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A B S T R A C T

As climate change is a topic that highly influences the young generation, it is important to understand the level of
climate change awareness of younger people. Nutrition is an important aspect to consider in relation to climate
change awareness, as nutrition is a field of action where everyone can contribute. For example, following a meat-
free diet can significantly help mitigate climate change. The aim of this study was to analyze the climate change
awareness of the young generation and to reveal which positions on climate change are represented by this
generation and to what extent. Additionally, this study analyzed whether the young generation incorporates their
climate change awareness into their diet. The comprehensive sample consisted of 1479 young German citizens
between 15 and 29 years old. The results of the latent profile analysis show that three different climate change
awareness segments exist among the young generation. Half of the sample is highly aware of climate change,
while 13.9% of the sample deny climate change exists. A group of 29.4% lies in between. They recognize climate
change, but assess its risks as relatively low. This result reveals that, among the young generation, climate change
awareness varies significantly. The results also show that participants who are aware of climate change have a
higher probability of following a climate-friendly diet, while, surprisingly, the undecided group is much closer to
the climate deniers in their attitudes and dietary patterns.
1. Introduction

Climate change mitigation is a widely discussed topic worldwide. A
report from the European Commission and the European Parliament
(2008) found that climate change is seen by society as the second most
serious problem facing the world. Accordingly, it is necessary to raise the
public awareness of climate change. Past research has analyzed the
climate change awareness of citizens from different countries, such as the
United States (Leiserowitz et al., 2020b), India (Leiserowitz et al., 2013),
and Germany (Metag et al., 2017).

In the past, the term awareness was inconsistently used consisting of
diverse meanings in climate change research (Kuthe et al., 2019; Lee
et al., 2015; Metag et al., 2017). For example Kuthe et al. (2019)
decomposed climate change awareness into five aspects, namely:
knowledge, climate-friendly behavior, multiplicative actions, attitude,
and personal concern. Metag et al. (2017) has included multiple di-
mensions e.g. concern about climate change and belief about climate
change. In order to have a consistent understanding in the current
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research, climate change awareness is defined as the concern about and
belief in the issue of climate change.

There are people who have climate change awareness as well as
people who reject climate change. The proportion of citizens who deny
the existence of climate change varies. For example, in the United States
17% (Leiserowitz et al., 2020a) and in Germany 10%–15% do not believe
in climate change. In Norway, only 4% of the population deny climate
change exists (Metag et al., 2017; Steentjes et al., 2016).

However, these studies are based on samples of each country's entire
population rather than only the young generation. Since climate change
especially affects future generations more than other generations before
(Corner et al., 2015) and they are forced to deal with the consequences
(Ojala, 2015), it is interesting to examine the climate change awareness
of the younger population. Young people are highly concerned about the
future in relation to the climate and the environment (Neergaard and
Ravnbøl, 2019). By comparison, young citizens show a higher sensitivity
toward the topic of climate change when compared with older citizens
(67% compared to 56%) (European Commission and European
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Parliament, 2008). Additionally, the level of skepticism about the exis-
tence of climate change is lower among younger citizens (Corner et al.,
2015). Overall, there are surprisingly few studies in this field that focus
on the young generation.

An exception is the contribution of Kuthe et al. (2019). They identi-
fied four groups of younger citizens in their cluster analysis. The largest
group was comprised of best-informed consumers who knew more about
climate change relative to other groups, while the smallest group,
regarding their concern and willingness to act, are the opposite. The
smallest group was comprised of consumers who felt affected by climate
change but were not changing their behavior. The third group consisted
of consumers with the highest awareness of climate change, and they
tried to convince others to behave climate-friendly. The fourth group did
not feel concerned about climate change in their own lives (Kuthe et al.,
2019). The study by Kuthe et al. (2019) provides an exciting general
insight into the climate change awareness of the young generation.
However, it is cross-sectoral and therefore does not address the specifics
of the food market.

Therefore, the first objective of the present research is to find out
whether there are different consumer segments in relation to climate
change awareness in the field of nutrition. This involves to understand
which positions different consumer segments represent and how large
each segment's share is. The second objective is to analyze the connection
between the awareness of climate change and one's own diet.

Global food production has placed the greatest pressure on the sta-
bility of the Earth's system caused by humans. Current dietary trends
along with a growing world population will increase the risks for people
and the planet. The burden of non-communicable diseases has been
increasing, and the effects of food production on greenhouse gas emis-
sions, biodiversity loss, and water and land use will increase the insta-
bility of the Earth system further (Willett et al., 2019).

Eating a climate-friendly diet is one way to mitigate climate change
and to improve one's health (Giskes et al., 2007; Scarborough et al.,
2012). A recent study showed that industry (68%) and consumers (52%),
followed by politics (50%), can make the greatest contribution to
climate-friendly diets (Nestl�e Deutschland AG, 2021). Diet contributes
between 15% and 46% (depending on the diet) of the overall greenhouse
gas emissions (Garnett, 2011; Van de Kamp et al., 2018). The production
of different food products varies substantially in the amount of green-
house gas emissions caused. In this regard, animal husbandry in partic-
ular has a major influence on the amount of greenhouse gas emissions
(Aiking, 2011; Hyland et al., 2017). Animal husbandry accounts for
14.5% of greenhouse gas emissions (Gerber et al., 2013). Overall, animal
products are more harmful to the climate than non-animal products
(Reinhardt et al., 2020). A systematic review by Hallstr€om et al. (2015)
concluded that, by changing one's diet, one can potentially reduce
greenhouse gas emissions by up to 50%. Another study even stated that a
reduction of up to 84% is possible (Springmann et al., 2018). The po-
tential for someone to reduce greenhouse gas emissions depends mainly
on animal products, especially the amount and type of meat one con-
sumes (Clune et al., 2017; Hallstr€om et al., 2015; Reynolds et al., 2019;
Springmann et al., 2018). Thus, a diet consisting of a reduced amount of
meat is important to ensure planetary health (Willett et al., 2019). In this
regard, Poore and Nemecek (2018) found that a vegan diet can reduce
greenhouse gas emissions by 49% compared to the average diet. More-
over, diets which are higher in plant-based foods and lower in
animal-based foods integrate health and climate objectives to a great
extent (Nelson et al., 2016; Van Dooren et al., 2014). The likelihood that
someone will shift to a vegetarian diet increases when ethical (e.g. ani-
mal welfare or environmental) and health aspects related to meat con-
sumption are communicated together (Rosenfeld et al., 2020).

Since research clearly shows that diets containing less meat are climate-
friendly, meat reduction is crucial for diminishing greenhouse gas emis-
sions caused by diet. Therefore, it is necessary to examine consumer
opinion on this topic. In consumers mind, beef and pork (86%), milk
(70%), and carrots (12%) are seen as very/somewhat climate-damaging
2

(Nestl�e Deutschland AG, 2021). Consumers are willing to reduce their
meat consumption for environmental reasons (Cheah et al., 2020; Kemper,
2020) such as climate change. The majority of consumers (two thirds) in
Germany state that theywould change their diet for environmental reasons
(Bundesministerium für Umwelt, Naturschutz, Bau und Reaktorsicherheit
(BMUB) and Umweltbundesamt (UBA), 2015). Nearly 10% of participants
go one step further and mention they believe a change from a meat-based
to a plant-based diet is an effective personal action to combat climate
change (Bose et al., 2020). In a recent report from the United Nations
Development Programme (UNDP) and University of Oxford (2021), 30%
of the surveyed people from 50 countries covering 56% of the world's
population supported the promotion of a plant-based diet as a global
climate policy but it was the least supported of the 11 studied climate
policies. This illustrates that a plant-based diet is controversial. Further-
more, a climate-friendly diet involves more than just meat reduction.

In-vitro meat (also known as cultured meat or lab-grown meat) and
vegetarian substitutes (also known as plant-based meat) are more envi-
ronmentally friendly than animal-based products (Aiking, 2011; Bhat et al.,
2015). Young citizens have a positive attitude toward consuming in-vitro
meat (Bogueva and Marinova, 2020) and believe it is unnatural but
ethical and environmentally friendly (Ruzgys and Pickering, 2020). Con-
sumer opinion regarding vegetarian and vegan substitutes is important
because these products are already existing, more climate-friendly meat
substitutes.

In addition, the purchase of organic food is discussed as a climate
protection measure for consumers. However, this is contested as the yield
in organic farming is lower. If this shortfall is compensated by the use of
previously protected land, greenhouse gas emissions can be higher (in-
direct land use change, so-called leakage effect) (Smith et al., 2019).
Seasonal, regional foods, and less plastic packaging can also contribute to
a climate-friendly diet (Funk et al., 2021).

Individuals' perceptions of the seriousness of climate change can predict
climate-friendly food choices (M€akiniemi and Vainio, 2014). Consumers
who are highly concerned about climate change make more
climate-friendly dietary choices compared to consumers who are only
slightly concerned or unconcerned (Korkala et al., 2014). However, there is
little research on the relationship between climate change awareness and
one's diet for the young generation. Thus, this study's first hypothesis is as
follows:

H1. Consumers who are aware of climate change translate this into a
climate-friendly diet.

An experimental study from Bose et al. (2020) concluded that par-
ticipants who eat more meat were less aware of the relationship between
climate and diet. If consumers are unaware of the relationship between
climate and diet, consumers will not consider this relationship with
respect to their behavior, in this case, their diet. Thus, the second hy-
pothesis is as follows:

H2. Consumers who are unaware of climate change do not try to follow
a climate-friendly diet.

Moreover, past research shows some sociodemographic influence on
people's awareness of climate change. Women and people with a higher
education are more likely to be aware of climate change (Neergaard and
Ravnbøl, 2019) and pursue a climate-friendly diet (Korkala et al., 2014).
Therefore, the third and fourth hypotheses are as follows:

H3. Consumer segments will differ with respect to gender; female
consumers have a higher probability of being aware of climate change
and following a climate-friendly diet.

H4. Consumer segments will differ with respect to education; those
who have completed higher education are more likely to be aware of
climate change and follow a climate-friendly diet.

In the past, consumer research has shown that attitudes to certain
topics vary among the population. Literature about consumers attitude
towards climate change has indicated that different consumer segment
exists (Kuthe et al., 2019; Metag et al., 2017). Based on that, in this



Table 1
Model fit statistics of the latent profile analysis.

Profiles Log-likelihood AIC BIC Entropy
(%)

Profile
representing
<5% of sample

2 . -19639.78 39341.56 39505.83 90.36 0
3 . -19088.47 38260.93 38483.50 94.83 0
4 . -18778.94 37663.87 37944.73 94.99 1
5 . -18545.72 37219.45 37558.59 95.82 1

Note: The chosen class solution is italicized, AIC ¼ Akaike information criterion,
BIC ¼ Bayesian information criterion.
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research latent profile analysis was used to test these hypotheses, because
it allowed the sample to be segmented into homogenous subgroups ac-
cording to climate change awareness. In a second step, items related to
the sample's food shopping behavior, attitude toward in-vitro meat, and
vegetarian and vegan substitutes were considered in the analysis of the
relationship between climate change awareness and consumers' diets.

2. Research design and methodology

2.1. Sample and study design

Data was collected through an online survey in October 2020 in Ger-
many. A professional online access panel provider was responsible for
acquiring respondents. The respondents voluntarily participated in the
study. The sample consisted of respondents aged between 15 and 29 years
old. The respondents were not told in advance that they could only
participate if they were between the mentioned age range. To ensure data
quality, two quality-check questions were included. If respondents did not
answer the questions correctly, they were directly excluded from the on-
line survey (541). Additionally, respondents (98) who answered too
quickly (below one half of the average response time) were eliminated
from the dataset. Following this procedure, the dataset consisted of 1479
respondents. The sample description can be found in Appendix A, Table A.

In the beginning of the survey, respondents had to answer sociodemo-
graphic questions. These were followed by questions about their food
shopping behavior and questions about climate change. The construct of
climate change awareness was used as profile indicator and consisted of ten
statements. Theyweremeasured on a 5-point Likert scale from1¼ strongly
disagree to 5¼ strongly agree. These statementswere based onMetag et al.
(2017) but were adopted and adjusted to fit the food context. Statements
relevant to the food context that Metag et al. (2017) usedwere belief about
climate change and concern about climate change. Additional, statements
were included based on future prospects and economic viability.

Besides, profile-descriptive variables about food shopping behavior,
in-vitro meat, and vegetarian and vegan substitutes were included to
better understand the dietary behavior of the profiles.
2.2. Statistical analysis

Latent profile analysis was used to segment the sample. Latent profile
analysis ensures the minimization of within-profile differences and the
maximization of between-profile differences. In comparison to latent
class analysis, latent profile analysis is suitable for continuous-scale items
(Bacher et al., 2010).

Latent profile analysis was conducted using Stata 15.1, while other
calculations were made using SPSS 26. Variables for climate change
awareness were used as profiling variables. To find the best model fit,
multiple criteria are recommended when determining the correct num-
ber of profiles (Nylund et al., 2007). The Bayesian information criterion
(BIC; Schwarz, 1978), the Akaike information criterion (AIC; Akaike,
1987), and entropy values were used to select the correct number of
classes. Entropy indicates the accuracy of a respondent's profile mem-
bership allocation. Entropy should be above 0.80 (Kamata et al., 2018).
Moreover, an optimal model should not consist of classes that are<5% of
the sample size (Kamata et al., 2018).

In this study, BIC and AIC values shrank until the three-profile solu-
tion, depicting an inflection point. Furthermore, the entropy value be-
tween a three- and four-profile solution did not increase. However, in a
four-class solution, a class smaller than 5% of the sample was detected
(Table 1). Therefore, the three-profile model was chosen, as the model fit
criteria and class distinctiveness were superior for this model.
3

After finding the optimal profile solution, robustness was verified
following the procedure recommended by Spurk et al. (2020). The
sample was randomly divided in two halves, and the latent profile
analysis was replicated with both halves again to see if the results were
similar. The results show that both sample halves had similar values (i.e.
means and standard deviations) for the profiling variables, which in-
dicates that both three-profile solutions were alike. The results can be
found in Appendix B, Table A, and Table B.

The predicted class membership of the latent profile analysis was
used for further analysis of variances (ANOVA), and Tukey and Games-
Howell tests were used as post hoc tests to analyze the differences be-
tween profiles.

3. Results

3.1. Three-profile solution

The results of the three-profile solution are shown in Table 2.
Profile 1 is the smallest and consists of 13.9% of participants. Par-

ticipants in Profile 1 reported the highest agreement that climate change
does not exist and that climate change is not of human origin but is a
natural phenomenon. This profile also believes that a functioning econ-
omy is more important than excessive climate protection. Profile 1 also
disagrees with the profiling variables related to a sustainable future. In
summary, this profile thinks climate change does not exist, functioning
economy is important, and they are not concerned about the future.
Based on these results, Profile 1 was labeled “Climate Change
Opponents.”

Profile 2 comprises 29.4% of the sample. Participants in Profile 2
disagree with the statement that climate change does not exist. Meaning,
they are convinced that climate change is happening. They are not really
sure weather climate change is of human origin or a natural process.
However, they are at least partly convinced of future risks in the case of a
lack of climate protection efforts. Overall, this profile knows that climate
change exists, believe it is rather natural than of human origin and are
only slightly concerned about future developments. This profile was
labeled “Indecisive Doubters.”

The third profile is the largest and consists of 56.7% of the sample.
Participants in Profile 3 know that climate change exists and that
climate change is not natural. Participants highly agreed on profiling
variables related to a sustainable future. For example, they are con-
cerned about the future prospects of the young generation. In summary,
this profile clearly shows that climate change exists, they say that
climate change is of human-origin, and are very concerned about future
developments. Therefore, Profile 3 was labeled “Future-Oriented
Climate Protectors.”

In the next step, the profiles were compared to each other with respect
to participants’ food purchasing habits, their opinions regarding in-vitro



Table 2
Three-profile solution of the latent profile analysis including the mean, standard deviation, and post hoc results.

Climate Change
Opponents (1)

Indecisive
Doubters (2)

Future-Oriented
Climate Protectors (3)

Sample

n (%) 206 (13.9) 433 (29.4) 835 (56.7) 1479 (100)

Profiling variables M (SD) M (SD) M (SD) M (SD)

Index 3.01 (0.95) 2.81 (0.91) 2.43 (0.74) 2.89 (1.05)

I feel like I'm part of the climate change movement. 2.38a (1.07) 2.28a (0.97) 3.05b (1.08) 2.73 (1.11)
Climate change does not exist. 3.39a (0.68) 1.44b (0.50) 1.03c (0.17) 1.48 (0.88)
Climate change is not of human origin; it is natural. 3.27a (1.03) 2.66b (0.96) 1.54c (0.76) 2.11 (1.10)
It is a matter of survival for humanity to stop climate change. 2.74a (0.95) 3.22b (0.89) 4.53c (0.63) 3.89 (1.06)
If we continue like this, it looks bad for the earth in the future. 3.06a (1.02) 3.48b (0.96) 4.68c (0.58) 4.10 (1.03)
We have to live with the fact that the generation before us was
irresponsible in the use of natural resources.

2.78a (0.97) 2.97b (1.01) 3.85c (0.98) 3.45 (1.09)

If we don't stop climate change now, it will be difficult for future generations. 2.84a (0.97) 3.42b (0.92) 4.70c (0.56) 4.06 (1.06)
I want to have fun in life now without having to think about consequences. 3.21a (1.00) 3.00b (1.01) 2.10c (0.99) 2.52 (1.11)
Climate change will not affect myself in any way. 3.09a (0.94) 2.64b (1.00) 1.62c (0.79) 2.13 (1.06)
A functioning economy is more important than excessive climate protection. 3.29a (0.91) 3.00b (0.88) 1.90c (0.84) 2.42 (1.04)

Note: n¼ number of respondents; mean (standard deviation); different letters a, b, and c indicate a significant (p< 0.05) difference between groups according to Games-
Howell or Tukey post hoc tests; scale from 1 ¼ disagree to 5 fully agree.
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meat, and their opinions on vegetarian and vegan substitutes. The results
are visualized in Table 3.

The “Climate Change Opponents (1)” highly differ from the
“Future-Oriented Climate Protectors (3)” with respect to the following
kinds of food purchases: vegetarian and vegan, less meat, organic food,
and climate-friendly food. In comparison, “Climate Change Opponents
(1)” and “Indecisive Doubters (2)” mostly pay attention to the same
characteristics. When looking at the profiles’ attitudes toward in-vitro
meat, the “Future-Oriented Climate Protectors (3)” are the ones who
think that in-vitro meat will have a positive effect on the climate and
that it is a good alternative to killing animals. The “Future-Oriented
Climate Protectors (3)” find in-vitro meat rather neutral and are un-
sure if they would eat in-vitro meat, while the “Climate Change Op-
ponents (1)” and the “Indecisive Doubters (2)” find it disgusting and
would rather not eat it.

With respect to vegetarian and vegan substitutes, the “Future-Ori-
ented Climate Protectors (3)” are noticeably open to them. For example,
they think it is good that there are an increasing number of vegetarian
Table 3
Profile-descriptive variables of ‘paying attention when purchasing food’, in-vitro mea

n (%)

Vegetarian/Vegan1

Few additives1*
Less meat1

Few convenience foods1

Seasonal foods1

Organic foods1

Climate-friendly foods1

Animal welfare1

I think cultured meat is a good alternative to killing animals.2

I think cultured meat will have a positive effect on the climate.2

Cultured meat is unnatural.2

I think cultured meat is disgusting.2

I would eat cultured meat.2

There should be a wider range of vegetarian/vegan substitute products in the supermarket.2

Vegetarian/vegan substitutes are too highly processed.2

It is good that there are more and more vegetarian/vegan substitutes.2

For the climate, vegetarian/vegan substitutes are better than animal products.2

For me, such vegetarian/vegan products are definitely out of the question.2

Note: n¼ number of respondents; mean (standard deviation); different letters a, b, and
to Games-Howell or Tukey post hoc tests; 1scale from 1 ¼ I do not pay attention at all
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and vegan substitutes and would like to see an even greater range in the
supermarket. They also think that vegetarian and vegan substitutes are
better for the climate than animal products. In comparison, “Climate
Change Opponents (1)” and the “Indecisive Doubters (2)” think the
opposite. They do not think it is good that there are an increasing
number of such substitute products and would not like to see a greater
range of them in the supermarket. Additionally, they do not think that
they are better for the climate than animal products and would rather
not buy them.

In terms of sociodemographic characteristics, there are some dif-
ferences among the three profiles. Participants belonging to the
“Climate Change Opponents (1)” profile have a higher probability of
being male, are less educated, and are mainly following an omnivore
diet (74%). The gender distribution and educational level of the
“Indecisive Doubters (2)” profile is balanced, and the majority also
follow an omnivore diet (75%). The “Future-Oriented Climate Pro-
tectors (3)” are slightly more female, have a higher educational level,
and their diet is more diverse. Only 54% follow an omnivore diet, while
t, and vegetarian and vegan substitutes.

Climate Change
Opponents (1)

Indecisive
Doubters (2)

Future-Oriented
Climate Protectors (3)

Sample

206 (13.9) 433 (29.4) 835 (56.7) 1479 (100)

M (SD) M (SD) M (SD) M (SD)

2.05a (1.25) 2.02a (1.22) 2.92b (1.47) 2.53 (1.44)
2.96a (1.20) 2.96b (1.22) 3.17c (1.22) 3.08 (1.22)
2.61a (1.28) 2.71a (1.23) 3.54b (1.27) 3.17 (1.33)
3.30a (1.27) 3.41a (1.19) 3.71b (1.16) 3.56 (1.19)
3.25a (1.15) 3.28a (1.15) 3.54b (1.12) 3.43 (1.13)
2.64a (1.29) 2.71a (1.13) 3.26b (1.16) 3.02 (1.20)
2.58a (1.15) 2.62a (1.04) 3.20b (1.11) 2.94 (1.14)
3.17a (1.18) 3.19a (1.10) 3.69b (1.08) 3.47 (1.12)

2.70a (1.14) 3.05b (1.13) 3.67c (1.16) 3.35 (1.20)
2.68a (1.05) 3.01b (0.99) 3.54c (1.05) 3.26 (1.08)
3.70a (1.14) 3.74ab (1.08) 3.55a (1.15) 3.63 (1.13)
3.44a (1.24) 3.31a (1.15) 2.94b (1.27) 3.12 (1.25)
2.49a (1.18) 2.61a (1.71) 3.03b (1.38) 2.83 (1.28)
2.86a (1.18) 3.11b (1.03) 3.80c (1.12) 3.47 (1.12)
3.17a (1.00) 3.11ab (0.93) 2.98b (0.96) 3.05 (0.96)
3.00a (1.21) 3.30b (1.09) 4.08c (0.99) 3.70 (1.41)
2.75a (1.16) 2.98b (1.03) 3.63c (1.02) 3.32 (1.10)
3.31a (1.25) 3.02b (1.28) 2.15c (1.23) 2.57 (1.34)

c indicate a significant (p< 0.05; *p< 0.10) difference between groups according
to 5 ¼ I pay a lot of attention. 2scale from 1 ¼ totally disagree to 5 ¼ fully agree.



Table 4
Comparison of sociodemographic variables and dietary styles among the three profiles and the sample.

Climate Change Opponents (1) Indecisive Doubters (2) Future-Oriented Climate Protectors (3) Sample

n (%) 206 (13.9) 433 (29.4) 835 (56.7) 1479 (100)

Gender1 Female 45.6a 50.3a 58.6b 54.4
Male 54.4a 49.4a 41.3b 45.5
Diverse 0.0a 0.2a 0.1a 0.1

Age2 15 - 29 years 24.4 24.1 23.5 23.8
Education1 No graduation (yet) 18.4a 21.1a 33.2b 27.6

Apprenticeship/vocational training 57.8a 51.3a 37.7b 44.5
Technical college degree 9.7ab 10.6b 7.0a 8.5
University degree 14.1a 17.0a 22.1b 19.5

Diet2 Omnivore 74.3a 74.9a 53.5b 62.7
Flexitarian 18.0a 18.6a 29.1b 24.5
Pescatarian 1.9a 2.5a 4.1a 3.3
Ovo-lacto vegetarian 3.4a 3.2a 8.4b 6.2
Lacto vegetarian 1.0ab 0.2b 1.7a 1.1
Vegan 1.0ab 0.2b 3.3a 2.1

Political Preference*2 5.1a 5.0a 4.0b 4.4

Note: 1 ¼ percentages; 2 ¼ mean values; differences between clusters were tested using ANOVA and Games-Howell or Tukey post hoc tests or chi-square tests and cross
tabulation z tests (p < 0.05); letters a and b indicate a significant (p < 0.05) difference between groups based on the mentioned test. *scale from 1 ¼ left to 10 ¼ right.
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about 29% are flexitarians, and 13% follow a meat-free diet (vegetarian
and vegan; Table 4).

4. Discussion and conclusion

This study analyzed the climate change awareness of the young
generation and the relationship between their climate change aware-
ness and diet. Latent profile analysis was used to provide insights into
the extent to which different groups of consumers are aware of climate
change and to describe the different segments. The sample was divided
into three profiles, “Climate Change Opponents (1)”, “Indecisive
Doubters (2)”, and “Future-Oriented Climate Protectors (3)”. This
segmentation clearly shows the different levels of climate change
awareness of the young generation.

Past and current results show that climate change awareness
among the young generation exists (European Commission and Euro-
pean Parliament, 2008; United Nations Development Programme
(UNDP) and University of Oxford, 2021) and that different consumer
groups depending on the degree of climate change awareness are
anchored within society (Kuthe et al., 2019). The attitude towards
in-vitro meat is slightly recognized as a good alternative for the
climate and animal welfare. As such, Weinrich et al. (2020) and
Mancini and Antonioli (2019) also found that ethical reasons are
important to strengthen a positive attitude towards in-vitro meat.
In-vitro meat and vegetarian substitutes are more environmentally
friendly than animal-based products (Aiking, 2011). However, con-
sumers perceive in-vitro meat as unnatural. The openness to eat
in-vitro meat is rather non-existent as shown by Weinrich et al. (2020)
as well. In this research, the aspect price was not included. As the
prices of in-vitro meat and vegetarian substitutes are higher than that
of conventional meat, this might act as another barrier as research
showed that food purchase is highly influenced by the price (Jürken-
beck and Spiller, 2020; Robertson et al., 2018; Steenhuis et al., 2011).

The smallest profile, consisting of 13.9% of the sample, are “Climate
Change Opponents (1)”. They deny climate change, as they see it as a
natural phenomenon that is not caused by humans. This result is
consistent with Engels et al. (2013), who showed that, in Germany,
climate deniers are a minority. In more recent research, Kuthe et al.
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(2019) and Metag et al. (2017) also found a group of participants who
were unconcerned about climate change and were unwilling to do
something about it. Past research has found that about 10% believe that
climate change is natural and not caused by humans (Metag et al., 2017),
while in this research, the number is slightly higher at 13.9%. One
possible reason why people deny climate change might be time dis-
counting (Frederick et al., 2002; Marchi et al., 2016). The term time
discounting refers to any reasons for caring less about future conse-
quences. Factors that diminish the present utility or delayed benefits
(Frederick et al., 2002; Marchi et al., 2016). In the current study, this
group of consumers might have thought that nutrition worked well in the
past, meaning it is reliable and trustworthy. Consequently, they do not
want to think about the future and about how the climate and nutrition
could be related. Their lack of climate change awareness is also mirrored
by their diet. Sustainability attributes of food items (organic, seasonal,
climate-friendly foods) are valued by them the least among the three
profiles. Bose et al. (2020) found that consumers who eat more meat have
less knowledge about the relationship between climate and diet. This
result can be verified. As they are focused on life in the here and now,
their attitude toward in-vitro meat and vegetarian and vegan substitutes
is also negative. In-vitro meat could be a more climate-friendly option
than conventional meat production in the future (Bhat et al., 2015;
Ruzgys and Pickering, 2020). Therefore, H2 (consumers who are un-
aware of climate change do not try to follow a climate-friendly diet) is
supported. An explanation for the negative attitude towards meat alter-
natives (in-vitro meat and vegetarianvegan substitutes) could be the
price as this profile consists of lower education than the average. Lower
level of education usually goes hand in hand with lower income. The
price of such products is higher than for meat. Additionally, this profile
consists of more men. Research by Engels et al. (2013) was made up of a
sample of 3000 German inhabitants showed that climate deniers are a
minority in Germany but tend to be male and live in Eastern Germany.
More recently, Kuthe et al. (2019) also showed that men have a higher
probability of being unaware of climate change. This phenomenon might
be explained by the fact that climate issues are occupied by women in
developed countries (United Nations Development Programme (UNDP)
and University of Oxford, 2021).

The “Indecisive Doubters (2)” are a group of participants who
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recognize climate change. The “Indecisive Doubters (2)” share the
opinion of the “Future-Oriented Climate Protectors (3)” in the sense
that they are aware of climate change. Past research has shown that
83% of the German population believe that climate change exists
(Steentjes et al., 2016). When adding up the sizes of both profiles, they
account for 86.1% of the sample. Thus, it can be concluded that the
majority of German citizens aged between 15 and 29 years know that
climate change exists. With regard to the statements concerning the
future and whether climate change is natural or of human origin, this
profile is closer to the attitude of the “Climate Change Opponents (1).”
This shows that the “Indecisive Doubters (2)” are convinced that
climate change exists but are unsure about the extent to which it is
natural and what impact it might have on the future. Although this
profile recognizes climate change, they do not translate their climate
change awareness into their behavior. The undecided group is much
closer to the climate deniers in their attitudes and dietary patterns. In
terms of what attributes, they look for when buying food, they value
the same food characteristics as the “Climate Change Opponents (1).”
One explanation why this profile does not adapt their behavior is that
they think that their personal lives are more important than societal
issues. That is, their awareness of climate change does not affect their
food purchasing and eating behavior but rather contradicts this
awareness. This profile assesses the future risks as low. Therefore, they
see no reason to change their behavior. In conclusion, this group
knows that climate change exists but does not see any necessity to
change their own eating behavior.

The majority (56.7%) of consumers were assigned to the “Future-
Oriented Climate Protectors (3)” profile. These consumers are highly
aware of climate change and have adjusted their diet accordingly.
Therefore, H1 (consumers who are aware of climate change translate
this into a climate-friendly diet) is supported. Both, Kuthe et al. (2019)
and Metag et al. (2017) also identified one group of participants with a
high level of climate change awareness. However, their identified
groups are half the size of the “Future-Oriented Climate Protectors (3).”
The reason for this difference may be due to the age difference of both
samples and the “Fridays for Future” movement, which emerged in late
2018 (Koos and Naumann, 2019). Since then, climate protection gained
significant media attention (Smith and Bognar, 2019). The “Futur-
e-Oriented Climate Protectors (3)” also translate their climate change
awareness into action. Food qualities related to sustainability (organic,
seasonal, climate-friendly foods) are highly valued by this group. Young
citizens are more open to eating in-vitro meat. This result was also
found by Ruzgys and Pickering (2020) and Bogueva and Marinova
(2020). Moreover, this profile thinks that vegetarian and vegan sub-
stitutes are important. The results of Kuthe et al. (2019) and this study
similarly show that, in this group of future-oriented consumers, women
are overrepresented. Thus, H3 (consumer segments will differ with
respect to gender; female consumers have a higher probability of being
aware of climate change and following a climate-friendly diet) is sup-
ported. Those of this profile are more highly educated, and only half of
the sample classified themselves as omnivores, while 15% follow a
meat-free diet. Thus, H4 (consumer segments will differ with respect to
education; those who have completed higher education are more likely
to be aware of climate change and follow a climate-friendly diet) is
supported.

In conclusion, this research contributes to the literature by adding to
the knowledge base regarding climate change awareness among the
young generation. It indicates the prevalence of very different attitudes
toward climate change. It also provides information concerning the
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relationship between climate change awareness and one's diet. The
results show that half of the young generation is highly aware of climate
change and that less than 14% deny climate change. Individuals who
are highly aware of climate change have already acknowledged and
incorporated this information into their diet. However, an important
result of this study is that the undecided group called “Indecisive
Doubters (2)” is much closer to the climate change deniers in their at-
titudes and dietary patterns.

In order for the two profiles, climate change deniers (Climate Change
Opponents (1)) and the undecided (Indecisive Doubters (2)) to change
their behavior, they should be addressed with different policy in-
struments. The “Climate Change Opponents (1)” must be economically
incentivized to change their behavior. For example, a tax that makes
climate-damaging products more expensive and climate-friendly prod-
ucts cheaper. Another option would be to force them to change their
behavior by means of bans and regulations. In addition, it is important to
try to convince this profile in the long term. However, this will be diffi-
cult because of the motivated-reasoning problem. Motivated-reasoning
often leads to the fact that people are more likely to arrive at those
conclusions that they want to arrive at (Kunda, 1990). To convince the
“Indecisive Doubters (2)” is easier, especially if the future risks and the
human impact on climate change are communicated more strongly. For
this reason, they are likely to respond with less reactance to policy
instruments.

Overall, the population's awareness of climate change has increased
and is still increasing. However, climate change awareness is not the
only aspect that has an influence on a climate-friendly diet. Other
factors also play a role in eating behavior, such as the influence of peer
groups and the availability of food items (Wouters et al., 2010).
Especially for young people who still live with their parents, they have
an influence on their eating behavior (Larsen et al., 2015). One limi-
tation of this research is that the gender distribution of the sample
slightly over represents women. Nevertheless, one can assume that the
results are not affected by this slightly unequal distribution and that
the same tendencies seen here would also be illustrated in a sample
with an equal gender distribution. Future research could analyze the
climate change awareness of the young generation across countries.
Such research would allow conclusions to be drawn as to whether the
climate change awareness of the young generation plays a role
worldwide.
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Appendix A
Table A
Sample description

Sample (in %)
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Gender
 Male
 45.5

Female
 54.4

Diverse
 0.1
Age
 16–18
 11.4

19–24
 41.2

25–29
 47.5
Education
 No graduation (yet)
 27.6

Apprenticeship/vocational training
 44.5

Technical college degree
 8.5

University degree
 19.5
Diet
 Omnivore
 62.7

Flexitarian
 24.5

Pescatarian
 3.3

Ovo-Lacto Vegetarian
 6.2

Lacto Vegetarian
 1.1

Vegan
 2.1
Appendix B
Table A
Split A for robustness check

(1) (2) (3) Sample
n (%)
 97 (13.1)
 214 (29.0)
 426 (57.6)
 739 (100)
Profiling variables
 M (SD)
 M (SD)
 M (SD)
 M (SD)
I feel like I'm part of the climate change movement.
 2.32 (1.10)
 2.32 (1.02)
 3.04 (1.07)
 2.74 (1.12)

Climate change does not exist.
 3.36 (0.65)
 1.44 (0.50)
 1.02 (0.15)
 1.45 (0.85)

Climate change is not of human origin; it is natural.
 3.28 (0.94)
 2.61 (0.99)
 1.54 (0.71)
 2.08 (1.06)

It is a matter of survival for humanity to stop climate change.
 2.61 (1.01)
 3.15 (0.90)
 4.55 (0.63)
 3.89 (1.11)

If we continue like this, it looks bad for the earth in the future.
 3.03 (1.00)
 3.44 (1.00)
 4.71 (0.52)
 4.12 (1.03)

We have to live with the fact that the generation before us was irresponsible in the use of natural resources.
 2.67 (0.97)
 2.98 (1.12)
 3.85 (0.99)
 3.44 (1.13)

If we don't stop climate change now, it will be difficult for future generations.
 2.85 (1.00)
 3.39 (0.95)
 4.69 (0.57)
 4.07 (1.06)

I want to have fun in life now without having to think about consequences.
 3.19 (1.05)
 3.01 (1.04)
 2.09 (1.00)
 2.50 (1.12)

Climate change will not affect myself in any way.
 3.09 (0.90)
 2.60 (1.04)
 1.67 (0.81)
 2.13 (1.05)

A functioning economy is more important than excessive climate protection.
 3.30 (0.92)
 2.93 (0.88)
 1.85 (0.80)
 2.35 (1.03)
Note: n ¼ number of respondents; mean (standard deviation); due to the rounding of the decimal places of the cluster sizes, it is possible that the results do not exactly
total 100%. Scale from 1 ¼ disagree to 5 ¼ fully agree.

Table B
Split B for robustness check

(1) (2) (3) Sample
n (%)
 115 (15.5)
 245 (33.1)
 377 (50.9)
 740 (100)
Profiling variables
 M (SD)
 M (SD)
 M (SD)
 M (SD)
I feel like I'm part of the climate change movement.
 2.30 (1.03)
 2.33 (0.94)
 3.11 (1.09)
 2.72 (1.10)

Climate change does not exist.
 3.19 (0.95)
 1.44 (0.57)
 1.03 (0.20)
 1.50 (0.91)

Climate change is not of human origin; it is natural.
 3.44 (1.07)
 2.57 (0.90)
 1.48 (0.75)
 2.14 (1.14)

It is a matter of survival for humanity to stop climate change.
 2.63 (0.88)
 3.46 (0.79)
 4.58 (0.57)
 3.90 (1.02)

If we continue like this, it looks bad for the earth in the future.
 2.83 (1.05)
 3.73 (0.82)
 4.70 (0.60)
 4.08 (1.03)

We have to live with the fact that the generation before us was irresponsible in the use of natural resources.
 2.72 (0.99)
 3.09 (0.86)
 3.91 (0.98)
 3.45 (1.06)

If we don't stop climate change now, it will be difficult for future generations.
 2.59 (0.98)
 3.68 (0.72)
 4.76 (0.54)
 4.06 (1.05)

I want to have fun in life now without having to think about consequences.
 3.30 (0.96)
 2.85 (0.98)
 2.08 (0.99)
 2.53 (1.09)

Climate change will not affect myself in any way.
 3.09 (1.01)
 2.59 (0.96)
 1.54 (0.75)
 2.13 (1.07)

A functioning economy is more important than excessive climate protection.
 3.39 (0.98)
 2.96 (0.82)
 1.90 (0.84)
 2.48 (1.05)
Note: n ¼ number of respondents; mean (standard deviation); due to the rounding of the decimal places of the cluster sizes, it is possible that the results do not exactly
total 100%. Scale from 1 ¼ disagree to 5 ¼ fully agree.
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