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Introduction

The world’s population is ageing at a concerning rate. In 2022, the worldwide population share of 
people aged 65 and older increased to 771 million, three times the size in 1980 (258 million). Recent 
projections indicate that the older population increases to 994 million by 2030 (12% of the world 
population) and 1.6 billion by 2050 (16%). Increasing life expectancy and reduced fertility foster this 
demographic trend; by 2050, one in every four persons in Europe and Northern America is predicted 
to be at least of age 65 [1].

This unprecedented global population ageing may have a wide range of economic, sociological, 
and political ramifications. For instance, population ageing can burden the social security systems and 
public welfare services [2,3]. Similarly, ageing societies may have severe consequences for the outcome 
of public votes. Let us assume that rational voters maximise their expected utility conditional on 
their age. As voters get older, the time span over which they expect to reap the benefits of a reform 
project shrinks, making them less likely to support projects with long-run benefits and short-run 
costs [4]. In line with these theoretical considerations, public welfare policies in various countries 
have been argued to be “elderly-biased” [5], and the findings of various empirical studies substantiate 
the belief that older voters more likely oppose reform projects that benefit the young, such as climate 
change mitigation, educational spending, and large infrastructure projects [6-8]. However, since any 
intergenerational divide can theoretically originate from both age and cohort effects, it is empirically 
challenging to identify the causal effect of ageing on reform attitudes [9].

This commentary synthesises the contributions of a recent study by Ahlfeldt, Maennig, and 
Mueller (2022) [10], in which we provide the first systematic assessment of an intergenerational 
divide in direct democratic voting outcomes as well as the first econometric analysis to identify its 
origins. Our main contribution is to separate the potential impacts of age and cohort effects on 
referendum voting by analysing how the reform attitudes of voters from different birth cohorts 
vary over time. To this end, we use Swiss post-vote survey data covering 305 federal referenda 
between 1981 and 2017. Exploiting the longitudinal dimension associated with this unique data 
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set, we can estimate the causal effect of ageing on political attitudes 
conditional on arbitrary cohort effects. One of our key findings is 
that ageing is causally linked to voters becoming more politically 
conservative over their life-cycle; older voters are less supportive of 
reform projects aimed at benefitting young workers and families, 
redistributing income from the wealthy to the poor, and protecting 
the environment. These findings indicate that reform projects with 
long-run benefits and short-run costs will have declining chances of 
winning majorities in ageing societies, reinforcing the concern that 
the continuation of current demographic developments could lead 
to a state of “gerontocracy” [11,12].

From an empirical perspective, a generation gap can be caused 
by both age and cohort effects because age, birth year, and year 
of observation are perfectly multicollinear. From a theoretical 
perspective, individuals of similar birth cohorts experience similar 
social and political environments during their “formative” or 
“impressionable years”. As a result, values, attitudes, and norms 
tend to differ across generations [13,14]. If cohort effects cause an 
intergenerational divide, individuals from the same birth cohorts 
will maintain their political attitudes as they age; in this case, 
differences in political attitudes across generations are unlikely to be 
affected by population ageing. Moreover, older voters could prefer 
the status quo because they have experienced it over an extended 
period of time. Consequently, voters could become more averse 
to reform projects over their life-cycle due to habituation [15,16]. 
While population ageing would still negatively impact a society’s 
ability to implement reform projects, unlike age-dependent utility 
maximisation, a habituation-induced status-quo bias would not 
necessarily undermine policies that favour younger and future 
generations.

Our empirical strategy is designed to distinguish between age 
and cohort effects as well as utility-maximisation and habituation 
as theoretical drivers of age-related voting. First, we provide a 
novel panel rank regression approach that allows to separate age 
and cohort effects without imposing functional form constraints, 
a long-standing problem in the related literature. Second, we use 
the yes vs. no voting decisions recorded in the survey data and a 
referendum-specific mapping to specify two binary outcomes. The 
status-quo orientation indicates a vote that supports the status quo 
(vs. a vote for a change). To specify the political attitude, we use 24 
official themes to categorise the 305 referenda into four policy areas: 
ideological, environmental, generational, and fiscal. We then assign 
the following attitudes to a vote decision in line with positions of the 
political left: liberal (vs. conservative), high priority (vs. low priority) 
environmentalist, pro-young (vs. pro-elderly), and pro progressive 
(vs. pro regressive) redistribution. 

In brief, our findings show that the ageing effect on political 
attitudes is robust for controlling for arbitrary cohort effects and is 
caused by expected utility maximisation rather than a habituation-
induced status-quo bias – population ageing raises the hurdle for 
forward-thinking reform projects in direct votes.

Identifying Age and Cohort Effects 
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𝑅𝑅(∙)  

𝜃𝜃�  

𝑚𝑚(∙)  

𝑅𝑅�,�  

s ℎ(𝑝𝑝) 

𝜕𝜕𝜕𝜕�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,� = 𝑚𝑚´�𝐴𝐴𝐴𝐴𝐴𝐴�,�� = 1.  

𝑐𝑐 = (1895 − 1899, … , 1995 − 1999)  

 𝑝𝑝 = (1980 − 1984, … , 2015 − 2017),  

 𝑎𝑎 = 𝑝𝑝 − c = (20 − 24, … , 85 − 89). 

𝑅𝑅��,� = 𝛽𝛽��𝐴𝐴𝐴𝐴𝐸𝐸�,� + 𝜑𝜑�,�� + 𝜖𝜖�,�,�� (3) 

 

  

 in period 

𝑉𝑉�,�,�  

𝑉𝑉�,�,� = 𝑔𝑔�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + ℎ(𝑝𝑝) + 𝑘𝑘(𝑐𝑐) + 𝜀𝜀�,�,�                    (1) (1) 

𝑟𝑟  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝑝𝑝, 𝑔𝑔(∙), ℎ(∙), 𝑘𝑘(∙)  

 𝜀𝜀�,�,�  

𝑔𝑔′ = 𝜕𝜕𝜕𝜕�,�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,�.  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑝𝑝  

𝑐𝑐,  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑝𝑝,  

𝑐𝑐  

𝑅𝑅�,� = 𝑅𝑅�𝑉𝑉�,�� = 𝑚𝑚�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + 𝜃𝜃� + 𝜀𝜀�̃,� (2) 

𝑅𝑅(∙)  

𝜃𝜃�  

𝑚𝑚(∙)  

𝑅𝑅�,�  

s ℎ(𝑝𝑝) 

𝜕𝜕𝜕𝜕�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,� = 𝑚𝑚´�𝐴𝐴𝐴𝐴𝐴𝐴�,�� = 1.  

𝑐𝑐 = (1895 − 1899, … , 1995 − 1999)  

 𝑝𝑝 = (1980 − 1984, … , 2015 − 2017),  

 𝑎𝑎 = 𝑝𝑝 − c = (20 − 24, … , 85 − 89). 

𝑅𝑅��,� = 𝛽𝛽��𝐴𝐴𝐴𝐴𝐸𝐸�,� + 𝜑𝜑�,�� + 𝜖𝜖�,�,�� (3) 

 

  

 are 
differentiable functions, and 

𝑉𝑉�,�,�  

𝑉𝑉�,�,� = 𝑔𝑔�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + ℎ(𝑝𝑝) + 𝑘𝑘(𝑐𝑐) + 𝜀𝜀�,�,�                    (1) (1) 

𝑟𝑟  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝑝𝑝, 𝑔𝑔(∙), ℎ(∙), 𝑘𝑘(∙)  

 𝜀𝜀�,�,�  

𝑔𝑔′ = 𝜕𝜕𝜕𝜕�,�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,�.  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑝𝑝  

𝑐𝑐,  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑝𝑝,  

𝑐𝑐  

𝑅𝑅�,� = 𝑅𝑅�𝑉𝑉�,�� = 𝑚𝑚�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + 𝜃𝜃� + 𝜀𝜀�̃,� (2) 

𝑅𝑅(∙)  

𝜃𝜃�  

𝑚𝑚(∙)  

𝑅𝑅�,�  

s ℎ(𝑝𝑝) 

𝜕𝜕𝜕𝜕�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,� = 𝑚𝑚´�𝐴𝐴𝐴𝐴𝐴𝐴�,�� = 1.  

𝑐𝑐 = (1895 − 1899, … , 1995 − 1999)  

 𝑝𝑝 = (1980 − 1984, … , 2015 − 2017),  

 𝑎𝑎 = 𝑝𝑝 − c = (20 − 24, … , 85 − 89). 

𝑅𝑅��,� = 𝛽𝛽��𝐴𝐴𝐴𝐴𝐸𝐸�,� + 𝜑𝜑�,�� + 𝜖𝜖�,�,�� (3) 

 

  

 is a random error that accounts 
for unobserved voter attributes and idiosyncratic referendum effects. 

We are primarily interested in an estimate of the causal effect of 
ageing holding other effects constant, i.e., 

𝑉𝑉�,�,�  

𝑉𝑉�,�,� = 𝑔𝑔�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + ℎ(𝑝𝑝) + 𝑘𝑘(𝑐𝑐) + 𝜀𝜀�,�,�                    (1) (1) 

𝑟𝑟  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝑝𝑝, 𝑔𝑔(∙), ℎ(∙), 𝑘𝑘(∙)  

 𝜀𝜀�,�,�  

𝑔𝑔′ = 𝜕𝜕𝜕𝜕�,�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,�.  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑝𝑝  

𝑐𝑐,  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑝𝑝,  

𝑐𝑐  

𝑅𝑅�,� = 𝑅𝑅�𝑉𝑉�,�� = 𝑚𝑚�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + 𝜃𝜃� + 𝜀𝜀�̃,� (2) 

𝑅𝑅(∙)  

𝜃𝜃�  

𝑚𝑚(∙)  

𝑅𝑅�,�  

s ℎ(𝑝𝑝) 

𝜕𝜕𝜕𝜕�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,� = 𝑚𝑚´�𝐴𝐴𝐴𝐴𝐴𝐴�,�� = 1.  

𝑐𝑐 = (1895 − 1899, … , 1995 − 1999)  

 𝑝𝑝 = (1980 − 1984, … , 2015 − 2017),  

 𝑎𝑎 = 𝑝𝑝 − c = (20 − 24, … , 85 − 89). 

𝑅𝑅��,� = 𝛽𝛽��𝐴𝐴𝐴𝐴𝐸𝐸�,� + 𝜑𝜑�,�� + 𝜖𝜖�,�,�� (3) 

 

  

 We 
refer to this effect as the ageing effect. However, 

𝑉𝑉�,�,�  

𝑉𝑉�,�,� = 𝑔𝑔�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + ℎ(𝑝𝑝) + 𝑘𝑘(𝑐𝑐) + 𝜀𝜀�,�,� (1) 

𝑟𝑟  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝑝𝑝,  

𝑔𝑔(∙),  

ℎ(∙),  

𝑘𝑘(∙)  

 𝜀𝜀�,�,�  

𝑔𝑔′ = 𝜕𝜕𝜕𝜕�,�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,�.  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑝𝑝  

𝑐𝑐,  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑝𝑝,  

𝑐𝑐  

𝑅𝑅�,� = 𝑅𝑅�𝑉𝑉�,�� = 𝑚𝑚�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + 𝜃𝜃� + 𝜀𝜀�̃,� (2) 

𝑅𝑅(∙)  

𝜃𝜃�  

𝑚𝑚(∙)  

𝑅𝑅�,�  

s ℎ(𝑝𝑝) 

𝜕𝜕𝜕𝜕�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,� = 𝑚𝑚´�𝐴𝐴𝐴𝐴𝐴𝐴�,�� = 1.  

𝑐𝑐 = (1895 − 1899, … , 1995 − 1999)  

 𝑝𝑝 = (1980 − 1984, … , 2015 − 2017),  

 𝑎𝑎 = 𝑝𝑝 − c = (20 − 24, … , 85 − 89). 

𝑅𝑅��,� = 𝛽𝛽��𝐴𝐴𝐴𝐴𝐸𝐸�,� + 𝜑𝜑�,�� + 𝜖𝜖�,�,�� (3) 

 

  

 is a linear 
combination of the period of the referendum 

𝑉𝑉�,�,�  

𝑉𝑉�,�,� = 𝑔𝑔�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + ℎ(𝑝𝑝) + 𝑘𝑘(𝑐𝑐) + 𝜀𝜀�,�,� (1) 

𝑟𝑟  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝑝𝑝,  

𝑔𝑔(∙),  

ℎ(∙),  

𝑘𝑘(∙)  

 𝜀𝜀�,�,�  

𝑔𝑔′ = 𝜕𝜕𝜕𝜕�,�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,�.  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑝𝑝  

𝑐𝑐,  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑝𝑝,  

𝑐𝑐  

𝑅𝑅�,� = 𝑅𝑅�𝑉𝑉�,�� = 𝑚𝑚�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + 𝜃𝜃� + 𝜀𝜀�̃,� (2) 

𝑅𝑅(∙)  

𝜃𝜃�  

𝑚𝑚(∙)  

𝑅𝑅�,�  

s ℎ(𝑝𝑝) 

𝜕𝜕𝜕𝜕�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,� = 𝑚𝑚´�𝐴𝐴𝐴𝐴𝐴𝐴�,�� = 1.  

𝑐𝑐 = (1895 − 1899, … , 1995 − 1999)  

 𝑝𝑝 = (1980 − 1984, … , 2015 − 2017),  

 𝑎𝑎 = 𝑝𝑝 − c = (20 − 24, … , 85 − 89). 

𝑅𝑅��,� = 𝛽𝛽��𝐴𝐴𝐴𝐴𝐸𝐸�,� + 𝜑𝜑�,�� + 𝜖𝜖�,�,�� (3) 

 

  

 and the birth year 
of cohort 

𝑉𝑉�,�,�  

𝑉𝑉�,�,� = 𝑔𝑔�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + ℎ(𝑝𝑝) + 𝑘𝑘(𝑐𝑐) + 𝜀𝜀�,�,� (1) 

𝑟𝑟  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝑝𝑝,  

𝑔𝑔(∙),  

ℎ(∙),  

𝑘𝑘(∙)  

 𝜀𝜀�,�,�  

𝑔𝑔′ = 𝜕𝜕𝜕𝜕�,�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,�.  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑝𝑝  

𝑐𝑐,  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑝𝑝,  

𝑐𝑐  

𝑅𝑅�,� = 𝑅𝑅�𝑉𝑉�,�� = 𝑚𝑚�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + 𝜃𝜃� + 𝜀𝜀�̃,� (2) 

𝑅𝑅(∙)  

𝜃𝜃�  

𝑚𝑚(∙)  

𝑅𝑅�,�  

s ℎ(𝑝𝑝) 

𝜕𝜕𝜕𝜕�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,� = 𝑚𝑚´�𝐴𝐴𝐴𝐴𝐴𝐴�,�� = 1.  

𝑐𝑐 = (1895 − 1899, … , 1995 − 1999)  

 𝑝𝑝 = (1980 − 1984, … , 2015 − 2017),  

 𝑎𝑎 = 𝑝𝑝 − c = (20 − 24, … , 85 − 89). 

𝑅𝑅��,� = 𝛽𝛽��𝐴𝐴𝐴𝐴𝐸𝐸�,� + 𝜑𝜑�,�� + 𝜖𝜖�,�,�� (3) 

 

  

, and there is no variation in 

𝑉𝑉�,�,�  

𝑉𝑉�,�,� = 𝑔𝑔�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + ℎ(𝑝𝑝) + 𝑘𝑘(𝑐𝑐) + 𝜀𝜀�,�,� (1) 

𝑟𝑟  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝑝𝑝,  

𝑔𝑔(∙),  

ℎ(∙),  

𝑘𝑘(∙)  

 𝜀𝜀�,�,�  

𝑔𝑔′ = 𝜕𝜕𝜕𝜕�,�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,�.  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑝𝑝  

𝑐𝑐,  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑝𝑝,  

𝑐𝑐  

𝑅𝑅�,� = 𝑅𝑅�𝑉𝑉�,�� = 𝑚𝑚�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + 𝜃𝜃� + 𝜀𝜀�̃,� (2) 

𝑅𝑅(∙)  

𝜃𝜃�  

𝑚𝑚(∙)  

𝑅𝑅�,�  

s ℎ(𝑝𝑝) 

𝜕𝜕𝜕𝜕�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,� = 𝑚𝑚´�𝐴𝐴𝐴𝐴𝐴𝐴�,�� = 1.  

𝑐𝑐 = (1895 − 1899, … , 1995 − 1999)  

 𝑝𝑝 = (1980 − 1984, … , 2015 − 2017),  

 𝑎𝑎 = 𝑝𝑝 − c = (20 − 24, … , 85 − 89). 

𝑅𝑅��,� = 𝛽𝛽��𝐴𝐴𝐴𝐴𝐸𝐸�,� + 𝜑𝜑�,�� + 𝜖𝜖�,�,�� (3) 

 

  

 conditional on  

𝑉𝑉�,�,�  

𝑉𝑉�,�,� = 𝑔𝑔�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + ℎ(𝑝𝑝) + 𝑘𝑘(𝑐𝑐) + 𝜀𝜀�,�,� (1) 

𝑟𝑟  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝑝𝑝,  

𝑔𝑔(∙),  

ℎ(∙),  

𝑘𝑘(∙)  

 𝜀𝜀�,�,�  

𝑔𝑔′ = 𝜕𝜕𝜕𝜕�,�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,�.  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑝𝑝  

𝑐𝑐,  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑝𝑝,  

𝑐𝑐  

𝑅𝑅�,� = 𝑅𝑅�𝑉𝑉�,�� = 𝑚𝑚�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + 𝜃𝜃� + 𝜀𝜀�̃,� (2) 

𝑅𝑅(∙)  

𝜃𝜃�  

𝑚𝑚(∙)  

𝑅𝑅�,�  

s ℎ(𝑝𝑝) 

𝜕𝜕𝜕𝜕�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,� = 𝑚𝑚´�𝐴𝐴𝐴𝐴𝐴𝐴�,�� = 1.  

𝑐𝑐 = (1895 − 1899, … , 1995 − 1999)  

 𝑝𝑝 = (1980 − 1984, … , 2015 − 2017),  

 𝑎𝑎 = 𝑝𝑝 − c = (20 − 24, … , 85 − 89). 

𝑅𝑅��,� = 𝛽𝛽��𝐴𝐴𝐴𝐴𝐸𝐸�,� + 𝜑𝜑�,�� + 𝜖𝜖�,�,�� (3) 

 

  

and 

𝑉𝑉�,�,�  

𝑉𝑉�,�,� = 𝑔𝑔�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + ℎ(𝑝𝑝) + 𝑘𝑘(𝑐𝑐) + 𝜀𝜀�,�,� (1) 

𝑟𝑟  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝑝𝑝,  

𝑔𝑔(∙),  

ℎ(∙),  

𝑘𝑘(∙)  

 𝜀𝜀�,�,�  

𝑔𝑔′ = 𝜕𝜕𝜕𝜕�,�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,�.  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑝𝑝  

𝑐𝑐,  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑝𝑝,  

𝑐𝑐  

𝑅𝑅�,� = 𝑅𝑅�𝑉𝑉�,�� = 𝑚𝑚�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + 𝜃𝜃� + 𝜀𝜀�̃,� (2) 

𝑅𝑅(∙)  

𝜃𝜃�  

𝑚𝑚(∙)  

𝑅𝑅�,�  

s ℎ(𝑝𝑝) 

𝜕𝜕𝜕𝜕�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,� = 𝑚𝑚´�𝐴𝐴𝐴𝐴𝐴𝐴�,�� = 1.  

𝑐𝑐 = (1895 − 1899, … , 1995 − 1999)  

 𝑝𝑝 = (1980 − 1984, … , 2015 − 2017),  

 𝑎𝑎 = 𝑝𝑝 − c = (20 − 24, … , 85 − 89). 

𝑅𝑅��,� = 𝛽𝛽��𝐴𝐴𝐴𝐴𝐸𝐸�,� + 𝜑𝜑�,�� + 𝜖𝜖�,�,�� (3) 

 

  

. As a result, it is impossible to identify the effects of 

𝑉𝑉�,�,�  

𝑉𝑉�,�,� = 𝑔𝑔�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + ℎ(𝑝𝑝) + 𝑘𝑘(𝑐𝑐) + 𝜀𝜀�,�,� (1) 

𝑟𝑟  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝑝𝑝,  

𝑔𝑔(∙),  

ℎ(∙),  

𝑘𝑘(∙)  

 𝜀𝜀�,�,�  

𝑔𝑔′ = 𝜕𝜕𝜕𝜕�,�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,�.  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑝𝑝  

𝑐𝑐,  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑝𝑝,  

𝑐𝑐  

𝑅𝑅�,� = 𝑅𝑅�𝑉𝑉�,�� = 𝑚𝑚�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + 𝜃𝜃� + 𝜀𝜀�̃,� (2) 

𝑅𝑅(∙)  

𝜃𝜃�  

𝑚𝑚(∙)  

𝑅𝑅�,�  

s ℎ(𝑝𝑝) 

𝜕𝜕𝜕𝜕�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,� = 𝑚𝑚´�𝐴𝐴𝐴𝐴𝐴𝐴�,�� = 1.  

𝑐𝑐 = (1895 − 1899, … , 1995 − 1999)  

 𝑝𝑝 = (1980 − 1984, … , 2015 − 2017),  

 𝑎𝑎 = 𝑝𝑝 − c = (20 − 24, … , 85 − 89). 

𝑅𝑅��,� = 𝛽𝛽��𝐴𝐴𝐴𝐴𝐸𝐸�,� + 𝜑𝜑�,�� + 𝜖𝜖�,�,�� (3) 

 

  

, 

𝑉𝑉�,�,�  

𝑉𝑉�,�,� = 𝑔𝑔�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + ℎ(𝑝𝑝) + 𝑘𝑘(𝑐𝑐) + 𝜀𝜀�,�,� (1) 

𝑟𝑟  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝑝𝑝,  

𝑔𝑔(∙),  

ℎ(∙),  

𝑘𝑘(∙)  

 𝜀𝜀�,�,�  

𝑔𝑔′ = 𝜕𝜕𝜕𝜕�,�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,�.  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑝𝑝  

𝑐𝑐,  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑝𝑝,  

𝑐𝑐  

𝑅𝑅�,� = 𝑅𝑅�𝑉𝑉�,�� = 𝑚𝑚�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + 𝜃𝜃� + 𝜀𝜀�̃,� (2) 

𝑅𝑅(∙)  

𝜃𝜃�  

𝑚𝑚(∙)  

𝑅𝑅�,�  

s ℎ(𝑝𝑝) 

𝜕𝜕𝜕𝜕�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,� = 𝑚𝑚´�𝐴𝐴𝐴𝐴𝐴𝐴�,�� = 1.  

𝑐𝑐 = (1895 − 1899, … , 1995 − 1999)  

 𝑝𝑝 = (1980 − 1984, … , 2015 − 2017),  

 𝑎𝑎 = 𝑝𝑝 − c = (20 − 24, … , 85 − 89). 

𝑅𝑅��,� = 𝛽𝛽��𝐴𝐴𝐴𝐴𝐸𝐸�,� + 𝜑𝜑�,�� + 𝜖𝜖�,�,�� (3) 

 

  

, and 

𝑉𝑉�,�,�  

𝑉𝑉�,�,� = 𝑔𝑔�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + ℎ(𝑝𝑝) + 𝑘𝑘(𝑐𝑐) + 𝜀𝜀�,�,� (1) 

𝑟𝑟  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝑝𝑝,  

𝑔𝑔(∙),  

ℎ(∙),  

𝑘𝑘(∙)  

 𝜀𝜀�,�,�  

𝑔𝑔′ = 𝜕𝜕𝜕𝜕�,�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,�.  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑝𝑝  

𝑐𝑐,  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑝𝑝,  

𝑐𝑐  

𝑅𝑅�,� = 𝑅𝑅�𝑉𝑉�,�� = 𝑚𝑚�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + 𝜃𝜃� + 𝜀𝜀�̃,� (2) 

𝑅𝑅(∙)  

𝜃𝜃�  

𝑚𝑚(∙)  

𝑅𝑅�,�  

s ℎ(𝑝𝑝) 

𝜕𝜕𝜕𝜕�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,� = 𝑚𝑚´�𝐴𝐴𝐴𝐴𝐴𝐴�,�� = 1.  

𝑐𝑐 = (1895 − 1899, … , 1995 − 1999)  

 𝑝𝑝 = (1980 − 1984, … , 2015 − 2017),  

 𝑎𝑎 = 𝑝𝑝 − c = (20 − 24, … , 85 − 89). 

𝑅𝑅��,� = 𝛽𝛽��𝐴𝐴𝐴𝐴𝐸𝐸�,� + 𝜑𝜑�,�� + 𝜖𝜖�,�,�� (3) 

 

  

 without imposing any restrictions [17].

We approach the APC conundrum by giving up on the 
identification of period effects to be able to estimate age effects 
conditional on arbitrary cohort effects. To this end, consider the 
following model: 

𝑉𝑉�,�,�  

𝑉𝑉�,�,� = 𝑔𝑔�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + ℎ(𝑝𝑝) + 𝑘𝑘(𝑐𝑐) + 𝜀𝜀�,�,�                    (1) (1) 

𝑟𝑟  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝑝𝑝, 𝑔𝑔(∙), ℎ(∙), 𝑘𝑘(∙)  

 𝜀𝜀�,�,�  

𝑔𝑔′ = 𝜕𝜕𝜕𝜕�,�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,�.  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑝𝑝  

𝑐𝑐,  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑝𝑝,  

𝑐𝑐  

𝑅𝑅�,� = 𝑅𝑅�𝑉𝑉�,�� = 𝑚𝑚�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + 𝜃𝜃� + 𝜀𝜀�̃,�                       (2) (2) 

𝑅𝑅(∙)  

𝜃𝜃�  

𝑚𝑚(∙)  

𝑅𝑅�,�  

s ℎ(𝑝𝑝) 

𝜕𝜕𝜕𝜕�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,� = 𝑚𝑚´�𝐴𝐴𝐴𝐴𝐴𝐴�,�� = 1.  

𝑐𝑐 = (1895 − 1899, … , 1995 − 1999)  

 𝑝𝑝 = (1980 − 1984, … , 2015 − 2017),  

 𝑎𝑎 = 𝑝𝑝 − c = (20 − 24, … , 85 − 89). 

𝑅𝑅��,� = 𝛽𝛽��𝐴𝐴𝐴𝐴𝐸𝐸�,� + 𝜑𝜑�,�� + 𝜖𝜖�,�,�� (3) 

 

  

where 

𝑉𝑉�,�,�  

𝑉𝑉�,�,� = 𝑔𝑔�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + ℎ(𝑝𝑝) + 𝑘𝑘(𝑐𝑐) + 𝜀𝜀�,�,� (1) 

𝑟𝑟  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝑝𝑝,  

𝑔𝑔(∙),  

ℎ(∙),  

𝑘𝑘(∙)  

 𝜀𝜀�,�,�  

𝑔𝑔′ = 𝜕𝜕𝜕𝜕�,�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,�.  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑝𝑝  

𝑐𝑐,  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑝𝑝,  

𝑐𝑐  

𝑅𝑅�,� = 𝑅𝑅�𝑉𝑉�,�� = 𝑚𝑚�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + 𝜃𝜃� + 𝜀𝜀�̃,� (2) 

𝑅𝑅(∙)  

𝜃𝜃�  

𝑚𝑚(∙)  

𝑅𝑅�,�  

s ℎ(𝑝𝑝) 

𝜕𝜕𝜕𝜕�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,� = 𝑚𝑚´�𝐴𝐴𝐴𝐴𝐴𝐴�,�� = 1.  

𝑐𝑐 = (1895 − 1899, … , 1995 − 1999)  

 𝑝𝑝 = (1980 − 1984, … , 2015 − 2017),  

 𝑎𝑎 = 𝑝𝑝 − c = (20 − 24, … , 85 − 89). 

𝑅𝑅��,� = 𝛽𝛽��𝐴𝐴𝐴𝐴𝐸𝐸�,� + 𝜑𝜑�,�� + 𝜖𝜖�,�,�� (3) 

 

  

 is a function that gives a cohort´s field rank (lowest 
rank to highest value) in the distribution of voting propensities 
within a period, 

𝑉𝑉�,�,�  

𝑉𝑉�,�,� = 𝑔𝑔�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + ℎ(𝑝𝑝) + 𝑘𝑘(𝑐𝑐) + 𝜀𝜀�,�,� (1) 

𝑟𝑟  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝑝𝑝,  

𝑔𝑔(∙),  

ℎ(∙),  

𝑘𝑘(∙)  

 𝜀𝜀�,�,�  

𝑔𝑔′ = 𝜕𝜕𝜕𝜕�,�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,�.  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑝𝑝  

𝑐𝑐,  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑝𝑝,  

𝑐𝑐  

𝑅𝑅�,� = 𝑅𝑅�𝑉𝑉�,�� = 𝑚𝑚�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + 𝜃𝜃� + 𝜀𝜀�̃,� (2) 

𝑅𝑅(∙)  

𝜃𝜃�  

𝑚𝑚(∙)  

𝑅𝑅�,�  

s ℎ(𝑝𝑝) 

𝜕𝜕𝜕𝜕�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,� = 𝑚𝑚´�𝐴𝐴𝐴𝐴𝐴𝐴�,�� = 1.  

𝑐𝑐 = (1895 − 1899, … , 1995 − 1999)  

 𝑝𝑝 = (1980 − 1984, … , 2015 − 2017),  

 𝑎𝑎 = 𝑝𝑝 − c = (20 − 24, … , 85 − 89). 

𝑅𝑅��,� = 𝛽𝛽��𝐴𝐴𝐴𝐴𝐸𝐸�,� + 𝜑𝜑�,�� + 𝜖𝜖�,�,�� (3) 

 

  

 is an arbitrary cohort fixed effect, and 

𝑉𝑉�,�,�  

𝑉𝑉�,�,� = 𝑔𝑔�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + ℎ(𝑝𝑝) + 𝑘𝑘(𝑐𝑐) + 𝜀𝜀�,�,� (1) 

𝑟𝑟  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝑝𝑝,  

𝑔𝑔(∙),  

ℎ(∙),  

𝑘𝑘(∙)  

 𝜀𝜀�,�,�  

𝑔𝑔′ = 𝜕𝜕𝜕𝜕�,�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,�.  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑝𝑝  

𝑐𝑐,  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑝𝑝,  

𝑐𝑐  

𝑅𝑅�,� = 𝑅𝑅�𝑉𝑉�,�� = 𝑚𝑚�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + 𝜃𝜃� + 𝜀𝜀�̃,� (2) 

𝑅𝑅(∙)  

𝜃𝜃�  

𝑚𝑚(∙)  

𝑅𝑅�,�  

s ℎ(𝑝𝑝) 

𝜕𝜕𝜕𝜕�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,� = 𝑚𝑚´�𝐴𝐴𝐴𝐴𝐴𝐴�,�� = 1.  

𝑐𝑐 = (1895 − 1899, … , 1995 − 1999)  

 𝑝𝑝 = (1980 − 1984, … , 2015 − 2017),  

 𝑎𝑎 = 𝑝𝑝 − c = (20 − 24, … , 85 − 89). 

𝑅𝑅��,� = 𝛽𝛽��𝐴𝐴𝐴𝐴𝐸𝐸�,� + 𝜑𝜑�,�� + 𝜖𝜖�,�,�� (3) 

 

  

 
describes how a cohort’s rank changes over time as the cohort ages. 
The rank of a cohort within a period 

𝑉𝑉�,�,�  

𝑉𝑉�,�,� = 𝑔𝑔�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + ℎ(𝑝𝑝) + 𝑘𝑘(𝑐𝑐) + 𝜀𝜀�,�,� (1) 

𝑟𝑟  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝑝𝑝,  

𝑔𝑔(∙),  

ℎ(∙),  

𝑘𝑘(∙)  

 𝜀𝜀�,�,�  

𝑔𝑔′ = 𝜕𝜕𝜕𝜕�,�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,�.  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑝𝑝  

𝑐𝑐,  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  
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 Conversely, if ageing 
was associated with decreasing propensity to support right-wing 
policies, we would expect a rank-ageing effect of negative unity. If 
the rank-ageing effect laid between zero and positive or negative 
unity, a generation gap would originate from a mix of age and cohort 
effects. Last, a rank-ageing effect of zero would imply that cohort 
effects drive any correlation between attitudes and voter age. 

Political Attitudes by Age and Policy Area

In Figure 1, we document the general existence of an 
intergenerational divide in political attitudes by summarizing how 
conditional mean political attitudes change by voter age. First, for 
each policy area, we use OLS to regress the political attitude on voter 
covariates, referendum effects, and integer age-bin effects; then, we 
plot the results of fitting local polynomial regressions of the age-bin 
effects on age. 

As they age, voters’ attitudes shift from the political left to the 
political right. Compared to older voters, we find younger voters 
to vote less conservatively, have higher priorities for protecting the 
environment, and more strongly support policies that benefit the 
young. In the fiscal area, while the relationship is concave, we find a 
similar trend beginning around the age of 45. The trend accelerates 
around retirement age across all four policy areas. In summary, we 
find a systematic intergenerational divide in direct democratic voting 
decisions. The extent to which age and cohort effects contribute to 
this generation gap is assessed in the following Section. 
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Separating the Impact of Age and Cohort Effects on 
Political Attitudes

Empirical implementation

For our main analysis, we aggregate the individual data to five-
year cohort-period cells. In a first stage, we regress the individual 
voting outcomes (political attitude or status-quo orientation) on 
voter attributes and cohort-referendum effects, recover the latter, 
and collapse the data onto that level. The resulting panel data set 
represents adjusted voting outcome propensities in which birth 
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particular, to derive estimates of the lifecycle-specific average field 
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rank-ageing effects that are specific to age groups 

 

2 

 

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑐𝑐  

𝑝𝑝, 

𝛽𝛽��   

𝑎𝑎�, 𝜑𝜑�,��  

𝜖𝜖�,�,��  

𝑎𝑎�  

𝛽𝛽���𝐴𝐴𝐴𝐴𝐴𝐴�,� + 𝜑𝜑�,  

𝜑𝜑�   

, we estimate:

1 To preserve the intuitive interpretability of  in the 

 

1 

 

We then use this data to estimate a version of equation (2).1 In particular, to derive estimates 
of the lifecycle-specific average field rank conditional on arbitrary cohort effects as well as on 
marginal rank-ageing effects that are specific to age groups 𝑎𝑎�, we estimate: 

 

 
1 𝑚𝑚´�𝐴𝐴𝐴𝐴𝐴𝐴�,�� ≤ |1|  

 𝑅𝑅��,� = 𝑅𝑅�,� × 5 − 2,  

𝑅𝑅�,�   

 
aggregated data, we rescale the rank measure as 

 

1 

 

We then use this data to estimate a version of equation (2).1 In particular, to derive estimates 
of the lifecycle-specific average field rank conditional on arbitrary cohort effects as well as on 
marginal rank-ageing effects that are specific to age groups 𝑎𝑎�, we estimate: 

 

 
1 𝑚𝑚´�𝐴𝐴𝐴𝐴𝐴𝐴�,�� ≤ |1|  

 𝑅𝑅��,� = 𝑅𝑅�,� × 5 − 2,  

𝑅𝑅�,�   

 
where 

 

1 

 

We then use this data to estimate a version of equation (2).1 In particular, to derive estimates 
of the lifecycle-specific average field rank conditional on arbitrary cohort effects as well as on 
marginal rank-ageing effects that are specific to age groups 𝑎𝑎�, we estimate: 

 

 
1 𝑚𝑚´�𝐴𝐴𝐴𝐴𝐴𝐴�,�� ≤ |1|  

 𝑅𝑅��,� = 𝑅𝑅�,� × 5 − 2,  

𝑅𝑅�,�    is the rank of a five-year age group in the distribution of 
voting propensities within a period.

𝑉𝑉�,�,�  

𝑉𝑉�,�,� = 𝑔𝑔�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + ℎ(𝑝𝑝) + 𝑘𝑘(𝑐𝑐) + 𝜀𝜀�,�,�                    (1) (1) 

𝑟𝑟  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝑝𝑝, 𝑔𝑔(∙), ℎ(∙), 𝑘𝑘(∙)  

 𝜀𝜀�,�,�  

𝑔𝑔′ = 𝜕𝜕𝜕𝜕�,�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,�.  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑝𝑝  

𝑐𝑐,  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑝𝑝,  

𝑐𝑐  

𝑅𝑅�,� = 𝑅𝑅�𝑉𝑉�,�� = 𝑚𝑚�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + 𝜃𝜃� + 𝜀𝜀�̃,�                       (2) (2) 

𝑅𝑅(∙)  

𝜃𝜃�  

𝑚𝑚(∙)  

𝑅𝑅�,�  

s ℎ(𝑝𝑝) 

𝜕𝜕𝜕𝜕�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,� = 𝑚𝑚´�𝐴𝐴𝐴𝐴𝐴𝐴�,�� = 1.  

𝑐𝑐 = (1895 − 1899, … , 1995 − 1999)  

 𝑝𝑝 = (1980 − 1984, … , 2015 − 2017),  

 𝑎𝑎 = 𝑝𝑝 − c = (20 − 24, … , 85 − 89). 

𝑅𝑅��,� = 𝛽𝛽��𝐴𝐴𝐴𝐴𝐸𝐸�,� + 𝜑𝜑�,�� + 𝜖𝜖�,�,��                                    (3) (3) 

 

  

where 

𝑉𝑉�,�,�  

𝑉𝑉�,�,� = 𝑔𝑔�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + ℎ(𝑝𝑝) + 𝑘𝑘(𝑐𝑐) + 𝜀𝜀�,�,� (1) 

𝑟𝑟  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝑝𝑝,  

𝑔𝑔(∙),  

ℎ(∙),  

𝑘𝑘(∙)  

 𝜀𝜀�,�,�  

𝑔𝑔′ = 𝜕𝜕𝜕𝜕�,�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,�.  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑝𝑝  

𝑐𝑐,  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑝𝑝,  

𝑐𝑐  

𝑅𝑅�,� = 𝑅𝑅�𝑉𝑉�,�� = 𝑚𝑚�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + 𝜃𝜃� + 𝜀𝜀�̃,� (2) 

𝑅𝑅(∙)  

𝜃𝜃�  

𝑚𝑚(∙)  

𝑅𝑅�,�  

s ℎ(𝑝𝑝) 

𝜕𝜕𝜕𝜕�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,� = 𝑚𝑚´�𝐴𝐴𝐴𝐴𝐴𝐴�,�� = 1.  

𝑐𝑐 = (1895 − 1899, … , 1995 − 1999)  

 𝑝𝑝 = (1980 − 1984, … , 2015 − 2017),  

 𝑎𝑎 = 𝑝𝑝 − c = (20 − 24, … , 85 − 89). 

𝑅𝑅��,� = 𝛽𝛽��𝐴𝐴𝐴𝐴𝐸𝐸�,� + 𝜑𝜑�,�� + 𝜖𝜖�,�,�� (3) 

 

  

, is again the age of cohort 

𝑉𝑉�,�,�  

𝑉𝑉�,�,� = 𝑔𝑔�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + ℎ(𝑝𝑝) + 𝑘𝑘(𝑐𝑐) + 𝜀𝜀�,�,� (1) 

𝑟𝑟  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝑝𝑝,  

𝑔𝑔(∙),  

ℎ(∙),  

𝑘𝑘(∙)  

 𝜀𝜀�,�,�  

𝑔𝑔′ = 𝜕𝜕𝜕𝜕�,�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,�.  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑝𝑝  

𝑐𝑐,  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑝𝑝,  

𝑐𝑐  

𝑅𝑅�,� = 𝑅𝑅�𝑉𝑉�,�� = 𝑚𝑚�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + 𝜃𝜃� + 𝜀𝜀�̃,� (2) 

𝑅𝑅(∙)  

𝜃𝜃�  

𝑚𝑚(∙)  

𝑅𝑅�,�  

s ℎ(𝑝𝑝) 

𝜕𝜕𝜕𝜕�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,� = 𝑚𝑚´�𝐴𝐴𝐴𝐴𝐴𝐴�,�� = 1.  

𝑐𝑐 = (1895 − 1899, … , 1995 − 1999)  

 𝑝𝑝 = (1980 − 1984, … , 2015 − 2017),  

 𝑎𝑎 = 𝑝𝑝 − c = (20 − 24, … , 85 − 89). 

𝑅𝑅��,� = 𝛽𝛽��𝐴𝐴𝐴𝐴𝐸𝐸�,� + 𝜑𝜑�,�� + 𝜖𝜖�,�,�� (3) 

 

  

 in period 

𝑉𝑉�,�,�  

𝑉𝑉�,�,� = 𝑔𝑔�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + ℎ(𝑝𝑝) + 𝑘𝑘(𝑐𝑐) + 𝜀𝜀�,�,� (1) 

𝑟𝑟  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝑝𝑝,  

𝑔𝑔(∙),  

ℎ(∙),  

𝑘𝑘(∙)  

 𝜀𝜀�,�,�  

𝑔𝑔′ = 𝜕𝜕𝜕𝜕�,�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,�.  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑝𝑝  

𝑐𝑐,  

𝑝𝑝  

𝐴𝐴𝐴𝐴𝐴𝐴�,�  

𝑐𝑐  

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑝𝑝,  

𝑐𝑐  

𝑅𝑅�,� = 𝑅𝑅�𝑉𝑉�,�� = 𝑚𝑚�𝐴𝐴𝐴𝐴𝐸𝐸�,�� + 𝜃𝜃� + 𝜀𝜀�̃,� (2) 

𝑅𝑅(∙)  

𝜃𝜃�  

𝑚𝑚(∙)  

𝑅𝑅�,�  

s ℎ(𝑝𝑝) 

𝜕𝜕𝜕𝜕�,�/𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�,� = 𝑚𝑚´�𝐴𝐴𝐴𝐴𝐴𝐴�,�� = 1.  

𝑐𝑐 = (1895 − 1899, … , 1995 − 1999)  

 𝑝𝑝 = (1980 − 1984, … , 2015 − 2017),  

 𝑎𝑎 = 𝑝𝑝 − c = (20 − 24, … , 85 − 89). 

𝑅𝑅��,� = 𝛽𝛽��𝐴𝐴𝐴𝐴𝐸𝐸�,� + 𝜑𝜑�,�� + 𝜖𝜖�,�,�� (3) 

 

  

, 

 

2 

 

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑐𝑐  

𝑝𝑝, 

𝛽𝛽��   

𝑎𝑎�, 𝜑𝜑�,��  

𝜖𝜖�,�,��  

𝑎𝑎�  

𝛽𝛽���𝐴𝐴𝐴𝐴𝐴𝐴�,� + 𝜑𝜑�,  

𝜑𝜑�   

is 
the marginal rank effect of ageing for age group 

 

2 

 

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑐𝑐  

𝑝𝑝, 

𝛽𝛽��   

𝑎𝑎�, 𝜑𝜑�,��  

𝜖𝜖�,�,��  

𝑎𝑎�  

𝛽𝛽���𝐴𝐴𝐴𝐴𝐴𝐴�,� + 𝜑𝜑�,  

𝜑𝜑�   

,  is a cohort 
effect, and 

 

2 

 

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑐𝑐  

𝑝𝑝, 

𝛽𝛽��   

𝑎𝑎�, 𝜑𝜑�,��  

𝜖𝜖�,�,��  

𝑎𝑎�  

𝛽𝛽���𝐴𝐴𝐴𝐴𝐴𝐴�,� + 𝜑𝜑�,  

𝜑𝜑�   

 is an error term. We estimate this model in a series 
of locally weighted linear regressions (LWR). In each regression, we 
weight all observations by their distance from age group 

 

2 

 

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑐𝑐  

𝑝𝑝, 

𝛽𝛽��   

𝑎𝑎�, 𝜑𝜑�,��  

𝜖𝜖�,�,��  

𝑎𝑎�  

𝛽𝛽���𝐴𝐴𝐴𝐴𝐴𝐴�,� + 𝜑𝜑�,  

𝜑𝜑�   

 using 
weights defined by a Gaussian kernel. Before the LWR, we run an 
auxiliary regression of ranks against cohort fixed effects to remove 
any time-invariant components. Age-group-

 

2 

 

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑐𝑐  

𝑝𝑝, 

𝛽𝛽��   

𝑎𝑎�, 𝜑𝜑�,��  

𝜖𝜖�,�,��  

𝑎𝑎�  

𝛽𝛽���𝐴𝐴𝐴𝐴𝐴𝐴�,� + 𝜑𝜑�,  

𝜑𝜑�   

-specific predicted 
ranks (conditional on cohort effects) are recovered as 

 

2 

 

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑐𝑐  

𝑝𝑝, 

𝛽𝛽��   

𝑎𝑎�, 𝜑𝜑�,��  

𝜖𝜖�,�,��  

𝑎𝑎�  

𝛽𝛽���𝐴𝐴𝐴𝐴𝐴𝐴�,� + 𝜑𝜑�,  

𝜑𝜑�   

 
where 

 

2 

 

𝐴𝐴𝐴𝐴𝐴𝐴�,�,  

𝑐𝑐  

𝑝𝑝, 

𝛽𝛽��   

𝑎𝑎�, 𝜑𝜑�,��  

𝜖𝜖�,�,��  

𝑎𝑎�  

𝛽𝛽���𝐴𝐴𝐴𝐴𝐴𝐴�,� + 𝜑𝜑�,  

𝜑𝜑�   is the mean over the cohort effect of any cohort at any 
period. 

Results

Exemplarily, Figure  2 displays the results for estimating the 
ageing effect on status-quo orientation and political attitude by 
policy area. We find a strong ageing effect in all four policy areas. 
Considering regulatory policy attitudes, the average rank increases 
by around 40 ranks from liberal to conservative throughout the 
course of a voting life, which equates to about two-thirds of a rank 
per year of ageing. For the status-quo orientation, the ageing effect 
is smaller and more ambiguous. The shift in environmental and 

Figure 1. Conditional mean political attitude by age and policy area. A voting outcome of one [zero] is in line with the political left [right]. Grey-
shaded areas indicate 95% confidence intervals. Dashed lines are the mean outcomes across all age groups within policy areas. N is the number of 
referenda within a policy area. Source: [10].
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generational attitudes is comparable to the change in the regulatory 
attitude. However, the transition from expressing a high priority to 
environment protection to a low priority develops rather linearly 
over the life-cycle, whereas the transition from a pro-young to a 
pro-elderly attitude accelerates near retirement age. While similar 
to the effects on political attitudes, the ageing effect on status-quo 
orientation is slightly attenuated in both policy areas. Last, we find 
an approximately convex ageing effect in the public finance area. 
Voters’ attitude toward supporting progressive policies increases until 
age 40; from then on, they shift back to supporting more regressive 
policies, which they actively pursue by rejecting the status quo.

In general, the ageing effect on attitude ranks controlling for 
cohort effects is in line with the cross-sectional evidence presented 
in Figure  1, reaffirming that a causal age effect is driving the 
intergenerational divide. Comparing the age effects on political 
attitude and status-quo orientation ranks in the regulatory and 
public finance policy areas indicates that voters’ shift in political 
attitudes is more likely due to age-dependent utility-maximisation 
than habituation. The strong retirement effect in the generational 
policy area further supports this interpretation.

Conclusion

We document the existence of a generation gap in voting 
outcomes using post-vote survey data covering 305 Swiss referenda 

held since 1981. We find older voters to less likely support policies that 
aim to protect the environment or benefit the younger population, 
including families with children. These differences in voter attitudes 
are causally linked to ageing effects – different socioeconomic 
and political experiences across cohorts cannot explain the 
intergenerational divide. Consequently, it will become increasingly 
difficult for ageing societies to win majorities for forward-thinking 
reform projects in direct polls, such as policies aimed at mitigating 
climate change, improving the quality of education, and providing 
sustainable infrastructure.
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