 election.25

7. Information costs and roll-off

By focusing on the participation difference, we are essentially
studying the phenomenon known as roll-off, once we acknowledge
that the local election is generally perceived as more prestigious
than the regional election in Norway. The standard explanations for
roll-off involve information. In “uncertain voter” models, such as those
proposed by Matsusaka (1995) and Degan and Merlo (2011), voters
are assumed to suffer disutility from making “voting mistakes”, and
therefore to rationally abstain from voting when they are uninformed
25 The case is documented by, among others, the Norwegian Broadcasting Corporation
(NRK): http://www.nrk.no/nyheter/distrikt/sorlandet/1.4081358.
about the candidates. An alternative explanation is that less informed
voters might choose to optimally delegate voting activity to citizens
who are better informed than themselves, as emphasized by Feddersen
and Pesendorfer (1996). Moreover, several recent empirical studies sup-
port the hypothesis that political information raises voter turnout.26

We explore the role of information in two different ways. First, we
provide survey evidence on information acquisition by citizens. Second,
we use the presence of local independent lists in Norway to test an in-
formation based prediction.

7.1. Survey evidence

Fig. 5 shows survey evidence on how eligible voters actively acquire
information about local and national politics, and relates it to hydro-
power income. Corresponding survey evidence for the regional govern-
ment level is not available. Each bar presents how many respondents
answered yes when asked if they had attempted to obtain information
about local government politics (black bars) and the national parlia-
ment politics (gray bars). In the figure, municipalities are sorted and
grouped by hydropower income.

The striking pattern in Fig. 5 is that when hydropower income is
high, more citizens acquire information about local politics, but not
about national politics.27 This indicates that citizens in hydropower
rich local governments are not particularly interested in politics per
se, but that they do collect more information when the stakes are high.

While this evidence points to information seeking by voters, an
alternativemechanismbehind ourmainfindings could be that greater fi-
nancial flexibilitymotivates politicians to campaignmore actively, which
in turn stimulates participation in the spirit of Schachar and Nalebuff
(1999). In the election survey, one question relates to this hypothesis,
as it asks if voters have been in contact with local or national politicians
lately. The responses do not support the campaigning hypothesis, as hy-
dropower revenues seem unrelated to local politician contact.28

7.2. Independent lists

As explained in Section 2.1, inmanyNorwegianmunicipalities there
are independent local lists that participate in the local elections only.
Because these independent lists do not participate in regional elections,
knowledge about their platform is uninformative about candidates in
the regional election. It follows that if a citizen spends time to learn
about independent lists, he has less time to gather information about
candidates for the regional government. Based on this argument, an
empirical prediction from information theories of participation is that
municipalities with independent lists will have a higher participation
difference. Column (5) of Table 3 shows that this is indeed the case:
When the participation difference is regressed on a dummy variable
for the existence of independent lists,29 as well as the other controls,
we find a statistically significant positive effect.30
such mechanisms are not driving our main result (compare columns 4 and 5). Moreover,
there is no correlation between hydropower income and the existence of independent
lists.

http://www.nrk.no/nyheter/distrikt/sorlandet/1.4081358


Table 9
Electoral participation and hydropower income: interaction effects.

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

HydroPowerIncome 0.02 0.06 0.06 0.05
(0.04) (0.04) (0.05) (0.05)

HydroXPartyIndepLists 0.08⁎ 0.06 0.10⁎ 0.12⁎⁎

(0.05) (0.05) (0.05) (0.05)
PartyIndepLists 1.01⁎⁎⁎ 0.70⁎⁎ 0.55 0.55

(0.29) (0.33) (0.33) (0.34)
LogVotingPopulation −1.41⁎⁎⁎ −1.31⁎⁎⁎ −1.35⁎⁎⁎ −1.48⁎⁎⁎

(0.16) (0.20) (0.37) (0.40)
ShareInRuralAreas −0.03 −0.22

(0.90) (0.95)
N 426 426 422 420
adj. R2 0.323 0.528 0.549 0.550
Labor Market Fixed Effects No Yes Yes Yes
Population Characteristics No No Yes Yes
Institutional Characteristics No No No Yes

Note: The dependent variable is the difference between electoral participation at the local
and the regional elections. The data are from elections held in 2007. Hydropower income
effect allowed to be conditional on the existence of party independent lists. Standard
errors clustered at the labor market region level in parentheses.
⁎ p b 0.10.
⁎⁎ p b 0.05.
⁎⁎⁎ p b 0.01.
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By the same logic, if hydropower incomemotivates people to gather
more information about local politics, the effect of hydropower on the
participation difference should be stronger where independent lists
are present.We test this hypothesis by including an interaction termbe-
tween hydropower income and the dummy variable for independent
lists in our specification for the participation difference. The results are
reported in Table 9. We see that the interaction effects are positive
and significant at the 5-percent level in ourmost elaborate specification.
With fewer controls, the estimate is of comparable size, but with lower
statistical significance. Moreover, if we compare these results to the
baseline results in Table 3, we see that the estimates from that specifica-
tion to a large extent are driven by municipalities where the candidate
parties differ between the two elections. The total effect of hydropower
income on the participation difference when independent lists run for
the local election is 0.17, compared to 0.12 in our main specification.

8. Conclusion

We have found that in communities where windfall gains from
hydropower production equip the local government with extra
funds to distribute, more people vote in the local election rather
than in the regional election. It is plausible that this effect is causal
because the eligible voting populations are identical in the two elec-
tions, the hydropower income is determined by topography, the two
elections are held simultaneously, and the estimated effect hardly
changes as we include a rich set of observable variables.

Our interpretation of the local revenue effect is that when more
wealth is controlled by the local government, the elected officials have
greater flexibility to pursue targeted spending programs. Thus, election
stakes are higher and individuals have stronger incentives to participate
in the political process so as to influence local spending priorities.
Survey evidence corroborates our interpretation by showing that
hydropower income is positively related to (i) voters' perception of
the relative importance of local elections relative to regional elections,
and (ii) the intensity with which individuals seek information about
local politics.

The survey evidence suggests a specificmechanism:Higher stakes in
the local election motivate citizens to gather more information about
local rather than regional politics, which in turn increases citizens' pro-
pensity to vote in the local rather than the regional election. Such a
mechanism not only is consistent with standard explanations of roll-
off and selective abstention, but also goes one step further. Whereas
the established literature treats voters' information as exogenously
given, our findings suggest that voters are instrumentally motivated
to actively gather information themselves, increasing their knowl-
edge about local relative to regional politics. Such a mechanism
bridges the “calculus of voting” model of Downs (1957), which em-
phasizes instrumental voting incentives, with the more recent liter-
ature which emphasizes political information. We believe that our
findings motivate further empirical and theoretical research in this
specific direction.

Supplementary data to this article can be found online at http://dx.
doi.org/10.1016/j.jpubeco.2013.10.003.
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