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1. Introduction 
The importance of democratic accountability and political participation for public goods provisioning 

and distributive policy has been stressed by many scholars of political economy (see e.g. Schumpeter, 

1942, Przeworski et al. 1999; Sen and Drèze, 1989; Lijphart, 1997). A central mechanism of 

democratic accountability is the right of citizens to elect their government through popular elections. 

If participation in elections is low, the possibility of holding government accountable decreases and 

the incentives for politicians to implement distributive policies are reduced as a consequence. In 

terms of representation, groups or regions in which voter turnout is low risk receiving less public 

goods from the government, as the cost for politicians of neglecting parts of the electorate that do 

not vote is low (e.g. Griffin and Newman, 2005; Martin, 2003; Strömberg, 2004; Horiuchi and Saito, 

2009).  

One of the occasions where citizens in developing countries most urgently need government support 

through distributive policy is arguably when a negative economic shock (e.g. a drought) has occurred. 

A large body of research has shown the vulnerability of the poor and uninsured to such shocks (see 

e.g. Banjeree and Duflo, 2011; Morduch, 1994). Following the above argument, voter turnout among 

the affected is likely to be an important factor in determining how forcefully governments respond to 

income shocks with relief to poor citizens. This has been confirmed by research on the topic (Besley 

and Burgess, 2002), but previous literature has treated turnout as an exogenous factor, failing to 

account for if voter turnout is affected by the shock itself. If citizens affected by income shocks react 

by abstaining in democratic elections, the incentives for democratic governments to respond to 

shocks decrease, while the opposite is true if income shocks result in an increase in voter turnout. 

This creates a need to understand why people choose to vote, and more specifically a need to 

understand how voter turnout is affected by income shocks. 

The purpose of this thesis addresses that need by empirically testing how income shocks affecting 

the rural poor impact voter turnout in a total of 110 Indian state assembly elections. Exogenous 

rainfall variation across a panel of 15 major Indian states over the years 1959-1990 is exploited to 

capture income fluctuations of poor rural farmers. The main source of income for a large portion of 

the population in India is rain-fed agriculture. During years with low levels of rainfall, harvests of rain 

dependent crops become smaller, consequently reducing the income of farmers. Using rainfall 

variation to capture exogenous shocks to income allows for identification of arguably causal effects 

by eliminating endogeneity bias that a specification testing direct effects of an income variable on 

voter turnout is likely to suffer from. 
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The fact that India is the largest democracy in the world, harboring numerous ethnicities, religions 

and languages, in itself merits careful study of the country. Several additional factors make India an 

ideal setting for the current analysis. India is a reasonably well functioning democracy, allowing to 

study voter turnout in a relevant context. Simultaneously, India has a very large poor rural population 

that is dependent on rain-fed agriculture, making it possible to exploit rainfall variation to capture 

the effects of income shocks. Moreover, data availability on India is impressively good for being a 

developing country. Combined, these factors provide uniquely favorable conditions for the purpose 

of the thesis. 

Results show that rain-induced income shocks have a significant effect on voter turnout among the 

rural poor in India. More specifically, negative income shocks decrease voter turnout, while positive 

shocks to income have the opposite effect. Using an instrumental variable (IV) approach with 

normalized rainfall as an instrument for income, negative rain-induced income shocks decreasing 

total per capita output and agricultural per capita output by 10 percent, reduce voter turnout by 2.2 

and 1.4 percentage points respectively. When reduced-form model specifications are used instead, 

one standard deviation less rainfall than average results in approximately 1 percentage point lower 

voter turnout. However, when a constructed drought dummy variable is used as an instrument and 

independent variable in a reduced-form model respectively, no significant effects on voter turnout 

are found, even though coefficient signs are consistent with previous results. Similarly, changes in 

rainfall from the previous year do not have a significant effect on voter turnout, but coefficient signs 

are in accordance with previous results. Lack of significance when using the drought variable might 

be explained by a low number of drought observations in the data and by lost variation when 

creating a binary dummy variable. Alternatively, lack of significance could also be an indication that 

the effect of income shocks on turnout is less pronounced during more extreme weather events. 

Based on the theoretical framework used to identify determinants of voter turnout, negative rain-

induced income shocks leading to decreases voter turnout could be a result of 1) the shock changing 

perceptions about the ability and priorities of politicians, reducing the difference in utility between 

different candidates gaining office, 2) the shock leading to a withdrawal effect among voters caused 

by increased opportunity costs and lower capacity to participate in politics, 3) the shock lowering 

expressive utility derived from supporting the democratic system or a certain candidate by voting 

and 4) the shock decreasing resources political parties have available to spend on vote buying and 

patronage, lowering the utility of voting for those that otherwise would have sold their votes. 

Results have potentially serious implications. If voter turnout, as previous research has shown, 

indeed has a positive effect on government relief spending, the fact that voter turnout seems to 
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decrease as a consequence of negative rain-induced income shocks suggests that incentives for state 

governments in India to respond forcefully to negative shocks are reduced. In cases they do not exist, 

a possible policy response to address this problem is to create specific calamity relief funds that are 

released automatically if, for instance, rainfall has been below a certain threshold level. This would 

reduce the risk of weak responses by governments due to lower voter turnout caused by negative 

income shocks. Additional indicative evidence however shows that there might be other factors at 

play that could at least partly counter the negative effects decreased voter turnout can have on the 

willingness of politicians to implement strong policy responses to negative income shocks. First, 

reported suggestive evidence indicates that voter turnout has a significantly positive effect on 

incumbent electoral performance, which implies that income shocks can alter election outcomes not 

only by active voters changing preferences, but also through a voter turnout channel. Second, further 

indicative results show government relief spending has a significantly positive effect on voter 

turnout. Combined, these two pieces of evidence indicate that incumbents have an interest in 

maintaining high turnout levels and that this can partly be achieved by increasing relief spending. 

The thesis adds to the current state of knowledge in at least four dimensions. First, it contributes to 

the surprisingly scarce and currently inconclusive empirical literature on how income shocks affect 

voter turnout by, to my knowledge, being the first study to explore the effects of income shocks on 

voter turnout in a developing country context. This is important as it is plausible that voters’ 

reactions to income shocks vary with a country’s level of development. Second, an identification 

strategy that more convincingly than previous research allows to argue causality is employed by 

exploiting exogenous variation in rainfall to capture income fluctuations. Third, insights on the 

context specific characteristics of political participation and behavior among the rural poor in India 

are gained by looking at how they react to rain-induced income shocks. Fourth, the thesis adds to a 

rich literature on how weather-related income shocks impact the lives of poor people by specifically 

looking at how exogenous rainfall shocks affect political participation through voting. 

The remainder of the thesis is organized as follows. Section two introduces a simple theoretical 

framework of voter turnout that will be used in the forthcoming analysis and section three reviews 

previous research on voter turnout and income shocks. Section four then builds on earlier sections by 

discussing through which mechanisms income shocks can affect voter turnout in India and by 

formulating a testable hypothesis. This is followed by section five that briefly introduces the main 

features of Indian democracy and section six that describes the data used in the empirical analysis.  

Section seven outlines an identification strategy for the empirical analysis followed by section eight 

that presents the results, section nine that discusses consequences and implications of results and 

section ten that concludes the thesis. 
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2. Theoretical Framework 
The purpose of this section is to present a simple model of voter turnout that will be used as a 

framework in the coming analysis. The aim is that the framework will make it easier to later on (in 

section four) organize thoughts around the channels through which income shocks can affect voter 

turnout. 

2.1 A Simple Model of Voter Turnout 
Anthony Downs (1957) was the first to apply economic utility maximization theory to study why 

citizens choose to vote in democratic elections. Assuming that individuals are economically rational, 

they should only vote if the instrumental benefit from voting is larger than the cost associated with 

the activity. A very simple framework that has become the workhorse model in instrumental voting 

theory is here used to illustrate Down’s reasoning: 

𝑅𝑖 = 𝑃𝑖𝐵𝑖 − 𝐶𝑖 

where for individual 𝑖, 𝑅 is the expected utility of voting, 𝑃 is the perceived probability that the vote 

of individual 𝑖 changes the outcome of the election, 𝐵 is the relative benefit if the preferred 

candidate of 𝑖 wins compared to if the opponent wins and 𝐶 is the cost of voting. For an individual to 

be willing to vote, 𝑅 has to be positive, i.e. the expected pay-off from voting must be larger than the 

cost. 

The fundamental problem of the model and of instrumental voting theory more broadly is that it 

cannot explain the relatively high levels of voter turnout observed in democratic elections. For an 

individual to gain instrumental utility from voting, he must be directly able to affect the outcome of 

the election. The probability (𝑃) of that happening decreases with the size of the electorate, 

approaching zero as the number of people voting increases. Since the number of voters in a 

democracy is usually large (which is certainly true in the case of India), the instrumental pay-off from 

casting a vote quickly becomes indistinguishable from zero1. Even if costs of voting that include 

transportation to the polling station, opportunity costs of time lost when voting and costs associated 

with becoming informed about which candidate to vote for are low, they are almost certain to be 

higher than the benefit from voting. Clearly, the model cannot explain the relatively high voter 

turnout observed in democracies. This irregularity has been dubbed the “turnout paradox” (Dhillon 

and Peralta, 2002). 

                                                           
1 The model was for simplicity created for an election with two candidates only. Even though the probability of 
impacting the outcome with one single vote becomes larger in a proportional system with multiple candidates 
(like India’s), it will in large electorates remain small enough to stay indistinguishably close to zero.  



8 
 

The failure of instrumental voting theory to explain high turnout is a version of what Mancur Olson 

(1965) first called the collective action problem. Economic theory predicts that in the production of 

public goods, individuals will face strong incentives to free-ride. It is better to let others exert effort 

and then reap the benefits of non-excludable goods. Because of the free-riding problem, many 

activities that would be beneficial for the group as a whole will fail to be pursued. In democratic 

elections, individuals will face incentives to abstain from voting as their individual instrumental 

impact on the outcome is minimal and they prefer others to incur the cost associated with voting.   

Many theoretical attempts to solve the turnout paradox have been presented. Downs himself 

suggested that it could be rational to vote in order to support the democratic system if one expects 

few others to vote. Individuals that value democracy the most will therefore vote to maintain the 

system, which would otherwise fall apart. Consequently, Downs moves away from strictly 

instrumental reasons for voting and argues that individuals may also incur intrinsic value from voting. 

The idea that the act of voting might have a value in itself, rather than being a means to reach other 

benefits, has later been pursued by many others (e.g. Riker and Ordeshook, 1968; Brennan and 

Hamlin, 1998).  These explanations to why individuals participate in democratic elections can be 

categorized as expressive reasons to vote and can in turn be divided into two groups: First, an 

individual can gain utility by expressing support for the democratic system and by using the right to 

participate in elections through the act of voting. Second, expressive utility can be derived through 

satisfaction gained from supporting (or punishing) a candidate that one likes (or dislikes), even 

though the vote will not be instrumental for the outcome of the election. In the first case, expressive 

value is derived from participating in the election, while in the second case it originates from voting 

for a particular candidate. To include expressive voting, an additional term (D) was added to the 

model by Riker and Ordeshook (1968): 

𝑅𝑖 = 𝑃𝑖𝐵𝑖 − 𝐶𝑖 + 𝐷𝑖 

Although most scholars agree an expressive element is necessary to explain turnout, the main 

problem with the D-term is that it is exogenously determined, making it a “black box” variable 

picking up whatever the other variables cannot2. In addition, it also makes the explanation for voting 

unrelated to the actual purpose of elections, which is to choose a government (Geys, 2006a). 

Probably the most elaborate attempt to endogenize expressive voting has been made by Schuessler 

(2000). He argues that an important reason to vote is the utility gained from being able to associate 

oneself with an outcome or candidate. The value of association is then made dependent on both how 

many and who votes for this outcome. One of the results is that the model can explain bandwagon 

                                                           
2 The D-term can also be used to incorporate explanations for voter turnout in other research fields, including 
psychology and anthropology, as these explanations mostly focus on forms of intrinsic utility from voting. 
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effects where a certain candidate quickly picks up momentum and increases the number of 

supporters as the utility from being associated with the candidate increases. This could partly explain 

the success of regional Indian parties that quickly gain large followings (how many) based on class, 

caste, ethnicity or religion (who). When the following of a candidate in the model passes a certain 

threshold, the utility of association starts to decrease as there is limited expressive value if everyone 

else is also voting for the candidate. 

Besides intrinsic value generated from expressive voting, others have attempted alternative 

theoretical approaches to explain election turnout motivated by utility maximization and rational 

choice. These include game theoretic, bounded rationality, group based and information based 

approaches. These theories will not be described in detail here, as they do not add any crucial 

component relevant for how income shocks impact election turnout, which is the topic of this thesis. 

Geys (2006a) and Dhillon and Peralta (2002) both provide comprehensive reviews of the literature 

and conclude that none of the rational choice approaches manage to explain high voter turnout in a 

convincing manner. 

2.2 Adding Clientelism to the Model 
As will be shown in section five, clientelism through vote buying and patronage are salient features in 

Indian democracy. Attempting to pin down what clientelism is, Dunning et al. (2013) contrast 

clientelism from other forms of distributive politics by assigning two distinct characteristics to it. 

First, clientelism is a form of non-programmatic distribution, meaning that there is no public criteria 

for how distribution occurs or that the existing criteria are not followed. Second, the receipt of 

benefits from distribution has to be contingent on the individual’s political support (vote) in a quid 

pro quo exchange. If these two criteria are met, the activity is defined as clientelism. When the 

practice is directed at voters it is labelled as vote buying, while it is called patronage when directed at 

party members. To account for such democratic imperfections and alternative motivations to vote, I 

add an additional term (M) to the model:  

𝑅𝑖 = 𝑃𝑖𝐵𝑖 − 𝐶𝑖 + 𝐷𝑖 + 𝑀𝑖 

Like B, this is an instrumental benefit from voting, but it is independent of the probability (P) of 

changing the outcome of the election. Rather, it is a direct payment from participating in the 

election, making instrumental motivations for voting a possibility. This benefit can come as a direct 

payment for voting or as a reward distributed by the candidate if he wins the election. Hence, the 

term M consists of two distinctive parameters: 

𝑀𝑖 =  𝜋𝐾𝑖 + 𝐻𝑖 
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where 𝜋 is the probability that the candidate individual 𝑖 has voted for wins the election3, K is the 

payoff 𝑖 receives if that candidate wins the election and H is the payoff 𝑖 receives from voting, 

independently of who wins the election. 

3. Previous Empirical Research  
In this section empirical research on what determines voter turnout, the consequences of income 

shocks and how income shocks specifically affect voter turnout is briefly reviewed. Previous research 

can provide guidance on what effect to expect income shocks to have on voter turnout. Empirical 

research that specifically looks at conditions in India will be discussed in section five and is therefore 

not included here. 

3.1 Determinants of Voter Turnout  
In addition to theoretical attempts to explain voter turnout, empirical research can also provide 

some insights on the matter. The empirical literature on voter turnout is vast and analyses a large 

number of variables that can affect turnout, which is why the goal in this section is limited to 

providing a brief overview, summarizing four established factors that appear to have an impact on 

turnout. Since most of the research in the field studies developed and established democracies, it is 

not certain that all results hold in developing country democracies.  

First, a prominent and well established empirical observation in the literature on developed 

democracies is the robust relation between socioeconomic status (SES) and political participation. In 

most democracies, individuals with high income and education are more likely to be involved in 

politics and in regions with low average SES, aggregate political participation tends be lower (e.g. 

Dalton, 2006; Pintor and Gratschew, 2002). This includes the activity to vote in elections (e.g. Blais et 

al., 2000). In his summary of the literature, Dalton (2006) concludes that social status is the most 

important individual characteristic determining political participation. Further research on the topic 

has found that enhanced access to resources as time, money, information, knowledge and skills is 

what mainly makes SES an important determinant of political participation (Verba et al., 1995). It has 

also been found that education is the single most important social status factor determining political 

participation (Nie et al., 1996). Although more research is needed, the strong relationship between 

SES and political participation widely observed across developed democracies does not seem to hold 

in poor democracies in Africa (Bratton, 2008) and Latin America (Booth and Seligson, 2008). Neither 

does it hold for India, as will be shown in section 5. In these countries individuals and regions with 

low SES levels appear to vote as least as much as others.  

                                                           
3 Note that this parameter is distinctively different from the term P in the sense that it measures the probability 
of a certain candidate winning the election. It does not measure the probability of a single individual vote 
changing the outcome of the election. 
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Second, other individual characteristics than SES, such as age and gender, matter for voter turnout. It 

is established in the literature that old citizens are more likely to vote than young ones (Dalton, 

2006). Hence, in regions or countries with a large young population, aggregate voter turnout tends to 

be lower. When it comes to gender, men used to be more likely to vote than women, but this 

difference appears to have disappeared in developed democracies in recent years, mainly because of 

progress in gender equality, providing women with resources and rights necessary to vote (e.g. 

Inglehart and Norris, 2003). The difference is however likely to persist in many developing countries, 

meaning that poor countries and regions, with a smaller proportion of women in the population, e.g. 

due to “missing women” in many Asian countries (Sen, 1990; Klasen and Wink, 2003), are more likely 

to experience high aggregate turnout levels. 

Third, institutional factors and the political system appear to have an important role in explaining 

differences in turnout between countries. One such factor is proportional versus majoritarian 

representation, where turnout tends to be higher in proportional systems because even a smaller 

vote share for a particular candidate will lead to some representation, while the winner takes all in a 

majoritarian system, making it less worthwhile to go vote for a candidate that is unlikely to win the 

election (P in the model is higher) (Pintor and Gratschew, 2002). Other important factors are whether 

or not citizens have to register in advance to be eligible to vote and how often citizens are expected 

to vote, as too many voting occasions can lead to “voter fatigue” (Dalton, 2006).  

Fourth, a common observation in the empirical literature is that the closeness of an election 

(Franklin, 2004) and policy differences between candidates (Blais, 2006; Geys, 2006b) have a 

significant positive impact on turnout. These findings are consistent with rational choice theory, as 

close elections will increase the probability of directly impacting the outcome with a single vote (P in 

the model) and differences between candidates will increase the relative utility from an individual’s 

preferred candidate winning (B in the model). 

3.2 The Effects of Income Shocks 
Having identified the main determinants of voter turnout we now take a brief look at the research on 

the effects of income shocks, the main independent variable of interest. An income shock is here 

broadly defined as an unexpected change in income levels that can be either positive or negative. 

Income shocks can occur both on the individual and aggregate societal level. For instance, if an 

individual loses his or her job, an income shock hits a particular person or household, but does not 

affect income levels of the population as a whole. If total economy-wide unemployment levels 

increase, this on the other hand results in an aggregate income shock for the entire group that has 

lost their job and might have wider economic and political consequences on the national level. Due 

to the data and empirical identification strategy employed in this thesis, the main interest is with 
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aggregate income shocks affecting a larger group (in this case poor rural farmers dependent on 

rainfall for income). Moreover, as the analysis looks at a relatively poor country as India, the main 

interest is on the effects income shocks have in developing countries. 

One important observation is that in developing countries the poor are often highly vulnerable to 

negative income shocks, as they are usually uninsured, governments do not provide public safety 

nets and availability of credits to smooth out consumption is low (Banjeree and Duflo, 2011; 

Morduch, 1994). Moreover, as Banerjee and Duflo (2011) point out, shocks reducing income with the 

same proportion are likely to affect the poor more severely than the wealthy, as the poor are forced 

to cut down on essential goods, often including food, and shocks can throw affected poor 

households into more permanent poverty traps. Due to this fact, it is particularly important to 

understand the effects of income shocks in poor countries, as shocks in these places have large 

consequences both at the individual and societal levels. One strand of empirical literature that 

addresses this need uses rainfall to capture income variation among poor rural farmers. Findings 

show that rain-induced shocks to income affect everything from civil conflict (Miguel et al., 2004), 

ethnic riots (Bohlken and Sergenti, 2010) and witch killings (Miguel, 2005) to democratization 

(Brückner and Ciccone, 2011), girls’ schooling (Björkman-Nyqvist, 2013) and remittances (Arezki et 

al., 2011). This thesis adds to the literature by examining the effects of rain-induced income shocks 

on voter turnout in India.  

Another vast literature on income shocks, related to the topic of this thesis, is the one on “economic 

voting”. Economic voting is a term originating from the empirical observation that in bad economic 

times (i.e. during negative income shocks) incumbents in most democracies face a clear 

disadvantage, while if the economy is doing well the probability of incumbents being re-elected 

increases significantly. This is consistent with numerous media reports citing that an upcoming 

election will be about the “state of the economy”. Most research on the topic is on developed 

democracies, but from the research that exist, the relationship seems to hold in developing countries 

as well (e.g. Roberts, 2008; Carlin and Singer, 2013). Instead of looking at how economic 

performance and income variation over time impact incumbent chances of re-election, this thesis 

looks at how changes in income affect participation in elections. 

3.3 Income Shocks and Voter Turnout 
Having introduced the literature on voter turnout and income shocks, the research covering how 

these two variables relate to each other is now presented. There is surprisingly little research on how 

income shocks impact turnout in democratic elections and most of it is relatively dated. The lack of 

previous research is especially surprising considering the vast literature on economic voting that 

explores who citizens vote for, but not whether they vote in times of economic hardship. As Burden 
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and Wichowsky (2012) point out, turnout might explain some of the incumbent disadvantage in bad 

economic times, as the phenomenon of economic voting could partly be due to changes in who 

votes, rather than only a choice between candidates by active voters. Moreover, practically all of the 

existing empirical literature on income shocks and election turnout deals with US data. To my 

knowledge this is the first paper to study the issue in a developing country context.  

The empirical evidence on how income shocks impact voter turnout is mixed. Early work on the topic 

predominantly finds that in times of economic hardship, either turnout decreases or no effect is 

found. The seminal study of Rosenstone (1982) uses US presidential and mid-term election data. He 

finds that increased aggregate short-term unemployment and a decline in financial well-being 

decreases turnout. Several studies have found similar results (Kinder and Kiewiet, 1981; Hansen and 

Rosenstone, 1993; Southwell, 1988) and Schur (2003) finds the same relationship using a broader 

measure of political participation. This conclusion has been the most common one: economic 

hardship leads to lower turnout. However, there are also studies that find no relationship between 

economic adversity and voter turnout (Arcelus and Meltzer, 1975; Fiorina, 1978). 

A few recent papers using more sophisticated data and econometric techniques have questioned 

these findings. Among them Charles and Stevens (2013) use US county level panel data over several 

decades to estimate various instrumental variable and OLS models. They find that decreases in wages 

and employment increase turnout in all elections except presidential ones, where no effect is found. 

Similarly, Burden and Wichowsky (2012) use US panel data on state, county and individual levels, 

include a large number of control variables and estimate several OLS and difference-in-difference 

models. They find that higher unemployment leads to higher voter turnout and that the difference in 

turnout between the employed and unemployed decreases as state unemployment increases. 

However, a recent paper by Loose and Jae (2011) finds negative income shocks decrease turnout by 

employing a similar approach to the one in this thesis. They use exogenous variation in temperature 

to show that exposure to unusually cold winters that increase the cost of living, decreases turnout 

among low-income voters in the US. In spite of these econometric improvements, endogeneity 

concerns remain salient in the previous literature, making the current approach, using exogenous 

variation in rainfall to measure income, an important contribution to attempts to identify causality. 

As of today, the jury is still out and no research consensus currently exists on how the relationship 

between economic performance and turnout looks. Neither is it clear that a developing country like 

India experiences the same effects from an income shock as a developed country like the US does. 

Although the research on income shocks and voter turnout has predominantly been driven by 

empirical work, scholars have made some attempts to theoretically motivate their results. None of 
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these motivations are presented through unified formal theory and mostly seem to be created in an 

ad hoc manner. The theories look at how income shocks affect voter turnout at the individual level, 

but when income shocks affect a large number of people (like shocks caused by low rainfall or a 

general increase in total unemployment) these individual effects can translate into aggregate 

changes in voter turnout. First, those finding a negative effect on turnout mainly argue that the 

downturn leads to a withdrawal effect caused by lowering the capacity to participate and by 

increasing the opportunity cost of voting (mainly C in the model above). For instance, Rosenstone 

(1982) argues this point, explaining it by the fact that individuals experiencing a negative income 

shock tend to become preoccupied with personal financial matters  and have to spend all resources 

finding a new job or holding on to their current one. This effect is also in accordance with recent 

work in behavioral economics by Mullainathan and Shafir (2013) that argue scarcity changes peoples’ 

behavior and creates a kind of tunnel vision where what is scarce (in this case money) draws away 

attention from everything else (including voting). 

Second, researchers that find a positive effect on turnout on the contrary identify a mobilization 

effect caused by an increased vigilance and enhanced tendency among voters to hold government 

responsible for its actions when hit by negative shocks to income (Burden and Wichowsky, 2012). 

This is partly due to asymmetrically strong reactions to negative economic changes and higher voter 

responsiveness to bad news. It is argued that these factors will increase turnout by mobilizing voters 

that have been negatively affected by the shock and who see voting as a way of punishing the 

incumbent or possibly as an action that might improve the overall economic climate.  

Third, neutral effects of income shocks on turnout are mainly explained by the possibility of the 

mobilization and withdrawal effects taking each other out on the aggregate level (Arcelus and 

Meltzer, 1975). On the individual level, an income shock could make a certain category of voters 

motivated to vote while causing others to withdraw. Although this does not lead to an effect on 

aggregate turnout levels, it would change which individuals or groups choose to vote or abstain, 

potentially impacting aggregate election outcomes and which individuals in society influence politics. 

A final possibility is that income shocks simply have no effect on voter turnout. 

4. Hypothesis 
As the section on previous research has shown, there is no consensus on how income shocks affect 

voter turnout in democratic elections and no study has previously attempted to shed light on this 

issue in a developing country context. Therefore, it is difficult to make ex ante predictions on how 

income shocks are expected to impact turnout in the Indian case. In short, there could be a positive, 

a negative or a neutral effect. To move beyond the mobilization and withdrawal effects, theory and 
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previous research presented above is used to clarify the potential effects an income shock could have 

on turnout in the Indian case, followed by the identification of a testable hypothesis. 

4.1 Potential Effects of an Income Shock on Turnout 
To show how an income shock can impact voter turnout, it is useful to think in terms of the slightly 

modified instrumental voting model introduced in section two: 

𝑅𝑖 = 𝑃𝑖𝐵𝑖 − 𝐶𝑖 + 𝐷𝑖 + 𝑀𝑖 

The effect of an income shock, s, on the expected utility of voting will depend on the sum of effects 

that s has on parameters P, B, C, D and M respectively. Hence, the change in expected utility of 

voting depends on the accumulated change in 1) the relative benefit if the preferred candidate of 𝑖 

wins compared to if the opponent wins, multiplied by the perceived probability that the vote of 

individual 𝑖 changes the outcome of the election, 2) the cost of voting, 3) the expressive utility from 

voting and 4) the instrumental benefit of clientelism from voting. To identify how an income shock is 

expected to affect turnout, the effect of a shock on each of these factors has to be analyzed.  

Starting with the effects a negative income shock caused by scarce rainfall can have on B in the 

model (perceived difference in utility between ones preferred candidate winning compared to if the 

opponent wins), the potential effect on turnout hinges on if the shock itself changes voter 

preferences and on how the incumbent responds to the shock. As changes in rainfall are exogenous 

shocks that politicians have no power over, instrumental voters should not judge the ability of 

politicians to govern on the occurrence of such shocks. However, the shock can potentially change 

voter preferences over which policy issues or politician characteristics that are most important, 

which changes how candidates are valued and thus might alter the size of B. Moreover, how the 

incumbent reacts to a rainfall shock can signal ability and willingness to exert effort, also alternating 

how voters value candidates. If changed preferences due to the shock and the incumbent response 

to the shock reduces the difference in perceived utility gained from ones favorite candidate winning 

(B decreases) the utility of turning out to vote also decreases, while the opposite is true if the 

response to the shock increases the value of B. Hence, the effect of a rainfall shock on B is unclear, as 

the effect a shock has on preferences is not necessarily the same across voters and even if it were, 

the initial value of B also differs among individuals. Similarly, even if a strong shock response by the 

incumbent has the same effect across individuals on the valuation of the competence of the 

incumbent (which is not necessarily the case), the effect on B remains unclear as the initial difference 

in utility between alternative candidates taking office differs among individuals. It should be noted 

that if voters are assumed to be rational, the effect of a shock on B will have a minimal effect on 
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turnout as the probability (P) of changing the outcome of the election remains negligible. An income 

shock is not expected to alter the value of P.  

Moving on to the effect of a negative rainfall shock on C (the cost of voting) the most probable effect 

is that the opportunity cost of voting increases due to larger time constraints, which in turn has a 

negative effect on voter turnout. This is in accordance with the withdrawal effect introduced above, 

where potential voters experiencing an income shock become preoccupied with finding ways to 

make ends meet, increasing the opportunity cost of voting. In the case of a poor Indian farmer, he or 

she might find it necessary to search for alternative sources of income during years with bad harvests 

to feed the family and keep children in school. The extra time spent finding other sources of income, 

which is pursued in addition to regular agricultural work, can increase the opportunity cost of voting. 

This is supported by Kochar (1995) that shows poor farmers in India often use alternative 

employment to smooth out consumption in years with bad harvests and by Mullainathan and Shafir 

(2013) that show scarcity often results in less attention to other issues (like voting). Although less 

likely, the opposite effect, where the opportunity cost of voting decreases due to an income shock, is 

also a possibility. This can occur if a rainfall shock destroys part of the crop, decreasing the 

agricultural workload of farmers, while farmers simultaneously become disillusioned, giving up 

attempts to find alternative income sources or if such income sources simply are unavailable. In such 

a case, an income shock would leave farmers with more leisure time, decreasing the opportunity cost 

of voting and thus potentially increasing turnout. 

The effects of a negative income shock caused by scarce rainfall on D (expressive utility from voting) 

is perhaps the most difficult to pin down. An income shock can lead to increased turnout, as 

individuals hit by the shock can gain expressive utility from punishing an incumbent (by voting for 

another candidate) that is blamed for the shock or for inability to respond to the shock. Similarly, an 

income shock can decrease voter turnout as potential voters that are unhappy with the reaction of 

the incumbent to the shock might decide it is not worthwhile to vote at all. The former effect is in 

accordance with the mobilization effect introduced above. This effect induces changes in expressive 

utility from voting for a certain candidate or party, but there is also a potential effect on the 

expressive utility of participating in the election to support the democratic system. A negative 

income shock might cause a sense of alienation and disappointment in the ability of democracy to 

improve conditions or function efficiently. A consequence of this disappointment can be that utility 

gained from voting to express support for the democratic system decreases, resulting in a negative 

effect on turnout. However, expressive utility from participating could also increase due to a negative 

income shock, as it might become more rewarding to make the sacrifice of voting to support the 

democratic system when times are difficult and the system might be questioned or threatened. 
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Finally, a negative income shock can also have an effect on M (instrumental utility from clientelism). 

One plausible effect is that rural farmers that experience a negative income shock become more 

willing to accept a direct reward for voting, as they are in greater need of increasing their immediate 

income. If this is the case, turnout would increase in response to a negative income shock, as voters 

are more likely to trade their vote, and thus also become more likely to show up to vote. However, 

this effect could be countered by a reduced ability for parties to engage in vote buying, as a rainfall 

shock might decrease the revenue of political parties, consequently limiting their possibility to use 

vote buying as a strategy to win elections. 

4.2 A Testable Hypothesis 
On balance, it becomes difficult to theoretically predict how a negative rainfall shock will affect voter 

turnout, as there are multiple alterations to incentives that simultaneously move in opposite 

directions. As has been shown in the literature review, empirical evidence does not provide much 

guidance either. Hence, it is difficult to conclude more than that a positive effect on turnout can be 

expected if factors that predict an increase in turnout dominate, while the opposite is true if factors 

negatively impacting turnout dominate. Additionally, the effect could also be neutral if positive and 

negative factors take each other out or if income shocks simply do not have any effect of importance 

on turnout. With these ambiguous predictions from theory and previous research, the formulation of 

a hypothesis is driven by making it as easily testable as possible. Consequently, it is presented as a 

null hypothesis, commonly formulated as a default outcome that no significant effect different from 

zero is found, i.e. that income shocks have no significant effect on turnout: 

Null hypothesis 1: Income shocks caused by exogenous rainfall variation that affect the rural poor 

have no significant impact on voter turnout in Indian state assembly elections 

A failure to reject the null will indicate that income shocks have no significant effect on turnout in 

Indian state assembly elections. A rejection of the null hypothesis on the other hand suggests that 

income shocks do have a significant effect on turnout. While a positive coefficient means negative 

income shocks decrease voter turnout (more rain, more voting), a negative coefficient means 

negative income shocks increase turnout (more rain, less voting)4.  

5. Indian Democracy 
This section briefly introduces basic facts and history about democracy in India, as well as reviews 

some of the existing research on turnout and voter behavior in India. The aim is to provide a context 

for the coming empirical analysis that is conducted using data from India. 

                                                           
4 Conversely, a positive coefficient means positive income shocks increase turnout and a negative coefficient 
means positive income shocks decrease turnout.  
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5.1 Characteristics 
After independence in 1947, India established what today is the world’s largest democracy. With a 

population of more than 1.2 billion (World Bank, 2012), over 700 million registered voters and over 

400 million that actually voted in the 2009 parliamentary elections (IDEAS, 2011), organizing a 

national election in India is a massive project. When independence was gained, many observers 

predicted that democracy in India would not survive for long (Mitra and Enskat, 1999). The size of the 

country and its great diversity with numerous ethnicities, religions and languages combined with a 

long colonial history meant prospects were bleak. Nonetheless, democracy is still around and today 

has widespread support among the Indian population (Krishna, 2008).  

In 1950 a modern constitution was adopted, proclaiming India as a “sovereign, federal, democratic 

republic”, setting the ground rules for the democratic system. India has a bicameral parliamentary 

system with a lower (the Lok Sabha) and an upper house (the Rajya Sabha). Although the central 

government has significant powers, the 28 states have influence over many issues. State assemblies 

also consist of an upper and lower house headed by a chief minister that forms a state government. 

National as well as state elections are commonly held every five years. India has a proportional 

election system, often resulting in a relatively large number of parties represented in parliaments 

and making coalition governments common. (Sharma, 2003) During the time after independence the 

National Congress Party has dominated political life. The party has held office during most of this 

time, but in recent decades it has faced increasing competition from the Hindu nationalist BJP on the 

national level. The BJP remains an important contestant together with a large number of regional 

parties predominantly based on ethnicity, religion, class or caste that have increasingly gained 

influence and created a highly competitive political environment. (Chandra et al., 2008) 

Despite of the impressive resilience and merits of Indian democracy, it also has many imperfections. 

Perhaps the most important one is the failure of the government to provide basic public services and 

improve the lives of the poor in India. Poverty and inequality remain widespread, despite years of 

promises by politicians to address these issues. A part of this failure is due to endemic corruption in 

the Indian government and public sector that causes inefficiency and reduces growth levels. (see e.g. 

Sen and Drèze, 1996; Mehta, 2003; Parry, 2000) 

5.2 The Indian Voter 
A strength of Indian democracy is that voter turnout is relatively high. On average, turnout in 

national and state elections has been around 60 % (IDEAS, 2011), which is higher than in several 

western democracies. Another important feature is that the poor and uneducated in India vote at 

least as often as the rich and educated (Yadav, 1999; Mitra and Singh, 1999). The fact that poor rural 

Indians vote in such large numbers is somewhat difficult to explain when considering that poor 
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Indians can expect very little from the government in terms of public goods delivery, in general are 

unhappy with the performance of the state and often have to travel far as well as spend hours in line 

to be allowed to cast their ballot (Mitra and Enskat, 1999).  

Qualitative research suggests a plausible explanation to high voter turnout is that poor Indians to a 

large extent vote for right based expressive reasons (D in the model). Ahuja and Chhibber (2012) 

have conducted interviews finding that the main motivations for poor Indians to vote is that they see 

the act of voting as an expression of their right as citizens and that voting is one of the few occasions 

where they have the right to express their opinion towards the state. Indians with more economic 

resources on the contrary tend to answer that they vote because they expect material benefits or 

access to the state if the desired candidate wins. Similarly, Banjeree (2007) has studied poor Indians 

on Election Day and found that it is common to regard voting as a ritual or ceremony performed to 

express the right of citizenship and support for democracy. In such explanations for turnout among 

the poor, the act of voting exclusively has intrinsic value. Voters do not expect anything in return 

from the government and do not believe their vote will have a real impact on their well-being. It is 

also established through survey research that poor Indians place high value in democracy and 

democratic institutions (Krishna, 2008), which could increase intrinsic value from voting.  

Other explanations for high election turnout among the poor in India and other developing country 

democracies mainly relate to clientelism through vote buying and patronage (M in the model) (e.g. 

Dunning et al., 2013). The main explanation is that poor and illiterate citizens are more likely to trade 

their votes for handouts or other direct benefits. This is mainly due to lower costs for candidates to 

buy a vote from poor citizens, as they are likely to have a lower reservation price. Hence, voters do 

not cast their ballots because they expect the quality of governance will change or because they 

could impact the outcome in accordance with their preferences. Rather, they see their vote as a good 

that can be exchanged for a direct instrumental benefit. Due to its nature, it is hard to put a number 

on how widespread clientelism and vote buying is in India, but case study (Dunning et al., 2013; Cole, 

2009; Chandra, 2004) and anecdotal (The Hindu, 2011; The Economist, 2014) evidence is plenty.  

Besides surprisingly high voter turnout, especially among the poor, a few additional observations 

relevant for the topic of this thesis can be made about voter behavior in India. One such observation 

is that there is a large incumbent disadvantage in elections in India. Uppal (2008) uses a regression 

discontinuity design and finds that in state legislative elections incumbents face a significant 

disadvantage that has increased in recent decades. He also finds that the disadvantage is larger in 

states with high poverty and unemployment as well as with low public goods provisioning. This 

suggests that although dissatisfaction with government performance among the poor does not seem 
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to result in low voter turnout, it is clearly manifested in a tendency to use votes to express 

dissatisfaction by not voting for politicians that currently hold office.  

This is confirmed in papers closely related to this thesis where Cole et al. (2012) and Bubb (2008) use 

rainfall variation in India to measure income shocks and find that incumbents are punished in state 

elections when rainfall has been scarce and rural income consequently has decreased. This supports 

the notion that voters do use their vote to express dissatisfaction. However, Cole et al. (2012) also 

find that when state governments have responded strongly with drought relief programs, the 

incumbent disadvantage somewhat decreases, implying that government responses to droughts 

have an effect on the possibility of incumbents to get re-elected. This thesis complements the work 

of Cole et al. and Bubb by focusing on whether the turnout pattern changes as a consequence of 

income shocks, rather than on which candidate those that decide to participate vote for.  

In a similar vein, Besley and Burgess (2002) develop a model they confirm empirically with Indian 

data, where governments become more responsive to negative weather shocks if voter turnout and 

newspaper circulation is high. If turnout and media presence is high, accountability increases as 

information about policy is more easily available and this knowledge is more likely to become a 

threat to the incumbent if many vote. Hence, not only who those that cast a ballot vote for matters, 

but also how many that turn out to vote. Besley and Burgess treat voter turnout as exogenously 

determined, while this thesis investigates if weather shocks themselves have an effect on turnout, 

which potentially also has implications for government responsiveness.  

6. Data and Descriptive Statistics 
Data is obtained from the Economic Organisation and Public Policy Programme (EOPP) of the London 

School of Economics that has compiled several datasets on Indian state level variables. Employing 

this data, a panel dataset on 15 major Indian states during the period 1959-1990 is constructed5. The 

panel is unbalanced due to some missing values. Although the data is obtained from the EOPP, 

variables originate from a range of different sources. The data is briefly described in this section and 

appendix I provides more detailed information on sources and how variables are constructed. 

Summary statistics of the main variables are presented in Table 1 by state. A notable observation is 

that the main variables of interest (turnout, rainfall and output) vary considerably between states, 

which allows for meaningful analysis. Similarly, graphs in appendix II show that there is substantial 

variation in turnout, rainfall and output within states over time.  

                                                           
5 The main variables of interest (rainfall and turnout) were first used in a paper by Besley and Burgess (2002) 
that look at the impact of the media and voter turnout on government responsiveness to droughts and floods. 



 
 

 

Table 1: Descriptive Statistics 

Notes: Data covers the years 1959-1990. Turnout is the share of eligible voters that cast a ballot in state assembly elections. Elections is the number of state assembly elections held during the 
time period. Rainfall is monthly average rainfall during the period in millimeters. Std. Rainfall is the standard deviation of monthly average rainfall in millimeters. Drought is the number of 
years with rainfall more than one standard deviation below average. Output/Capita is total output per capita in thousands of rupees. Ag. Output Share is the share of total output that is from 
the agricultural sector. Rural Pop. Share is the share of total population that lives in rural areas. Literacy is the share of population over seven years old that is literate. 

State Turnout Elections Rainfall Std. Rainfall Drought Output/Capita Ag. Output Share Rural Pop. Share Literacy 

 
(%) (no.) (mm) (mm) (no.) '000 rupees (%) (%) (%) 

Andhra Pradesh 69.3 7 150.9 36.5 3 26.2 45.1 77.4 33.1 

Assam 63.5 7 425.5 81.4 3 25.8 44.9 90.3 40.3 

Bihar 53.9 8 258.4 43.9 1 14.1 46.9 88.6 28.5 

Gujarat 56.7 6 166.6 58.3 4 36.2 34.5 68.8 43.3 

Jammu & Kashmir 65.4 5 107.6 38.2 5 21.3 45.3 78.9 28.2 

Karnataka 64.7 7 357.2 65.7 1 27.7 44.4 72.2 43.1 

Kerala 76.1 9 446.9 109.7 1 26.2 40.2 79.9 71.4 

Madhya Pradesh 51.4 7 258.2 45.9 2 21.1 46.8 80.5 33.5 

Maharashtra 62.1 7 310.4 58.3 3 42.8 26.0 65.1 50.3 

Orissa 49.7 8 274.7 38.7 1 19.1 49.2 89.3 33.5 

Punjab 60.4 7 179.1 50.2 4 53.3 50.3 72.8 46.3 

Rajasthan 54.9 7 113.2 30.2 1 22.7 50.6 79.9 28.2 

Tamil Nadu 67.9 8 79.0 14.6 2 29.0 30.6 67.1 50.4 

Uttar Pradesh 53.0 9 235.9 44.9 1 19.3 50.0 83.1 29.9 

West Bengal 69.9 8 414.2 58.1 3 27.4 34.6 73.9 44.5 

Total 61.3 110 252.8 128.8 35 27.3 42.5 77.9 40.2 



 
 

The dependent variable, turnout, measures the share of population by state eligible to vote that 

actually turn out to cast a ballot6 in state assembly elections (Vidhan Sabha) commonly held every 

five years. Column two in Table 1 shows there has been a total of 110 state assembly elections during 

the investigated period. In the data, the level of turnout is held constant during years between 

elections and is coded to in regression analysis capture the impact of rainfall in period t, on turnout 

in the next upcoming election. Total average turnout is 61.7 % and varies from 53 % in Uttar Pradesh 

to 76.1 % in Kerala. Although Indian election data is generally reliable and the election committee in 

India is widely known for its independence and ability to organize fair elections, it is impossible to 

completely eliminate concerns of potential measurement error. When it comes to turnout data in 

general, examples of problems that could arise are manipulation of election results or that election 

rolls are not updated, containing names of citizens that are dead or have migrated, which inflates the 

denominator in the ratio of participating voters to the total number of eligible voters. Although these 

concerns should be treated seriously, there is no reason to believe that measurement error in this 

case is large or systematic. 

The rainfall variable captures monthly average state level rainfall in millimeters during years 1959-

1990. Table 1 shows total average monthly rainfall is 252.8 mm, but varies from an average of 79 mm 

in Tamil Nadu to 446.9 mm in Kerala. To make rainfall comparable across states and years, a 

normalized rainfall variable is constructed and used in the baseline regression models. Its 

construction follows Cole et al. (2012) that use a similar empirical approach to this thesis and is 

defined as 
𝑟𝑎𝑖𝑛𝑠𝑡−𝑟𝑎𝑖𝑛𝑠

𝑠𝑑𝑟𝑎𝑖𝑛𝑠
, where 𝑟𝑎𝑖𝑛𝑠𝑡 is monthly average rain by state and year, 𝑟𝑎𝑖𝑛𝑠 is average 

rainfall by state over the period 1959-1990 and 𝑠𝑑𝑟𝑎𝑖𝑛𝑠 is the average standard deviation of rainfall 

by state over the period 1959-1990. With this definition, average state rainfall is normalized to zero 

and observations that differ from the mean are measured as standard deviations from normal state 

rainfall.  

Two alternative measures of rainfall are used in additional specifications. First, a dummy variable is 

constructed to capture drought years, where years with more than one standard deviation below 

average rainfall are coded as drought years. This allows to control if years with extremely low rainfall 

have a different effect on turnout than years with more normal rainfall variation. As Table 1 shows, 

there is a total of 35 drought observations in the data. A weakness with such a drought dummy 

variable to keep in mind is that the cut-off point for defining a drought year by construction is 

somewhat arbitrary. It might also be the case that a certain deviation from normal rainfall in one 

state implies a serious drought destroying yields almost completely, while in another might only 

                                                           
6 Both valid and invalid votes are counted. 
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mean a minor change in harvest size. Second, a variable that captures change in rainfall compared to 

the previous year is used. This variable captures the importance of variation in income between 

years, rather than deviations in rainfall levels from the mean.  

One potential problem with using rainfall data on state level is that it might fail to capture large 

variation in rainfall within states. Different areas of the same state could potentially experience 

different amounts of rainfall and the impact of these differences on turnout will not be captured with 

state level data. Nonetheless, average state rainfall should provide a good enough picture of rainfall 

levels and as Table 1 and appendix II have shown, the rainfall data exhibits substantial variation both 

between states and within states over time. Moreover, state level rainfall has successfully been used 

before to capture income in India (Bohlken and Sergenti, 2010). As always, an issue that could cause 

problems is measurement error. The rainfall data used here is gathered from a number of weather 

stations in each state, which is then compiled into an average state rainfall variable. One source of 

measurement error could come from varying ability of measuring rainfall correctly across states due 

to e.g. different income levels or state size (as a larger state would require more weather stations to 

get precise results). However, this should not be of great concern as fixed effects specifications used 

rely on within state variation, implying this is only a problem if the ability to measure rainfall changes 

within states over time. In addition, this type of measurement error is unlikely to be systematic in the 

sense that some states (or time periods) always under- or over-report rainfall levels. Finally, it should 

be noted that one potential problem with relying on variation in absolute rainfall levels to capture 

effects on income, is that not only how much it has rained, but also when the monsoon season starts 

matter for harvest size and consequently income. Failing to incorporate this element into the analysis 

might weaken the link between rainfall and output in the sample, but absolute rainfall levels should 

still capture enough of the effect of rain on harvests (and consequently on income levels) for 

meaningful analysis to be conducted. 

To establish the link between rainfall and income that is necessary to justify the usage of rainfall as a 

measure for income shocks, a variable that captures income is needed. As the main interest in this 

thesis is how rain-induced income shocks affect individuals’ decision to vote, it would be ideal to use 

yearly household level income data to capture changes in income. As this type of data is unavailable, 

a more aggregated income variable has to be used. For this purpose aggregated state output and 

aggregated state agricultural output are available. In forthcoming regressions output variables are 

divided by population size to reflect per capita values. These variables are imperfect measures of 

rural household income, as even though a large majority of Indians rely on rain-fed agriculture, only a 

small portion of total aggregated income comes from this sector. As Table 1 shows, an average of 

77.9 % of the population in the sample live in rural areas (of which a large majority has agriculture as 
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the main source of income), while agriculture only accounts for 42.5 % of total output. Even if 

agricultural output is instead used to measure income, a substantial part is likely to originate from 

larger scale irrigated farming7. 

In addition to the main variables of interest, a number of control variables that can have an effect on 

voter turnout are included8. First, two variables capturing election characteristics - political 

competition and political fragmentation - are included9. According to the literature review of Geys 

(2006b) these are common measures included in empirical work studying voter turnout. The 

measure of political competition follows Besley and Burgess (2002) that use the same election data 

as employed here and is measured as minus the absolute difference between the proportion of seats 

held by the Congress party10 and the proportion held by the main competing group of parties11. A 

smaller difference between main opponents in terms of occupied seats is interpreted as a higher 

level of political competition. Controlling for political competition is necessary, as closeness of 

elections have proven to be an important determinant of voter turnout. Political fragmentation is 

measured as the number of candidates per seat in states assemblies. A high number of candidates 

per seat implies high political fragmentation. This is the most common approach to capture political 

fragmentation in the previous literature (Geys, 2006b). High political fragmentation can increase 

turnout as it becomes more likely that voters find a candidate they identify with and high political 

competition can lead to better policy outcomes, but a negative effect on turnout can also arise as 

fragmented political systems to a larger extent must seek coalitions, which reduces the direct impact 

of voters on who actually governs (Geys, 2006b).  

Second, as was pointed out in section three, aggregate SES-variables like education, wealth and 

income are potentially important factors for the level of voter turnout. Therefore literacy and the 

share of the population that does not own land are controlled for. Income levels are not included as 

controls in models, as variation in income is expected to be the main channel through which rainfall 

affects voter turnout. The land ownership variable is included to capture an element of wealth levels, 

as a large portion owning an asset like land is likely to imply higher average household wealth and 

lower inequality.  

                                                           
7 Unfortunately I do not have access to data on the prevalence of irrigated farming at the state level. 
8 A number of additional variables that affect voter turnout could be identified and it is impossible to control 
for all relevant factors. The choice of variables included here is based on a combination of the importance they 
are given in previous research and on data availability. 
9 There is a certain possibility that these variables are affected by income shocks and thus a part of the channel 
through which income shocks can affect voter turnout, making them what Angrist and Pischke (2009) call “bad 
controls”. Although this cannot be ruled out, there is no straightforward reason to believe this is happening, 
which is why it is determined that the value of including these variables is larger than of omitting them. 
10 The Congress party was the dominating political force in India during the time period of interest. 
11 Which the main competing parties are differ among states and over time. 
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Third, population density is included as an additional control that is expected to capture a part of the 

cost of voting. The rationale here is that the lower the population density is, the further away the 

polling station is likely to be located, increasing the time it takes to vote and the transport costs 

associated with voting.  

7. Identification Strategy 
The fundamental relationship of interest expressed in the hypothesis is how changes in income 

among the rural poor affects voter turnout in democratic state assembly elections held in India. A 

basic and straight-forward econometric model to capture this relationship looks as follows: 

𝑡𝑢𝑟𝑛𝑜𝑢𝑡𝑠𝑡 = 𝛼𝑡 +  𝛿𝑠 + 𝛽1 𝑜𝑢𝑡𝑝𝑢𝑡 
𝑠𝑡

+  𝛽2𝑋𝑠𝑡 + 𝜀𝑠𝑡  (1) 

where turnout measures state assembly voter turnout in state s and year t, 𝛼 captures year-specific 

effects, 𝛿 captures state-specific effects, output is the logarithm of aggregate per capita output, 𝑋  is 

a vector of control variables and 𝜀 is the error term. Standard errors are clustered at the state level 

(15 clusters12) in all specifications. Assuming estimates are unbiased, a 𝛽1 that is significantly 

different from zero allows to reject the null hypothesis. Although controlling for factors that remain 

constant over time across states by exploiting panel properties of the data and including control 

variables in the specification, it remains probable that the above model suffers from endogeneity. 

More specifically, there could be unobservable time-variant variables in the error term that can have 

an effect on both income and turnout, resulting in omitted variable bias. Another possibility is that 

turnout levels affect income levels leading to reversed causality issues. A possible channel this could 

happen through is if turnout levels have an impact on policy choices (either through an accountability 

mechanism or by altering election outcomes), which in turn affects economic growth. Yet another 

weakness of this approach is that it captures general changes in income across the entire population 

rather than how shocks to income affect the behavior of the rural poor specifically, which is what the 

thesis aims at investigating. 

To deal with endogeneity bias and to more convincingly argue causality, exogenous variation in 

rainfall is exploited to measure income. The rationale behind this strategy is that the main income 

source for a majority of the Indian population living in rural areas is rain-fed agriculture and Indian 

farmers thus heavily depend on the unpredictable monsoon that accounts for 70-95 percent of yearly 

                                                           
12 A low number of clusters can sometimes lead to slightly underestimated standard errors, but this should not 
be seriously biasing results here. 
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rainfall13 (FAO, 2014). During years with below-average rainfall, harvests are smaller than usual and 

income consequently lower. Both irrigated farming and urbanization has been increasing in recent 

decades, but considering that the data used here spans the period 1959-1990 this should not be of 

great concern for the analysis. In the current data set 77.9 percent of the total population lives in 

rural areas and according to Droogers et al. (2001) 70 percent of agriculture in India was rain-fed in 

the year 2000; a number that is likely to have been considerably higher during the current period of 

interest (1959-1990). Severe droughts can cause serious damage to rural households in India, 

historically resulting in occasional famines (Sen and Drèze, 1989), but even smaller negative rainfall 

deviations can cause substantial income losses. The exploitation of rainfall to exogenously capture 

income variation has become popular and is widely used in a broad set of countries and regions 

where a large part of the population has rain-fed agriculture as their main source of income (e.g. 

Miguel et al. 2004; Brückner and Ciccone, 2011; Arezki et al., 2011), including in India (see e.g. Cole et 

al., 2012; Bubb, 2008; Bohlken and Sergenti, 2010; Shah and Steinberg, 2012).   

A necessary condition for the use of rainfall variation as a useful variable to measure income shocks, 

is that income indeed is impacted by rainfall through an effect on harvest size and household income. 

Ideally, yearly income variation would be measured on the rural household level, but as such data is 

unavailable, either total aggregate output or aggregate agricultural output on state level can be used. 

The relation between rainfall and output variables is tested in the following regression model: 

𝑜𝑢𝑡𝑝𝑢𝑡𝑠𝑡 = 𝛼𝑡 +  𝛿𝑠 + 𝛽1 𝑟𝑎𝑖𝑛 
𝑠𝑡

+ 𝛽2 𝑟𝑎𝑖𝑛𝑠𝑞𝑠𝑡 +  𝛽3𝑋𝑠𝑡 + 𝜀𝑠𝑡 (2) 

where output is the logarithm of total or agricultural per capita output in state s and year t, 𝛼 

captures year-specific effects, 𝛿 captures state-specific effects, rain is normalized rainfall, rainsq is 

normalized rainfall squared to allow for nonlinear functional forms, 𝑋  is a vector of control variables 

and 𝜀 is the error term. The inclusion of a squared rainfall variable is motivated by the fact that it is 

likely that there is diminishing marginal returns to rainfall, creating a concave relationship between 

rainfall and yields, as too much rain is likely to damage crops.  

The specification in equation (2) corresponds to the first-stage regression of an instrumental variable 

(IV) two-stage-least-square (2SLS) approach where rainfall is used as an instrument for income. The 

second stage looks like equation (1) presented above, with the crucial difference that the output 

variable is instrumented by exogenous variation in rainfall. Both rainfall and output variables are also 

lagged one period to account for the fact that most rain falls during the monsoon period in June-

                                                           
13 The data used includes rainfall over the whole year rather than only during the monsoon season which is the 
period that mostly is important for harvest size. Although this might slightly reduce precision, the rainfall 
outside of the monsoon period is only a small portion of total rainfall and this should therefore not be of great 
concern for results. 
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September14, whereas elections are commonly held during February-May (Cole et al., 2012). Thus, it 

is predominantly the rainfall of the previous year that will affect income levels at the time of 

elections. This IV-approach is the preferred method used here to measure the effect of income 

shocks on turnout by exploiting rainfall variation, as it allows to isolate the variation in income that is 

due to rainfall and test how that variation affects voter turnout. In other words it, if unbiased, 

estimates the Local Average Treatment Effect (LATE) of those affected by rainfall shocks (poor rural 

farmers dependent on rainfall for income) on voter turnout. The main identifying assumption is that 

lagged rainfall is exogenously determined in the equation, i.e. that rainfall is uncorrelated to the 

error term, 𝜀,  and that the dependent variable, turnout, does not have an effect on rainfall. 

Moreover, it is required that the instrument (rainfall) is correlated to the endogenous variable (per 

capita output). In the current case two main concerns could lead to biased IV-estimates. 

First, there is a possibility that the rainfall instrument is not strong enough (i.e. that the correlation 

between the instrument and the endogenous variable is weak), due to the fact that that aggregate 

output variables (the endogenous variables instrumented for) depend on many other factors than 

rainfall variation. Even though a large proportion of Indian households are dependent on rain-fed 

agriculture, this source of income only accounts for a limited part of aggregate output variables used 

as independent variables in the current specifications. This might make the relation between rain and 

output variables relatively small, leading to rainfall becoming a weak instrument for aggregate total 

output and aggregate agricultural output. Weak instruments are undesired as they bias IV results 

towards OLS estimates (Bound et al. 1995). The strength of instruments will be tested by presenting 

results from first-stage regressions using equation (2) above.  

Second, there is a possibility that rainfall could affect turnout through other channels than income, 

violating the exclusion restriction that the instrument is uncorrelated with the error term. Probably 

the most likely channel this might happen through, is that in years with above average rainfall roads 

could become damaged or disease burden could increase, making the cost (C) of reaching the ballot 

box, and consequently of voting, higher. Although this possibility should be kept in mind when 

interpreting IV results, these and other factors increasing voting costs due to abundant rain should 

be reduced by the fact that elections in India are usually held in the beginning of the year, whereas 

rain mostly falls during the monsoon period in June-September. Hence, the probability that damage 

caused by the monsoon remains a hindrance to voting in elections held at least six months later is 

                                                           
14 I do not have access to monthly rainfall data to directly test this, but it is established that the majority of 
Indian rainfall comes during the monsoon period and that this rain in most cases is the one that matters for 
harvest sizes (FAO, 2014) 



28 
 

small. In spite of this, it would be useful to control for changes in infrastructure and disease burden 

due to rainfall variation, but unfortunately such data on the state level has not been available. 

Due to some uncertainty about the strength of first-stage regressions and the possibility of rainfall 

affecting voter turnout through other channels than income, the reduced-form relationship between 

rainfall variation and voter turnout is also presented. Using a reduced-form equation, where rainfall 

acts as a proxy for income, is a common approach in the literature (see e.g. Bubb, 2008; Björkman-

Nyqvist, 2013; Shah and Steinberg, 2012). Provided IV estimates are unbiased, reduced-form results 

should be proportional to the causal effect of interest in second-stage IV regression (Angrist and 

Pischke, 2009). A similar relation between rainfall and turnout as between per capita output and 

turnout thus increases the credibility of IV-results as it shows that rainfall has a direct effect on 

turnout. Moreover, reduced-form results are interesting in their own right, as they capture the 

effects of a rainfall shock (as opposed to an income shock) without risking biased results. As the bulk 

of variation in turnout caused by changes in rainfall are likely due to the effect rainfall has on income, 

rainfall works as a useful proxy for income. The baseline equation used to estimate the reduced-form 

effect of income shocks on voter turnout looks as follows: 

𝑡𝑢𝑟𝑛𝑜𝑢𝑡𝑠𝑡 = 𝛼𝑡 +  𝛿𝑠 + 𝛽1 𝑟𝑎𝑖𝑛 
𝑠𝑡−1

+ 𝛽2 𝑟𝑎𝑖𝑛𝑠𝑞𝑠𝑡−1 +  𝛽3𝑋𝑠𝑡 + 𝜀𝑠𝑡       (3) 

where turnout measures state assembly voter turnout in state s and year t, 𝛼 captures year-specific 

effects, 𝛿 captures state-specific effects, rain is normalized rainfall lagged one period, rainsq is lagged 

normalized rainfall squared to allow for nonlinear functional forms, 𝑋  is a vector of control variables 

and 𝜀 is the error term. As previously mentioned, alternative specifications and definitions of the 

explanatory variable are employed as robustness checks. Lagged normalized rainfall will also be 

interacted with rural population share as an additional test. If rainfall affects voter turnout through 

an income channel, effects on turnout is expected to be larger in areas where a large portion of the 

population lives in rural areas and have agriculture as their main source of income. 

8. Results 
The main empirical results are outlined in this section. It begins by presenting results from basic OLS 

specifications where total per capita output and agricultural per capita output are used as the main 

independent variables of interest. As these models are likely to suffer from endogeneity, rainfall is 

instead introduced as a source of income variation. First, it is tested if rainfall affects aggregate 

output variables. This is a necessary step to ensure that rainfall indeed can have an effect on voter 

turnout through an income variation link. This is followed by the main analysis where the effect of 

agricultural output on voter turnout is tested using rainfall as an instrument for total per capita 

output and agricultural per capital output. Moreover, results from reduced-form models where the 
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direct effects of rainfall on turnout are tested are also reported as well as results from specifications 

using alternative definitions of the rainfall variable. All specifications with control variables have been 

run with rural population share as a control instead of population density, but this does not 

significantly change results. Standard errors are clustered on state level across specifications to allow 

for correlated standard errors within states, but not across states.  

Results from a basic OLS specification using the logarithm of output per capita variables as 

independent variables are presented in Table 2. Output variables have a significantly positive effect 

on voter turnout across specifications. With state and year fixed effects, but without control 

variables, coefficient magnitudes suggest an increase in total and agricultural per capita output of 

100 percent15 leads to a 2.7 and 3.4 percentage point increase in voter turnout respectively. 

Including control variables, the effect increases to over 6 percentage points for both output 

variables. As has been discussed previously, these results should be interpreted with caution. Despite 

the inclusion of fixed effects estimates and control variables, it remains likely that results suffer from 

omitted variable bias and reverse causality.  

Table 2: OLS - Output per Capita and Turnout 

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

VARIABLES turnout turnout turnout turnout 

     

total output 2.744** 6.743***   

 (0.933) (2.120)   

ag. output   3.417*** 6.464*** 

   (1.066) (2.032) 

political competition  3.533**  3.674** 

  (1.248)  (1.236) 

political fragmentation  -0.489  -0.442 

  (0.530)  (0.525) 

literacy  -0.468**  -0.352* 

  (0.179)  (0.170) 

land ownership  -0.111  -0.121 

  (0.179)  (0.174) 

population density  -1.927  -3.831 

  (27.14)  (26.57) 

     

Observations 451 451 451 451 

R-squared 0.131 0.201 0.138 0.202 

State & year FE YES YES YES YES 

State & year RE NO NO NO NO 
Notes: a) standard errors clustered by state in parentheses  

*** p<0.01, ** p<0.05, * p<0.1 

                                                           
15 Recall that output variables are expressed as the natural logarithm of output in all model specifications. 
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Looking at the other variables included in regressions, the only control variables that have a 

significant effect on voter turnout are political competition and literacy. Coefficient magnitudes 

suggest an election outcome with a one percentage point closer distribution of seats in state 

assemblies among the two main competing political groups, increases turnout with above 3 

percentage points and that a one percentage point higher literacy rate decreases turnout by 0.46-

0.43 percentage points. The latter result is somewhat counterintuitive, but remains in accordance 

with the fact that the poor and uneducated in India tend to vote at least as much as other groups. 

This could for instance be due to higher levels of vote buying among illiterate citizens. Although 

insignificant, coefficients of the other control variables are negative, suggesting that higher political 

fragmentation, a higher proportion of landless and higher population density all decrease turnout 

levels. 

To more convincingly argue causality, rainfall variation is now introduced as a means to capture 

income variation among poor rural farmers relying on rain-fed agriculture. To establish a link 

between rainfall and income as well as test if the first stage in an IV-approach is strong enough, 

results of the impact of rainfall on output variables are presented in Table 3. Columns 1-5 use total 

per capita output and columns 6-10 use agricultural per capita output as dependent variables. 

Columns 1-3 and 6-8 uses normalized rainfall as the main independent variable, while columns 4-5   

and 9-10 use the constructed drought variable. The drought dummy variable takes the value one (1) 

if rainfall has been one standard deviation or more below the average (drought) and zero otherwise. 

As Table 3 shows, normalized rainfall variation has no significant effect on total per capita output in 

columns 1-2, but turns highly significant in column 3, when additional control variables are included. 

Results in column 3 suggest that at average rainfall levels, one standard deviation more rainfall leads 

to a 4.3 percent increase in total per capita output. Columns 4-5 show that drought years have a 

significantly negative effect on total per capita output. Moreover, normalized rainfall also has a 

positive and significant effect on agricultural per capita output (columns 6-8). Coefficient magnitudes 

indicate that at average rainfall levels, one standard deviation more rainfall leads to an approximate 

increase of 5-7 percent in agricultural per capita output depending on the specification. Columns 9-

10 show that drought years have a significantly negative effect on agricultural output and that the 

effect is larger than on total output. Interpreting the coefficient in column 10, agricultural output on 

average decreases by 15 percent in drought years. Coefficients of the squared rainfall variable are 

insignificant (with high standard errors) and close to zero across specifications. Hence, no evidence of 

a nonlinear relationship is found. It is not surprising that rainfall has a more pronounced effect on 

agricultural output than on total output, as rainfall is expected to mainly affect income through an  



 
 

 

 

Table 3: First-Stage 2SLS - Rainfall and Output per Capita 

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

VARIABLES tot. output tot. output tot. output tot. output tot. output ag. output ag. output ag. output ag. output ag. output 

           

normalized rainfall 0.0187 0.0249 0.0431***   0.0616** 0.0576** 0.0684***   

 (0.0209) (0.0280) (0.0125)   (0.0270) (0.0263) (0.0184)   

normalized rainfall^2  0.00494 0.000879    -0.00319 -0.00622   

  (0.00758) (0.00598)    (0.00881) (0.00833)   

drought    -0.0358* -0.0759**    -0.123** -0.151*** 

    (0.0195) (0.0325)    (0.0500) (0.0466) 

literacy   0.0580***  0.0573***   0.0433***  0.0421*** 

   (0.00802)  (0.00802)   (0.00655)  (0.00661) 

land ownership   0.0111***  0.0112***   0.0132***  0.0134*** 

   (0.00303)  (0.00311)   (0.00359)  (0.00374) 

population density   1.213  1.279   1.362*  1.480* 

   (0.830)  (0.809)   (0.751)  (0.726) 

political competition   0.00784  0.00788   -0.0101  -0.0118 

   (0.0440)  (0.0424)   (0.0389)  (0.0378) 

political fragmentation   0.0662***  0.0665***   0.0607***  0.0611*** 

   (0.0107)  (0.0104)   (0.0103)  (0.0101) 

           

Observations 452 452 451 452 451 452 452 451 452 451 

R-squared 0.809 0.809 0.950 0.809 0.950 0.784 0.784 0.924 0.782 0.922 

State & year FE YES YES YES YES YES YES YES YES YES YES 

State & year RE NO NO NO NO NO NO NO NO NO NO 

F-test 0.806 0.790 11.88 3.364 5.452 5.209 4.794 13.81 6.014 10.55 
Notes: a) standard errors clustered by state in parentheses b) Dependent variables: logarithm of total per capita output (columns 1-5), logarithm of agricultural per capita 

output (columns 6-10)    *** p<0.01, ** p<0.05, * p<0.1 

 



 
 

effect on harvest size. Although hard to compare directly, results reported in Table 3 appear to be in 

line with previous research (e.g. Miguel et al., 2004; Cole et al., 2012).The strong and positive 

relation between rainfall and output variables allows for the usage of rainfall variation to capture 

changes in income. A necessary condition for the employed identification strategy to be valid is 

therefore fulfilled.  

These results are also promising for the usage of rainfall as an instrument for total output and 

agricultural output in an IV-approach. To further test the applicability of rainfall as an instrument for 

these variables, F-statistics on the significance of rainfall for output variables are presented in the last 

row of Table 3. Although F-statistics are below the recommended safe-zone value of F>10 suggested 

by Stock et al. (2002) in most specifications, F-statistics go beyond this level in columns 3, 8 and 10 

that include a number of control variables in model specifications. This means that provided control 

variables are included, normalized rainfall is a strong enough instrument for both total output and 

agricultural output and, although being a somewhat weaker instrument, it should also be possible to 

use the drought dummy variable as an instrument for agricultural output. In addition to carefully 

looking at first-stage output, Angrist and Pischke (2009) as a precaution recommend to also test if 

reduced-form OLS specifications provide expected coefficients, t-statistics and F-statistics, since the 

reduced-form estimates are proportional to the causal effect of interest and, due to being OLS 

estimates, are unbiased16. These reduced-form relationships are looked more closely at further 

below. 

A few additional comments can be made about results in Table 3. First, the high R-squared values 

ranging from 0.78 to 0.95 are mainly due to year fixed effects that capture the increase in per capita 

output variables over the investigated time period, which accounts for most of the sample variation 

in output (see graph in appendix II). Looking at control variables, across specifications literacy, low 

levels of land ownership and political fragmentation have a significantly positive effect on bot total 

output and agricultural output. Population density significantly increases agricultural output, but not 

total output, while political competition has no significant effect on output variables.  

Having established the expected connection between rainfall and output, rainfall is now used to 

capture income variation and to identify the effect rain-induced income shocks have on voter 

turnout. Results from second-stage IV-regressions are presented in Table 4. Columns 1-2 use 

normalized rainfall as an instrument for total per capita output and agricultural per capita output 

                                                           
16 Angrist and Pischke (2009) also recommend to control over-identified models by picking the strongest 
instrument and running a just-identified model as well as checking over-identified models with Limited 
Information Maximum Likelihood (LIML) estimates. As the current model used here is just-identified these 
steps do not apply. 
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respectively, while column 3 uses the drought variable as an instrument for agricultural per capita 

output. The same control variables as in the first-stage are included to avoid endogeneity bias. 

Table 4: Second-Stage 2SLS - Output per Capita and Turnout 

 (1) (2) (3) 

VARIABLES turnout turnout turnout 

    

total output 22.54***   

 (8.649)   

ag. output  14.42** 7.270 

  (5.947) (5.620) 

political competition 3.307*** 3.682*** 3.675*** 

 (1.182) (1.135) (1.190) 

political fragmentation -1.510** -0.896** -0.462 

 (0.643) (0.442) (0.510) 

land ownership -0.246 -0.186 -0.0949 

 (0.221) (0.201) (0.196) 

literacy -1.358*** -0.677** -0.378 

 (0.524) (0.319) (0.244) 

population density -14.83 -6.770 3.770 

 (30.51) (26.52) (28.17) 

    

Observations 451 451 451 

R-squared 0.105 0.163 0.196 

State & year FE YES YES YES 

State & year RE NO NO NO 

Notes: a) standard errors clustered by state in parentheses b) Instruments: normalized rainfall (columns 1-2) 

drought dummy variable (column 3) c) same control variables included in first- and second-stage regressions. 

*** p<0.01, ** p<0.05, * p<0.1 

 
Results in Table 4 show both total output per capita and agricultural output per capita have a 

significantly positive effect on voter turnout when using normalized rainfall as an instrument. 

Coefficient magnitudes suggest a 100 percent increase in agricultural output increases turnout by 14 

percentage points and total output by 22 percentage points. Expressed differently, a negative rainfall 

shock decreasing aggregated agricultural output with 10 percent is expected to lower voter turnout 

with 1.4 percentage points and a 10 percent decrease in total output is expected to lower turnout 

with 2.2 percentage points. However, when the drought variable is used as an instrument for 

agricultural per capita output in column 3 the coefficient is insignificant, but has the same sign as in 

columns 1-2. One possible explanation for why there is no significance when the drought variable is 

used as an instrument is that it has a slightly weaker first-stage (Table 3, column 10). Moreover, there 

are only 35 drought observations in the sample and variation in the data is lost when redefining the 

rainfall variation variable into a binary dummy variable, which is likely to inflate standard errors. 

Another possibility could be that that years with extremely low rainfall for some reason matter less 
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for voter turnout. It is worth to note that coefficients have the same sign as in basic OLS 

specifications in Table 2, but that magnitudes are now larger. The main caveat in respect to the 

validity of results is that estimates might be biased due to rainfall affecting turnout through other 

channels than income. The most likely such channel is abundant rainfall leading to higher voting costs 

(destroyed infrastructure etc.). However, while results in Table 4 suggest more rainfall leads to higher 

turnout, this voting cost channel implies more rainfall reduces voter turnout, which is the opposite 

effect to the one observed. This means that if the voting cost channel is causing problems, it is 

biasing results downward (towards zero). Hence, in respect to the voting cost channel, results in 

Table 4 can be seen as a lower bound for how much rain-induced income shocks affect voter turnout. 

Looking at control variables, higher political competition significantly increases turnout across 

specifications, while literacy and political fragmentation have a significantly negative effect on 

turnout in columns 1-2. Coefficient signs suggest lower land ownership and higher population density 

decreases voter turnout, but these results are statistically insignificant. 

Due to some insecurity about validity of results using an IV-approach, the reduced-form relationship 

between rainfall and turnout is presented in Table 5 as recommended by Angrist and Pischke (2009). 

Results should be proportional to IV estimates and coefficients show the same sign if IV results are 

unbiased. Results are also interesting in themselves as they capture the effect of a rainfall shock (as 

opposed to an income shock) on voter turnout and Table 3 has clearly shown that rainfall is an 

important determinant of income variables. Hence, although rainfall could theoretically be affecting 

voter turnout through other channels, it remains likely that most of the observed effect of rainfall on 

turnout is due to the effect rainfall has on agricultural income. Due to the arguably exogenous 

properties of rainfall variation in the specification it is tested if a random effects (RE) model provides 

consistent results. This is confirmed in results of Hausman Tests presented in Table 9 in appendix III. 

The null hypothesis that RE and FE coefficients are not systematically different cannot be rejected 

(p=1.0), which means RE is consistent and efficient. Therefore both fixed effects and random effects 

results are presented in specifications where only rainfall variables are included as independent 

variables.  

Results in Table 5 show that rainfall has a positive and significant effect on voter turnout. At average 

rainfall levels, one standard deviation more rainfall results in an increase in voter turnout of around 1 

percentage point across specifications. Although coefficient magnitudes cannot be compared, both 

sign and significance are the same as in IV results in Table 4, providing further robustness to these 

results. In addition, F-statistics on the significance of rainfall for voter turnout that are presented in 

the last row for fixed effects models are relatively strong. As previously pointed out, it is also worth 

noting that if rainfall decreases turnout through higher voting costs when rain has been abundant 
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this would counter the observed effect that more rainfall decreases turnout, making the coefficients 

in Table 5 biased downwards. Hence, if this is happening, the actual effect of income shocks on 

rainfall could be even larger than in Table 5. Coefficients of the squared rainfall variable are 

insignificant and relatively close to zero. This is an indication that the relationship between rainfall 

and voter turnout does not appear to have nonlinear properties. As in Tables 2 and 4, political 

competition has a positive and significant effect on voter turnout, while neither literacy nor political 

fragmentation are now significant. All control variables have the same signs as before.   

Table 5: Reduced-Form OLS - Rainfall and Turnout 

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

VARIABLES turnout turnout turnout turnout turnout 

      

normalized rainfall 0.967** 0.957*** 1.178* 1.171** 0.973** 

 (0.354) (0.357) (0.580) (0.580) (0.418) 

normalized rainfall^2   0.176 0.179 0.114 

   (0.272) (0.272) (0.198) 

political competition     3.662** 

     (1.319) 

political fragmentation     -0.0531 

     (0.524) 

literacy     -0.0836 

     (0.209) 

land ownership     -0.154 

     (0.167) 

population density     -0.226 

     (26.54) 

      

Observations 486 486 486 486 486 

R-squared 0.140  0.141  0.188 

State & year FE YES NO YES NO YES 

State & year RE NO YES NO YES NO 

F-test 7.480  4.115  5.412 
Notes: a) standard errors clustered by state in parentheses b) R-squared and F-test values not included in columns 

2 and 4 as Stata does not allow these statistics in random effects models  
*** p<0.01, ** p<0.05, * p<0.1 

 

Alternative definitions of the independent rainfall variable are used in Table 6 to see if results remain 

the same. In columns 1-2 the main independent variable of interest is the constructed drought 

variable taking the value one (1) if rainfall has been one standard deviation or more below the 

average and zero otherwise. In columns 3-4 it is tested if change in rainfall from the previous year 

matters for voter turnout, rather than deviations from the mean. Columns 5-6 interact normalized 

rainfall with the share of the population living in rural areas in a partially interacted model 
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specification to see if areas with large rural populations that are likely to rely more on rain-fed 

agriculture experience larger changes in voter turnout than other places when rainfall shocks occur. 

Table 6: Reduced-Form OLS - Alternative Definitions of Rainfall Variable 

 (1) (2) (3) (4) (5) (6) 

VARIABLES turnout turnout turnout turnout turnout turnout 

       

drought -1.449 -1.104     

 (0.890) (0.955)     

rainfall change   0.216 0.268   

   (0.386) (0.434)   

rain*rural share     -5.395 -8.795 

     (3.680) (5.012) 

rural pop. share     -13.68 -33.94 

     (44.12) (46.89) 

normalized rainfall     5.169* 7.942* 

     (2.827) (4.081) 

political competition  3.700**  3.831**  3.816** 

  (1.345)  (1.352)  (1.340) 

political fragmentation  -0.0472  -0.0583  -0.119 

  (0.525)  (0.493)  (0.514) 

literacy  -0.105  -0.138  -0.153 

  (0.212)  (0.211)  (0.198) 

land ownership  -0.157  -0.154  -0.169 

  (0.172)  (0.184)  (0.174) 

population density  1.203  6.771  0.415 

  (26.64)  (27.80)  (26.56) 

       

Observations 486 486 473 473 486 486 

R-squared 0.134 0.183 0.121 0.177 0.143 0.195 

State & year FE YES YES YES YES YES YES 

State & year RE NO NO NO NO NO NO 
Notes: a) standard errors clustered by state in parentheses 

 *** p<0.01, ** p<0.05, * p<0.1 
    

Main results in columns 1-4 show expected signs given previous results, but are insignificant. The 

magnitude of the drought coefficient suggests voter turnout is 1.1-1.4 percentage points lower in 

drought years than in normal years17. As previously pointed out, this could indicate that for some 

reason severe drought years matter less than other years for voter turnout (even though coefficient 

magnitudes are at least as large as with normalized rainfall as independent variable). Another 

plausible reason why drought coefficients are insignificant is that there are only 35 drought 

observation in the data and that variation is lost when transforming rainfall data into a dummy 

variable. When it comes to the variable capturing change in rainfall from the previous year, columns 

                                                           
17 Altering the cut-off point defining a drought, does not significantly change results. 
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3-4 show that results are insignificant, but coefficient signs suggest an increase in rainfall compared 

to the previous year has a positive effect on rainfall. This is in accordance with previous results 

finding that more rainfall leads to higher voter turnout levels. The interaction between normalized 

rainfall and rural population share is insignificant. Coefficient signs suggest an increase in the rural 

population share decreases voter turnout at a given level of rainfall. This is opposite to the expected 

effect that a higher rural population share would increase the effect of rainfall on turnout and there 

is no obvious reason to why this is observed. One possible explanation could be that in regions with a 

high rural population share, income shocks for some reason affect the voting decision of poor rural 

citizens differently than in regions with lower rural population shares. However, not too much weight 

should be put on these coefficient signs, as results are not statistically different from zero. 

Briefly summing up results, rain-induced income shocks that affect the rural poor appear to have a 

statistically significant effect on voter turnout. This allows to reject the null hypothesis that income 

shocks caused by exogenous rainfall variation that affect the rural poor have no significant impact on 

voter turnout in Indian state assembly elections. Results show that increased rainfall results in higher 

voter turnout and conversely that negative rainfall shocks decrease turnout levels. Results hold both 

for 2SLS and reduced-form models when using normalized rainfall as an instrument or main 

independent variable of interest. When a drought dummy variable is instead used as an instrument 

and independent variable respectively, results however turn insignificant, although coefficient signs 

suggest the same relation as before. Although impossible to rule out other channels through which 

rainfall might affect voter turnout, it is likely that the main channel of transmission is through the 

effect rainfall has on income and that income in turn affects voter turnout. If there is an alternative 

link between rainfall and turnout through higher voting costs due to abundant rain, this would bias 

the current results downward, making them a lower bound for how much rain-induced income 

shocks affect voter turnout. 

Turning to the theoretical framework introduced earlier, negative rain-induced income shocks 

leading to decreases in voter turnout could be a result of 1) changed perceptions about the ability 

and priorities of politicians, reducing the difference in utility between different candidates gaining 

office (B), 2) a withdrawal effect caused by increased opportunity costs and lower capacity to 

participate in politics (C), 3) the shock decreasing utility from voting due to voters becoming 

disappointed with the performance of the incumbent or because the shock causes disappointment 

and disbelief in the democratic system (D) and 4) political parties having less resources to spend on 

vote buying and patronage, decreasing the utility of voting for those that otherwise would have sold 

their votes (M). It is difficult to at present determine which of these channels drive results, but this is 

an appropriate avenue for future research on the topic. 
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9. Implications of Results 
This section attempts to pin down some of the implications and consequences of the results in the 

previous section. It is shown that results have potentially important effects on government 

accountability when an income shock has hit and on the ability of incumbents to get re-elected. It is 

also shown that increasing government calamity relief spending has a positive effect on voter 

turnout. It should be noted that the empirical analysis in this section is not as rigorously performed 

as in the main analysis above and results should therefore be seen as indicative. 

As pointed out in the introduction, citizens often become dependent on the government for 

distributive policy in times of negative shocks to income like droughts, and previous research has 

shown voter turnout is an important factor in determining the size of government responses in such 

cases (Besley and Burgess, 2002). This makes it important to know how voter turnout is affected by 

the shock itself, as a change in propensity to vote among those affected, can alter the incentives for 

governments to respond forcefully. That is precisely what is tested in this thesis and results above 

reach the somewhat problematic conclusion that turnout decreases due to negative rain-induced 

income shocks. These results potentially have serious implications for the government support 

citizens hit by these shocks receive, as lower turnout due to the shock might decrease incentives for 

politicians to implement drought relief policies. If this is the case, the vulnerability of poor farmers is 

even larger when hit by a negative income shock as they cannot be sure to receive government 

support. In the cases they do not already exist, a possible policy response to deal with this problem is 

to create government funds specifically devoted to calamity relief spending on vulnerable segments 

of the population. These funds are then released based on pre-specified criteria, which among other 

indicators could be determined by rainfall levels or harvest size. The benefit with such funds is that 

spending on government relief becomes independent of how important the groups affected are for 

the re-election of the incumbent, making it less likely that groups that vote less when affected by a 

negative income shock are neglected. 

Other research focusing on India has shown incumbents are less likely to become re-elected when a 

negative income shock has hit the population (Cole et al., 2012; Bubb, 2008; Afzal, 2007). Results 

presented above suggest this might not be only due to active voters changing their preferences, but 

also a consequence of voters withdrawing from voting altogether. This is tested in Table 7 by 

attempting to capture the effects of voter turnout on incumbent performance in future elections. In 

addition, voter turnout is interacted with normalized rainfall in a partially interacted model 

specification to capture if the effect of turnout on incumbent performance varies with the amount of 

rainfall. This could for instance happen if voters mobilized to vote when rainfall is scarce feel 

differently about the incumbent than voters mobilized when rainfall has been high. The dependent 
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variable is defined as the change in the share of seats held by the current incumbent party18 after the 

next upcoming election. Columns 1-2 measure the effect of voter turnout on incumbent performance 

without interactions, while columns 3-4 and 5-6 interact voter turnout with normalized rainfall and 

the constructed drought variable respectively. Columns 2, 4 and 6 include the same control variables 

as earlier. 

Table 7: Turnout and Incumbent Election Performance 

 (1) (2) (3) (4) (5) (6) 

VARIABLES incumbent incumbent incumbent incumbent incumbent incumbent 

       

turnout 0.225*** 0.240** 0.220*** 0.236** 0.206*** 0.230** 

 (0.0556) (0.102) (0.0529) (0.100) (0.0517) (0.0896) 

rainfall*turnout   -0.000913 0.00252   

   (0.00485) (0.00617)   

normalized rainfall   0.473 0.534   

   (1.090) (1.075)   

drought*turnout     0.121 0.125 

     (0.149) (0.149) 

drought     -7.133 -7.570 

     (10.33) (10.43) 

land ownership  -0.0543  -0.0543  -0.0457 

  (0.0753)  (0.0738)  (0.0698) 

literacy  0.0752  0.105  0.1000 

  (0.244)  (0.235)  (0.148) 

political competition  -2.053  -2.107  -2.118 

  (2.007)  (2.075)  (1.866) 

political fragmentation  -0.921***  -0.907***  -0.659** 

  (0.291)  (0.282)  (0.270) 

population density  12.30  11.10  13.44 

  (10.37)  (9.669)  (11.06) 

       

Observations 472 472 471 471 486 486 

R-squared 0.214 0.243 0.215 0.244 0.213 0.239 

State & year FE YES YES YES YES YES YES 

State & year RE NO NO NO NO NO NO 

Notes: a) standard errors clustered by state in parentheses  

*** p<0.01, ** p<0.05, * p<0.1 

 
Results show voter turnout appears to have a significantly positive impact on incumbent election 

performance. An increase in turnout of 1 percentage point increases the share of state assembly 

seats held by the incumbent after the next election by slightly above 0.2 percentage points. This 

finding suggests voter turnout is an important factor for election outcomes, further increasing the 

                                                           
18 The incumbent party is defined as the party the current chief minister (that heads state governments) 
belongs to. 
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relevance of studying what determines voter turnout, including what the effects of income shocks on 

turnout are. It also means incumbents on average have an interest in maintaining high turnout levels. 

However, interacting turnout with rainfall variables does not appear to have a significant effect on 

incumbent electoral performance, suggesting that the effect of turnout on incumbent performance 

does not depend significantly on rainfall levels. The direct effect of turnout on incumbent 

performance remains similar to columns 1-2 in both significance and magnitudes. This makes sense 

as it captures the effect of turnout on incumbent performance when normalized rainfall is zero 

(which corresponds to average rainfall) in columns 3-4 and when there has not been a drought in 

columns 5-6. An important caveat to results in Table 7 is that they might be biased due to omitted 

variables and simultaneity (skilled incumbents might have a positive effect on turnout and be more 

likely to perform well in future elections), which is why they should be interpreted with caution. 

Nevertheless, results still provide an indication that turnout is an important factor for election results 

and consequently that income shocks affect election outcomes not only by changing which 

candidates that those who turn out vote for, but also by decreasing overall turnout levels.  

The research by Cole et al. (2012) also suggests that the incumbent disadvantage due to negative 

rain-induced income shocks decreases if the government response to the shock has been ambitious. 

Again, given the results presented above, this could either be due to active voters changing 

preferences or due to relief spending making voters more likely to cast a ballot at all. Table 8 tests 

the latter possibility by looking at the effect of relief spending on turnout and by interacting relief 

expenditure with rainfall variables in a partially interacted model specification, which allows to 

examine if the effect of relief expenditure on turnout varies with rainfall levels. In regressions, relief 

spending is defined as the logarithm of reported per capita state government expenditure on public 

food distribution and other interventions defined as calamity relief by the Indian Ministry of Food 

and Agriculture and the Reserve Bank of India. Columns 1-2 test the direct effect of relief spending 

on voter turnout, columns 3-4 interact relief spending with normalized rainfall and columns 3-4 

interact relief spending with the drought variable. 
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Table 8: Rainfall, Relief Spending and Turnout 

 (1) (2) (3) (4) (5) (6) 

VARIABLES turnout turnout turnout turnout turnout turnout 

       

relief spending 0.443** 0.464** 0.440** 0.466** 0.430** 0.467** 

 (0.191) (0.167) (0.191) (0.169) (0.183) (0.160) 

rainfall*relief   0.229* 0.204*   

   (0.125) (0.105)   

normalized rainfall   0.495 0.362   

   (0.451) (0.488)   

drought*relief     0.0253 -0.113 

     (0.335) (0.229) 

drought     -1.338* -0.681 

     (0.687) (0.884) 

political competition  3.821**  3.772**  3.832** 

  (1.489)  (1.438)  (1.502) 

political fragmentation  -0.104  -0.140  -0.124 

  (0.494)  (0.494)  (0.495) 

literacy  -0.134  -0.136  -0.154 

  (0.184)  (0.193)  (0.190) 

land ownership  -0.155  -0.157  -0.163 

  (0.159)  (0.154)  (0.161) 

population density  -0.567  -1.404  -0.392 

  (25.26)  (25.03)  (25.34) 

       

Observations 487 487 486 486 486 486 

R-squared 0.160 0.210 0.171 0.219 0.162 0.212 

State & year FE YES YES YES YES YES YES 

State & year RE NO NO NO NO NO NO 
Notes: a) standard errors clustered by state in parentheses 

 *** p<0.01, ** p<0.05, * p<0.1 

 
Results in Table 8 clearly show that relief spending has a significantly positive effect on voter turnout 

across specifications, including when rainfall has been at average levels (columns 3-4) and when 

there has been no drought (columns 5-6). Coefficient magnitudes indicate that doubling relief 

spending, increases voter turnout by approximately 0.45 percentage points. The interaction term is 

positive and significant in columns 3-4. Given that the direct effect of rainfall on turnout is controlled 

for, one way this term can be interpreted is as the generosity of government relief spending given 

the level of need for such spending. A positive coefficient then means that generous relief spending 

(given the level of need) translates into higher voter turnout, which makes sense considering 

previous results that negative income shocks lead to lower turnout (when relief is generous some of 

the negative effects of shocks are countered).  Interpreting coefficient magnitudes in column 4, when 

rainfall has been one standard deviation lower than normal, doubling relief spending increases voter 

turnout by 0.251 (0.458 + (-1*0.207))  percentage points, which is lower than when rainfall has been 
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at the average level (0.458). This also makes sense, as the level of need is larger when rainfall is low, 

making a doubling of relief spending less generous than a corresponding doubling of spending when 

rainfall has been higher (which in turn translates into a smaller effect on turnout). Hence, to get a 

corresponding increase in turnout, a higher increase in relief spending is necessary when rainfall has 

been scarce as compared to when rain levels are higher. Interaction terms are insignificant in 

columns 5-6 and have opposite signs depending on the specification, making it hard to draw any 

conclusions. Although remaining interesting and providing important indicative evidence on the 

effect of relief spending on turnout, these results must be treated with caution due to the risk of 

endogeneity bias. In particular, it could be the case that voter turnout also has an effect on relief 

spending (as argued by Besley and Burgess (2002)), causing reversed causality concerns. 

An important conclusion from results in this section is that although it is potentially problematic that 

negative rain-induced income shocks decrease turnout due to creating reduced incentives for 

governments to provide relief, there is indicative evidence suggesting government do have incentives 

to respond forcefully to shocks as a decrease in turnout on average reduces incumbent performance 

and that decreases in turnout due to income shocks can partly be countered by increasing relief 

spending. Hence, indicative findings here suggest Indian state governments have an interest in 

countering the negative effects negative income shocks have on voter turnout and that this can 

partly be done by increasing relief spending. 

10. Conclusion 
This thesis tests the effect of income shocks on voter turnout in India. To more convincingly argue 

causality, rainfall is used to capture exogenous income variation among the rural poor dependent on 

rain-fed agriculture in 15 major Indian states over the years 1959-1990. In total, 110 state assembly 

elections are included in the sample. To my knowledge this is the first attempt to capture the 

relationship between income shocks and voter turnout in a developing country context and the work 

contributes to the scarce previous research on the topic by employing an identification strategy that 

arguably allows to identify causality. The exploitation of rainfall variation also makes it possible to 

isolate the effect income shocks have on the rural poor that are particularly vulnerable to such 

shocks. 

Results suggest variation in income caused by the effect rainfall has on harvest size, significantly 

impacts voter turnout among those affected. When using normalized rainfall as either an instrument 

for output variables or in reduced-form model specifications testing the direct effect of rainfall on 

turnout, it is found that an increase in rainfall, resulting in higher output, significantly increases voter 

turnout. Conversely, negative shocks to income reduce voter turnout. More specifically, using 
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normalized rainfall as an instrument for total per capita output and agricultural per capita output 

reduces voter turnout by 2.2 and 1.4 percentage points respectively. When the direct effect of 

rainfall on voter turnout is tested in reduced-form model specifications it is found that one standard 

deviation less rainfall decreases turnout by approximately 1 percentage point. However, when a 

constructed drought dummy variable is used as either an instrument for agricultural output or 

independent variable in reduced-form OLS specifications, no significant effects are found, although 

coefficient signs confirm previous results. Lack of significance when using the drought variable might 

be explained by a low number of drought observations in the data and by lost variation when 

creating a binary dummy variable. Another possibility is that severe drought years for some reason 

matter less for voter turnout than other years. The main caveats to results are that there is a certain 

possibility that rainfall can have an effect on voter turnout through other channels than income and 

that there could possibly exist sources of measurement error in the data. 

The channels through which income shocks can have a negative effect on voter turnout in India are 

identified with the theoretical framework used to discuss determinants of voter turnout. First, an 

income shock might alter voters’ valuation of candidates or which issues they prioritize, making the 

difference in utility depending on who wins smaller, and thus reducing the benefits of voting (B in the 

model). Second, the opportunity cost of voting might increase, as poor farmers now have to find 

alternative sources of income and therefore have less time and resources to inform themselves 

about candidates and take time to vote (C in the model). Third, the expressive benefit from voting (D 

in the model) might decrease due to lower utility derived from supporting the democratic system or 

a certain candidate by voting. Fourth, political parties can have less resources to spend on vote 

buying and patronage in times of negative income shocks, decreasing the utility of voting for those 

that otherwise would have sold their votes (M in the model). An important avenue for future 

research is to more deeply investigate through which channels income shocks affect voter turnout. 

The theoretical part of this thesis has discussed which these channels are likely to be in a developing 

country like India, but further empirical work is needed to understand which of these mechanisms 

drive observed results. 

Given that voter turnout is an important factor for democratic accountability and that turnout 

appears to have an effect on the willingness of governments to respond to income shocks with 

calamity relief spending, results have potentially large implications. More specifically, there is a risk 

that governments will not prioritize relief spending on vulnerable citizens if negative income shocks 

themselves reduce voter turnout among the affected and thereby weakens the accountability effect 

voting is likely to have on incumbents seeking re-election. However, indicative evidence provided 

shows that there might be other factors at play that could at least partly counter the negative effects 
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decreased voter turnout due to income shocks can have on the willingness of politicians to 

implement strong policy responses to negative income shocks. First, indicative results suggest 

incumbents are less likely to get re-elected when voter turnout is low. An increase in voter turnout of 

1 percentage point increases the share of seats held by the incumbent by around 0.2 percentage 

points. Second, suggestive evidence that calamity relief spending has a significantly positive effect on 

voter turnout is provided. Combined, these two finding indicate that incumbents that seek re-

election have an incentive to encourage high voter turnout and that this can partly be achieved by 

increasing relief spending.  

The main result that negative income shocks decrease voter turnout, adds to the understanding of 

political participation among poor rural citizens in India and provides further insights on how income 

shocks affect poor segments of the population. Due to the unique attributes of Indian democracy, 

results cannot necessarily be assumed to fully hold in other contexts and regions. With that said, it is 

likely that evidence from a country like India is a better reference for other developing countries than 

fully developed, mature democracies, where previous research on the topic has been conducted. To 

find out if results presented here are unique to India or a sign of a more broadly observed pattern 

across less developed democracies, additional empirical research on the effects of income shocks on 

voter turnout is called for.  
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Appendix I  
 
All variables except literacy levels have been constructed using data compiled by the Economic Organization 
and Public Policy Programme (EOPP) of the London School of Economics and is available at 
http://sticerd.lse.ac.uk/eopp/_new/data/indian_data/default.asp. The EOPP has in turn collected data from a 
number of different sources. These sources and more details on how variables are constructed is summarized 
in Table 9 below.  

Table 9: Data Sources and Variable Descriptions 

VARIABLES SOURCES & DESCRIPTION 

Voter turnout 
 
 
 

Total votes (valid and invalid) as a proportion of the total electorate (%). Data 
originates from Butler et al. (1995) and has been updated with data from the Election 
Commission of India.  

Rainfall 
 
 

Monthly average rainfall by state (mm). Compiled with data from weather stations. 
Data originates from a World Bank dataset prepared by Datt et al. (1996).  
 

Drought Dummy variable coded to take value one (1) if rainfall has been one standard 
deviation or more below average (drought) and zero otherwise (no drought). See 
“rainfall” variable for information on data and sources.  
 
 

Total output & agricultural output 
 
 

Net state domestic product of all sectors and of the agricultural sector respectively 
(‘00000 Indian rupees). In regressions expressed as the logarithm of output per capita. 
Data originates from a World Bank dataset prepared by Datt et al. (1996). 
 
 

Literacy 
 

Share of total population over seven years old that is literate (%). India census data 
obtained from the Office of the Registrar General, Ministry of Home Affairs. 
 
 

Land ownership 
 
 

The share of households that do not own land (%). Data mainly originates from Haque 
and Sirohi (1986).  

Population density 
 
 

Number of people per km2. Constructed by dividing total population by land area 
(km2). Data originates from a World Bank dataset prepared by Datt et al. (1996) and 
statistics from the Office of the Registrar General, Ministry of Home Affairs, India. 
 
 

Political competition 
 
 

Minus the absolute difference between the proportion of assembly seats held by the 
Congress party and the proportion held by its main competing group of parties as 
defined by Besley and Burgess (2002). Main competing group of parties varies 
between states and over time. Groups included are Janata Parties, Regional Parties, 
Hindu Parties and Hard Left Parties. Data originates from Butler et al. (1995) and has 
been updated with data from the Election Commission of India. 
 
 

Political fragmentation 
 
 
 

Candidates per seat in state assembly elections. Constructed by dividing the number 
of candidates by the number of seats in state assemblies. Data originates from Butler 
et al. (1995) and has been updated with data from the Election Commission of India. 
 

Incumbent performance 
 
 

Change in share of state assembly seats held by the incumbent after the next 
upcoming election. Constructed by subtracting the old share of seats with the new 
share of seats held by the incumbent. Data originates from Butler et al. (1995) and has 
been updated with data from the Election Commission of India. 
 

Calamity relief spending 
 
 
 
 

State government expenditure on public food distribution and other interventions 
defined as calamity relief by the Indian Ministry of Food and Agriculture and the 
Reserve Bank of India. In regressions expressed as the logarithm of relief expenditure 
per capita.  
 

  

http://sticerd.lse.ac.uk/eopp/_new/data/indian_data/default.asp
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Appendix II 
Graph 1: Rainfall Variation over Time by State 

  

 

Graph 2: Voter Turnout Variation over Time by State 
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Graph 3: Agricultural Output Variation over Time by State 
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Appendix III 
 

 

Table 10: Hausman Tests 

VARIABLE 
Fixed Effects 
Coefficient 

Random Effects 
Coefficient 

Difference 
FE vs. RE 

H0: Coefficient 
difference not 
systematic (chi2) 

normalized 
rainfall (col. 1-2) 

0.967 0.957 0.0100 1.34 (p=1.0) 

normalized 
rainfall (col. 3-4) 

1.178 1.171 0.0062 0.19 (p=1.0) 

Notes: Hausman test null hypothesis that that difference between FE and RE coefficients is not systematic 

cannot be rejected (p-value in parenthesis). The first row compares FE and RE coefficients in columns 1-2 of 

Table 5 and the second row compares columns 3-4 of Table 5. 
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