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Personal carbon trading (PCT) has been proposed as a policy measure to reduce greenhouse
gas emissions from mobility. Like all climate policies, PCT inevitably has equity impacts,
which are mainly linked to its distributional effects. The aim of this paper is to find out
whether a PCT scheme for mobility can promote equity. Mobility is fundamental to people,
but the benefits and burdens of mobility are currently inequitably distributed between
population groups. A PCT scheme on mobility would have generally progressive income
effects as mobility emissions tend to rise in line with income level. PCT has the potential to
reduce social and transport disadvantage with its progressive effects and through reducing
exposure to transport externalities.

Perceived fairness of the effects of a climate policy such as PCT are studied through a survey.
The results show that redistributions under a PCT scheme are perceived fair if they place
burdens only on people with high income. Perceived fairness of policies is largely linked to
individual’s political orientation and attitudes towards responsibility for emission
reductions. There is also some evidence of self-interest explaining perceptions of fairness,
as people might find policies fairer if they increase their personal material welfare.

This Master’s Thesis was written in the format of a scientific article.
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Henkilokohtaista paastokauppaa (personal carbon trading, PCT) on ehdotettu keinoksi
vahentda liikkumisen kasvihuonekaasupaastoja. Silla, kuten kaikilla ilmastopolitiikan
toimenpiteilld, on véistdmattd vaikutuksia oikeudenmukaisuuteen, liittyen péa&asiassa
tulonjakovaikutuksiin.  Taémén ty6n tavoitteena on selvittdd, miten liikenteen
henkilokohtainen péa&stokauppa voi edistdd oikeudenmukaisuutta. Liikkuminen on térkea
edellytys riittdvadn hyvinvointiin, mutta liikkumisen hyoddyt ja haitat jakautuvat
epéoikeudenmukaisesti  eri  védestoryhmien kesken. Liikenteen henkilokohtaisella
paastokaupalla olisi progressiivisia tulonjakovaikutuksia, koska liikkumisen paastot
keskim&arin nousevat moninkertaisesti tulotason mukana. PCT voi progressiivisilla
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paastévahennykset johtavat pienempéaan altistukseen liikenteen ulkoisvaikutuksille.

PCT:n kaltaisen paastovédhennysmekanismin vaikutusten reiluutta tutkitaan kyselyn avulla.
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taakan vain hyvatuloisille ihmisille. Tulonsiirtojen koettuun reiluuteen vaikuttaa suurelta
osin vastaajan poliittinen suuntaus ja asenteet padstdévahennyksien vastuunjaosta ja
tarkeydestd. Oman hyodyn tavoittelu vaikuttaa myds késityksiin reiluudesta, silla joissain
tapauksissa toimenpiteet koetaan reilummaksi, jos ne lisdavét vastaajan omaa aineellista
hyvinvointia.
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Abstract

Personal carbon trading (PCT) has been proposed as a policy measure to reduce greenhouse gas
emissions from mobility. Like all climate policies, PCT inevitably has equity impacts, which are mainly
linked to its distributional effects. The aim of this paper is to find out whether a PCT scheme for mobility
can promote equity. Mobility is fundamental to people, but the benefits and burdens of mobility are
currently inequitably distributed between population groups. A PCT scheme on mobility would have
generally progressive income effects as mobility emissions tend to rise in line with income level. PCT
has the potential to reduce social and transport disadvantage with its progressive effects and through
reducing exposure to transport externalities.

Perceived fairness of the effects of a climate policy such as PCT are studied through a survey. The
results show that redistributions under a PCT scheme are perceived fair if they place burdens only on
people with high income. Perceived fairness of policies is largely linked to individual’s political
orientation and attitudes towards responsibility for emission reductions. There is also some evidence of
self-interest explaining perceptions of fairness, as people might find policies fairer if they increase their
personal material welfare.

This Master’s Thesis was written in the format of a scientific article.

Keywords: personal carbon trading, urban mobility, equity, fairness, distributional effects

1. Introduction

Governments have agreed to a long-term goal of keeping the increase in global average temperature to
well below 2°C above the pre-industrial levels (United Nations, 2015). This agreement requires rapid
reductions in global greenhouse gas (GHG) emissions in all sectors. In the EU, transport sector
contributes to 28% of total GHG emissions and emissions from transport are expected to grow at a
faster rate than in any other sector (EEA, 2019a). Transport sector has suffered from a lack of efficient,
effective, and equitable policies targeting reductions in emissions.

In Finland, mobility contributes by 27% of the average personal carbon footprint and 80% of mobility
emissions occur from private car use (IGES et al., 2019). Individuals’ emission levels tend to rise in
line with income level causing disparities in the distribution of GHG emissions. In Finland, the average
carbon footprint from consumption in the highest income decile is 2.6 times that of the lowest income
decile, while in mobility it is even higher, with a 3.8 times difference. (Nissinen and Savolainen, 2019).
Global emissions remain highly concentrated: the richest 10% of world population is responsible for
half of total lifestyle emissions, while the poorest half of world population is responsible for 10% of
emissions (Oxfam, 2015). The focus of climate policies should be in individual high-emitters rather



than high-emitting countries, due to a decreasing trend in inequality in international distribution of
emissions and increasing trend in inequality in intranational emissions (Chancel and Piketty, 2015).

Personal carbon trading (PCT) is an umbrella term for downstream cap-and-trade policies (see e.g.
Fawcett and Parag, 2010). Under PCT a cap is set on individuals’ emissions in chosen sectors, such as
mobility and housing, and a corresponding amount of emission rights is allocated to individuals. The
cap reflects the emission reduction target in the sector and is to be reduced over time. Those exceeding
the personal emission budget are required to purchase additional emission rights while those who emit
below their budget can sell their unused rights, and therefore make a profit from low emissions. The
emission right price is determined in the market, but market operator can set a minimum and maximum
price or reduce the number of emission rights available in the market. PCT policies differ from other
carbon pricing mechanisms as they set a tangible cap on individuals’ emissions.

Equity is one of three key criteria for evaluating the effects of a climate policy alongside with efficiency
and effectiveness (Klinsky et al., 2017; Starkey, 2012; Wadud et al., 2008). Principle of efficiency
requires a policy to be implemented in the most cost-effective way, and principle of effectiveness
requires a climate policy to lead to the required level of emission reductions (Stern, 2008). Equity as a
distributive justice principle delineates that, outcomes should be allocated according to contributions,
which in climate policy context is often called the polluter-pays principle (Colquitt and Rodell, 2015;
Deutsch, 1975; Hammar and Jagers, 2007). The ethical and political issues that arise from climate
change mitigation are the concerns of climate justice. Its key issues are a just distribution of benefits
and burdens associated with GHG emissions with an emphasis on global and intergenerational justice
(Meyer and Roser, 2006). The debate on climate justice has primarily focused on the rights and
responsibilities of nations at the international level, while intranational and urban scale questions of
climate justice have gained less attention (Bulkeley et al., 2014).

The equity implications of a climate policy instrument are usually linked to distributional effects, which
all policy measures targeting emission reductions will inevitably have. Progressive policies promote
social equity as they make those with low income financially better off relative to those with high
income. The distributional effects of climate policies depend on the design of the instrument, the sector
which it addresses and the initial socio-economic conditions in the implementation area (Zachmann et
al., 2018). Besides income distribution, targeting emissions reductions in transport sector requires
considering transport-related equity implications. Mobility is a fundamental requirement for well-being
and affects people’s economic and social opportunities. Social equity requires an equitable distribution
of all benefits and burdens that arise from mobility over different population groups, with particular
emphasis on the most disadvantaged people (Litman, 2002).

The distributional effects of PCT have been theoretically assessed in a few national contexts (Li et al.,
2015; Thumim and White, 2008; Wadud et al., 2008), and the perceived fairness of PCT has been
studied through surveys (Bird and Lockwood, 2009; Jagers et al., 2010). There is a growing body of
literature on mobility-related equity (see Section 2.1). There is, however, still a lack of knowledge on
how these topics are connected to each other, i.e. whether a climate policy instrument such as PCT can
promote mobility-related equity. This paper will tackle this knowledge gap, i.e., examine the potential
of a PCT scheme for mobility to address equity issues. The research question is: How can personal
carbon trading for mobility promote equity? More specifically: What kind of equity issues exist related
to mobility? Which equity issues can PCT address? How fair are the impacts of PCT perceived? And
which personal factors affect the perceived fairness?



2. Theoretical framework

2.1 Equity in mobility

Mobility is fundamental for individual well-being as it provides social connectivity and access to key
activities such as work, education, and health care. Level of mobility significantly affects people’s
economic and social opportunities and the potential for interaction (Litman, 2002; Martens, 2016).
Mobility-related equity concerns have gained attention in research during the last decade, yet there is a
lack of adequate methods to assess equity in mobility (Di Ciommo and Shiftan, 2017). Litman (2002)
defines three categories of transport equity: horizontal equity, vertical equity with regard to income and
social class, and vertical equity with regard to mobility need and ability. Horizontal equity concerns the
distribution of transport benefits and burdens between individuals and groups considered equal in ability
and need. Vertical equity is concerned with the distribution of benefits and burdens between individuals
and groups that differ by income or social class. Transport policies are vertically equitable if they favour
economically and socially disadvantaged groups. Transport-related vertical equity can also be
concerned with the distribution of impacts between individuals and groups that differ in mobility ability
and need.

Lucas et al. (2019) propose a framework for measurement of equity in the distribution of transport
outcomes through principles of distributive justice. The framework builds on three key components: 1)
defining the benefits and burdens of interest, 2) distinguishing the population groups across which they
are distributed, and 3) defining the principle for determining whether a given distribution is just, fair,
or equitable. Accessibility, defined as the ease of reaching key activities and opportunities, is often
considered the main benefit of transport. Accessibility level experienced by a person depends on
context, for instance transport systems and land use patterns, as well as personal attributes such as
income level, physical abilities and access to vehicles (Martens, 2016). Pereira et al. (2017) suggest that
some minimum level of accessibility to key destinations is a basic capability that is necessary for people
to satisfy their basic needs, and that fair distribution of accessibility should not violate individuals’ basic
rights, should reduce inequalities of opportunities, prioritise disadvantaged and vulnerable groups, and
mitigate transport externalities. An equitable transport system provides every person the required level
of accessibility to opportunities, services, and social networks to participate in the economic, political,
and social life of the community (Kenyon et al., 2002).

An unfair distribution of benefits and burdens of transport causes adverse social impacts, such as
transport poverty. Lucas (2012) defines the concept of ‘transport poverty’ to exist at the interface of
‘transport disadvantage’ and ‘social disadvantage’, thereby combining issues such as lack of access to
private vehicle or poor public transport services with social issues such as low income and
unemployment. According to Lucas, transport poverty leads to ‘inaccessibility’, which in turn may
result in ‘social exclusion’ of certain population groups. Mattioli et al. (2017) distinguish two different
ways in which the term ‘transport poverty’ is used in literature. First is a broader understanding where
it refers to all kinds of inequalities in transport and access along with notions such as ‘transport
disadvantage’ and ‘transport-related social exclusion’. Second is a more specific meaning where
‘transport poverty’ is used to refer to the affordability of transport alongside with notions of ‘transport
affordability’, ‘forced car ownership’ and ‘car-related economic stress’. Mattioli et al. (2017)
themselves use ‘transport poverty’ to refer to the former and ‘transport affordability’ to refer to the latter
meaning.

Lucas et al. (2016) explain transport poverty as an overarching combination of the subset of transport
affordability, mobility poverty, accessibility poverty, and exposure to transport externalities. They make
a comprehensive definition that individual is transport poor if, in order to satisfy his/her daily basic
activity needs, at least one of the following conditions apply: 1) There is no transport options available
that is suited to the individual’s physical condition and capabilities; 2) The existing transport options



do not reach destinations where the individual can fulfil his/her daily activity needs, in order to maintain
a reasonable quality of life; 3) The necessary amount spent on transport leaves the household with a
residual income below the official poverty line; 4) The individual needs to spend an excessive amount
of time travelling, leading to time poverty or social isolation, and 5) The prevailing travel conditions
are dangerous, unsafe or unhealthy for the individual.

Certain socio-demographic groups have been identified at greater risk to suffer from transport poverty
than others (see e.g. Combs et al., 2016). These vulnerable population groups include low-income
households, rural households, households without a motorised vehicle, children and the elderly, people
with physical or cognitive limitations, and immigrants and ethnical minority groups. The vulnerable
groups not only travel less but are most often worse impacted by the disbenefits and externalities of the
transport system (EEA, 2019b; Kay, 2011). The uneven outcomes of transport, especially on vulnerable
groups, can reduce people’s ability to fully participate in society and can ultimately lead to their social
exclusion (Lucas and Jones, 2012).

Some transport modes, especially motorised private road transport, impose negative externalities on
society, including environmental damage, accidents and congestion, the cost of which are generally not
reflected in the current market prices (Santos et al., 2010). According to Gossling et al. (2019), each
kilometer driven by car in the EU incurs an external social cost of 0,11 €, while walking and cycling
represent external benefits of 0,18 € and 0,37 € per kilometer due to public health improvements. The
underestimated social cost leads to disadvantageous favouring of car transport in current transport
investment policies, while considerable burdens are put on other users of transport systems and the
whole society. Most severely, air and noise pollution from road transport have significant impacts on
public health, especially in urban areas. In the EU, road transport contributes to thousands of annual
premature deaths through nitrogen oxides and particulate matter concentrations and noise pollution
(EEA, 2019b, 2016). The health impacts of air and noise pollution are not evenly distributed as lower
socio-economic groups tend to be more exposed, and elderly people, children and people with pre-
existing health conditions are more vulnerable to them (EEA, 2019b; Li et al., 2018).

There is a robust and significant relationship between households’ income and their carbon footprint,
and low-income households are generally characterised by lower car ownership rates and higher use of
sustainable modes of travel (see e.g. Gough, 2013; Ivanova et al., 2016; Nissinen and Savolainen, 2019).
Brand et al. (2013) found highly unequal distribution of transport emissions in their survey in the UK,
while the main characteristics explaining high emissions were car ownership, full-time employment,
and home-work distance. Energy-intensive goods, such as mobility, tend to have higher income
elasticity of demand (Oswald et al., 2020). Therefore, as income increases people spend more of their
money on energy-intensive goods, leading to disproportionately high energy and carbon footprints of
high-income individuals. Inequality in energy consumption adversely affects the distribution of benefits
that result from mobility-related energy use.

2.2 Distributional effects of PCT

Studies on distributional effects of PCT schemes for mobility find generally progressive effects, but
there is some variation depending on the chosen emission right allocation method. Wadud et al. (2008)
evaluate the welfare distribution caused by a PCT scheme for personal road transport sector with equal-
per-capita allocation. Distribution of relative burden between income groups is presented among all
households, as well as representative vehicle-owning and non-vehicle-owning households. The results
show that among all households, PCT is strictly progressive when demand responses of different socio-
economic groups are not considered, and mostly progressive when demand response is considered.
Among vehicle-owning households PCT is generally progressive but situations of regressivity exist,
notably between the lowest and second lowest quintile. Among non-vehicle-owning households the
distribution of relative burden is strictly progressive, and the welfare gains for non-vehicle-owning
households provide a significant incentive not to drive a vehicle. Although vehicle-owning households



in the lowest income quintile suffer a welfare loss, there are more households in the lower income
quintiles with welfare gains, as vehicle ownership is relatively lower among them.

The distributional effects of a PCT scheme for mobility and heating with equal-per-capita allocation
among adult population are found progressive with majority of low-income households gaining benefits
from surplus allowances and majority of high-income households having to buy allowances or reduce
emissions (Thumim and White, 2008). The effects vary within income groups depending on
households’ mobility and housing energy consumption patterns. Urban households and larger
households in terms of number of adult occupants are more likely to have surplus allowances than rural
and smaller households. A study on an equilibrium price for emission allowances and potential welfare
changes under a PCT scheme with equal-per-capita allocation find PCT to be progressive due to
generally lower emission levels of poorer people (Li et al., 2015). A study on PCT with equal allocation
among car owners find similar distributional effects (Raux and Marlot, 2005). High-income households
face more losses than low-income households and necessary travel would generally not be affected.
Situations of fragility might exist among vulnerable groups, such as rural low-income households
dependent on private car transport. In addition to overall progressive effects, population density has
been found as major determinant of welfare changes of PCT for transport, with rural individuals more
likely to experience negative welfare change (McNamara and Caulfield, 2013).

One of major barriers to the adoption of effective climate change mitigation policies is that they are
widely perceived to have regressive effects (Blichs et al., 2011). Being generally progressive, PCT
addresses this concern. The remaining distributive problem is caused by variation in emissions between
households of similar incomes as, for instance, PCT on mobility and housing would leave nearly 10%
of all households as “low-income losers” (Thumim and White, 2008). Focusing solely on distributional
effects between income groups, instead of a wider range of socio-economic characteristics, may
disguise considerable variations of the distribution of benefits and burdens within income groups
(Buchs et al., 2011). Low-income rural households are a typical group facing losses by being vulnerable
to distributional effects of carbon pricing in transport (McNamara and Caulfield, 2013; Perrels, 2010).
They are often in a position where mobility emission reductions cannot be achieved because all potential
measures require investments they cannot afford. Their investment capacities could be improved by a
public support mechanism taken simultaneously with the introduction of carbon pricing. Besides
monetary support, the support measures could include improvement of public transport services,
support for telecommuting and energy efficiency based car purchase taxes. Zachmann et al. (2018)
argue that the harmful distributional effects of climate policies can be addressed by compensating low-
income households or designing the policies in a way that reduces adverse distributional effects or
introduces progressive features.

Two distinct approaches have been proposed to moderate the negative equity impacts of PCT:
modifying the way in which allowances are allocated and financially compensating low-income
households (White and Thumim, 2009). Moderating the adverse impacts on low-income households
requires identifying key characteristics that increase the likelihood of a low-income household to be
made worse off under PCT. When mobility-related structural factors are concerned, these include
number of children, rurality, and age of household reference person. Both approaches seem applicable
to increase the likelihood of a household to be able to avoid deficit through behavioural change and
measures to cut emissions, but they may face other drawbacks, such as high costs of a financial
compensation system. In addition to these two approaches, a revised PCT model has been proposed to
address the distributional issue of low-income losers (Burgess, 2016). In the revised model, the emission
cap for being required to purchase top-up allowances is higher than the cap for being able to sell surplus
allowances, reducing the number of low-income people suffering welfare losses.



2.3 Impacts of PCT on transport poverty

Transport poverty is a major consequence of an unequitable distribution of benefits and burdens of
mobility, and exists at the interface of transport disadvantage and social disadvantage (Lucas, 2012).
With generally progressive effects between income groups, PCT can address social disadvantage of
low-income groups by making them financially better off. The progressive effects of PCT can improve
transport affordability of low-income groups, and improved affordability can indirectly address
mobility and accessibility poverty (Lucas et al., 2016). PCT improves particularly the affordability of
sustainable transport modes as it incentivises reductions in mobility emissions. PCT can also help low-
income individual to stay above the poverty line after the necessary amount spent on transport, and
mobility emission reductions achieved under PCT can improve individuals’ travel conditions by
reducing air and noise pollution and injury risk through reducing conventional vehicle use (see
definition of a transport poor by Lucas et al.). Mobility emission reductions achieved under PCT would
reduce exposures to a variety of transport externalities. Predetermined reduction in GHG emissions is
guaranteed under PCT, and reduced use of conventional vehicles would also reduce other externalities
associated with them, such as air pollution. A major reduction in all motorised transport would reduce
externalities such as noise pollution, traffic injuries, and congestion. Internalising at least part of the
costs of GHG emissions and other transport externalities would reduce social costs of transport, which
can be remarkable (G0ssling et al., 2019).

PCT has a potential distributive problem of low-income groups facing additional burdens. A number of
common characteristics were found between vulnerable groups likely to suffer from transport poverty
and low-income groups likely to end up worse off under PCT, including rurality, number of children in
the household and age (Combs et al., 2016; White and Thumim, 2009). Typical example of low-income
loser groups and transport poor groups are car-dependent low-income rural households. Mattioli et al.
(2018) study the “car-related economic stress”, defined as a subset of transport affordability issues that
are related to expenditure on motoring. They find that 9% of households have low income and high
motoring expenditure and low response to fuel price changes. These households have distinct socio-
demographic characteristics, such as low employment rates, over-presentation of ethnic minorities and
rurality. Most low-income car owning households are included in this group, which implies an adverse
car-dependency among low-income households.

From the definitions of transport poverty, it can be concluded that PCT has the potential to address
transport affordability issues and reduce exposure to transport externalities, as long as adverse effects
on certain low-income groups are mitigated through modified allocation or additional compensation.
Progressive effects of PCT may reduce social disadvantage of low-income individuals and emission
reductions and reduced car use may reduce transport disadvantage of people adversely exposed to these
transport externalities. Low-income disadvantaged and vulnerable groups would gain relatively more
welfare from these improvements as they are more exposed or more vulnerable to transport externalities.
These effects have the potential to make the distribution of benefits and burdens of mobility more
equitable.

2.4 Perceived fairness of PCT

Distributional effects of climate policies raise questions about fairness, and public acceptability of such
policies increase the likelihood that governments adopt them (Buichs et al., 2011). Hammar and Jagers
(2007) show that besides personal material welfare, fairness in climate policy design does matter. Their
study points at self-interest being an important factor explaining whether people tend to accept climate
policies or not. Self-interest, i.e putting one’s own material welfare ahead of others, stands out especially
regarding car users and non-car users. An overview of perceived fairness of carbon pricing policies by
Maestre-Andrés et al. (2019) indicates a high concern over distributional effects, especially in relation
to vulnerable groups, and on the other hand little trust on governments to mitigate adverse effects. They
find that majority of people prefer the use of carbon pricing revenues in a range of environmental
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projects instead of redistribution to reduce the regressive effects of policies, but those who better
understand the principles of carbon pricing prefer using revenues for redistribution.

Despite the overall progressiveness of PCT, equal allocation of emission rights has been considered
unfair from environmental justice perspective (Starkey, 2012). A 2009 survey showed similar
perceptions of the fairness of equal allocation: 70% strongly agreed that PCT with equal-per-capita
allocation “would be unfair because some people need more carbon credits than others” (Bird and
Lockwood, 2009). A survey on the perceived fairness of expected distributional effects under equal-
per-capita PCT showed that the only redistribution considered as fair by most respondents was from
people with high income to those with low income, as 59% found it fair (Jagers et al., 2010). The
redistributions that were considered most unfair were from rural to urban people and from households
with children to households without children with ca. 80% finding them unfair.

Fairness of policies is largely subjective and affected by factors such as perceived inequality, self-
interest, and ideology. Preferences for redistribution are one of the key determinants between political
left and right. Left-right political orientation is shaped by individuals’ socioeconomic background and
has a causal effect on support for redistribution, with left-wing voters supporting redistributions and
right-wing voters opposing them (Jager, 2008). Individual labour market position and household
income are main factors shaping preferences for redistribution, followed by perceptions of social
mobility and the effects of prevailing political regime (Guillaud, 2013). Durante et al. (2014) find self-
interest of those in low-income brackets as the dominant motive for preferences for redistribution
followed by perceptions of fairness and social preferences. Perceived inequality often differs from
actual inequality and is rather linked to socio-economic variables, self-interest, and ideological beliefs
(Bobzien, 2019). Perceptions of inequality are associated with preferences for redistribution: stronger
perception of inequality leads to stronger preference for redistribution and vice versa.

3. Materials and methods

3.1 Study area

The city of Lahti was used as a site of study due to a PCT pilot which took place at the area in 2018-
2021. The city represents a typical mid-sized Finnish city with average population characteristics and
had 119 917 inhabitants at the time of the study (January 2020, SVT 2020). The city is also a model
example of typically Finnish car culture which is due to a cold northern climate, limited public transport
services as well as relatively long living distances, which make for an average of 40 km of car travel
per person a day (Lahti 2018).

The average annual income of Lahti citizens is a little less (27 016 €/year, in 2015) than that of the
entire country (28 750 €/year), and spans between the averages of 20 758 € and 48 519 € according to
neighborhood within the city (Lahti 2017). The average annual income of the Lahti citizens is generally
higher in neighborhoods that are located outside of the city center, while it is the opposite for the low
income groups (with one notable exception of the affluent neighborhood of Jalkaranta near the city
center).

In the last general elections in Lahti — 2019 Finnish parliamentary elections (April 19" 2017) — The
Social Democratic Party gained the largest number of seats in the parliament with 25,2 per cent share,
with Finns Party coming in at second with 21,2 per cent, and National Coalition at 20 per cent. The top
parties were followed by Green League (10%), Left Alliance (6,9%), Centre Party (6,5%) and Christian
Democrats (6,1%) respectively (Finnish Ministry of Justice 2019a). The Lahti popular vote hence
resembled that of the national average which saw Social Democratic Party come at the top (17,7%),
Finns Party second (17,5%), Followed by National Coalition Party (17 %), Centre Party (13,8%), Green
League (11,5%) and Left Alliance (8,2%) respectively (Finnish Ministry of Justice 2019b).
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3.2 Data

The data for this paper was collected via a survey conducted in Lahti. A questionnaire was sent to a
random sample of 1 200 Lahti residents in December 2019 followed by second round in January 2020.
The random sample was provided by the Finnish Population Register Centre and the sample was limited
to residents aged 16 and over. The questionnaire was sent by mail with an opportunity to respond online.
A total of 358 responses were gathered, of which 61 online, making the response rate 30 per cent.
Despite the relatively low response rate, the sample was adequately representative of the Finnish
population aged 16 and over (Table 1). In terms of residential location, the sample was not
representative of the population as a whole as it consisted of people from mostly urban or peri-urban
areas. Due to the lack of rural respondents, the survey considers urban mobility rather than mobility in
general.

Table 1. Comparison of socio-economic characteristics in survey sample and Finnish population (data by
Statistics Finland).

Finnish
Sample population
(age 16-)
Gender Male 47% 49%
Female 53% 51%
Age group 16-29 20% 20%
30-39 12% 15%
40-49 15% 14%
50-59 17% 16%
60-69 17% 16%
70- 19% 18%
Education level Primary school or less 21% 27%
Secondary school 50% 51%
Bachelor's degree 16% 12%
Master's degree 10% 10%
Licentiate or doctoral degree 3% 1%
Household's yearly 0-12 000 13% 16%
income divided by 12 001-18 000 18% 23%
number of adults (€) | 18 001-24 000 23% 20%
24 001-30 000 20% 18%
30 001 - 42 000 15% 16%
42 001 - 60 000 9% 6%
60 001 - 3% 3%
Employment status Employed 47% 47%
Unemployed/jobseeker 6% 5%
Retired 34% 31%
Student 10% 16%
Social classes (EG) Upper service (1) 7% 9%
*xx Lower service (1) 27% 23%
Routine non-manual (I11) 31% 23%
Petty bourgeoisie (1V) 9% 14%
Supervisors etc., skilled manual (V-VI) 13% 14%
Semi- and unskilled manual (VII) 13% 19%

*QOriginal symbols of Erikson-Goldthorpe schema are provided in parenthesis
**Source: (Erola, 2010)

The survey comprised of questions including basic background variables such as socio-economic
information as well as household characteristics. These were complemented by personal mobility-
related questions, which included distance from home to city centre, monthly amount of money spent
on mobility, car ownership, and distance to nearest public transport stop or station.
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The main part of the survey included a set of questions concerning fairness perceptions of urban
mobility that inquired about the three mobility redistributions based on, for instance, the results of Jagers
et al. (2010): redistribution from high-income households to low-income households, redistribution
from households with children to households without children, and redistribution from households in
rural and sparsely populated areas to urban households. These redistributions were expected to take
place under a PCT scheme as, on average, high-income households generate more transport emissions
than low-income households, rural and peri-urban households more than urban households, and
households with children more than households without children (Nissinen and Savolainen, 2019). The
respondents assessed the fairness of each redistribution on a 5-point Likert scale from ‘very fair’ to
‘very unfair’ with an additional option for ‘don’t know’.

The aforementioned questions of fairness perceptions were supplemented with a set of questions
concerning social equity and attitudes towards income inequality as these aspects are likely to have
impact on perceived fairness of any redistribution. Social equity is a highly subjective topic and
connected to factors such as values, political orientation, and self-interest. Attitudes towards mobility
emission reductions are in turn likely to affect the perceived fairness of redistributions under PCT, as
they are based on mobility emission levels. The prime attitudes were divided into two alternatives:
support for equal responsibility and support for differentiated responsibility for mobility emission
reductions. Attitudes towards social equity and income equality were queried through six statements
about a just society to which answers were given on a 5-point Likert scale from ‘strongly agree’ to
‘strongly disagree’ with an additional option for ‘don’t know’. The same scale was used to measure
attitudes towards transport emission reductions and responsibilities.

To further examine the differences in redistributive fairness attitudes, personal political orientation was
surveyed through a question of political party identification. The parties were divided into groups based
on a political spectrum with two axes, left-right dimension and GAL (green, alternative, libertarian) -
TAN (traditional, authoritarian, nationalist) dimension, according to an analysis of Finnish parties in
the 2019 election (Grénlund and Strandberg, 2019). GAL-TAN dimension has been used by political
scientists to represent the value conflict between conservative and liberal values in addition to the
traditional division between political left and right. These groups allow us to examine whether
dimensions of political orientation explain differences in fairness perceptions.

There was an error in the question sheet, including statement “on average, rural households generate
less transport emissions than urban households” while the truth is vice versa. Despite the error, the
actual question concerned fairness of redistribution from rural to urban people. The error was corrected
in the reminder questionnaire sheet but might have affected nearly half of the answers.

3.3 Analysis

The relationships of 15 background variables and six sum variables, related to opinions about income
equality and emission reduction responsibility, with the perceived fairness of redistributions were
studied. Exploratory factor analysis (EFA) was used separately for question patterns of income equality
and emission reduction responsibility, to help to form sum variables. EFA with the maximum likelihood
(ML) extraction and the Varimax rotation was used and two factors were found in both cases. The scree
test, the proportion of variation explained, and the interpretability of factors were used as criteria, but
all of those led to same solution. Instead of using imputation methods the sum variables were used based
on those factor solutions. Respondents that missed over a third of answers were omitted to improve the
reliability of sum variables.

Statistical significance of background variables was examined using cross-tabulation, and for sum
variables a one-way analysis of variance was used, respectively. In the next step, ordinal regression
analysis was used to seek the best models to explain response variables (perceived fairness of
redistributions). For statistical analysis, the response variables were re-classified to fair (1-2), neutral
(3) and unfair (4-5), respectively. The first class was used as response in regression models.
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All main effects of the categorical and continuous variables were tested, and all potentially interesting
two-way interactions were included in the models. Stepwise selection method was used to explore
possible statistically significant interactions. New variables were included in the models based on
significance level of 0.25 and kept in the models based on significance level of 0.10, respectively.
Multiple significant interactions were found for high vs. low income redistribution, none for households
with vs. without children and only one significant predictor for rural-urban redistribution. Thus, ordinal
regression model for the last one was not included in results section.

Comparison of categorical variables are presented through odds ratios in the results section. A
significance level of 0.05 was used in these comparisons. Statistical analyses were performed with the
SAS Enterprise Guide 7.15. (SAS Institute Inc., Cary, NC, USA).

4. Results

4.1 Perceived fairness of expected redistribution under PCT

The only redistribution perceived as fair by majority of the survey participants was from high to low
income people (Table 2). Redistribution from rural to urban households was found the most unfair, and
redistribution from households with children to households without them was also perceived as unfair
by majority.

Table 2. Perceived fairness of three potential redistributions under a PCT scheme for mobility.

Redistribution based on Very Quite  Neither fair  Quite Very N
mobility emission levels fair fair nor unfair  unfair  unfair

From people with high income 15% 38% 24% 14% 9% 310
to people with low income

From households with children 3% 8% 24% 36% 30% 314
to households without children

From rural and peri-urban 1% 7% 18% 36% 38% 299

people to urban people

4.2 Factors explaining the perceptions of fairness

Statistically significant relations between background variables and perceptions of fairness were found
from every redistribution (Table 3). For the simplicity of statistical analysis, the classes of fairness were
reduced to three: fair, neutral, and unfair. Total distribution of answers to the two question patterns,
from which the sum variables were created, can be found in Appendix Il.
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Table 3. Statistical significance of factors explaining perceived fairness of redistributions among households.
Background variables were compared based on cross tabulation using the Cochran-Mantel-Haenszel (CMH) test
statistic, and the sum variables of questions patterns by one-way analysis of variance (ANOVA) using F-test,
respectively. P values < 0.05 are bolded.

Explaining factor High vs. low Households Rural vs.
income with vs. urban

without households
children

Gender (remale, Male) 0.263 0.676 0.774

Age (1634, 3559, 60-) 0.608 0.106 0.391

Perceived income sufficiency 0.004 0.046 0.111

(Sufficient, Insufficient)

Household size (1, 2, 3 or more) 0.124 0.000 0.516

Children in the household (o children, 0.487 0.001 0.580

One or more children)

Car ownership (o car, one or more cars) 0.001 0.001 0.117

Distance to city centre (o-1,9km, 2-4,9km, 0.186 0.769 0.950

5+ km)

Social class (upper class, Middle class, Lower 0.007 0.002 0.482

class)

Distance to nearest public transport 0.010 0.809 0.079

StOP (Less than 500m, More than 500m)

Educational level (Primary school, Secondary 0.001 0.005 0.248

school, Tertiary education)

Share of income spent on transport 0.403 0.667 0.426

(Less than 5%, More than 5%)

Political orientation (eftcaL, Right/GAL, 0.000 0.202 0.046

Right/TAN, Floating voters)

Monthly amount spent on transport 0.020 0.008 0.136

(€) (0-49, 50-99, 100-)

Employment status Empioyed, 0.921 0.009 0.279

Student/Unemployed, Retired)

Annual household income per adult 0.004 0.002 0.147

(€) (0-20 000, 20 001-30 000, 30 001-)
Sum variables:

Attitudes towards social equity and 0.076 0.630 0.600
income equality
Support for income 0.000 0.134 0.896
inequality
Support for income 0.001 0.003 0.732
equality
Attitudes towards responsibility for 0.000 0.331 0.678
mobility emission reductions
Support for 0.054 0.290 0.358

differentiated
responsibilities for
emission reductions

Support for equal 0.000 0.001 0.010
responsibility for
emission reductions

4.2.1 Redistribution from people with high income to people with low income

Support for equal responsibility for emission reductions was found to have the highest explanatory
power in a regression analysis for the high to low-income redistribution, while in total the regression
model explained 49% of the total variance (Table 4). Higher support for equal responsibility was
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associated with higher perceived fairness. Political orientation represented the second highest
explanatory power for income level-based redistribution. Voting for a left/GAL party was associated
with highest perceived fairness, while right/GAL voters found it the most unfair (Figure 1). 70% of
left/GAL voters, 24% of right/GAL voters, and 37% of right/TAN voters found the redistribution fair,
while among floating voters the proportion was 52%. Higher support for income equality was associated
with higher perceived fairness partly through interaction with perceived income sufficiency, which
itself was associated with lower level of fairness and showed a high interaction with many factors.
Higher educational level decreased perceived fairness: 66% of those with primary school or lower
education found the redistribution fair, whereas 41% of those with secondary education and 30% of
those with tertiary education found it fair.

Some background variables showed strong statistical significance in the cross-tabulation but were not
included in the regression model. Higher income level and social status were associated with lower
perceptions of fairness. Those from car-owning households also showed lower level of fairness, similar
to those who spend more money on transport. They were probably outweighed from the regression
model by factors with higher explanatory power.

Table 4. Statistically significant predictors for perceived fairness of high vs. low income redistribution based on
ordinal regression models. A significance level of 0.10 was used.

High vs. low income - Tests of fixed effects (Type lll)

P Variance
2

e D7 el value explained
Employment status 2 10.41 0.006 1%
Perceived income sufficiency 1 0.05 0.826 3%
Employment status x Perceived income sufficiency 2 8.29 0.016 2%
Distance to nearest public transport stop 1 6.26 0.012 1%
Educational level 2 10.78 0.005 3%
Employment status x Educational level 4 13.41 0.009 2%
Political orientation 3 13.98 0.003 11%
Support for income equality 1 0.09 0.769 4%
Support for income equality x Perceived income sufficiency 1 5.16 0.023 1%
Support for differentiated responsibilities for emission 1 12.12 0.001 2%
reductions

Support for differentiated responsibilities for emission 1 411 0.043 1%
reductions x Perceived income sufficiency

Support for equal responsibility for emission reductions 1 453 0.033 16 %
Support for equal responsibility for emission reductions x 2 6.51 0.039 2%

Employment status
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Figure 1. Odds ratios with 95% confidence interval for explanatory variables of perceived fairness of income
level-based redistribution. Only partial scales are presented for continuous variables to fit confidence intervals
into the figure.

4.2.2 Redistribution from households with children to households with no children

Fewer explanatory variables were found for redistribution from households with children to households
without them, and explanatory power of the regression model was 15% (Table 5). Household size, in
terms of number of persons in the household, represented the highest proportion of explanatory power,
with people in single-person households finding the redistribution more fair than larger households
(Figure 2). Higher education decreased perceived fairness: 59% of those with primary school or lower
education, 64% of those with secondary education, and 80% of those with tertiary education found the
redistribution unfair. Support for income equality and equal emission reductions both increased the
perceived fairness.

Similar to the previous redistribution, not all statistically significant background variables in cross-
tabulations ended up in the regression model. Differences in car ownership, income level, social class,
and number of children in the households showed particularly strong significance.
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Table 5. Statistically significant predictors for perceived fairness of children-based redistribution based on ordinal
regression models. A significance level of 0.10 was used.

Households with vs. without children - Tests of fixed effects (Type Ill)

Effect DF Waldyx®> Pvalue Variance
explained
Household size 2 8.76 0.013 7%
Educational level 2 6.79 0.034 3%
Support for equal responsibility for emission reductions 1 5.28 0.022 2%
Support for income equality 1 6.49 0.011 3%
Household size: 1 person vs. 2 persons - i + f
Household size: 1 person vs. 3 or more persons — Co L g {
Household size: 2 persons vs. 3 or more persons - I—%’—i
Education level: Primary school vs. Secondary school I—‘0—|
Education level: Primary school vs. Tertiary education — o + !
Education level: Secondary school vs. Tertiary education } + i
Support for equal responsibility for emission reductions o
Support for income equality -
T T T T T T T
0 1 2 3 4 5 6
Oddsratio and 95% confidence interval

Figure 2. Odds ratios with 95% confidence interval for explanatory variables of perceived fairness of
redistribution from households with children to households without.

4.2.3 Redistribution from rural to urban people

A regression analysis was not done for the rural-urban redistribution as support for equal responsibility
for mobility emission reductions and political orientation were the only variables to show statistical
significance on a 0.05 level. Higher support for equal responsibility and left/GAL political orientation
lead to higher perceived fairness of redistribution from rural to urban households. Distance to nearest
public transport stop was close to being significant with those who live closer to public transport stop
finding the redistribution more fair.
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5. Discussion

Overall, redistribution from people with high income to those with low income caused by a PCT scheme
for mobility was found fair by majority, while redistributions from households with to households
without children and from rural to urban people were considered unfair. Fairness of the first one
depended the most on support for equal responsibility for emission reductions and individuals’ political
orientation. Different perceptions regarding the second redistribution were most explained by household
size. The third, which was found the most unfair, depended to some extent on support for equal emission
reduction responsibility and political orientation. The results will be discussed and compared to
theoretical findings on equity in mobility and the equity and fairness of PCT.

5.1 Reliability and generalizability

Our sample was somewhat representative of Finnish population with only minor deviations (Table 1).
The survey focused on perceived fairness of a hypothetical situation where the principles of PCT with
equal-per-capita allocation are applied, though there was no mention about any particular allocation
methods. Not all research questions were directly considered in the survey, but the results can be
compared to theoretical findings on all the topics. Survey results present the perceptions of (peri-)urban
people in a Nordic welfare state with traditionally large magnitude of income redistribution. The
generalizability of our survey results is rather limited to such countries; however, the survey could well
be reproduced in different contexts to analyse whether perceptions of fairness differ.

Questions on redistributions caused by mobility emission levels might have been difficult to understand
because the concept is likely unfamiliar to many. Redistribution from rich to poor is familiar to people
through taxation, but redistributions based on mobility emission levels are a novel concept. It could
have been helpful to provide some information of the concept of PCT. Especially the question of rural-
urban redistribution had some issues. First, there was the previously mentioned error on question sheet
that might have affected the responses. Second, there were not fully rural people in the sample as the
case area was a city consisting of urban and peri-urban areas. However, the mobility emissions of peri-
urban households are on average even higher than e.g. households in local centres of rural areas
(Nissinen and Savolainen, 2019), and therefore in this matter peri-urban households correspond to rural
households as they are more likely to face burdens under PCT than urban households.

5.2 PCT enhancing equity and fairness

There is a highly unequal distribution of benefits and burdens of mobility, such as the distribution of
mobility emissions between income groups. Those who emit more gain the benefits of mobility, while
the whole society bears the burdens, and disadvantaged population groups are even more exposed to
adverse transport externalities. Unequal distribution of benefits and burdens of mobility causes
significant social impacts, such as transport poverty. PCT has the potential to address transport poverty
by improving transport affordability of disadvantaged groups and by reducing exposure to transport
externalities (see Section 2.3). With these effects PCT can promote social equity by making the
distribution of benefits and burdens of mobility more equitable. The extent of these effects depends on
selected emission right allocation methods and whether the adverse effects on ‘low-income loser’
groups are mitigated.

Distributional effects of climate policies raise questions on fairness. Our results shed light on perceived
fairness of a climate policy instrument such as PCT scheme for mobility. Redistribution based on
income level was perceived fairer than redistribution based on other characteristics, such as residential
location or having children, although they would all be caused by different mobility emission levels.
One interpretation of these results is that these redistributions are perceived unfair because they might
place additional burdens on people with low income. Furthermore, this indicates the overall importance
of mitigating adverse effects on disadvantaged groups. The results might also be linked to level of
carbon literacy and understanding of the principles of carbon pricing.
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Carbon intensive dependencies, such as car-dependency have been generated in contemporary societies
relying on energy from fossil fuels. The dependencies should be addressed with systems-level changes
that do not place excessive burdens on vulnerable groups. Mobility emission reductions themselves
have potentially positive equity impacts. Decreased use of conventional private vehicles reduces the
adverse effects on the whole society and especially those more vulnerable to transport externalities.
PCT is likely to reduce mobility-related carbon inequality by incentivising reductions in mobility
emissions.

Distributional issues do not necessarily restrict the choice of climate policy instruments as they can be
addressed through separate compensation mechanisms. However, it seems plausible that climate
policies that address equity issues themselves are perceived more fair, which increases their public
acceptability and chances to be implemented. In the Swedish survey on the expected distributional
effects of a PCT scheme with equal allocation conducted by Jagers et al. (2010), the fairness perceptions
followed a similar pattern to ours. The two national contexts are quite similar including elements like
strongly progressive income taxation. We extend the study by Jagers et al. with an analysis of the factors
explaining differences in fairness perceptions.

5.3 Differences in fairness perceptions

The types of factors shown to explain fairness perceptions can be divided into following groups:
attitudes towards income equality, environmental attitudes, political orientation, household
characteristics, and socio-economic characteristics. Attitudes and political orientation seemed to
overweigh other characteristics for the most part.

A combination of support for equal emission quotas, equal emission reductions, higher emission
reductions of leisure drivers and overall importance of reducing mobility emissions had the highest
explanatory power among the fairness perceptions. They are connected to support for equal or shared
responsibility for reducing necessary mobility emission, and higher support is associated with higher
fairness of redistributions. It might not be surprising that those who think reducing emissions is not
important find the effects of an emission reduction policy to be unfair. Those supporting equal emission
reduction responsibilities are likely supportive towards a policy in which an equal emission quota is
allocated to individuals. Similarly, the positive effect that support for income equality had on fairness
is likely linked to any kind of redistributions promoting income equality.

Political orientation stands out regarding the redistribution based on income level. This seems to be
mostly linked to left-right orientation. Right wing/GAL group finding it more unfair than TAN group
implies that right-left orientation would overweigh GAL/TAN value conflict. It is unknown whether
general support for redistributions outweighs environmental aspects among left/GAL voters. One
interpretation is that attitudes towards income equality and redistribution still are the key determinants
of political orientation between left- and right-wing parties, even when linked to emission reduction
policies. However, the effects of GAL/TAN value conflict in fairness perceptions are difficult to
analyse. The Finnish green party is included in left/GAL group, but they are located rather in the middle
of left-right axis, whereas most of the right/GAL voters voted for a party located close to the middle of
GAL-TAN dimension but farthest to the right (see Gronlund and Strandberg, 2019). Therefore, those
who vote primarily for the environment are less likely to vote for that party and thus part of green voters
belong to left/GAL group despite their more right-wing orientation. Nearly half of left/ GAL group are
green party voters.

The concept of self-interest can be identified as one of the main factors on the perceived fairness of
redistributions. Effects on personal material welfare can exceed any fairness principles when fairness
of policies is assessed (e.g. Hammar and Jagers, 2007). In our results, self-interest seems to affect the
perceived fairness of redistribution from households with to households without children, as those in
larger households and with children find it more unfair. Self-interest might also explain the different
fairness perceptions of those from car-owning households and non-car owning households. Frequent
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car users are likely to face burdens under PCT and therefore they might find the redistribution more
unfair. Self-interest is likely to be the common factor behind the relationship that income level and
social class have on perceived fairness of redistributions. Not all our findings indicated strong effect of
self-interest. For example, residential location, in terms of distance from city centre, had no significant
effect on perceived fairness of redistribution from rural to urban people. Overall, self-interest seems to
be balancing with attitudes towards equity and responsibility, and political ideology, as the explanatory
factor of fairness perceptions.

5.4 Practical and theoretical implications

Higher fairness leads to higher public acceptability of policies, and therefore increases their likelihood
to be implemented (Bristow et al., 2010; Biichs et al., 2011). Identifying factors that increase fairness
is important to design acceptable emission reduction policies. The perceptions of fairness imply that the
distributional effects of a PCT scheme for mobility would be perceived fair if they place burdens only
on well-off people. This highlights the importance of mitigating the losses of low-income high emitters.
As discussed in Section 2.2, this should be considered in the design of the scheme either in emission
right allocation or through a separate compensation mechanism.

Equity should be considered in all types of mobility-related policies regarding e.g. public transport
services, transport infrastructure or mobility emission reductions. Different kinds of indicators can be
used to assess the equity performance of such policies, for example, accessibility levels of
disadvantaged population groups and transport poverty indicators. When comparing mobility emission
reduction policies, the distributional effects and other equity impacts should be comprehensively
assessed. Rapid reductions are needed in mobility emissions, and reductions should be achieved in ways
that do not exacerbate inequities. Climate crisis is a global problem that requires global solutions, but
local equity impacts cannot be ignored as they raise questions of fairness. Mobility sector poses several
local level issues in the form of externalities. Air pollution from conventional vehicles is a local
pollutant that is responsible for numerous annual deaths. On the other hand, sustainable transport modes
such as biking and walking have positive public health effects. Therefore, a modal shift from private
car transport to more sustainable modes causes improvements in public health and reduces the social
costs of transport.

6. Conclusions

We conclude based on our survey results that climate policies should not place additional burdens on
low-income groups if they are to be perceived fair and achieve public acceptance. PCT has the potential
to promote equity with its generally progressive effects but might also make some low-income groups
worse off. It seems that mitigating the adverse effects on ‘low-income losers’ is important in order to
promote equity and perceived fairness. However, the justification of lower emission reduction
responsibilities of low-income high emitting groups should be further studied, for example, through the
principles of climate justice.

The findings on the relationship between political orientation and fairness of PCT indicate that
redistributions are at the core of ideological differences between political left and right, even in the
context of mobility emission reductions. Environmental attitudes also show an impact on fairness
through dimensions of political orientation and attitudes towards emission reductions. A more nuanced
analysis of the impact of political orientation to perceived fairness of climate policies would help to
gain understanding in this matter.

Mobility sector rapidly requires policy measures to cut emissions and to reduce inequities. PCT has the
potential to address both issues as long as adverse effects on low-income groups are mitigated.
Distributional effects of an implemented PCT scheme should therefore be studied with a focus on
identifying low-income losers. Also, the impacts of PCT on transport poverty should be quantified to
better address transport poverty issues and therefore make the distribution of benefits and burdens of
mobility more equitable.
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Appendix I, 1
1. Gender 1Female 2 Male 3 Other 2. Birth year
4. Number of persons in household

1 Total number
2 Number of under 16-year-olds

5. Highest completed education
1 Lower than primary school

2 Primary school 5 Master’s degree
3 Secondary school 6 Licentiate or doctoral degree
4 Bachelor’s degree 7 None of these

6. Employment

1 Employed 5 On parental leave
2 Unemployed/jobseeker 6 Homemaker
3 Retired 7 Other:
4 Student
7. Job title *

*Former job title if you are retired, unemployed etc.

8. Total monthly household income before taxes
ca. €/month

9. Isthere a private car in your household?
1Yes
2 No
3 Number of cars in household

10. How long is the distance between your house and city centre of Lahti? km

19. How long is the distance to the nearest public transport stop or station?
1 Less than 500 meters 2 More than 500 meters

21. Monthly amount of money spent on mobility (€)? ca. €/month
43. Do you think your income is sufficient?
1Yes 3 Don’t know

2 No

46. Following statements consider social equity. Circle one option on each statement.

Strongly Strongly Don’t
agree disagree know
a) Society is just when income and wealth are equally distributed
1 2 3 4 5 6
among all.
b) Society is just when hard-working people earn more than others. 1 2 3 4 > 6
c) Society is just when it cares for the poor and needy, regardless of 5 3 4 5 6

their contribution to society.

d) Society is just when high-ranking families have privileges. 1 2 3 4 5 6

e) Large income disparities are acceptable in order to reward
differences in people's talent and performance.

f) Society is just when differences in people's living conditions are
small.




Appendix I, 2

47. Following statements consider responsibilities for emission reductions and transport.

Strongly Strongly Don’t
agree disagree  know
a) People who need car more because of poor public transport
connections should reduce their transport emissions relatively 1 2 3 4 5 6
less.
b) All people should reduce transport emissions by the same
. . 1 2 3 4 5 6

percentage from their baseline.
c) If only a limited amount of emissions can be produced in
society, one should consider who has a more valid reason for 1 2 3 4 5 6
producing emissions.
d) People who need car more to transport children should need
to reduce transport emissions relatively less than those without 1 2 3 4 5 6
children.
e) Nobody should have the right to produce more transport

. . 1 2 3 4 5 6
emissions, but everyone should have the same emission quota.
f) People who need car more because of reduced mobility
should not need to reduce transport emissions as much as 1 2 3 4 5 6
others.
g) People who need car more because they live far (more than
10 km) from the center should not need to reduce transport 1 2 3 4 5 6
emissions as much as those who live nearby.
h) People who use the car for leisure activities should reduce 1 5 3 4 5 6
their transport emissions more.
i) Reducing emissions from transport is not important. 1 2 3 4 5 6

48. Imagine a situation where you could make a revenue by reducing mobility emissions. This would
generate redistributions from higher emitters to lower emitters. Do you think this is fair? Answer the

following questions.

a) On average, people with low income generate less mobility emissions than people with high
income. Because of this, people with high income would, on average, have to pay for their high
emissions and people with low income would, on average, make a revenue of their lower
emissions. This would make an incentive to reduce mobility emissions, and a redistribution from
high income high emitters to low income low emitters. How fair do you think this is?

1 Very fair 4 Quite unfair
2 Quite fair 5 Very unfair
3 Neither fair nor unfair 6 Don’t know

b) On average, households with children generate more mobility emissions than households
without children. Do you think a redistribution from households with children to households
without children based on mobility emissions levels would be fair?

1 Very fair 4 Quite unfair
2 Quite fair 5 Very unfair
3 Neither fair nor unfair 6 Don’t know

c) On average, rural and peri-urban people generate more mobility emissions than people living
in urban areas. Do you think a redistribution from rural and peri-urban people to urban people

based on mobility emissions levels would be fair?

1 Very fair 4 Quite unfair
2 Quite fair 5 Very unfair

3 Neither fair nor unfair 6 Don’t know
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49. If the parliamentary election were held now which party candidate would you vote for? Choose
one.

1 Centre Party 7 Swedish People’s Party

2 Social Democratic Party 8 Christian Democrats

3 National Coalition Party 9 Other:

4 Left Alliance 10 1 would not vote

5 Green League 11 Don’t know or don’t want to say

6 Finns Party



Appendix 11, 1

Attitudes towards social equity and income
equality:

Strongly
agree

Agree

Neither
agree nor
disagree

Disagree

Strongly
disagree

Society is just when income and wealth are equally
distributed among all.

9.1%

18.5%

25.0%

22.6%

24.7%

340

Society is just when hard-working people earn more
than others.

21.8%

31.6%

23.3%

14.2%

9.1%

339

Society is just when it cares for the poor and needy,
regardless of their contribution to society.

20.8%

34.4%

23.1%

13.9%

7.8%

346

Society is just when high-ranking families have
privileges.

1.7%

3.2%

9.2%

22.4%

63.5%

348

Large income disparities are acceptable in order to
reward differences in people's talent and
performance.

9.1%

19.7%

22.4%

20.6%

28.2%

340

Society is just when differences in people's living
conditions are small.

19.9%

37.8%

25.3%

11.3%

5.7%

336

Attitudes towards responsibility for mobility
emission reductions:

People who need car more because of poor public
transport connections should reduce their mobility
emissions relatively less.

24.0%

31.4%

26.0%

10.6%

8.0%

312

All people should reduce mobility emissions by the
same percentage from their baseline.

7.7%

20.0%

31.9%

22.9%

17.4%

310

If only a limited amount of emissions can be
produced in society, one should consider who has a
more valid reason for producing emissions.

19.0%

34.0%

23.5%

12.1%

11.4%

306

People who need car more to transport children
should need to reduce mobility emissions relatively
less than those without children.

10.6%

22.5%

26.9%

21.3%

18.8%

320

Nobody should have the right to produce more
mobility emissions, but everyone should have the
same emission quota.

13.4%

13.7%

23.6%

23.6%

25.8%

314

People who need car more because of reduced
mobility should not need to reduce mobility
emissions as much as others.

35.8%

35.2%

16.1%

8.8%

4.2%

330

People who need car more because they live far
(more than 10 km) from the centre should not need
to reduce mobility emissions as much as those who
live nearby.

20.4%

30.9%

27.8%

12.0%

9.0%

324

People who use the car for leisure activities should
reduce their mobility emissions more.

21.1%

31.5%

24.8%

11.6%

11.0%

327

Reducing mobility emissions is not important.

6.5%

6.8%

13.9%

18.4%

54.3%

337




