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Who reacts to food taxes? How a multiple-selves model can help to explain the effects of
food taxes

Sinne Smed, Chiara Lombardini and Leena Lankoski

INTRODUCTION
Food consumption is a deeply ingrained part of human cultural traditions and social
interactions (Kjaernes and Holm 2007; Carrus et al. 2018), reflects individual identity and is
also highly habitual. These characteristics make promoting large changes in food
consumption challenging. These changes, however, are urgently needed, as producing food
for an increasing world population entails serious environmental impacts, and it is an
increasing challenge to keep food production and consumption within the planetary
boundaries (Campbell et al. 2017). In developed countries, the food system is responsible for
up to a quarter of all greenhouse gas emissions (GHG-emission) (IPPC 2014), is a major
driver of land-use change and biodiversity loss (European Environment Agency 2015, 2017,
Newbold et al. 2015), is a large user of freshwater resources (Coates et al. 2012) and a large
polluter of terrestrial and aquatic systems (Parris 2011). Moreover, the prevalence of diet-
related non-communicable diseases is increasing globally (WHO 2021) and adherences to
dietary recommendations are low (Springmann et al. 2016; Mertens et al. 2019). A number of
theoretical models show that it is possible to design diets that are healthy but also have
moderate environmental impacts (for reviews see, for example, Quam et al. 2017; Doro and
Réquillart 2020). The question is, however, how to design a toolkit of food policy
instruments that effectively promote a shift of behaviour towards healthier and more climate-
friendly diets, given the complexity and richness of motives that guide food consumption.
Policy-makers trying to change dietary choices generally have three main types

of instruments at their disposal: Those targeting the information environment, those targeting



the price environment and those aimed at the product environment, such as standards for
product reformulation (see Chapter 6 in this volume), as well as different forms of nudging
(for a review, see Reisch et al. 2021). Soft instruments, such as targeting the information
environment or nudging, rank high from a political perspective compared with instruments
targeting the price environment, as they allow more freedom of choice for the consumer and
are easier to implement (Sunstein et al. 2019). Provision of information is certainly important.
Without information about the content of sustainability characteristics of food, such as the
GHG-emission, and/or health characteristics of foods, such as nutritional composition, these
are impossible to evaluate for the consumer, often even after consumption has occurred.!
Unfortunately, the effects of instruments targeting the information environment appear to be
limited, hard to predict and insufficient to alter food choices to the extent required for food
consumption to be healthy and/or sustainable (Garnett 2011; Latka et al. 2021). For instance,
food labelling that signals healthier or more climate-friendly choices, appears to impact
mostly those who already have a preference for the attributes that the label signals (Grunert
and Wills 2007; Grunert et al. 2014). Furthermore, the provision of information about the
health or environmental impacts of meat consumption does not appear to influence actual
behaviour (for a literature review, see Bianchi et al. 2018). As for nudges geared to
encouraging more climate-friendly food consumption, the evidence is still limited (Bianchi et
al. 2018) and to some degree mixed, as for the example of nudges aimed at social norm
manipulations (Cialdini and Jacobson 2021)

Owing to the limited effect of the softer instruments, several institutions, among
others the World Health Organization (WHO), promote the use of food taxes to ensure that
food prices incorporate the negative externalities of food consumption and production (Thow
et al. 2018). Appropriately set Pigouvian taxes can ensure that food prices reflect the full

social costs of food production and consumption, thereby closing the gap between



individually and socially optimal consumption. A challenge here is that, while it is possible to
construct diets that are both healthy and climate-friendly (Willett et al. 2019; Mertens et al.
2021), studies analysing observed diets frequently find higher GHG-emission associated with
healthier diets (for example, Vieux et al. 2013; Payne et al. 2016; Doro and Réquillart 2020).
Thus, with two conflicting goals, taxes need to be designed to explicitly target both goals, as
health and climate friendliness will not necessarily arrive as a co-benefit of GHG-emission
taxes.

Finally, the nutritional health attributes of food are best characterized as an
attribute similar to a private good, while climate-friendliness is best characterized as an
attribute similar to a public good, with the consequent under-provision of this attribute owing
to free riding. Consumers’ willingness to contribute to public goods is strongly related to
personal values and social norms (Fehr and Géchter 2000). Therefore, in order to develop
effective food taxes, we need to base our empirical research on models that are able to
account for the complexity of motives driving food consumption, including personal values
and social norms. This will help us to understand the substitution patterns between health and
climate-friendliness, that is, between the private- and a public-good attributes in food. To do
this, we need detailed data on food consumption and prices, combined with survey data
reflecting the consumers’ motives for consumption of food with public-good attributes.

We start this chapter with a brief review of the limitations of the literature on
the impact of food taxes aimed at obtaining more climate-friendly diets and the derived health
consequences of these taxes. We then argue that climate-friendly food choices are driven by a
complexity of factors that ought to be taken into account in the design of food taxes. We
suggest a model, that draws on behavioural economics and social psychology, to characterize
individual’s utility in relation to both climate-friendly and healthy food consumption. The

model characterizes food consumption as a habitual behaviour that is not only a source of



health and hedonic utility, but also a contributor to the individual’s social identity and self-
image. The model provides the theoretical framework through which we then suggest a new
way of combining empirical data in food policy research to incorporate these factors when
designing food taxes as one of the tools in the food policy mix. The final section provides a

discussion and conclusions.

A BRIEF REVIEW OF THE EFFECTS OF FOOD TAXES

There is a huge body of literature estimating the effects of food taxes and subsidies on the
consumption of various healthy and unhealthy foods (for recent reviews see, for example,
Niebylski et al. 2015; Teng et al. 2019; Dodd et al. 2020), as well as considerable literature
estimating the effects of GHG-emission taxes (for recent studies see, for example, Abadie et
al. 2016; Caillavet et al. 2016; Kehlbacher et al. 2016; Garcia-Muros et al. 2017; Bonnet et al.
2018). A common outcome is that a product-specific tax decreases the consumption of the
targeted food; for example, a tax on soft drinks decreases the consumption of soft drinks.
However, product-specific taxes do not always reach the broader goal of the tax as the
consumer might substitute to other, not necessarily healthier, foods. Outcomes that are more
efficient are often obtained by taxing closer to the target. This implies imposing a tax
proportional to the content of added sugar, if reduced sugar consumption is the broader goal,
or a tax proportional to the level of GHG-emission per kilogram of food if reduced GHG-
emission is the broader goal (Jensen and Smed 2007; Revoredo-Giha et al. 2018; Dodd et al.
2020). Yet, even these taxes may lead to unintended effects (Niebylski et al. 2015), as
occurred with the tax on saturated fat in Denmark, which led to an increase in the
consumption of salt (Smed et al. 2016). These adverse effects may be owing to simple
substitution as relative prices change, but they may also arise if consumers find other ways to

fulfil their more generic food preferences. Salt, saturated fats and sugar, for example, add



taste to foods and are thus, to some extent, substitutes; so when saturated fat is taxed,
consumers will search for salty or sugary foods to fulfil their taste preferences. Therefore,
even with taxes aimed at a single goal, consumer responses may be difficult to predict.

Modelling studies on the effect of GHG-emission based taxes, have to some
extent also considered the co-benefits of these taxes with respect to dietary health impacts.
The results are mixed, and the impact on health of imposing a tax on GHG-emission depends
to a large extent on the design of the tax, that is, which foods are included in the tax base
(Kehlbacher et al. 2016; Garcia-Muros et al. 2017; Bonnet et al. 2018; Revoredo-Giha et al.
2018; Forero-Cantor et al. 2020; Edjabou and Smed 2013). The largest reduction in GHG-
emission which also lead to increases in dietary health are found in scenarios that combine
taxes on high-emitting foods with subsidies on low-emitting and healthy foods (Briggs et al.
2013; Dogbe and Gil 2018, Caillavet et al. 2019). Even better effects are obtained when
environmental taxes are combined with additional taxes on unhealthy foods. Abadie et al.
(2016) find a reduction in food-related GHG-emission by imposing a mix of taxes and
subsidies, but the effect is diminished if the taxes and subsidies are designed to decrease
overall calorie intake and improve dietary health. This is in line with the Tinbergen rule that
states that the number of policy instruments should be equal to or greater than the number of
policy targets (Tinbergen 1952).

Modelling studies show that a full internalization of the externalities related to
both unhealthy and climate-unfriendly food consumption might lead to substantial price
increases for many food products (Springmann et al. 2018; Pieper et al. 2020). There is also
agreement across the literature, that taxes need to be substantial to have a significant impact
on GHG-emission (Kehlbacher et al. 2016; Bonnet et al. 2018; Caillavet et al. 2019), which
might be problematic since GHG-emission taxes are found to be regressive (Kehlbacher et al.

2016; Garcia-Muros et al. 2017; Caillavet et al. 2019). Whether in reality comparably high



tax rates would be necessary to reach substantial demand changes remains speculative, as
validated price elasticities for this size of demand shift are missing. Increasing consumer
awareness may change consumer price responsiveness beyond the elasticities used in current
modelling analyses.

Some effort has been put into estimating the heterogeneity in responses to
health-related food taxes based on observable socio-demographic characteristics or habits.
Low-income households are found to be more price sensitive than high-income households
(Smed et al. 2007; Green et al. 2013; Ni Mhurchu et al. 2013). By contrast, habitual
consumers (Li and Dorfman 2019) and heavy users of a product (for example, Etilé and
Sharma 2015; Debnam 2017; Taillie al. 2017; Ng et al. 2019) are less price sensitive, which
might weaken the response to health-related food taxes. Less effort has been allocated to
analysing how unobservable differences between consumers affect the efficiency of food
taxes. This might, however, be important in order to address the complicated substitution
patterns that may arise when multiple goals, as healthier and less GHG-emitting diets, are
pursued. Hedonic differences with respect to differences in taste preferences might well
determine which products are considered as relevant substitutes to the taxed food, and can
thereby determine the overall changes in health or GHG-emission that arise from introducing
a tax. For example, Bertail and Caillavet (2008) divided a panel of French consumers into six
segments based on similarities in their fruit and vegetable consumption to represent similar
tastes. Each of the groups varied in employment status, age, educational level and income,
and showed very different response patterns to price changes. The level of self-control might
play a role in the efficiency of food taxes. Schmacker and Smed (2020) find that consumers
with low self-control reduce purchases less strongly than consumers with high self-control

when taxes increase, while there is no significant difference between the two groups when



taxes are repealed. To the best of our knowledge, no studies have analysed heterogeneity in
responses to GHG-emission based taxes.

In summary, this brief literature review has shown that sufficiently high taxes
might be effective to reduce GHG-emission from food consumption. However, the effect on
dietary health of these taxes depends crucially on how the tax is designed. Taxation schemes
specifically aimed at addressing both health and environmental targets are the most efficient.
Finally, there is evidence of variation between responses to food taxes based on observed
heterogeneity, such as income and habits, but only to some extent on unobserved
heterogeneity. Unobserved heterogeneity owing to, for example, differences in social and
personal norms, might determine which food items are considered acceptable substitutes for a
taxed food. This could influence how effective a tax is in reaching the overall goal of the tax.
Without a better understanding of the influence of this heterogeneity on demand, it will be

difficult to design effective food taxes based on modelling studies.

THE CLIMATE AND HEALTH ATTRIBUTES OF FOOD AND SOCIALLY
OPTIMAL FOOD CONSUMPTION

The different properties of food can be located along a private good—public good axis. Let us
take taste, healthiness and low GHG-emission as key characteristics of food. Taste is best
described as a private good, since there is excludability and rivalry in consumption, and there
are no significant externalities to others from consuming tasty food. Healthiness, in turn, can
be characterized as a private good with public-good characteristics. Most benefits from
consuming healthy food accrue to the individual, though a healthy diet also creates positive
externalities to others owing to decreased public health-care costs (and vice versa for an
unhealthy diet). Finally, climate-friendliness can be seen as mostly a public good as the

benefits to society from lower GHG-emission are non-rival and non-excludable by nature.



The presence of these public-good characteristics implies that policy intervention is necessary
to achieve socially optimal consumption. Thus, when encouraging a shift towards diets that
are both healthy and climate friendly, the different weight of private- and public-good
components in these properties requires careful fine-tuning of policy tools.

The theoretical literature, mostly rooted in social psychology, identifies various
models to explain why consumers engage in green or climate-friendly food consumption.
Most of these models suggest that positive attitudes towards the environment are not
sufficient for consumers to choose foods with strong public-good components, and that
consumption of this food is strongly driven by contextual and sociocultural parameters. The
empirical literature finds that individualistic values, such as health, safety and hedonistic
values (for example, the pleasure of eating and taste), have a stronger influence on engaging
in sustainable food consumption, than do public values such as environment or climate-
friendliness (Joshi and Rahman 2015; Hartmann and Siegrist 2017; Stoll-Kleemann and
Schmidt 2017). For instance, significant barriers to a decrease in meat consumption are the
enjoyable taste of meat and the valuation of meat as pleasurable (Stoll-Kleemann and
Schmidt 2017; Austgulen et al. 2018).

These findings and models are in line with the results from economics, that
consumers usually are not willing to pay for the public-good characteristics of food, unless
they obtain some private utility from other factors related to green consumption. Generally,
personal values and norms, social identity and social reference groups were found to be
important determinants of green consumption (Joshi and Rahman 2015; Stoll-Kleemann and
Schmidt 2017). Habits, cultural norms and traditions were significant barriers to adopting a
more sustainable diet and to eating less meat. Limited knowledge about the climate impact of
meat and about how to cook in a more climate-friendly manner reduced the willingness to

engage in climate-friendly food consumption, while increased knowledge had a positive



influence on consumer intention and purchase (Joshi and Rahman 2015; Stoll-Kleemann and
Schmidt 2017; Austgulen et al. 2018).

To understand how taxes aimed at reducing GHG-emission and increasing
health affect food behaviour, we need to consider how the above-mentioned factors affect
consumer choices. In the following section, we therefore propose a simple means of
integrating multiple factors affecting food consumption into a conceptual model, where
consumer utility is formulated over the demand for goods. We have in this approach drawn
from other strands of theory linked to behavioural economics and social psychology, which
give useful insights into how consumer attitudes to, and perception of, healthy and climate-
friendly foods can affect the responses to food taxes. The model also allows integration of the

impact of information on food choice.

A MULTIPLE SELVES MODEL OF UTILITY

Let us assume that individuals derive hedonic utility from food consumption and have
bounded self-control, so that, in addition to tastes, visceral factors affect the hedonic utility.
In addition to hedonic utility, food consumption yields utility from the payoffs from social
identity, from moral self-image and from the current evaluation of the future health
consequences of our diet, and the disutility from deviating from habitual food consumption.
We could think of total utility as the weighted sum of the utility of these five coexisting

selves, as illustrated in Figure 12.1.



Income and effort constraints

Total utility from food consumption

Weights W S m h Z

Health-concerned
self

Hedonic self Social self Moral self Habit-driven self

Figure 12.1 Total utility from food consumption derived from five coexisting ‘selves’ within
the individual

We formulate individual total utility U; from food consumption, at time ¢ as the
sum of these five sources of utility, which are explained in detail next. Individuals differ in

the (non-negative) weight that they assign to each source of utility among other things:?2

U =w@)[u X, APl + s

I — Z(xit - xiG(Kt))z
i=1

h
1+T(At)

+ M(AD [lidear = Ziea (i — Xiiaea (KD) |+ [ 7 (e = X (KD) =

Yiz1 di(xit - xiMAX(Kt))] — z X (X — xi,t—1)2-
(12.1)
Overall utility, U, is constrained to be positive otherwise the consumer would not consume.

However, each single element of the utility function can be negative in principle. For

instance, although unlikely, it is possible that a consumer could decide to consume a food



vector he or she finds distasteful, so that [u; (X, Ay)] < 0 owing to significant gains in social
image, self-image or health.

The weights of the different elements of the utility functions can be thought of
as decision weights that measure the relative importance of a particular self at the moment of
choice. Their value is normalized so that they sum to one. These weights partly depend on
relatively stable individual characteristics, such as the individual’s culture, age, income and
level of education, partly by the internal state of the individual at the moment of choice, for
example, by the degree of activation of different visceral factors, and partly by the way the
choice environment makes some selves more salient than others. For instance, messages
reminding of the healthiness of a certain food may activate the health-concerned self through

the information vector K.

The Hedonic Self

The first term in square brackets in equation (12.1) depicts the hedonic utility from food
consumption. X; = (Xy¢, ..., Xnt ) 18 the consumer’s food consumption vector, where x;; is the
amount of food item i consumed at time ¢. Ay = (&q;, ..., Ay ) 1S the food-specific level of
visceral factors operating at time ¢. By visceral factors we mean moods, emotions, physical
pain, cravings and drive states such as hunger and thirst (Loewenstein 1996). The functional
form u(Xg, Ay) = u(X1¢, oo Xne, A1¢, -, Ape ) implies that visceral factors have direct hedonic
consequences, that is, if the consumer becomes hungrier or more fatigued, this affects their
hedonic utility even with constant food consumption (Loewenstein 1996). Moreover, as
visceral factors intensify, individuals increase their focus on the form of consumption that is
related to the visceral factor, while their interest for other forms of consumption decreases. In

summary, U(X,) = u(X1¢ Xa¢, -, Xne) describes the tastes of the individual in a visceral-



factor-neutral environment (whether the individual prefers broccoli or meat), whereas

u(Xy, Ap) = u(X1¢) ooy X, A1y, -, Ay ) tells us about the individual’s preferences for
broccoli and meat given the level of the relevant visceral factors. Parameter w measures the
weight of hedonic utility as a component of overall utility. This allows the importance given

to taste and other hedonic characteristics of food to vary across individuals. We assume

u(Xy) > 0,22 > 0 and 3¢

aZ
2
it 0xiy

< 0, that is, marginal hedonic utility is positive and a

decreasing function of the amount consumed.

The Social Self

In the second term in equation 12.1, individuals define their identity partly through how well
their food consumption adheres to that of their salient reference group. They obtain payoffs
from the sense of belonging to the group and suffer a disutility whenever their choices
deviate from that of their reference group. Following Akerlof and Kranton (2002), the
individuals’ identity payoff depends on parameter I; which measures the social status from
belonging to group G, as perceived by the consumer, that is, the maximum utility that the
individual gets from belonging to that group. The identity payoff also depends on the degree
to which individual consumption departs from the social norm of the group, expressed as a
specific food consumption vector Xg = (X145, X3¢, ---» Xng)- This is captured by the payoff
from social identity I; — Y™, (x;; — x;6 (K¢))?, in which the disutility from deviating from
the group norm is assumed to be an increasing function of the deviation. The individual’s
maximum utility from social identity is equal to I; at x;; = x;;(K;). The higher the distance
between the individual’s consumption and the social norm, the higher the disutility owing to
losses in identity, a feeling of the individual of not fitting in (Akerlof and Kranton 2002),

regardless of whether the individual over- or under-consumes the food compared with the



social norm of the reference group x;; (K;). The social category G is conceptualized as a
positive reference group, that is, a group that is ‘psychologically significant for one’s
attitudes and behavior’ (Turner 1991, p. 5) and that the individual wishes to be associated
with.? Information affects the individual’s perception of the social norm of the group through
the elements of the set of information vectors K, that are of relevance for the social reference
group. K is a collection of vectors, where each vector reflects the individual’s knowledge
about the environmental impacts, social impacts, healthiness and social acceptability of a
given food. For instance, with red meat, the vector could include the amount of greenhouse
gases associated with consumption of red meat, the content of macro- and micro-nutrients of
red meat, as well as the social acceptability of red meat in the individual’s reference group.
The collection of vectors K; can be affected by news, social media, campaigns, food labelling
or other information sources, and can for some consumers include misinformation instead of
information. Parameter s is the weight of the utility from social identity as a component of
overall utility: the more the individual cares about the status that being a member of that
group gives them, the higher the s. The weight that the consumer put on the social self s is
assumed only indirectly to be influenced by visceral factors through the fact that the weight
being placed on hedonic and moral utility depends on visceral factors and that the weights

sum to one.

The Moral Self

The third term m(A) [ligear — 2re1(Xit — Xiiqear (K¢))?] represents the utility from the self-
image of the moral self. In line with self-discrepancy theory (Higgins et al. 1986; Higgins
1987), we assume that the discrepancy between a person’s perception of his or her actual self,

here defined in relation to actual food consumption, X¢, as opposed to the ideal self, here the



ideal food consumption vector Xjqea1 (K¢) = (X1idea » X2ideats -+ » Xnidear)» 1S @ cause of
negative emotions that decrease utility. Adapting (Brekke et al. 2003), we model the disutility
from deviating from the ideal as — Y1, (x;; — Xiiqea: (K¢))?. This functional form is such that
the individual’s utility from self-image is maximal and equal to [;j04; When X = Xjjgeqr (K).
ligeq 1S @ parameter measuring the maximum utility that the individual gets from self-image
when adhering exactly to his ideal food consumption for all i. The higher the discrepancy
between actual and ideal consumption, the higher the loss in utility regardless of whether the
individual overconsumes or under-consumes the food compared to the ideal. The individual
knowledge K; of the environmental, health and social impacts of different foods affects the
individual ideal vector Xjqea1 (K¢). The weight of this component of utility is given by
parameter m(A,), which is assumed to be non-negative and to vary across individuals as
some individuals will feel the disutility from the discrepancy between their actual and ideal
selves more strongly than others. The value of m(A;) also depends on the intensity of
visceral factors, A;. Following Loewenstein (1996), we assume that as visceral factors
intensify, the individual focuses more on their own immediate gratification than on moral

considerations.

The Health-concerned Self

h

The fourth term .

(X217 Crie — Xipn (Ko) — Zizg di (e — Ximax (K))] represents
the present value of the utility from eating a healthy diet. Let x;;;y be the minimum
perceived recommended intake for food i and x;y;4x the maximum perceived recommended
intake. Note that the individual’s beliefs about healthy intakes of food are affected by their
level of knowledge K; and may not be in line with official dietary guidelines. Some foods

will generally have minimum recommended intake x;,y, for instance fruit and vegetables,



others such as red meat a maximum recommended intake x;p;4x , some will have both.
Vectors N = (ny, ...,n,) and D = (d4, ..., d;,) contain non-negative, food-specific parameters
whose value measures, respectively, the benefit (n;) per unit of food from consuming food i
above the minimum recommended intake x;,,;y (K) and the damage (d;) per unit of food i
from an intake above the maximum recommended intake Xx;,4x (K). The value of n; (d;) is
zero if overconsumption (under-consumption) of food i relative to the recommended amount
is perceived not to have any health effects. Not all consumers care equally about their health,
in that it relates to food consumption, as captured by the non-negative parameter /, which
varies across individuals. The health impacts of food consumption emerge with a delay in the
following periods and individuals differ in the weight they assign to present as opposed to
future benefits and costs. This weight is measured by discount rate 7(A;). Following
Loewenstein (1996, p. 275), the discount rate is assumed to depend on the intensity of the
relevant visceral factors Ay = (Qqy, ---, @yt ), SO that an intensification of visceral factors
tends to produce a collapse of the individual’s time perspective towards the present, thus

increasing r(A¢) .

The Habits-driven Self

The fifth element of the utility function z ¥1-; (x;: — X;z—1)?, illustrates the disutility of
deviating from habitual food consumption, approximated here by the consumption adopted in
the previous period, so that food choices are dynamically dependent on each other. This
disutility is increasing in the discrepancy between current and past consumption regardless of
the direction of the discrepancy. Deviations from habitual behaviour affect the utility of some
individuals more than others, as captured by parameter z, whose level depends on

individuals’ characteristics. The weight z that the consumer put on habitual behaviour



depends only indirectly on visceral factors as they affect the weights placed on hedonic and
moral utility. Given that weights sum to one, higher weights on moral and hedonic utility

imply a lower weight on the habit-driven as well as on the social-self.

Constraints to Individual Utility Maximization

Individuals’ choice of food consumption is constrained by their available income and
resources in terms and mental and physical energy. Thus, in the model, individuals maximize
their utility subject to an income and an effort constraint. Here we assume that the constraints
hold as equalities.* The income constraint is given by:

P1tX1e + PacXar + oo+ PneXne = My, (12.2)

where p; is the price of food item i, x;, is its quantity and M, is the income allocated to food
consumption in period ¢. The effort constraint is given by

e1t(A)xye + e (A)Xge + oo+ ene (A Xne = Ey, (12.3)

where E; is the total effort or resources available in period ¢ for food consumption and e;,
indicates effort, that is, the time, physical and mental energy required to choose, obtain,
prepare and consume one unit of food item i. Ay = (@44, .., yt) 1S the food-specific level of
visceral factors operating at time ¢, as before. Mental effort includes the effort related to the
exercise of self-control. It is assumed that visceral factors affect the effort needed to choose
certain categories of food differently and, when activated, visceral factors generally tend to
increase the self-control and mental effort needed to choose, prepare and consume healthy

food, such as broccoli, but have no significant impact on the effort linked with comfort food.



Impact of Price Changes and Moral and Social Identity on Optimal Food Choice

This multiple-self utility function presented previously introduces two sources of
heterogeneity in food choice and consumption: heterogeneity across situations encountered
by a given consumer and heterogeneity across consumers. The former is owing to changes in
the activation of visceral factors that affect how the same consumers choose and consumes
food in different situations. The food environment in which consumers make food choices
can affect this activation. The second form of heterogeneity is owing to differences in
hedonic preferences, key reference groups, different moral beliefs, knowledge about the
health impacts of food consumption, sensitivity to various diseases, habits and differences in
the weight attributed to these sources of utility. This will affect how sensitive consumers are
to changes in food prices.

The Lagrangian for the maximization problem is

L=w@A)uX,A)] +s [IG =¥ (i — xi6 (Kt))z] +m(Ap) [Iideal — Y (X — Xidear (Kt))z]

h

+ 1+7r(Ap)

[2r s (e — xiw (K©) = 2y di (2 — ximax KO)| = 2[Z7; Crie — Xie-1)?]

— Au[PreXae + - + Dnexne — Me] — Agler(A)xy + o+ e (A Xy — Ei], (12.4)

where the Lagrange multipliers measure the marginal utility of income, 1), and effort, Ag.
This yields the first-order condition for utility maximization for food item i at

time ¢ at given levels of information and knowledge K, and of visceral factors A.

oL du(X, Ay)
= WA X S = 2 X P = xi6 (O] + MCAD X [¥ie = Xitgear (O] + 21 = i ]
Xit 0xy
1
X A eman  MmPie ~ Apeic(Ad) = 0. (12.5)

To illustrate how the inclusion of moral and social identity in the utility

function affects the optimal choice, let us consider two goods (say, vegetables and meat) and



focus on the social, moral and hedonic selves only. At the optimum, the marginal rate of

substitution between two goods should be equal to the price ratio:

durXpAp
WA ———2 [Slxmeat,t_xG,meat(Kt) | +m(Ap) |xmeat,t_xideal,meat (Ky) |]

Pmeatt __ OXmeat,t
p - aut(xt At) A (12.6)
vegtt w(A ) 2[5|xveg t—XG vegt(Kt) |+m( t)|xveg t— xldealveg(Kt) |]

For a meat-eating consumer who places a high weight on the utility from social identity and

thus has a large s, the overall marginal utility from consuming meat will be lower if

Xmeat,t

their reference group is vegans rather than flexitarians since for vegans Xgyegan,meat (Ke) = 0
while for flexitarians X fieximeat (K¢) > 0 thus |x,meat,t - vaegan,meat(Kt)|>|x,meat,t -

X6 frexi,meat (K¢) | This implies that the individual with the vegan reference group will have
ceteris paribus a lower meat consumption. The same argument applies to an individual who
places a high weight on moral identity, that is, has a large m, and thinks that meat
consumption is not morally acceptable, that is, X;geq: mear = 0 . All other things being equal,
their optimal consumption of meat will be lower than that of an individual who does not see
meat consumption as morally problematic.

The effect of a change in the price of food i can be examined calculating the

o 1 dx. .. . . . . . . .
total derivative m p‘t from the first-order condition using the implicit function rule. This gives:
it
aL?
dx,:t _ 6xl-t6 Pti _ _lM 12 7
T 920, (XpAD (12.7)
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Given the assumption that > 0 nd £ < 0 and that Ay, > 0, the sign of this total

lt'
derivative is always negative.
Thus, the price elasticity of demand is

e = i Pic _ ~Am 'E(IZS)

2
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This formulation of price elasticity of demand allows us to better understand differences in
the price elasticity of demand among heterogeneous consumers. For consumers, who have the

same hedonic utility function and the same weight attached to it, that is, for whom

9%ui (Xp A
6xl't2

w(Ap) < 0 is equal, it applies that those, who also see food consumption as a

source of other forms of utility, such as utility from habitual behaviour, self-image and social

S . . L . . dxiy .
identity, will be less reactive to changes in prices. That is, they will have a lower # since
it

the denominator of (12.8) will be larger as —2[s + m(Ay) + z] + %(A) (n; — d;) is also
t

negative. The higher the marginal utility of income A,,, the higher the sensitivity to taxes.

DATA REQUIREMENTS FOR THE ESTIMATION OF THE MODEL

To design appropriate food taxes with the joint aim of obtaining healthy and climate-friendly
diet, we need to be able to allow for observed socio-demographic heterogeneity between
consumers (for example, education and income) and for the heterogeneity arising owing to
the complex factors determining especially climate-friendly consumption (for example, taste,
social identity and moral values). This will impose new requirements on the data used for
these analyses.

First, to obtain reliable estimates of the effect of food taxes we need observed
data on purchasing behaviour, as there exists a discrepancy between consumers’ declaration
of positive environmental attitudes and intentions to reduce their climate impacts, and their
actual behaviour (Moser 2016; Sarti et al. 2018; EIHaffar et al. 2020). This is also in line with
Grunert et al. (2014) who find that respondents expressed relatively high levels of concern
about sustainability issues at an abstract level, but lower levels of concern in the context of
concrete food choices. This attitude—behaviour gap is especially important when we consider

the consumption of food with strong public-good traits. Second, it is necessary that the data



we use contain information on prices as well as the content of nutrients

together with climatic indicators if we want to model the consumers’ trade-off between these
two characteristics. Finally, since climate-friendly and healthy food consumption depends on
a range of complex factors, we need to be able to combine observed data on consumers’
purchases with survey data that can give us information about these factors.

Household scanner data® offer the possibility to conduct analyses at the required
granular level, but are not free from selection and desirability bias, since people might be
influenced by their participation in the panel. Those who choose to participate in home-scan
panels (or similar) may also be different from the general population, and for data obtained
from private sources the recruitment process may be uncertain (Zhen et al. 2009; Lusk and
Brooks 2011; Muth et al. 2019). Furthermore, as the data are at household level, no
information is given about the distribution within the household and there is no information
about food waste. Both issues will veil the relationship between purchase and intake (Muth et
al. 2019). Despite this, there are some evident advantages of household scanner data in
respect of analysing the consumption of jointly healthy and climate-friendly foods. The first
advantage is that, in most cases, the data contain repeated observations of expenditures and
purchase volumes for a considerable number of households, which allows the analysis of
changes over time and, thereby, to include the effect of habits. Another advantage is that the
data are often at barcode level, where the barcodes represent a unique manufacturer, brand,
product, flavour and size of a product. This level of detail makes it possible to link the data
with nutritional information from, for example, label data or official dietary composition
databases. This approach has been used extensively in food policy and public health nutrition
research (Bandy et al. 2019; Muth et al. 2019). A less explored possibility is to link the
purchase data with environmental and climate data. Data on the environmental and climate

effects of various food items can be obtained through, for example, life cycle analysis (LCA)



that examines, among other things, foods’ carbon footprint that occur during the entire
lifetime of a product from production over usage to disposal (or consumption). There exist a
number of databases that compile data on the climate impact of food on the global market, for
example, the World Food LCA database (Nemecek et al. 2014) and the Agri-footprint
database (Durlinger et al. 2017), and there are several initiatives to standardize the calculation
of the climate impact of foods (British Standards Institution 2011, 2012; De Camillis et al.
2012; European Commission 2018). The International Organization for Standardization (ISO)
14067 standardization program provides a guide on how to calculate the emissions from
foods. The combination of household scanner data with nutrition composition and climate
data has already been used in the analysis of the joint effects of food taxes on health and
sustainability of diets in recent papers (Bonnet et al. 2018; Dogbe and Gil 2018; Revoredo-
Giha et al. 2018; Caillavet et al. 2019).

Household scanner data often also contain socio-demographic information
about the panel members, such as age, household composition, and education. However,
several studies confirm that socio-demographic characteristics are not sufficient to explain
sustainable consumption (Verain et al. 2012; Sarti et al. 2018). Therefore, we should include
information about the respondents’ food-related knowledge and beliefs, their perception
about the moral correct food consumption and of their reference group, as well as how they
weight habits, health, social identity, self-image and taste in future studies describing the
effect of food taxes on health and sustainability. To obtain this type of data, we need to
combine observed purchase data with surveys issued to the panel members. This approach of
using survey data to extract some of the complex factors affecting food demand and,
thereafter, analyse consumers’ responsiveness to food taxes including these, would represent

a promising new avenue for designing effective food taxes.



DISCUSSION
In the previous sections, we showed how factors such as moral self-image, social-identity,
health considerations, habits and tastes can be integrated in the utility function and how they
affect demand. We also showed that it is possible to illustrate the effects of these factors on
the reactivity of the quantity demanded of a given food to changes in its price. When
consumers have the same hedonic preferences and place the same weight on the hedonic
component of utility, those who care more about social identity, self-image, health and
habitual behaviour will be less sensitive to price changes. In most instances, consumers do
not have the same hedonic preferences, and the model therefore suggests that to understand
climate-friendly and healthy food consumption and to design effective food taxes, we need to
estimate the weights that the consumer places on these factors. We also need to better
understand which diets consumers perceive as their moral ideal, as the social norms of their
key reference groups and as healthy. Current price elasticity of demand estimates implicitly
include the impact of these different selves at an average level. Understanding individual
utility as the product of the interaction of these multiple selves, allow us to better understand
variations of elasticity around this average. Consider for instance, an individual who
identifies as male. Several studies note the association of meat consumption with male
identity (for example, Rozin et al. 2012; Rothgerber 2013). Owing to this association, making
maleness salient will probably reduce the price elasticity of meat for individuals who want to
identify with this stereotype of maleness, as increased saliency would increase s.
Understanding the interplay of different selves can thus help to explain the
stickiness of food taxes in respect of behavioural change for specific groups, or give scope for
interventions that are not price based in a situation in which price increases sufficient for

significant change are not possible.



This knowledge will also allow us to better predict which consumers will be
affected by what type of instruments. For example, consumers who do not care a great deal
about health issues, self-image or social identity, but who are very habitual or weigh the
hedonic properties of food heavily, might be affected by food taxes, but not by other types of
instruments, since the important utility components of those individuals are not directly
affected by information provision. This occurs despite the habitual consumer tending to be
less sensitive to price changes. Consumers who have a strong social identity, everything else
equal, will be less sensitive to price changes but more sensitive to manipulations of the food
environment that affect the individual’s perception of the dietary norm of their relevant
reference groups. Consumers that care about self-image will be affected more by information
provision when this is used jointly with moral persuasion. In this instance, campaigns will be
more effective if they not only inform about the GHG-emission intensity of different foods
(thereby affecting the individual’s ideal vector X;4.4:(K)), but also activate the weight m
given to self-image, by stressing individual responsibility in curbing consumption-related
GHG-emissions.

Furthermore, the estimated weights and the related elements of consumers’
utility need to be examined in their interplay with the income and effort constraints, since
constant preoccupation with limited income and time and subjects to demands on mental
effort will deplete those individuals’ cognitive resources needed to guide behaviour (see, for
example, Mani et al. 2013; Shah et al. 2018). This overburdening may significantly affect the
initiation and success of dietary change by, among other things, affecting the reactivity to
taxes. Finally, lack of practical knowledge of how to cook and choose a more climate-
friendly diet constitutes a barrier to a shift towards more sustainable eating (see, for example,
Graga et al. 2019; Smiglak-Krajewska and Wojciechowska-Solis 2021) thus making sticking

to habitual food choices more likely. Informational campaigns that help consumers to learn



how to prepare climate-friendly meals may thus increase the consumption of these meals by
reducing the associated effort. Environmental and health labels can also decrease effort by
reducing the search costs of finding healthy and climate-friendly foods, but the information
provided should be easy to see and understand for it to be effective (see Hersey et al. 2013).
There can also be secondary effects of these information tools, which are often at least as
important as the primary effects of better individual choices, including impacts on social

norms which will affect demand (Reisch et al. 2013).

CONCLUSIONS

Until now the focus of interventions ensuring healthy and climate-friendly food consumption
has mainly been on the individual. Most approaches have aimed at encouraging individuals to
change voluntarily by relying on information provision, moral persuasion and nudges. These
instruments have proven not to be sufficient, and several bodies now argue that the context of
consumption needs reshaping and advocate for the use of more hard-policy measures, such as
food taxes and subsidies. However, as a healthy diet will not necessarily arrive as a co-benefit
of taxes aimed at reducing GHG-emission, both goals need to be targeted explicitly when
designing food taxes. This might lead to substantial price increases for many food products.
Too little is known about the impact on utility, and thereby demand, of the factors that drive
climate-friendly food consumption. To design taxes that effectively address both health and
climate-friendly food consumption in the most efficient way, we need to know more. We
need to estimate the weights that consumers place on hedonic properties of food, on habits,
health and moral identity, as well as social identity. Furthermore, we need to understand
which diets consumers perceive as to be healthy and as their moral ideal, as well as what are
the food related social norms of their key reference groups, since these factors will affect how

sensitive consumers are to changes in food prices.



Food taxes and subsidies, however, will seldom be sufficient as the only
instrument. An important reason for this is that educational and informational efforts to
change consumer behaviour might be a necessary precursor to strong interventions owing to
substantial barriers to implementing hard regulatory measures. Another reason is that food
taxes and information affect consumers differently and often the instruments will be
interrelated. So, in order to design an efficient system of taxes and subsidies, supplemented
with information provision and other soft instruments, such as nudges, we need to understand
the motivations behind consumers demand for climate-friendly food consumption and how
they weight difference sources of utility from food consumption. If we want to use food taxes
to target a specific reference group if the group is sticky as regards behavioural change, then
the model will help to explain this stickiness. Also, understanding peer pressure will give
scope for interventions that are not price based in situations in which price increases
sufficient for change are not possible. Making salient the moral self may affect price
sensitivity, by helping to understand the interplay between food taxes and other instruments

in the presence of a heterogeneous group.

REFERENCES

Abadie, L.M., I. Galarraga, A.B. Milford and G.W. Gustavsen (2016), ‘Using food taxes and
subsidies to achieve emission reduction targets in Norway’, Journal of Cleaner Production,
134 (Octber), 280-97, doi:10.1016/j.jclepro.2015.09.054.

Akerlof, G.A. and R.E. Kranton (2002), ‘Identity and schooling: some lessons for the
economics of education’, Journal of Economic Literature, 40 (4), 1167-221,

doi:10.1257/.40.4.1167.



Austgulen, M.H. et al. (2018), ‘Consumer readiness to reduce meat consumption for the
purpose of environmental sustainability: insights from Norway’, Sustainability, 10 (9), 3058,
doi:10.3390/su10093058.

Bandy, L., etal. (2019), ‘The use of commercial food purchase data for public health
nutrition research: a systematic review’, PLoS ONE, 14 (1), ¢0210192,
doi:10.1371/journal.pone.0210192.

Bertail, P. and F. Caillavet (2008), ‘Fruit and vegetable consumption patterns: a segmentation
approach’, American Journal of Agricultural Economics, 90 (3), 827-42, doi:10.1111/5.1467-
8276.2008.01138.x.

Bianchi, F., C. Dorsel, E. Gamett, P. Aveyard and S.A. Jebb (2018), ‘Interventions targeting
conscious determinants of human behaviour to reduce the demand for meat: a systematic
review with qualitative comparative analysis’, International Journal of Behavioral Nutrition
and Physical Activity, 15 (1), 1-25, doi:10.1186/s12966-018-0729-6

Bonnet, C., Z. Bouamra-Mechemache and T. Corre (2018), ‘An environmental tax towards
more sustainable food: empirical evidence of the consumption of animal products in France’,
Ecological Economics, 147 (May), 48—61, doi:10.1016/j.ecolecon.2017.12.032.

Brekke, K.A., S. Kverndokk and K. Nyborg (2003), ‘An economic model of moral
motivation’, Journal of Public Economics, 87 (9-10), 196783, d0i:10.1016/S0047-
2727(01)00222-5.

Briggs, A.D.M., et al. (2013), ‘Assessing the impact on chronic disease of incorporating the
societal cost of greenhouse gases into the price of food: an econometric and comparative risk
assessment modelling study’, BMJ Open, 3 (10), 003543, doi:10.1136/bmjopen-2013-

003543.



British Standards Institution (2011), ‘Specification for the assessment of the life cycle
greenhouse gas emissions of goods and services’, PAS 2050: 2011, British Standards
Institution, London.

British Standards Institution (2012), ‘Assessment of life cycle greenhouse gas emissions from
horticultural products’, PAS 2050-1:2012, British Standards Institution, London.

Caillavet, F., A. de Fadhuile and V. Nich¢le (2016), ‘Hunger for meat: can animal protein-
based taxation reverse the trend?’, paper preseneted at the Agricultural and Applied
Economics Association Annual Meeting, Boston, MA, 31 July 31-2 August.

Caillavet, F., A. de Fadhuile and V. Nichele (2019), ’Assessing the distributional effects of
carbon taxes on food: inequalities and nutritional insights in France’, Ecological Economics.
163 (September), 20-31. doi:10.1016/j.ecolecon.2019.04.020.

Campbell, B.M., D.J. Beare, E.M. Bennett, J.M. Hall-Spencer, J.S. Ingram, F. Jaramillo, et al.
(2017), ‘Agriculture production as a major driver of the earth system exceeding planetary
boundaries’, Ecology and Society, 22 (4), doi:10.5751/ES-09595-220408.

Carrus, G., S. Pirchio and S. Mastandrea (2018), ‘Social-cultural processes and urban
affordances for healthy and sustainable food consumption’, Frontiers in Psychology, 9
(December), 2047, doi:10.3389/fpsyg.2018.02407.

Cialdini, R.B. and R.P. Jacobson (2021), ‘Influences of social norms on climate change-
related behaviors’, Current Opinion in Behavioral Sciences, 42 (December), 1-8,
doi:10.1016/j.cobeha.2021.01.005.

De Camillis, C., J.C. Bligny, D. Pennington and B. Palyi (2012), ‘Outcomes of the second
workshop of the Food Sustainable Consumption and Production Round Table Working
Group 1: deriving scientifically sound rules for a sector-specific environmental assessment

methodology’, International Journal of Life Cycle Assessment, 17 (4), 511-15.



Debnam, J. (2017), ‘Selection effects and heterogeneous demand responses to the Berkeley
soda tax vote’, American Journal of Agricultural Economics, 99 (5), 1172-87,
doi:10.1093/ajae/aax056.

Dodd, R., J.Alvin Santos, M. Tan, N.R.C. Campbell, C. Ni Mhurchu, L. Cobb, et al.(2020),
‘Effectiveness and feasibility of taxing salt and foods high in sodium: a systematic review of
the evidence’, Advances in Nutrition, 11 (6) 161630, doi:10.1093/advances/nmaa067.
Dogbe, W. and J.M. Gil (2018), ‘Effectiveness of a carbon tax to promote a climate-friendly
food consumption’, Food Policy, 79 (C), 235-46, doi:10.1016/j.foodpol.2018.08.003.

Doro, E. and V. Réquillart (2020), ‘Review of sustainable diets: are nutritional objectives and
low-carbon-emission objectives compatible?’, Review of Agricultural, Food and
Environmental Studies, 101 (1), 117-46, doi:10.1007/s41130-020-00110-2.

Durlinger, B., E. Koukouna, R. Broeckema, M. Van Paassen and J. Scholten(2017), ‘Agri-
footprint 4.0 — part 2: description of data’, accessed 20 March 2021 at
https://simapro.com/wp-content/uploads/2018/02/Agri-Footprint-4.0-Part-1-Methodology-
and-basic-principles.pdf.

Edjabou, L.D. and S. Smed (2013), ‘The effect of using consumption taxes on foods to
promote climate friendly diets — the case of Denmark’, Food Policy, 39 (April), 84-96,
doi:10.1016/j.foodpol.2012.12.004.

ElHaffar, G., F. Durif and L. Dubé (2020), ‘Towards closing the attitude-intention-behavior
gap in green consumption: a narrative review of the literature and an overview of future
research directions’, Journal of Cleaner Production, 275 (December), 122566,
doi:10.1016/j.jclepro.2020.122556.

Etilé, F. and A. Sharma (2015), ‘Do high consumers of sugar-sweetened beverages respond
differently to price changes? A finite mixture IV-Tobit Approach’, Health Economics, 24 (9),

1147-63, doi:10.1002/hec.3157.



European Commission (2018), ‘PEFCR Guidance document — Guidance for the 14
development of Product Environmental Footprint Category Rules (PEFCRs)’, version 6.3,
accessed 30 September 2021 at
https://ec.europa.ew/environment/eussd/smgp/pdf/PEFCR_guidance v6.3.pdf.

European Environment Agency (2015), European Environment — State and Outlook 2015:
Assessment of Global Megatrends, Copenhagen: European Environment Agency.

European Environment Agency (2017), Environmental Indicator Report 2017 — In Support to
the Monitoring of the 7 Environment Action Programme, Biogeochemistry of a Subalpine
Ecosystem, Luxembourg: Publications Office of the European Union.

Fehr, E. and S. Géchter (2000), ‘Cooperation and punishment in public goods experiments’,
American Economic Review, 90 (4), 980-94, doi:10.1257/aer.90.4.980.

Ford, G.T., D.B. Smith and J.L. Swasy (1988), ‘An empirical test of the search, experience
and credence attributes framework’, in M.J. Houston (ed.), Advances in Consumer Research,
vol. 15, Provo, UT: Association for Consumer Research, pp. 239-44.

Forero-Cantor, G., J. Ribal and N. Sanjuan (2020), ‘Levying carbon footprint taxes on
animal-sourced foods: a case study in Spain’, Journal of Cleaner Production, 243 (January),
118668, doi:10.1016/j.jclepro.2019.118668.

Garcia-Muros, X., A. Markandya, D. Romero-Jordan and M. Gonzalez-Eguino (2017), ‘The
distributional effects of carbon-based food taxes’, Journal of Cleaner Production, 140 (2),
9961006, doi:10.1016/j.jclepro.2016.05.171.

Garnett, T. (2011), “Where are the best opportunities for reducing greenhouse gas emissions
in the food system (including the food chain)?’, Food Policy, 37 (January), 4646,
doi:10.1016/j.foodpol.2010.10.010.

Graga, J., C.A. Godinho and M. Truninger (2019), ‘Reducing meat consumption and

following plant-based diets: current evidence and future directions to inform integrated



transitions’, Trends in Food Science and Technology, 91, 380-90,
doi:10.1016/5.tifs.2019.07.046

Green, R., L. Cornelsen, A.D. Dangour, R. Turner, B. Shankar, M. Mazzocchi, et al. (2013),
‘The effect of rising food prices on food consumption:systematic review with meta-
regression’, BMJ (Online), 346 (June), 3703, doi:10.1136/bm;j.f3703.

Grunert, K.G. and J.M. Wills (2007), ‘A review of European research on consumer response
to nutrition information on food labels’, Journal of Public Health, 15 (5), 385-99,
doi:10.1007/s10389-007-0101-9.

Grunert, K.G., S. Hieke and J. Wills (2014), ‘Sustainability labels on food products:
consumer motivation, understanding and use’, Food Policy, 44 (February),, 177-89,
doi:10.1016/j.foodpol.2013.12.001.

Guagnano, G.A., P.C. Stern and T. Dietz (1995), ‘Influences on attitude-behavior
relationships: a natural experiment with curbside recycling’, Environment and Behavior, 27
(5), 699718, doi:10.1177/0013916595275005.

Hartmann, C. and M. Siegrist (2017), ‘Consumer perception and behaviour regarding
sustainable protein consumption: a systematic review’, Trends in Food Science and
Technology, 61 (March), 11-25, doi:10.1016/5.tifs.2016.12.006.

Hersey, J.C., K.C. Wohlgenant, J.E. Arsenault, K.M. Kosa and M.K. Muth (2013), ‘Effects of
front-of-package and shelf nutrition labeling systems on consumers’, Nutrition Reviews, 71
(1), 1-14.

Higgins, E.T. (1987), ‘Self-discrepancy: a theory relating self and affect’, Psychological
Review, 94 (3), 31940, doi:10.1037/0033-295X.94.3.319.

Higgins, E.T., R.N. Bond, R. Klein and T. Strauman (1986), ‘Self-discrepancies and

emotional vulnerability. how magnitude, accessibility, and type of discrepancy influence



affect’, Journal of Personality and Social Psychology, 51 (1), 5-15, doi:10.1037/0022-
3514.51.1.5.

Intergovernmental Panel on Climate Change (IPPC) (2014), Climate Change 2014:
Mitigation of Climate Change. Contribution of Working Group III to the Fifth Assessment
Report of the Intergovernmental Panel on Climate Change, Cambridge: Cambridge
University Press.

Jensen, J.D. and S. Smed (2007), ’Cost-effective design of economic instruments in nutrition
policy’, International Journal of Behavioral Nutrition and Physical Activity, 4 (1), 1-12,
doi:10.1186/1479-5868-4-10.

Joshi, Y. and Z. Rahman (2015), ‘Factors affecting green purchase behaviour and future
research directions’, International Strategic Management Review, 3 (1-2), 12843,
doi:10.1016/j.ism.2015.04.001.

Kehlbacher, A., R. Tiffin, A. Briggs, M. Berners-Lee and P. Scarborough (2016), ‘The
distributional and nutritional impacts and mitigation potential of emission-based food taxes in
the UK’, Climatic Change, 137 (1), 12141, doi:10.1007/s10584-016-1673-6.

Kjaernes, U. and L. Holm (2007), ‘Social factors and food choice: consumption as practice’,
in L. Frewer and H. Van Trijp (eds), Understanding Consumers of Food Products,
Cambridge: Woodhead, pp. 511-33.

Latka, C., M. Kuiper, S. Frank, T. Heckelei, P. Havlik, H.P. Witzke, et al. (2021), ‘Paying the
price for environmentally sustainable and healthy EU diets’, Global Food Security, 28
(March), 100437, doi:10.1016/j.gfs.2020.100437.

Li, W. and J.H. Dorfman (2019), ‘The implications of heterogeneous habit in consumer
beverage purchases on soda and sin taxes’, Food Policy, 84 (April), 111-20,

doi:10.1016/j.foodpol.2019.03.003.



Loewenstein, G. (1996), ‘Out of control: visceral influences on behavior’, Organizational
Behavior and Human Decision Processes, 65 (3), 272-92, doi:10.1006/obhd.1996.0028.
Lombardini, C. and L. Lankoski (2011), ‘An economic-psychological model of sustainable
food consumption’, paper presented at the European Association of Agricultural Economists
Congress: Change and Uncertainty, Zurich, 30 August-2 September,
doi:10.22004/ag.econ.114403.

Lusk, J.L. and K. Brooks (2011), “Who participates in household scanning panels?’,
American Journal of Agricultural Economics, 93 (1), 226-40, doi:10.1093/ajae/aaq123.
Mani, A., S. Mullainathan, E. Shafir and J. Zhao (2013), ‘Poverty impedes cognitive
function’, Science, 341 (6149), 976-80.

Mertens, E., A. Kuijsten, M. Dofkova, L. Mistura, L. D’Addezio, A. Turrini, et al. (2019),
‘Geographic and socioeconomic diversity of food and nutrient intakes: a comparison of four
European countries’. Furopean Journal of Nutrition, 58 (4), 1475-93, doi:10.1007/s00394-
018-1673-6.

Mertens, E., A. Kuijsten, A. Kanellopoulos, M. Dofkova, L. Mistura, L. D’Addezio, et al.
(2021), ‘Improving health and carbon footprints of European diets using a benchmarking
approach’, Public Health Nutrition, 24 (3), 565-75, doi:10.1017/S1368980020003341.
Moors, A., Y. Boddez and J. De Houwer (2017), ‘The power of goal-directed processes in the
causation of emotional and other actions’, Emotion Review, 9 (4), 310-18,
doi:10.1177/1754073916669595.

Moser, S.C. (2016), ‘Reflections on climate change communication research and practice in
the second decade of the 21st century: what more is there to say?’, Wiley Interdisciplinary
Reviews: Climate Change, 7 (3), 34569, doi:10.1002/wcc.403.

Muth, M.K., C. Zhen and S. Karns (2019), Using Scanner Data for Food Policy Research,

London: Academic Press.



Nemecek, T., X. Bengoa, J. Lansche, P. Mouron, E. Riedener, V. Rossi, et al. (2014), “World
Food LCA Database: methodological guidelines for the life cycle inventory of agricultural
products’, World Food LCA Database, Quantis and Agroscope, Lausanne and Zurich.
Newbold, T., L.N. Hudson, S.L. Hill, S. Contu, I. Lysenko, R.A. Senior, et al. (2015),
‘Global effects of land use on local terrestrial biodiversity’, Nature, 520 (7545), 45-50,
doi:10.1038/nature14324.

Ng, S.W., J.A. Rivera, B.M. Popkin and M.A. Colchero (2019), ‘Did high sugar-sweetened
beverage purchasers respond differently to the excise tax on sugar-sweetened beverages in
Mexico?’, Public Health Nutrition, 22 (4), 750-56, doi:10.1017/S136898001800321X.

Ni Mhurchu, C., H. Eyles, C. Schilling, Q. Yang, W. Kaye-Blake, M. Geng, et al. (2013),
‘Food prices and consumer demand: differences across income levels and ethnic groups’,
PLoS ONE, 8 (10), 75934, doi:10.1371/journal.pone.0075934.

Niebylski, M.L., K.A. Redburn, T. Duhaney and N.R. Campbell (2015), ‘Healthy food
subsidies and unhealthy food taxation: a systematic review of the evidence’, Nutrition, 31 (6),
787-95, doi:10.1016/j.nut.2014.12.010.

Olander, F. and J. Thegersen (1995), ‘Understanding of consumer behaviour as a prerequisite
for environmental protection’, Journal of Consumer Policy, 18 (4), 345-85,
doi:10.1007/BF01024160.

Parris, K. (2011), ‘Impact of agriculture on water pollution in OECD countries: recent trends
and future prospects’, International Journal of Water Resources Development, 27 (1), 33-52.
doi:10.1080/07900627.2010.531898.

Payne, C.L., P. Scarborough and L. Cobiac (2016), ‘Do low-carbon-emission diets lead to
higher nutritional quality and positive health outcomes? A systematic review of the

literature’, Public Health Nutrition, 19 (14), 2654-61, doi:10.1017/S1368980016000495.



Pieper, M., A. Mickalke and T. Gaugler (2020), ‘Calculation of external climate costs for
food highlights inadequate pricing of animal products’, Nature Communications, 11 (1), 1-
13, doi.org/10.1038/s41467-020-19474-6.

Quam, V.G.M,, et al. (2017), ‘Assessing greenhouse gas emissions and health co-benefits: a
structured review of lifestyle-related climate change mitigation strategies’, International
Journal of Environmental Research and Public Health, 14 (5), 468,
doi:10.3390/ijerph14050468.

Reisch, L.A., C.R. Sunstein, M.A. Andor, F.C. Doebbe, J. Meier and N.R. Haddaway (2021),
‘Mitigating climate change via food consumption and food waste: a systematic map of
behavioral interventions’, Journal of Cleaner Production, 279 (January), 123717,
doi:10.1016/j.jclepro.2020.123717.

Reisch, L., U. Eberle and S. Lorek (2013), ‘Sustainable food consumption: an overview of
contemporary issues and policies’, Sustainability: Science, Practice, and Policy, 9 (2), 7-25,
doi:10.1080/15487733.2013.11908111.

Revoredo-Giha, C., N. Chalmers and F. Akaichi (2018), ‘Simulating the impact of carbon
taxes on greenhouse gas emission and nutrition in the UK’, Sustainability, 10 (1) 1-19,
do0i:10.3390/su10010134.

Rothgerber, H. (2013), ‘Real men don’t eat (vegetable) quiche: masculinity and the
justification of meat consumption’, Psychology of Men and Masculinity, 14 (4), 363-75,
doi.org/10.1037/a0030379.

Rozin, P., J.M. Hormes, M.S. Faith and B. Wansink (2012), ‘Is meat male? A quantitative
multimethod framework to establish metaphoric relationships’, Journal of Consumer

Research, 39 (3), 629-43, doi.org/10.1086/664970.



Sarti, S., N. Darnall and F. Testa (2018), ‘Market segmentation of consumers based on their
actual sustainability and health-related purchases’, Journal of Cleaner Production, 192
(August), 270-80, doi:10.1016/j.jclepro.2018.04.188.

Schmacker, R. and S. Smed (2020), ‘Sin taxes and self-control’, DIW Berlin Paper No. 1881,
German Institute for Economic Research (DIW), Berlin, doi:10.2139/ssrn.3661144.

Shah, A.K., J. Zhao, S. Mullainathan and E. Shafir (2018), ‘Money in the mental lives of the
poor’, Social Cognition, 36 (1), 4-19.

Smed, S., J.D. Jensen and S. Denver (2007), ‘Socio-economic characteristics and the effect of
taxation as a health policy instrument’, Food Policy, 32 (5-6), 624-39,
doi:10.1016/j.foodpol.2007.03.002.

Smed, S., P. Scarborough, M. Rayner and J.D. Jensen (2016), ‘The effects of the danish
saturated fat tax on food and nutrient intake and modelled health outcomes: an econometric
and comparative risk assessment evaluation’, European Journal of Clinical Nutrition, 70 (6),
681-6, do0i:10.1038/ejcn.2016.6.

Smiglak-Krajewska, M. and J. Wojciechowska-Solis (2021), ‘Consumption preferences of
pulses in the diet of polish people: Motives and barriers to replace animal protein with
vegetable protein’, Nutrients, 13 (2), 1-16, doi:10.3390/nu13020454.

Springmann, M., H.C.J. Godfray, M. Rayner and P. Scarborough (2016), ‘Analysis and
valuation of the health and climate change cobenefits of dietary change’, Proceedings of the
National Academy of Sciences of the United States of America, 113 (15), 414651,
do0i:10.1073/pnas.1523119113.

Springmann, M., D. Mason-D’Croz, S. Robinson, K. Wiebe, H.C.J. Godfray, M. Rayner, et
al. (2018), ‘Health-motivated taxes on red and processed meat: a modelling study on optimal
tax levels and associated health impacts’, PLoS ONE, 13 (11), 1-16,

doi:10.1371/journal.pone.0204139.



Stoll-Kleemann, S. and U.J. Schmidt (2017), ‘Reducing meat consumption in developed and
transition countries to counter climate change and biodiversity loss: a review of influence
factors’, Regional Environmental Change, 17 (5), 1261-77, doi:10.1007/s10113-016-1057-5.
Sunstein, C.R., L.A. Reisch and M. Kaiser (2019), ‘Trusting nudges? Lessons from an
international survey’, Journal of European Public Policy, 26 (10), 141743,
doi:10.1080/13501763.2018.1531912.

Taillie, L.S., J.A. Rivera, B.M. Popkin and C. Batis(2017), ‘Do high vs. low purchasers
respond differently to a nonessential energy-dense food tax? Two-year evaluation of
Mexico’s 8% nonessential food tax’, Preventive Medicine, 105 (December), suppl., S37-S42,
doi:10.1016/j.ypmed.2017.07.009.

Teng, A.M., A.C.Jones, A. Mizdrak, L. Signal, M. Gen¢ and N. Wilson (2019), ‘Impact of
sugar-sweetened beverage taxes on purchases and dietary intake: systematic review and
meta-analysis’, Obesity Reviews, 20 (9), 1187-204, doi:10.1111/0br.12868.

Thow, A.M., S.M. Downs, C. Mayes, H. Trevena, T. Waqanivalu and J. Cawleye (2018),
‘Fiscal policy to improve diets and prevent noncommunicable diseases: from
recommendations to action’, Bulletin of the World Health Organization, 96 (3), 201-10,
doi:10.2471/BLT.17.195982.

Tinbergen, J. (1952), On the Theory of Economic Policy, Amsterdam: North-Holland.
Turner, J.C. (1991), Social Influence, Milton Keynes: Open University Press.

Verain, M.C.D., J. Bartels, H. Dagevos, S.J. Sijtsema, M.C. Onwezen and G. Antonides
(2012), ‘Segments of sustainable food consumers: a literature review’, International Journal
of Consumer Studies, 36 (2), 123-32, doi:10.1111/j.1470-6431.2011.01082.x.

Vermeir, 1., B. Weijters, J. De Houwer, M. Geuens, H. Slabbinck, A. Spruyt, et al. (2020),

‘Environmentally sustainable food consumption: a review and research agenda from a goal-



directed perspective’, Frontiers in Psychology, 11 (July), 1-12,
doi:10.3389/fpsyg.2020.01603.

Vieux, F., L. Soler, D. Touazi and N. Darmon (2013), ‘High nutritional quality is not
associated with low greenhouse gas emissions in self-selected diets of french adults’,
American Journal of Clinical Nutrition, 97 (3), 569—83, d0i:10.3945/ajcn.112.035105.

World Health Organization (WHO) (2021), ‘Noncommunicale diseases’, Fact sheet, accessed
1 March 2021 at https://www.who.int/news-room/fact-sheets/detail/noncommunicable-
diseases.

Willett, W., J. Rockstrom, B. Loken, M. Springmann, T. Lang, S. Vermeulen, et al. (2019),
‘Food in the anthropocene: The EAT-Lancet commission on healthy diets from sustainable
food systems’, The Lancet, 393 (10170), 447-92, doi:10.1016/S0140-6736(18)31788-4.
Coates, D., R. Connor, L. Leclerc, W. Rast, K. Schumann and M. Webber (2012), ‘Water
demand: what drives consumption’, in Managing Water Under Uncertainty and Risk: The
United Nations World Water Development Report 4, vol. 1, Paris: UNESCO, pp. 44-76.
Zhen, C., J.L. Taylor, M.K. Muth and E. Leibtag (2009), ‘Understanding differences in self-
reported expenditures between household scanner data and diary survey data: a comparison
of homescan and consumer expenditure survey’, Review of Agricultural Economics, 31, 470—

92, doi:10.1111/5.1467-9353.2009.01449.x.

! Characteristics that are impossible to evaluate even after consumption are credence goods
(for example, Ford et al. 1988).

2 This model develops an earlier model presented in Lombardini and Lankoski (2011).

3 Although we assume only positive reference groups, the model could easily be extended to

include dissociative (that is, negative) reference groups, that is, groups an individual does not



want to be associated with. Note also that we assume only one reference group even though
in reality individuals can identify with different groups.

4 Note that, for simplicity in these constraints, there is no subscript for the specific individual.
Please read each constraint as specific to an individual

> We refer to household scanner data, but data might be obtained through other channels too.
The key is to combine highly detailed consumption data with nutrition and GHG-emission

information, and with survey data.



