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Expanded understanding of the trends and determinants of food consumption is needed to reduce the ecological
impacts of the contemporary agro-food system while also being attentive to broader issues pertaining to health and
the environment. Incorporating these additional aspects and formulating meaningful dietary recommendations is a
major challenge. This article seeks to highlight differences in ecological footprint (EF) by activity level for various so-
cial groups to meet suggested physiological requirements by nutritionists versus actual food consumption. The study
is based on a combination of healthy diet requirements (as expressed by national guidelines) and a survey of a repre-
sentative sample of 1,013 Hungarian adults using a bottom-up approach for calculating EFs. Students and women
with small children have a higher than average food-related EF due to their higher nutritional needs. At the same
time, the elderly are characterized by lower footprints. Perhaps most interesting is our finding that people with seden-
tary forms of employment have higher food footprints than those with jobs that require physical labor. We offer rec-
ommendations for food-policy planning based on encouraging dietary changes for individuals, differentiated by the
nature of their work. The research suggests that dietary policy that improves health often has environmental benefits.
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Introduction orders, high cholesterol levels, and, because of re-
lated patterns of physical inactivity, excessive weight
Food consumption has become an increasingly and obesity (Duchin, 2005). These conditions impose
critical challenge for policy makers and diet more high health-related costs on society and decrease in-
generally is now a target for explicit consumption- dividual well-being (EEA, 2010). According to the
related policies. McMichael et al. (2007) argue that in European Environment Agency (2010), increasing
recent years the focal point of interaction between caloric intake, together with sedentary lifestyles, is
food, energy, and health has shifted radically. Food the root of the problem. Contemporary modes of food
provides energy and nutrients, but its provisioning consumption and production also increase environ-
requires concomitant energy expenditures. For exam- mental burdens in terms of land and water use, biodi-
ple, intensive agriculture and overconsumption give versity loss, and greenhouse-gas (GHG) emissions
rise to a difficult array of challenges harming both the (Lorek & Spangenberg, 2001a; Tukker et al. 2006;
environment and human health. At the same time, Jackson & Papathanasopoulou, 2008; Druckman &
ensuring access to adequate food is vital, although Jackson, 2010; Reisch et al. 2010; Reisch et al. 2011;
overeating and the subsequent consequences of high Tukker et al. 2011; Csutora, 2012).
levels of obesity have reached epidemic proportions Overconsumption of meat is of special concern.
in some subpopulations. For example, in the Euro- Thirty-five percent of global GHG emissions gener-
pean Union more than 53% of the population has ated by agriculture are associated with livestock pro-
been estimated to be overweight (IASO, 2008) and duction. As for the environmental impacts of meat
this fraction is increasing (WHO, 2008). Reductions consumption, it has been extensively demonstrated
in meat consumption could lower the risk of obesity, that a heavy meat-based diet requires three times as
as well as heart disease and cancer (EEA, 2010). much land area as a vegetarian diet, due to the re-
From a global perspective, consumption of source intensiveness of meat production (Durning &
energy-dense foods has increased during the last few Brough, 1991; Ehrlich et al. 1995; Goodland 1997,
decades. Disproportionate intake of nutrients and an Pimentel et al. 1997; Subak, 1999; York & Gossard,
unbalanced diet indicate low fruit and vegetable con- 2004).
sumption and excessive reliance on junk food and The linkages among physical activity, food con-
meat, which has been linked to neuropsychiatric dis- sumption, and environmental impacts have to date
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received quite limited attention. While researchers
have explored the relationship between actual and
healthy food consumption (e.g., Wallén et al. 2004;
Collins & Fairchild, 2007; Frey & Barrett, 2007;
Mcdiarmid et al. 2011; Vieux et al. 2012), there are
few examples of work that have deployed a
differentiated approach to consider the nutritional
demands of various occupational groups. This article
seeks to fill this gap by applying a consumption-
based approach both regarding the methodology and
the research question, differentiating between the
ecological footprints from food consumption of dif-
ferent occupational groups. The next section defines
“sustainable food consumption” and “healthy food”
and reviews prior studies measuring the environ-
mental impact of food consumption. It is followed by
the methodology and the research results.

Defining Sustainable Food Consumption

Different definitions of “sustainable food con-
sumption” and “sustainable diet” have been advanced
over the past few decades. Erdmann et al. (1999)
claim that the sustainability of food consumption is
predicated on four dimensions: economic, environ-
mental, health, and social. However, they give no
guidance as to how these facets should be weighted
when putting sustainable food consumption into
practice. Leiztmann (2003) contends that sustainable
food consumption should be defined as the prefer-
ence for meatless or reduced meat diets along with
organically, regionally, and seasonally produced
foods that are minimally processed, ecologically
packed, tastefully prepared, and fairly traded. Duchin
(2005) claims that a sustainable diet should have a
low environmental impact and contribute to preserv-
ing human health. Wallén et al. (2004) argue for low-
energy input per food item, but also call for a diet
that provides nutrients and energy necessary to
maintain good health. The definitions of the UK
Sustainable Development Commission (Levett-
Therivel Sustainability Consultants, 2005) and Lefin
(2009) incorporate environmental, health, and social
aspects regarding the sustainability of food con-
sumption.

This cursory overview indicates that prior efforts
to define sustainable food consumption focus not
only on environmental aspects, but also indicate that
the health and social dimensions are important. It is
moreover clear that the sustainability of food con-
sumption goes beyond just the environmental aspects,
as food is a consumption domain with internal im-
pacts on human health and external impacts on the
environment. It should be noted as well that the defi-
nitions engage with meat consumption in different
ways, with the focus variously being either the
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maximum amount of red meat consumed or a mini-
mum amount to produce a nutritious diet.

The present study uses Wallén et al.’s (2004)
definition of sustainable food consumption, under-
stood to be based on the nutritional requirements
proposed by the National Nutritional Institute of
Hungary (Rodler, 2004) where the aim is not to
minimize meat consumption but to develop a healthy
diet and measure its environmental impacts. We as-
sess environmental impacts using the ecological
footprint (EF) method, which has been demonstrated
to be one of the most useful indicators of sustainabil-
ity. The EF makes the interpretation of environmental
issues and their communication in policy, education,
and environmental campaigns easier, so it represents
a useful tool for communicating about resource con-
sumption. It must be noted that the EF comprises
land use and carbon emissions and other related im-
pacts of food consumption such as methane emis-
sions and water use are not included. However, the
EF appears to capture the most important natural
resource uses—energy and land use—associated with
food consumption (Lorek & Spangenberg, 2001b).

Measuring the Impact of Food Consumption: A
Literature Review

Researchers have devoted considerable attention
to the relationships between food consumption and
land requirements for food provisioning under differ-
ent scenarios. Gerbens-Leenes & Nonhebel (2002a)
calculated per person land allocations using produc-
tion data from the Netherlands and conducted an in-
ternational comparison of fourteen countries that
specified the amount of land associated with the larg-
est food categories and identified major consumption
patterns reflected in these data.® The authors call
attention to the fact that future land needs might in-
crease due to population growth in developed coun-
tries, changing consumption patterns, and shifts to a
diet higher in meat. In other research, Gerbens-
Leenes & Nonhebel (2002b) introduced a methodol-
ogy designed to define the land requirements of more
than 100 food categories that can be fit to different
dietary patterns. They conclude that large land inputs
are due to food consumption among the affluent, for
instance of dairy products, wine, beer, coffee, and
fats.

Other research has employed the EF concept to
determine the agricultural land and natural resource
requirements of food consumption. For example,
White (2000) compared the EF of meat- and plant-

' The fourteen countries were the Netherlands, Belgium,
Luxembourg, Denmark, Germany, Greece, Spain, France, Ireland,
Italy, Austria, Portugal, Finland, and the United Kingdom.
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based diets, showing the significantly higher impact
of meat consumption. Chen et al. (2010) conducted
an analysis of the environmental impacts of food
consumption in rural China using the EF method that
showed that the environmental load of food con-
sumption has increased continuously over the past 30
years, particularly because of growth in meat con-
sumption, which has resulted in a greater demand for
fodder. Improvements in productivity have compen-
sated for some of the increases in land requirements.
In addition, Pimentel & Pimentel (2003) examined
the differences between meat- and plant-based diets,
showing the higher impact of meat consumption
measured in land use [in hectares (ha)], energy use
[in kilocalories (kcal)] and water use (in liters). Con-
sumption of food in the United States accounts for
50% of the total land, 18% of non-renewable energy
sources, and 80% of water use. Pimentel & Pimentel
(2003) found that a meat-based diet requires more
embodied energy than a plant-based diet so they re-
gard the latter to be more sustainable. The authors
stated that American agricultural production is not
sustainable, partly because it is based on excessive
reliance on fossil fuels. Significant structural changes
would be required if the number of people who eat
meat-based diets were to decrease. On the basis of
this experience, the current study deploys the EF as
an indicator.

The environmental impacts of healthy food con-
sumption have begun to attract increasing attention.
Gussow & Clancy (1986), Herrin & Gussow (1989),
and Gussow (1999) were the first to argue for align-
ing environmental and health policy with respect to
food consumption. Herrin & Gussow (1989) also
analyzed local food consumption from health and
environmental perspectives, developing an example
for a healthy diet comprising only locally grown food
items in the American state of Montana. The authors
claimed that even though locally produced food con-
sumption is realizable, it is not evident that consum-
ers would know which food items to select and might
not be willing to do so. They emphasize the need for
a sustainability-based dietary guide that would be
differentiated by region according to the availability
of locally produced food types. Gussow (1999) lists
the environmental and health advantages of local
food consumption.

The direct scientific antecedents of this study are
Frey & Barett (2006; 2007) and Collins & Fairchild
(2007) who use EFs to measure the impact of food
consumption and to investigate linkages between
actual and healthy diets. These authors claim that the
EF could be reduced significantly through wide-
spread adoption of healthy diets and the consumption
of more local products. However, consuming goods
that have been proximately produced does not always
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entail a smaller impact as, for instance, growing local
vegetables in a greenhouse can have higher environ-
mental impacts than importing the same products
(Fuchs & Lorek, 2000). Peters et al. (2007) investi-
gated the land requirements of 42 diets by measuring
the impact of fat and meat consumption. They ob-
served almost a fivefold difference (0.18-0.86 ha) in
per capita land requirements across the diets and
noted that a high-fat vegetarian diet can have greater
land requirements than lower fat diets containing
meat. Wilkins et al. (2008) examined the land re-
quirements of low-carbohydrate, high-protein diets
and that of a diet based on official nutritional recom-
mendations in the United States. The high-protein
diet had twice the land requirement of the recom-
mended diet. Stehfest et al. (2009) claim that global
carbon-dioxide (CO,) emissions could be decreased
by as much as 20% by mass shifting to a healthier
diet. Friel et al. (2009) and Fazeni & Steinmiiller
(2011) have similarly demonstrated the potentially
significant environmental effects of dietary changes
through healthier food consumption. According to
Cowell & Parkinson (2003), Stehfest et al. (2009),
Risku-Norja et al. (2009), and Gonzaélez et al. (2011),
adjusting the structure of food consumption could
appreciably reduce environmental impacts. Wilkins
et al. (2010) claimed a need to integrate food-system
awareness into professional practice and to highlight
the importance of jointly managing the health and
environmental dimensions of food consumption.

Tukker et al. (2011) analyzed the food consump-
tion clusters of the EU-27 countries and examined the
potential impact of a shift toward a Mediterranean
diet. The study reported that the greater the reduction
in meat desired from a dietary perspective, the more
drastically changes are needed in consumption
structure, leading to environmentally healthier agri-
cultural practices. Macdiarmid et al. (2011) claimed
no significant differences between a healthy diet and
a low-impact diet concerning health and environ-
mental impact, which could mean the existence of
new synergistic opportunities.

In sum, previous studies have not differentiated
the structure of diets according to occupational activ-
ity, and so did not account for different nutritional
demands. It is this issue that the current article seeks
to address.

Research Methodology

Calculation of the EF of Different Occupational
Activities

This study is based on a survey of 1,013 Hun-
garian adults carried out using the random-walk
method combined with the so-called Leslie Kish key,
which provides a clear and fixed statistical methodol-
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ogy for choosing the household as well as the specific
person within the household (Kish, 1949; 1965). The
survey was conducted in 2010 in 80 Hungarian
communities and is representative in terms of resi-
dence, gender, age, and education levels. It com-
prised several detailed questions about food-
consumption patterns and the quantity and frequency
choices from eleven food-consumption categories
(cereals; tea and coffee; milk; other nonmilk dairy
products; potatoes and rice; pasta; meat; cold cuts,
ham, and eggs; fruit and vegetables; and bread and
bakery products). The survey enabled identification
of food consumption in a detailed way, with con-
sumption defined as the amount of food eaten, not
accounting for wasted food. To quantify the EF of
food consumption, these data were linked to a sepa-
rate data series that provided footprint intensities. We
calculated the EF of food consumption using the fol-
lowing formula.

EF of food consumption = quantity consumed (kilo-
grams per week) x 52 weeks x EF intensity (global
hectare/kilogram)

@)

In the analysis, the calculations of cropland,
carbon-uptake land, and EF intensities were based on
Global Footprint Network (2008) data specifically for
Hungary, where primary data is given at a product
level for Hungarian food production and imports. For
each food-consumption category, we calculated the
ecological and carbon-footprint intensity per one ton
or kilogram (kg) and data for product levels were
aggregated and weighted according to the food-
consumption statistics of the Hungarian Central Sta-
tistics Office (HCSO) (KSH, 2012a). In the EF, both
the actual land area required to produce the food
items and the carbon footprint were quantified. This
is of special importance as a significant fraction of
CO, emissions are due to an increased production of
meat, with clear climate-change ramifications.

EF = carbon footprint + cropland footprint

O]

Based on the data from the food-consumption
patterns reported in the survey and the footprint in-
tensities, we calculated EFs. The EF shows a hypo-
thetical land requirement that allows comparison of
results from other countries. Real land use is not con-
sidered in this study as the aim is to express the EF
requirements due to food consumption. Monetary
data were collected for the main household-
expenditure categories so that environmental impact
could be calculated both from monetary and physical
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data, and this provided a control for the reliability of
the results.

As the aim of this study was to examine food
consumption and EF discrepancies associated with
different occupational activities, footprints were cal-
culated for sedentary workers, people engaged in
both light and heavy physical labor, students, retirees,
and women on maternity leave. Regarding represen-
tation of the different levels of physical exertion, the
survey results were compared to data from HCSO
(KSH, 2012b). According to the survey, people en-
gaged in light and heavy physical labor included both
agricultural and nonagricultural workers, while
skilled workers were nonagricultural blue-collar
workers. Sedentary workers comprised people en-
gaged in occupations not requiring physical exertion.
Physical laborers lived mainly in outlying villages
and towns rather than Budapest. Sedentary workers
tended to be urbanized, with 31% living in Budapest
(a further 50% live in other Hungarian cities). As for
the skilled workers, 78% of them resided in villages
and cities; they are less present in Budapest where
11.3% live. Their living conditions determined their
occupational work to a great extent.

Calculation of a Diet Based on Nutritional Needs

The aim of the study was to examine food con-
sumption across different occupational activities and,
furthermore, to quantify and compare the EF of ac-
tual food consumption and the EF of a healthy diet
differentiated by occupational activity. For this rea-
son, we sought to quantify the structure of a healthy
diet and its associated footprint based on energy re-
quirements.

According to James & Schofield (1990), habitual
physical activity and body weight are main determi-
nants for the diversity of energy requirements of
adult populations with different lifestyles. In calcu-
lating energy requirements, physical activity level
(PAL) of adult-population groups was multiplied by
the corresponding Basal Metabolic Rate (BMR)
measured in  kcal per day (kcal/day)
(FAO/WHO/UNU, 1985). This method was used to
define the energy requirements for the different oc-
cupational activities. Nutritional requirements for a
healthy diet were based on the recommendations of
the FAO/WHO/UNU (1985) and Rodler (2004). Ac-
cording to the National Nutritional Institute of Hun-
gary, this guideline is the most current and was de-
veloped according to the nutritional requirements of
the Hungarian population.

An average, substantial diet for a Hungarian man
is 2,400 kcal/day (for sedentary work). We modified
this diet by using the energy factors and nutritional
demands suggested by Bir6 & Lindner (1988) and
took into account the different nutritional require-
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Figure 1 EF intensities of various food categories.

ments and FAO/WHO/UNO (1985) guidelines. After
specifying the healthy diet for different levels of oc-
cupational exertion, we calculated the EF of these
diets. The Appendix shows the energy and nutritional
requirements according to activity and age.

Results

We first calculated footprint intensities. Figure 1
shows these measures in global hectares per ton
(gha/t), as well as the land-use and carbon-footprint
intensities.

Meat products and cold cuts (e.g., salami and
ham) clearly have the highest footprint-intensity val-
ues, so the consumption of these food-product groups
has high relative impact on the environment as a re-
sult of the extensive amount of land required to grow
fodder and the energy used in agricultural production.

Next in comparative footprint intensity are dairy
products and bread and bakery products. A major part
of the total EF is due to land-use requirements and a
minor part to carbon emissions. The carbon footprint-
intensity values are relatively high for meat products
and for pasta. For vegetables, the carbon-footprint
intensities are higher than the land-use intensities
because of the high energy requirements to operate
greenhouses.

Knowledge about EF intensities can help us to
quantify which food categories have the largest foot-
prints and carbon intensities and where changes in
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the quantity and structure of diets can make the most
difference. The total average EF of a Hungarian adult
is 1.22 global hectares (gha), while the carbon foot-
print is 0.33 gha (i.e., about a quarter of the total EF).
A significant part the overall EF is attributable to
meat (33%), cold cuts (13%), and dairy consumption
(14%), while the impact of bread and bakery products
(17%) is also quite significant. The major part of the
footprint comprises land use (crop and grazing land),
but the carbon footprint should also be taken into
account, especially if we consider biocapacity limits.
In the Hungarian case, the extent of agricultural land
is not a binding constraint, while the carbon emis-
sions of fossil-intensive production exceed the
carbon-sequestration potential

In a subsequent step, we decomposed the EF to
investigate footprints for the different occupational
groups (Figure 2).

The footprints of laborers and sedentary workers
are nearly equal despite significant differences in
their respective levels of physical exertion. Laborers
have average EFs of 1.22 gha, while the average EF
of a white-collar worker with a sedentary lifestyles is
1.23 gha. The footprint of skilled workers is also
higher than that of laborers. The food consumption of
sedentary workers is characterized by a high intake of
cereals and fruits and vegetables. These food items
belong to the healthy and less footprint-intensive
food categories, though the increase in the quantity of
their consumption contributes markedly to EF. Meat
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Figure 2 EF of food consumption by occupational activity.

consumption is higher for laborers and skilled work-
ers (due largely to greater consumption of fats and
carbohydrates). The same can be said about con-
sumption of bakery products, which is higher for la-
borers and skilled workers. The EF and food con-
sumption of sedentary workers is larger due to food
items typically recognized for their healthfulness,
though their higher-than-recommended level of con-
sumption causes a significant footprint increase.

The EF of seniors is less than average due to
lower levels of food consumption across all catego-
ries, though their meat consumption is slightly higher
than nutritional guidelines. Being on maternity leave
may require up to a 20-25% higher energy intake;
thus, consumption increases for bakery and animal
products. However, intake of fruits and vegetables is
lower than recommended. These items are not a ma-
jor source of energy, but contribute significantly to a
healthy diet. The high energy demand of students 19—
30 years of age is well represented by their increased
consumption of food and its associated footprint,
which is part of a healthy diet and higher metabolic
demands.

One of the aims of our work is to quantify and
analyze differences in the EF of food consumption by
different levels of physical exertion. It is obvious that
individuals who work at jobs that require more en-
ergy need to supply this additional energy through
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food consumption. To define and calculate an exam-
ple of the ideal level and type of food consumption
(as advanced by nutritional recommendations), we
analyzed the guidelines of the FAO/WHO/UNO
(1985) and Rodler (2004) and developed a healthy
diet for a sedentary worker consuming 2,400
kcal/day. The Appendix shows the recommended
energy intake for different levels of activity and the
additional energy and additional fat, protein, and car-
bohydrate needs over sedentary activity. Using these
factors, we developed and calculated a healthy diet
that considered the increased nutritional demands due
to energy expended and quantified the footprints of
these diets.

Figure 3 displays the differences due to the vari-
able intensity of work activities. The figure repre-
sents the healthy food-consumption footprint ac-
cording to guidelines developed by the World Health
Organization (WHO, 1985) and the National Institute
for Food and Nutrition Science (Rodler, 2004), and
Hungarian calorie-related data. These sources show
that an increase in the consumption of fruits and veg-
etables is needed. In contrast, meat consumption and
cold-cut consumption should be decreased. Thirty-
three percent of the typical actual food footprint for
Hungarian adult men engaged in sedentary work de-
rives from meat consumption, which is problematic
from both a health and environmental perspective.
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Figure 3 Comparison of suggested and actual footprints for men who do sedentary work.
Source: Authors’ own calculations (2012).

A healthy diet is generally characterized by ex-
tensive consumption of fruits and vegetables and
modest intake of meat (with some milk and dairy
products). Considering energy needs, it is light labor-
ers and sedentary workers who should have the low-
est EFs and heavy laborers who should have the
highest EF, according to standard nutritional guid-
ance (Figure 4).

Growth in the use of energy is mainly connected
to increased consumption of breads and cereals for
optimal healthy consumption (i.e., carbohydrates)
and to increases in consumption of meat and dairy
products. Moreover, as the level of physical exertion

rises, consumption of bread, cereals, and meat in-
creases. The EF grows in parallel, with elevated meat
consumption significantly influencing the overall
footprint.

We also note that sedentary workers and
medium-intensity laborers consume more and have a
larger footprint than heavy laborers, and they have a
significantly higher footprint than nutritional guid-
ance suggests is appropriate. The largest gap between
recommended and actual diets is observable in sed-
entary workers, where actual footprints are 24%
higher than recommended standards. Heavy physical
laborers have the smallest deviation (Figure 5).
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Figure 4 Recommended healthy footprint structure, taking into account physical activity
and its energy needs Source: Authors’ own calculations (2012).
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Figure 5 Comparison of suggested and actual footprints based on dietary needs. Source:
Authors’ own calculations (2012).

As for the overall composition of the Hungarian
food-consumption footprint, overconsumption is not
systemic with respect to all food items. Meat con-
sumption is higher than nutritional guidance recom-
mends, while milk consumption is significantly be-
low dietary targets (according to the Hungarian nu-
tritional recommendations which are relatively high),
while the ecological footprint of milk is compara-
tively high compared to vegetables. This appears to
be one instance where footprint and health benefits
diverge. There is great variance in the consumption
of bakery products. For laborers in Hungary, con-
sumption of food in this category is less than healthy
diet standards.

Discussion

This study has sought to increase appreciation
for the health and environmental implications of dif-
ferent patterns of food consumption and to enhance
understanding of the EFs associated with various
levels of occupational exertion. Results regarding the
EFs of different occupational groups show appre-
ciable differences. A seeming paradox is that the
food-related EF of sedentary workers is higher than
that of physical laborers despite the fact that less ac-
tive individuals have lower nutritional needs and en-
ergy levels than their more active counterparts.

Similarly unexpected is our finding that in Hun-
gary skilled workers appear to have higher food-
related EFs than physical laborers. However, con-
sumption of food fulfills not only physiological de-
mands, but serves social and cultural roles. This ob-
servation may help to explain the higher consumption
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levels of sedentary workers. There are some food
categories with great differences across occupational
groups, notably fruit and vegetable consumption. We
found such consumption higher among sedentary
workers; however, vegetable consumption is lower
with skilled and physical workers and should be in-
creased.

To sum up, the composition of the food-
consumption footprint is far from healthy or optimal.
Our results show that sedentary workers and
medium-intensity laborers would have to do more to
decrease their food-related EFs than heavy laborers,
whose consumption can be attributed to their higher
energy requirements. Reducing consumption of meat,
with its high footprint intensity, and increasing con-
sumption of fruits and vegetables, with their low in-
tensity, would have a double dividend: a lower food-
related EF and a healthier population.

We used the consumption data from HCSO
(KSH, 2012c) to examine the relationship between
income status and healthy consumption and how this
relates to the previous results. To explore this corre-
lation, we divided households into five income quin-
tiles. We discovered that as income rises, people tend
to eat more unhealthy food (e.g., sugar, fats), and the
consumption of healthy fruits and vegetables in-
creases only minimally (Table 1). The consumption
of meat especially rises along with income levels.
Evidence of a healthier diet is only found among the
wealthiest 20% of the Hungarian population that con-
sumes less sugar and fat and relatively more fruits
and vegetables. There is an apparent tendency to
maintain comparatively high consumption of fats,
sugars, and meat even in middle-income families
while making supplementary additions of fruits and
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Table 1 Annual food consumption per capita in Hungary by income quintiles (kg) in 2010 (KSH, 2012c).

Food Consumption (kg per capita)

1st Quintile  2nd Quintile  3rd Quintile  4th Quintile  5th Quintile
Cereals 74.3 73.1 78.7 80.1 75.7
Meat 41.1 45.1 50.5 56.9 57.9
Fish, fresh and canned 0.7 1.2 14 2.2 2.6
Milk, liter 40.2 44.4 51.6 52.3 58.4
Yogurt, sour cream, liter 7.3 8.7 10.6 12.7 16.5
Cheese, cottage cheese 3.0 4.1 5.2 6.1 7.9
Eggs (number) 113 121.1 138.2 149.2 143.8
Fats 12.5 13.8 15.9 17.1 17.0
Fruits 18.6 26.2 33.5 38.4 49.2
Vegetables and potatoes 52.1 60.1 70.8 79.4 79.2
Sugar 9.8 11.6 12.1 13.9 12.0

vegetables. Such practices foster overconsumption
and increase food-related EFs.

Conclusion

One aim of our research was to examine food
consumption and its EF according to different types
of activity. Comparing the suggested footprint (based
on nutritional needs and a healthy diet) with data on
actual footprints shows large differences. As a gen-
eral comment, the footprint of each group is higher
than the suggested one, which means that “overcon-
sumption” and intake of unnecessary energy is occur-
ring. Overall, we find that it is not heavy workers
who have the highest footprint; rather, food con-
sumption by sedentary workers is far higher than it
should be (based on dietary recommendations). As
for heavy laborers, higher footprints would be justi-
fied because of their higher energy demands (indeed,
our results suggest that their footprint is on average
smaller than that for sedentary workers). Comparing
the structure of healthy and actual diets for the differ-
ent occupational groups, we find that meat consump-
tion is higher than recommended for all occupational
groups, and changing the dietary structure toward
more plant-based food consumption would have both
environmental and health benefits. Limitations of the
research include that a nutritious and healthy diet
may vary due to other determinants which are not
taken into account in the present study.

Our results demonstrate significant discrepancies
between the EFs of actual diets and healthier alterna-
tives based on nutritional recommendations. The di-
vergence is greatest for sedentary and skilled work-
ers, who could be expected to be more informed and
interested in both nutritional and environmental is-
sues. However, these groups typically have higher
income levels that likely explain the higher than rec-
ommended food consumption. For this category,
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there seems to be too much emphasis on what to eat
and too little on how much to eat.

Several policy recommendations follow from
this investigation. First, there is potential to realize a
double dividend by harmonizing environmental and
health goals. Such an integrated approach would en-
tail less meat consumption and increased fruit and
vegetable consumption, as a diet oriented toward
these priorities would likely lead to lower food-
related EFs and a healthier population. Second, there
is an opportunity to enhance the quality of public
communication about healthy diets as—in addition to
physical activity—social factors have a strong influ-
ence on diet. Food choices not only influence indi-
vidual health but societal and public health as well
because in the long run obese and unhealthy people
increase costs to the health system. Third, to induce
behavior change adjustments are needed in the com-
position of diets along with an overall reduction in
the quantity of food consumed. However, altering the
structure of food consumption is made more difficult
by the lock-in effect, which is why public- policy
support is needed to transform consumption patterns.
Policy and community-based initiatives could help to
change how food is consumed, including healthy
food and sport initiatives, awareness-raising about
footprint and health aspects, and education about
healthy living and proenvironmental behavior.

The considerable environmental impacts associ-
ated with food consumption constitute a promising
area for further research and policy. Major benefits
may occur simultaneously for national health systems
and food consumption and production systems,
moving society toward a more sustainable path.
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Appendix: Energy and nutritional requirements according to activity (FAO/WHO/UNO, 1985; Biro-
Lindner, 1988).

Additional Intake Energy

(basis = sedentary activity 2400 kcal) (1) Energy Protein Fats Carbohydrate

Medium work

19-30 3200 123% 124% 123% 123%

31-60 3050 127% 127% 132% 127%

60— 2800 127% 128% 127% 127%

Heavy work

19-30 3700 142% 142% 151% 137%

31-60 3500 146% 146% 156% 141%

60— 3300 150% 151% 149% 150%

Very heavy work

19-30 4200 162% 162% 183% 150%

31-60 4000 167% 167% 190% 155%

Pregnant women and breastfeeding women +143-550 125% 125% 120% 120%
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