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Abstract: The world is facing the great challenge of how to feed the increasing and wealthier
population sustainably in the future, with already limited natural resources. The existing literature
reveals the negative impacts of animal-based diets, and thus global diet changes are required to
ensure future food availability. Nevertheless, it is important to acknowledge that food consumption
is more than caloric intake—it is based on personal preferences. We assessed how sustainable food
choices vary among Finnish citizens. The respondents (n = 2052) answered nine statements about
their consumption behavior. We applied quantitative and qualitative methods, and our results
indicate that favoring plant-based diets was the highest among people under 30 and above 60 years
old. Middle-aged men with high incomes was the most reluctant group to adopt sustainable diets.
Health-related issues and origin of food were the most preferred reasons for food choices, while
environmental awareness was ranked lower. The key to mainstream sustainable diets lies in the
co-benefits —transition towards more sustainable diets among Finns could be possible, if people felt
that they can combine the selfish, hedonistic factors (e.g., health, weight loss) and altruistic factors
(e.g., ecological benefits) in their everyday diets.
Keywords: animal-based diets; consumer behaviour; co-benefits; diet change; food culture;
plant-based diets; sustainable diets

1. Introduction
The world is facing a great challenge of how to feed the population sustainably in the future.
Natural resources for food production are already scarce in many parts of the world, and the population
is expected to reach 9 or even 10 billion by 2050 [1,2], which exacerbates the pressure on an already
worrying global situation. Fortunately, there are existing studies that present how to increase food
production sustainably with the current resources. Dietary changes towards healthier and plant-based
diets, improvements in technologies and management, reductions in food loss and waste, are assessed
to be the main contributors to increasing the global food availability without expanding the agricultural
land use (see e.g., [3,4]).
In this study, we focus on diet change, since for citizens, it is the most effective and easiest
way to influence the environment. Food and eating combine the elements of nature and culture [5],
but the way we are eating changes constantly [6]. Wahlqvist and Lee [7] explained that the sense of
local and regional food culture have existed throughout human development. In the past, the food
culture altered relatively slowly, but current global phenomena, such as rapid population changes,
global trade, displacements and migrations, and variances in affordability, has accelerated these
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changes. Nevertheless, it is important to understand that food consumption is about more than just
nutrition—eating enjoyment is based on manifold personal preferences, and attitudes might greatly
differ among the people living in regions where there are multiple meal options and financial means
to choose the preferred diet [8].
Hartmann and Siegrist [9] highlighted that a behavioral change is needed in more prosperous
countries to reduce substantial environmental damage caused by food consumption. Sabate and
Soret [10] also specified that the drastic diet changes are complex, which implicates behavioral and
policy challenges at many levels. Therefore, dietary recommendations should be tailored to regional
conditions for preserving cultural eating habits and contributing to more environmentally friendly
consumption [11]. There are already Western country-scale studies about citizens’ behaviors and
attitudes towards meat consumption and sustainable diets (see e.g., Belgium: [12,13], Finland: [14,15],
Germany: [16], Netherlands: [17,18], Scotland: [19], United States: [20]). However, the information
about nutrition, food safety and dietary recommendations is increasing and changing constantly, and
thus diet changes among citizens constitute a heterogeneous and dynamic research area.
This present study supplements the existing knowledge about the people’s dietary preferences,
and assesses the potential to mainstream diet changes towards a more sustainable direction at a
country level. In the long term, the demand for livestock is projected to grow by 70–80% between
2005 and 2050 [21,22], and it is crucial to change this direction. For example, in Nordic countries,
the consumption of meat has almost doubled in the past 50 years, being one of the highest in the
world [11,21]. Our research focuses on Finland—a typical affluent country with a low population and
high animal protein consumption [23]. Even though Finnish meat consumption (kg cap−1 year−1 )
is slightly lower than in other Western European countries and stabilized in the recent years [24],
the consumption is still beyond the national recommendations [25,26]. Since there is not only one single
reason as to why people would choose less animal-based and more plant-based diets [9], we study the
variance of different socio-demographic characteristics, such as age, gender, living area and income, as
they relate to dietary habits. In addition, we also assess personal preferences, environmental awareness,
and activity to influence when making food-related decisions, in an order to understand the main
drivers and key obstacles related to choosing plant-based and domestic meals.
2. Diet Choices in Everyday Life
2.1. Sustainable Diets Regarding People and the Environment
Sustainable diets are described as consumption that is nutritious, safe and healthy in both quantity
and quality. The food also needs to be economically, environmentally, socially and culturally sustainable
for the present and future generations. For food to be sustainable, it should not threaten the needs of
others but should be protective and respectful of biodiversity and ecosystems (see e.g., [10,27,28]). There
are four main factors that make plant-based diets recommendable for transitioning to a sustainable
society: global food security, human health, environment and animal welfare [29].
Sabate and Soret [10] state that the current food consumption and environmental changes, food
security and food sustainability are on a collision course. The world has enough food, but it is produced
and distributed unevenly. To find a balance in this situation, several consumer studies have been
published in relation to ecological food choices and consumption, including more sustainable food
consumption and plant-based diets (see e.g., [3,4,13,30–36]).
The increasing knowledge about negative health issues associated with meat consumption has
concerned nutrition experts. Despite meat being an easy and important way to meet dietary protein
requirements [37,38]—processed red meat intakes can contribute to increases in total mortality, cancer
mortality, and cardiovascular disease mortality as well as the risks of contracting type 2 diabetes [39–43].
Even though the WHO (World Health Organization) and the World Cancer Research Fund (WCRF)
recommend plant-based diets, they also acknowledge that a moderate amount of red meat can be
acceptable if it is not processed [44,45].

Sustainability 2019, 11, 1259

3 of 18

At the same time, livestock production consumes considerable volumes of water [46] and occupies
significant areas of farmland [47] that could be used more efficiently for the cultivation of alternative
protein resources. In addition, livestock production is a substantial greenhouse gas producer and
contributor to eutrophication of waterways [47], among other negative environmental impacts. Yet,
it is central to acknowledge the current importance of meat protein and therefore, more attention
needs to be paid for the suitable production areas of livestock where there is a surplus of water and
land [48,49].
Despite the harmful impacts, meat consumption is increasing globally as the population is getting
wealthier [23]. At the global level, the main drivers for the increased meat intake are manifold, such as
an increased income, urbanization, changes in trade policies and consumer attitudes [50]. At the
same time, the main reasons to reduce meat intake are equally multiple, including population growth,
ecosystem deterioration and public health risks [2,39,51,52].
2.2. Features Behind Choosing Sustainable Diets
2.2.1. Motivation for Personal Food Consumption
Hartmann and Siegrist [9] stated that citizens’ preferences form a complex net with multiply
reasoning for personal diets, especially in the western countries. Järvelä et al. [14] explained that
people often describe their food choices in terms of avoiding or favoring. This division itself already
includes what one considers to be good or bad choices. The strategy of avoiding seeks to eliminate the
threats of food quality and safety from own’s eating habits. The strategy of favoring seeks to consume
food that is believed to be safe and health-promoting [14].
There are clear differences in meat consumption between women and men. In general, women
have expressed more concern for the environment [9,53–55] and are more likely to reduce their meat
consumption [18,35,56,57]. Men appear to be less willing to reduce their meat consumption, and in
addition, they prefer larger meat portions [17,35]. De Boer and Aiking [56] discovered that people
who prefer plant-based meals and white meat also have a lower appreciation for the taste of red meat.
More precisely, favoring plant-based diets is linked with concerns over animal welfare, and favoring
white meat is linked with pickiness about meat [56]. Even though people have different attitudes
towards meat production, often it is not strong enough to directly influence consumption behavior [6].
Research also suggests that older people have more sustainable ways of living than younger
citizens [58,59], and meat consumption is expected to decline with age [60–62]. The reasons behind the
decline in meat consumption can be manifold such as the changes of taste, higher cost of meat, poor
dentition, digestive issues or simply personal preferences. Increasing health awareness and concern
might eventually even lead to a declining appetite [62].
Improved incomes or lower food prices have led to the increased consumption of animal-based
diets and processed foods [50,63], but this might not directly correlate with personal choices.
It seems that people with higher levels of education (often also correlated with higher incomes),
have lower levels of meat consumption [62]. Thus, income is not a straightforward determinant of
food consumption. At the same time, rapid urbanization has impacted food consumption patterns
significantly. Globally urban areas often are characterized by higher caloric intake, including higher
consumption of animal products and food fat [50,64], but this might refer mainly to the urban poor.
2.2.2. Environmental Awareness in Food Choices
Hartmann and Siegrist [9] discovered that the environmental impacts of food consumption are
often unknown to people, especially in various Western countries. Only a small minority of citizens
are aware that a plant-based diet is more environmental friendly than an animal-based diet [16]. It also
seems that even if citizens acknowledge the negative environmental impact of meat consumption,
generally there is an underestimation of it [12,17]. The negative environmental impacts are often
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projected to packaging, food waste, transportation of food, production and processing of the food,
rather than to actual meat consumption [19,50].
Individuals often can adapt more easily to the environmentally friendly behavior that is effortless
or has a low cost (e.g., recycling), than to behavior that is potentially more inconvenient or has a high
cost (e.g., vegetarian diet) [53,65,66]. Also, people might feel that they have already reduced their meat
consumption and hence do not see the reason to change their dietary habits any further [19]. Only a
minority of the citizens are willing to change their diets towards a more plant-based one for ecological
reasons, while health-related reasons are more prominent [9,19]. Salonen et al. [67] discovered that
sometimes pursuing personal interests is a strong driving force to choosing diets.
2.2.3. Activity to Influence on Food Consumption
The world is changing constantly, along with the various information regarding food, diets and
dietary recommendations. Holm and Palojoki [68] stated that the problem is not the lack of information,
rather the difficulty to digest it all. People often know a lot about food-related issues, but at the same
time, they acknowledge the inability to implement those in their daily routines [14]. Järvelä et al. [14]
also discovered that citizens often feel overwhelmed by the increasing new information that conflict
with the previous information, or there might be even feelings of despair and doubt if citizens’ personal
actions would have any significant difference [19]. In addition, some citizens are not willing to change
their meat consumption habits because they are sceptical about the scientific relevance, or have formed
a mistrust towards the constantly changing information flow [69].
It seems that changes in taste and preferences are usually linked with long-term shifts, while the
short-term changes are more frequent and often affected by negative information [62]. The popularity
of local, sustainable and organic food has increased over recent years [50], and the origin of food is
considered to be important to people because these foods are believed to be simply better [6]. Organic
and local foods are commonly associated with economic benefits and transparency [70], as well as
health and freshness of food [20]. Yet, it is worth noting that the benefits are focused more on personal
gains rather than concerns about the environment [20]. Järvelä et al. [14] added that, for example
in Finland, if the statements about the importance of the local food were fully put into practice,
the selection in stores would be different that it is currently. Therefore, we can make only limited
assumptions based on the surveys. Overall, the knowledge about more sustainable food choices is
related with a higher willingness to change meat consumption behavior [9,17,71].
2.3. Research Questions for this Study
In this paper, we focus on sustainable diets from citizens’ perspectives, and study the potential
transition towards more sustainable diets. Our research questions are: (a) How do sustainable food
choices vary among Finnish citizens’ everyday lives? and (b) What kind of transition potential towards
more sustainable diets can be identified in Finland? We analyze a variation of age, gender, living area
and net-income because socio-demographics factors other than gender or cultural background have
rarely been examined [9]. Sabate and Soret [10] stated that food behavior is determined also by other
factors than just socio-demographics characteristics, such as attitudes, norms and culinary traditions.
Therefore, in order to comprehend the driving forces behind Finnish citizens’ dietary habits, we also
assess personal preferences, environmental awareness and activity to influence everyday food choices.
3. Materials and Methods
Data used in this research was part of a wide national survey that focused on Finnish citizens’
sustainable behavior, and our research used the data related to sustainable diet choices. Figure 1
presents how our study was conducted—it was divided into quantitative and qualitative analyses.
The quantitative analysis focused on variances between different groups of citizens when choosing a
sustainable diet, and the qualitative analysis studied the main drivers and key obstacles when choosing
plant-based meals.

Sustainability 2019, 11, 1259
Sustainability 2018, 10, x FOR PEER REVIEW

5 of 18
5 of 18

Figure 1.
1. Flowchart
Flowchart of
of the
the study.
study. Our
Our quantitative
quantitative analysis
analysis focuses
focuses on
on variances
variances between
between different
different
Figure
groups
of
citizens
when
choosing
a
sustainable
diet,
and
the
qualitative
analysis
studies
the
main
groups of citizens when choosing a sustainable diet, and the qualitative analysis studies the main
drivers
and
key
obstacles
to
choosing
plant-based
meals.
drivers and key obstacles to choosing plant-based meals.

A sample (n = 2052) was collected in April 2017 via an online questionnaire from the TNS Gallup
A sample (n = 2052) was collected in April 2017 via an online questionnaire from the TNS Gallup
Forum-panel. The panel serves different national research surveys containing 40,000 respondents that
Forum-panel. The panel serves different national research surveys containing 40,000 respondents that
represents the population of Finland (18–79 years old), excluding Åland region, while the population
represents the population of Finland (18–79 years old), excluding Åland region, while the population
of Finland is around 5.5 million people [72]. Table 1 presents socio-demographic characteristics of the
of Finland is around 5.5 million people [72]. Table 1 presents socio-demographic characteristics of the
sample (left) and Finland’s national socio-demographics (right) for the year 2017 [72–77] when the
sample (left) and Finland’s national socio-demographics (right) for the year 2017 [72–77] when the
survey was conducted.
survey was conducted.
Table 1. Socio-demographics characteristics of the sample (n = 2052) and Finland’s socio-demographics
Table 1. Sociodemographic characteristics of the sample (n = 2052) and Finland’s socio-demographics
for the year 2017 [72–76].
for the year 2017 [72–76].
Sample’s
Sample’s
Socio-Demographics
Socio-demographics
Gender
(n = 2052)
Female
Gender (n = 2052)
Male
Female
Age (n = 2052) 1
Male
<30
30–39
Age (n = 2052)1

1048
1004
1048

51.1
48.9
51.1

Finland’s
Finland’s
Socio-Demographics
Socio-demographics
50.7%
49.3%
50.7%

1004
210
236

48.9
10.2
11.5

49.3%
33.9%
12.8%

< 30

210

10.2

33.9%

30–39

236

11.5

12.8%

n

n

%
%
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Table 1. Cont.
Sample’s
Socio-Demographics

n

%

Finland’s
Socio-Demographics

40–49
50–59
60–69
>70

429
310
529
338

20.9
15.1
25.8
16.5

12.0%
13.3%
13.4%
14.7%

Living area (n = 2052)
Metropolitan area
Other cities/towns
Countryside

521
1062
469

25.4
51.8
22.9

20.8%
50.1%
29.1%

Net income of the respondent in € (n = 1694)
<10,000
189
11.2
10,001–20,000
331
19.5
20,001–30,000
428
25.3
30,001–40,000
342
20.2
40,001–50,000
210
12.3
>50,000
194
11.5

17.9%
23.1%
20.2%
16.5%
9.4%
12.9%

1

The sample accounts for respondents only from the age group between 18–79 years old, while the national
socio-demographic characteristics present the whole age group, starting from 0 years old until >100 years old [74].

The statements were developed together with the experts from the Finnish Innovation Fund Sitra.
The original questionnaire had a wide range of statements regarding different attitudes and actions
that related to sustainable consumption and sustainable behavior. The unambiguity of the claims in
the questionnaire was pretested by students of Metropolia University of Applied Sciences, Finland.
On the basis of the feedback, ambiguous claims were removed or reduced to more unambiguous ones.
The response pattern followed a five-point Likert scale (1 = totally disagree, 5 = totally agree).
Our analysis focused on nine statements regarding sustainable food consumption in citizens’
everyday life (Table 2). In order to identify variances between groups, we applied a one-way ANOVA
with post hoc procedures by SPSS. Levene’s test results were significant which means that the
assumption the homogeneity of variance was broken. According to Tabachnick and Fidell [78]
problems created by unequal group sizes, however, are relatively minor. Moreover, we applied
Brown-Forsythe F because it gets around this challenge by weighting the group variances by the
inverse of their sample sizes [79].
Table 2. The statements that the participants were asked to respond to (a five-point Likert scale).
Category

Statements

Motivation for personal food consumption

I favor a plant-based diet
I avoid eating red meat (beef, pork, lamb)
I like to try new healthy and environmental friendly foodstuff

Environmental awareness in food choices

I favor locally produced food
I take into account the origin of food while shopping
I choose a pro-climate meal in a restaurant

Activity to influence food consumption

I actively influence what I eat
I change my eating habits as I get more information
I try to minimize the environmental cost of my diet

The respondents were also able to explain in more detailed why they considered the specific
statement—a way of food consumption—to be important for them. By analyzing open answers based
on the statements, it was possible to get complementary information to be added to the quantitative
analysis. The qualitative analysis was done to two statements in the questionnaire: “I avoid eating red
meat (beef, pork, lamb)” and “I favor a plant-based diet”.
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Initially, the statement related to avoiding meat had 421 open answers but after cleaning the data,
we analyzed 326 open answers. Also, the statement related to favoring a plant-based diets initially
had 632 open answers but after cleaning the data, we analyzed 417 open answers. The neglected open
answers either stated plain “yes” or “no” and did not provide any additional information, specified
unwillingness to answer the open question or the content of the answer was not clear. Many of the
neglected open answers also included descriptive information about the content of meals, time-related
specifics, overall willingness to change consumption habits without further explanation or otherwise
included information that did not respond to the statements.
The open answers were clustered according to Table 3 by using Atlas.ti. The same clustering was
used for both statements in an order to assess the differences and similarities in avoiding red meat or
favoring plant-based diets. Often the open answers had multiple descriptions, and hence there were
more answers related to statements than the overall number of open answers. The multiple reasons
were analyzed with a code co-occurrence tool. The c-coefficient value indicates the strength of the
relation between two codes similar to a correlation coefficient. The c-coefficient varies between 0 and 1.
Zero means that these codes do not co-occur, meanwhile 1 means that the two codes co-occur wherever
they are used. However, the database is qualitative, and therefore no p-values are provided [80].
Table 3. Clustering the open answers for “I avoid eating red meat” and “I favor a plant-based diet”.
Code
Challenge
Diversification
Environment
Ethics
Exception
Family
Finances
Health
Meat replacement
Origin
Other
Science
Taste
Vegetarian
Weight

Descriptions
Refers to challenges or difficulties, doubts or questions to choose a particular diet.
Refers to a desire to change or diversify consumption habits or diets.
Refers to concerns about the environment, climate or energy consumption.
Refers to concerns about animal welfare or refers to personal ethical reasons.
Refers to particular occasions for choosing or avoiding a particular diet.
Refers to an impact of a family or household member; either positive or negative.
Refers to financial reasons; either expensiveness or affordability.
Refers to health-related concerns or limitations; either positive or negative.
Refers to replacing the red meat with other meat and vegetable substitutes.
Refers to the origin of the food as well to its seasonality.
Refers to multiple and diverse reasons for choosing or avoiding a particular diet.
Refers to science, research, recommendations or general beliefs.
Refers to personal preferences on the flavor of food.
Refers to already being a vegetarian.
Refers to losing weight or lightening the diet.

4. Results
4.1. Descriptive Statistics
According to the descriptive statistics, locality (mean 3.98) and origin of the food (mean 3.48)
were important to Finns (Figure 2). Finns also actively influenced their everyday food choices (3.68),
although new information was not considered to be so essential (mean 3.18). Choosing a pro-climate
restaurant meal (mean 2.26) scored the lowest along with avoiding red meat (mean 2.48) and favoring
plant-based diets (2.92). When environment was related to health (mean 3.29), it scored higher than
when solely related to reducing the environmental impacts (mean 2.99).
All these mean averages present sustainability as a multidimensional phenomenon that combines
support for the locality, environmental friendliness, health issues and willingness to change behavior.
In all of these dimensions, women’s eating choices received higher scores than that of men.
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4.2. Differences between Groups
4.2. Differences between Groups
In all nine statements, there was a statistically significant difference (p < 0.001) among men
In all nine statements, there was a statistically significant difference (p < 0.001) among men and
and women, so that women had systematically higher scores than men. Thus, women prefer more
women, so that women had systematically higher scores than men. Thus, women prefer more
sustainable food than men in Finland.
sustainable food than men in Finland.
When taking a closer look at the differences between groups in favoring plant-based diets,
When taking a closer look at the differences between groups in favoring plant-based diets, we
we recognized that the differences among different age groups were statistically very significant,
recognized that the differences among different age groups were statistically very significant, F(5,
F(5, 1500) = 6.89, p < 0.001. Plant-based diets were most common among citizens under 30 years
1500) = 6.89, p < 0.001. Plant-based diets were most common among citizens under 30 years and over
and over 60 years old which means that the behavior was demonstrated in an inverse bell curve. In
60 years old which means that the behavior was demonstrated in an inverse bell curve. In addition,
addition, favoring plant-based diets received high scores until the personal yearly income reached
favoring plant-based diets received high scores until the personal yearly income reached 30,000
30,000 euros. Having more money seemed to decrease favoring plant-based diets. Among citizens
euros. Having more money seemed to decrease favoring plant-based diets. Among citizens earning
earning more than 30,000 euros, favoring the plant-based diets decreased significantly, F(5, 1416)
more than 30,000 euros, favoring the plant-based diets decreased significantly, F(5, 1416) = 3.74, p =
= 3.74, p = 0.002. Regarding the place of residence, there was a statistically significant difference,
0.002. Regarding the place of residence, there was a statistically significant difference, F(2, 1523) =
F(2, 1523) = 3.11, p = 0.045, when favoring plant-based diets. We recognized that favoring plant-based
3.11, p = 0.045, when favoring plant-based diets. We recognized that favoring plant-based diets was
diets was highest in the metropolitan area and decreased towards the countryside.
highest in the metropolitan area and decreased towards the countryside.
Avoiding red meat varied such that the of 40–49-year-old age group avoided eating red meat the
Avoiding red meat varied such that the of 40–49-year-old age group avoided eating red meat the
least and, interestingly, the age group of over 70 years old avoided red meat the most. Between the
least and, interestingly, the age group of over 70 years old avoided red meat the most. Between the
different age groups, there was a statistically very significant difference, F(5, 1618) = 5.66, p < 0.001
different age groups, there was a statistically very significant difference, F(5, 1618) = 5.66, p < 0.001
Statistically, a significant difference also occurred among the different living areas, F(2, 1551) = 6.11,
Statistically, a significant difference also occurred among the different living areas, F(2, 1551) = 6.11,
p < 0.002. Citizens in the metropolitan area avoided red meat the most, and citizens in the countryside
p < 0.002. Citizens in the metropolitan area avoided red meat the most, and citizens in the countryside
avoided red meat the least.
avoided red meat the least.
Regarding the willingness to try new healthy and environmentally friendly foodstuffs, there were no
Regarding the willingness to try new healthy and environmentally friendly foodstuffs, there were no
statistically significant differences among the socio-demographics groups, apart from gender, F(1, 1986)
statistically significant differences among the sociodemographic groups, apart from gender, F(1,
= 111.0, p < 0.001. Women were more willing to try new foodstuffs than men. Nevertheless, willingness
1986) = 111.0, p < 0.001. Women were more willing to try new foodstuffs than men. Nevertheless,
to try new foodstuffs decreased with age, but it was not statistically significant (p < 0.061).
willingness to try new foodstuffs decreased with age, but it was not statistically significant (p < 0.061).
When considering the willingness to minimize the environmental impacts of the diet, the differences
When considering the willingness to minimize the environmental impacts of the diet, the differences
between different age groups were statistically very significant, F(5, 1606) = 7.65, p = 0.000. Finns in
between different age groups were statistically very significant, F(5, 1606) = 7.65, p = 0.000. Finns in
the 40–49-year-old group were the least interested in minimizing the environmental impacts of the
the 40–49-year-old group were the least interested in minimizing the environmental impacts of the
diet and those over 70 years old were the most interested. Thus, these tendencies were demonstrated
diet and those over 70 years old were the most interested. Thus, these tendencies were demonstrated
by the inverse bell curve. In addition, we detected that personal net income influenced willingness
by the inverse bell curve. In addition, we detected that personal net income influenced willingness to
to minimize environmental impacts positively until 40,000 euros. When personal yearly net income
minimize environmental impacts positively until 40,000 euros. When personal yearly net income is
is above 40,000 euros, citizens become less interested in the environmental impacts of their diets.
above 40,000 euros, citizens become less interested in the environmental impacts of their diets. The
The difference was statistically very significant, F(5, 1391) = 3.99, p < 0.002.
difference was statistically very significant, F(5, 1391) = 3.99, p < 0.002.
Choosing a pro-climate restaurant meal had a great diversity of responses. Statistically, a significant
Choosing a pro-climate restaurant meal had a great diversity of responses. Statistically, a significant
difference F(5, 1423) = 5.77, p < 0.001 was found among different age groups. We recognized that the
difference F(5, 1423) = 5.77, p < 0.001 was found among different age groups. We recognized that the
age group under 30 years old had a relatively low interest in choosing pro-climate restaurant meals.
age group under 30 years old had a relatively low interest in choosing pro-climate restaurant meals.
Also 30–40-year-old Finns were very unlikely to choose a pro-climate restaurant meal. When personal
income level increases, choosing a pro-climate restaurant meal is reduced as well. After personal net-
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Also 30–40-year-old Finns were very unlikely to choose a pro-climate restaurant meal. When personal
income level increases, choosing a pro-climate restaurant meal is reduced as well. After personal
net-income reached the level 30,000 euros, the decrease was steep. The difference between different
income groups was a statistically significant, F(5, 1287) = 2.65, p < 0.03.
When comparing the activeness or passiveness to influence diet, there was a statistically significant
difference between the metropolitan area and other living areas, F(2, 2002) = 3.11, p < 0.045. In the
metropolitan area, the activity of people was higher than people living in other areas. Regarding
the age groups, we recognized that 30–39-years-old Finns were the most active in influencing their
diets. Respectively, 40–49-years-old Finns were the most passive in influencing their diet. Between the
different age groups, there was a statistically significant difference, F(4, 1619) = 2.76, p < 0.02.
4.3. Reasoning of Food Choices
Health-related issues were the most common reasons either to avoid red meat (25.5%) or to favor
plant-based diets (36.8%) (Figure 3) When avoiding red meat, answers included multiple concerns
such as a fear of cancer, increased cholesterol or abdominal problems—the respondents were mainly
reducing their red meat consumption because of the feared negative impacts. Respectively, the open
answers emphasized the personal well-being and a desire to live healthier as the primary reason when
favoring plant-based diets—the respondents were mainly increasing their vegetable consumption
because of the hoped positive impacts.
Next to health-related issues, were concerns about the state of the environment, climate change and
the exploitation of environmental resources for avoiding red meat (16.2%) or for favoring plant-based
diets (12.4%). The content of these open answers was similar for both statements, but the respondents
did not fully specify whether the concerns were related to Finland or to the global situation.
Personal preferences or taste were mentioned as the fourth most common reason (10.2%) to avoid
red meat and as the third most common reason (11.9%) to favor plant-based diets. Again, the reasons
to avoid red meat were often seen negatively such as disliking the taste of meat, and respectively,
the plant-based diets often received embraces for the flavors of vegetables. Third most commonly
(12.5%) respondents avoided or reduced their red meat consumption by eating white meat or vegetables,
indicating that there is already an increasing movement towards favoring plant-based diets.
After the third or fourth most common reasons, there was more dispersion between the reasons
to avoid red meat or to favor plant-based diets. Ethics, such as the concern about the animal welfare or
welfare, was relatively high for the respondents either to avoid red meat (9.7%, the fifth most common
reason) or to favor plant-based diets (5.2%, the sixth most common reason). In the open answers,
some of the respondents felt very strongly about this, and the diets were considered as an important
way of living or as a personal statement. Interestingly, the desire to lighten the diets or lose weight,
was the fourth most common (10.6%) reason to favor plant-based diets but the tenth most common
(1.9%) reason to avoid red meat. This linked closely to the health-related issues, especially for favoring
plant-based diets, where the aim was to live healthier.
The respondents did not have any significant challenges or difficulties, doubts or questions either
to avoid red meat (1.9%, the 11th most common) or to favor plant-based diets (1.6%, the 13th most
common). In addition, the Finnish consumers seemed to be independent decision-makers, since family
was mentioned only as the 14th most common reason (1.4%) to avoid red meat or as the ninth most
common reason (2.2%) to favor plant-based diets.
Some of the answers (Figure 3) had multiple reasons whether to avoid red meat or to favor
plant-based diets. When looking at the main reasons to avoid red meat (Figure 4), the highest
connections were between the environment and ethics (c-coefficient 0.17), and between the environment
and health (c-coefficient 0.14). There was also a correlation between health and ethics (c-coefficient 0.09),
and between the origin of the food and particular occasions (c-coefficient 0.09). The particular occasions
were often related to holidays meals, such as Christmas or Easter, or the respondents described that
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family members and challenges when avoiding red meat. This was opposite in the favoring plantbased diets, where the connection between family members and challenges was the highest (ccoefficient 0.17). Again, sometimes women were answering that they would increase their vegetable
consumption but found it difficult because the resistant in the family. Nevertheless, it is good to
acknowledge that the overall the family influence was not ranked high (Figure 3), and therefore the
connection (Figure 4) seems higher than it might actually be.
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Figure 4. Interconnections between the clustering for favoring plant-based diets based on the
c-coefficient values (meaning that the multiple reasons were given for the same answer).

5. Discussion and Concluding Remarks
5.1. Progressive Urban Women and Wealthy Middle-Aged Men
Similar to previous studies [53–55], our results also indicate differences between men and women.
In general, women’s lifestyles are more ecologically and socially sustainable than men’s in western
countries [15,81,82]. We also discovered that Finnish women were more environmentally aware and
more willing to try new environmental and healthy foodstuffs. As a general assumption, women
also are often more responsible for households and cooking, and our analysis presented that there
is a connection between the challenge of favoring plant-based diets and being influenced by family
members (Figure 4). Similar findings were discovered in Scotland, where some women stated that
they found reduction of meat consumption problematical because of their husbands or partners [19].
We discovered that the age group over 70 years old avoided red meat the most, which is also
supported by a decline in appetite with ageing found by Verbeke et al. [62]. In Finland, like in other
1
Nordic countries, the consumption of meat has increased
significantly over the last decades [11,21] and
meat is not anymore considered as a luxury product like it used to be centuries ago [8]. It might simply
be that the older generation is not used to eating meat as it is consumed averagely in Finland today for
several reasons such as the cost of the meat, poor dentition and digestive issues. Overall, the older
generation’s attitudes towards meat might be more conservative than the younger generation.
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Respectively, the age groups under 30 and over 60 years also favored plant-based diets the most.
Finnish younger generation is more exposed to vegetarian options because of the changes in the
food culture and international trade [83], that has diversified the traditional diets with imported
foodstuff. Previous studies have presented that offering more meat-free meals would increase their
selection [9,53]. This might also be explained by the geographical differences among metropolitan
areas, other cities and the countryside in Finland: there are more vegetarians options, including
vegetarian restaurants, in the cities than in the countryside. This was opposite to the global assumption
that the animal protein consumption increases in the cities [50], but applies to a hypothesis about the
saturation levels in meat consumption, where Henchion et al. [84] explain that the external reasons
such as climate change, obesity, technology advancements and changes in lifestyles might be changing
the policy initiatives as well consumer behavior towards reduced or levelled meat consumption.
Our results also displayed that the taste of food was important for Finnish people and was ranked
relatively high, whether when avoiding red meat or favoring plant-based diets. This emphasizes the
power of personal choices and motivation that Finnish people have over their food consumption.
On average, Finnish citizens spend around 10% of the expenses for food (reference on the year
2016)—for low-income earners that is the second highest expenses group and for high-income earners
that is only the fifth highest expenses group [85]. It is still important to acknowledge that this presents
only the average, and there is an increasing number of people who are dependent on food aid [86,87].
Thus, people do not always have the option to choose their preferred diets but are tied into the existing
conditions and surrounding restrictions. However, it seems that people who consume meat more
frequently and have a positive attitude towards meat consumption, are also less willing to reduce their
meat consumption [9].
In Finland, the average annual net-income is around 29,000 euros (Table 1). Our results present
that when personal net-income was higher than 30,000 euros, favoring plant-based meals decreased
significantly. On average, men earn more in Finland than women, and are more active in the working
life [88]. Thus, it can be speculated that on average the people groups earning more than the average
income, are far in their career path and therefore also middle-age or older. This is supported by the
data showing, that the age group of 40–49-year-old favored red meat the most.
Based on these findings, we can reason that the women living in the metropolitan areas are
more progressive and willing to change their diets towards more sustainable options. An opposite
conclusion can be assumed: currently it is less likely that middle-aged men, with higher incomes,
will change their diets. Nevertheless, based on the previous results and our findings regarding age and
global trade, we can assume that the entire food culture is in a transition, and that future generations
will dictate its direction.
5.2. The Potential Towards More Sustainable Diets in Finland
Based on previous research [14], it seems that Finnish people have enough information about
food-related issues. Nevertheless, science or official recommendations scored averagely when people
explained their specific reasons to avoid red meat or favor vegetables. Macdiarmid et al. [19] discovered
that the increasing information about diets does not always guide people, and this seems to be the case
in our study as well.
Respectively, open answers related to personal health and well-being scored the highest in both
statements (Figure 3). It seems that knowledge is more related to a personal well-being rather than
the environmental impacts of food production. Losing weight was emphasized as one of the main
reasons to favor plant-based diets. As an example, in the statements (Figure 2) “I like to try new healthy
and environmental foodstuff ” scored higher than “I try to minimize the environmental cost of my diet”,
which implies that the environmental impacts alone do not seem too important for Finnish people.
Our hypothesis is therefore that health benefits, such as lighter meals, weight control and diversifying
diets, would be effective ways to decrease red meat consumption and increase plant-based meals in
the Finnish context.
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Previous studies presented that the environmental impacts, when even recognized, are
more known and associated with packaging, food waste and transportation, rather than food
consumption [19,50]. Furthermore, the impacts of global food crises might also seem very distant to
Finnish citizens, although Finland benefits significantly from global trade [83,89,90]. Thus, it might be
that Finnish citizens are simply not aware of their environmental impact in local or global contexts.
Nevertheless, it is good to acknowledge the local context—Finland has vast natural resources for
agricultural production compared to many other countries [91,92]. In addition, a majority of Finnish
people live in urban settings [93], and thus primary production might feel alien to the majority of
citizens. Finnish primary production is going through structural changes, like in the rest of Europe,
and farm sizes are increasing while the number of farms is decreasing [94]. In the midst of these
changes, it is good to acknowledge that locality could bring economic benefits to certain production
areas. Max-Neef [70] argued that the economic sustainability creates local employment and business
opportunities when money stays within the specific areas and countries. Our results also emphasized
the importance of local food to Finnish people, and preference for local food was considered high
(Figure 2) [15]. However, this is not often reflected in the real purchasing situation at grocery stores [14],
and people tend to make to their buying decisions based on something else, such as price. We can
therefore assume that the appreciation of domestic food is important to Finns, yet is not reflected in
everyday life.
Consequently, we state that there is a realistic potential to mainstream sustainable diets, but it
relies on people’s knowledge and personal motivations to change their diets. As stated, the Finnish
citizen does not follow the typical consumer model regarding personal income—rather, consumption
habits are shaped by personal preferences.
5.3. Limitations of the Study and Future Research
We applied variance analysis as a quantitative research method. ANOVA is a fairly robust research
method in terms of error rate [78]. However, violation of homogeneity of variance was our challenge.
All the inspected groups were no equal-sized. In order to take care of this challenge, we reported
Brown-Forsythe F-ratios. By doing so, we reduced the impact of large sample sizes with large variance.
This was important because we know that F-ratio tends to be conservative in a situation where groups
with larger sample sizes have large variances than the groups with smaller sample sizes [79].
Even though our analysis provided valuable new and current information about Finnish citizens’
consumption habits, the phrasing in the questionnaire may have influenced respondents’ presumptions
and answers. The respondents were asked to estimate their behavior regarding how they “avoid red
meat” or “favor plant-based diets”. This could have already directed what generally is considered to be
good or bad choices [14]. Therefore, the respondents might have understated or exaggerated their
behavior or consumption habits based on the phrasing in the questionnaire.
It is also important to acknowledge that not all the participants (n = 2052) explained their
statements by open answers, and therefore the qualitative analysis supplemented only partly to
the original sample. The qualitative analysis was also done in Finnish and translated into English, and
therefore some of the deeper cultural content was needed in the interpretations that might have also
impacted on the clustering (Table 3).
The neglected open answers indicated that many of the respondents were already reducing
their red meat consumption or increasing their vegetable consumption. This provided information
supporting the idea that a transition towards more sustainable diets is possible, and is actually
happening, but it did not indicate the state of the current consumption level. As studied by Macdiarmid
et al. [19], if people feel that they are already doing something different compared to their ordinary
consumption habits, they do not have any further need or desire to change their diets. More specified
questions and answers regarding the reduction or increased quantities (e.g., g cap−1 week−1 ) of meat
consumption would help to understand the current state. In addition, it is also important to consider
what is meant by meat or by red meat. Globally, consumption of meat has increased but a considerable
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amount of increased meat consumption is consumption of poultry [50]. Our research focused only on
red meat—consumption of poultry was not within the scope of this study.
This research focused only on citizens and their personal preferences, but future research should
also focus on the politicians or municipal officials responsible for public procurements [95]. Vinnari
and Tapio [24] suggested that the taxing products at a higher rate is not sufficient as different groups
would need to be persuaded in different ways regarding the benefits of altering their diets and beliefs.
Finnish legislation guarantees pupils and students the right to free meals during school days from
pre-primary and basic education until the completion of upper secondary education [96]. Therefore,
we suggest that there is a great chance to direct people’s consumption habits toward more sustainable
diets through public procurements.
6. Conclusions
We found that choosing sustainable diets is a multiform phenomenon where health and
environmental reasons were mentioned as a first priority, but other reasons such as taste, ethics
or losing weight were emphasized as well. In addition, the different socio-demographic indicators,
such as gender and age, impacted clearly personal choices. Finnish society is relatively wealthy by
global standards, and citizens are able to choose their diets based on personal preferences. Finnish
people do not perhaps see the connection between their food consumption and nature depletion, while
the connection between diets and well-being is more subjective and known to Finns. Emphasizing
health impacts and weight control is highly valued among Finns, and directly influences diet choices
such as whether to avoid red meat or favor plant-based diets. Environmental awareness also appears
in the background but it is not perhaps strong enough to be the leading driver to change diets to be
more sustainable. Thus, our conclusion is that the potential transition towards more sustainable diets
among Finns is the most powerful when people can combine the selfish, hedonistic factors (e.g., health,
weight management) and altruistic factors (e.g., ecological benefits) in their everyday diets. The key to
mainstream sustainable diets lies in the co-benefits.
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