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Introduction

Western lifestyles and patterns of consumption Haeen heavily criticised as
being materialistic, permissive and based on the ofs non-renewable resources;
furthermore, their environmental impacts are cogrgille and significant (Wackernagel
and Rees, 1996; Vitousek et al., 1997a; Chamberd.,eR000; Takacs-Santa, 2004;
Jackson, 2006). Continuous growth of the globaheaay is not possible in a world
with resource-constraints (Daly and Cobb, 1989).

According to traditional economic theory, consumptcontributes to growth in
well-being. However, the opposite effect is beingpexienced nowadays. Economic
growth does not increase well-being and happinatsteést more recently) but it does
increase social inequality. According to the engairifindings of Easterlin who used an
international comparison, levels of happiness db a@ange to a great extent within
different countries when GDP per capita changestégn, 1974). To a certain level,
material accumulation can increase well-being amgpmess, but developed countries
have gone past this level (Argyle, 1987; Max-N&€B2; Durning, 1992) and while the
environmental impact of consumption grows, the Ivaggs and well-being of humans is
not increasing accordingly.

Jackson (2006) states that reducing the growthotdl tconsumption would
require little sacrifice. Kerekes (2011) pointsthe fact that economic growth does not
necessarily lead to happiness in our present ecionoingumstances; both alternative
ways of thinking and cooperating are needed.

According to Stern (1997), consumption is not oalysocial or economic
activity; it is a transaction between humans amdetiivironment. The motivation behind
acts of consumption may be economic and socialjtbumpacts are biophysical. This
fact has to be taken into account in the case ofl foonsumption as well. In my

dissertation | analyse the environmental impad¢heffood consumption of Hungarians.
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Food consumption is a special area of consumpttias:important for both the
individual and the economy; it provides nutrieras ihdividuals and its economic role
is significant (Tansey and Worsley, 1995). As focahsumption fulfils our daily
biophysical needs, it cannot be dematerialisedsafistituted for using other products.
Food consumption patterns reflect lifestyle choiaad values as well (Lehota, 2004;
Schidsler et al, 2012). A variety of impacts anaveéb of connections are associated
with food production and consumption and the isefidechnological development
cannot be treated separately either.

According to Buday-Santha (2002), an increasingcitgaof food will be a
critical issue as the world’s population rises. Tiige of non-renewable natural
resources is increasing steadily and non-sustarabt use may present a problem. By
2050, demand for food could grow by 70% (in ordefeded 2.3 billion more people)
and agricultural production could reach its ecalagyicarrying capacity (Pimentel and
Giampetro, 1994; Kendall and Pimentel, 1994; Matsbal., 1997; Bouma et al., 1998;
Harris and Kennedy, 1999; Tilman, 1999; BennetQ@Gsilland, 2002; Tilman et al.,
2002; Keyzer et al., 2005; Lambin and Meyfroidt12)

There is a great difference between food consumgaiterns in developed and
developing countries. People in developing cousitaie challenged by their insufficient
calorie intake and malnutrition, while developedicies are faced with the negative
health and environmental impacts of obesity andratimesses because of the excessive
intake of calories and a sedentary lifestyle (Gesblecenes et al., 2010).

According to Gerbens-Leenes et al. (2010), weraeetransitional phase of food
consumption. This transition is relevant to devetb@and developing countries but in
different ways. In developing countries the growingome per capita is generating
growing demand for food, meat and protein. In dgvetl countries with a stable level
of protein intake, growth in consumption of carbditates and fats can be observed (and
furthermore, high levels of food and calorie conption per capita). Sustaining a
European lifestyle creates a demand for land-besszlirces in other continents where
agriculture is mainly based on the use of fossibteces (Palmer, 1998).

Food consumption is said to have one of the highegironmental impacts of
all areas of consumption (Lorek and Spangenber@l&0Tukker et al., 2006; Jackson
and Papathanasopoulou, 2008; Druckman and Jack8d@; Thagersen, 2005; Tukker
et al.,, 2011). The environmental impacts of foodstonption primarily concern land
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use, as producing food requires the use of onbeofrtost important natural resources;
energy, and results in greenhouse gas emissiomsklamd Spangenberg, 2001a).

Goodland (1997) argues in his study that diet hasigaificant role in the
sustainability of food production; he highlightsetlenvironmental impacts of meat
consumption and calls for its consumption in motena It is well-known that the
resource demand for producing animal-based foodymts is higher, which is why
growing demand for meat may prove problematic (wrand Brough, 1991; Ehrlich,
Ehrlich and Daily, 1995; Goodland, 1997; Pimentedle 1999; Subak, 1999; York and
Gossard, 2004). There are great differences in réggonal distribution of food
consumption. It is primarily the role of developeauntries to change the structure of
food consumption and diets (Gerbens-Leenes et2@l0). In order to reduce the
environmental impacts of food consumption the s$tmecof food consumption within
households should be altered (Carlsson-Kanyamag; 1®¢hor, 2005a; Stehfest et al.,
2009; Garnett, 2011; Schidsler et al, 2012).

The main topic of the dissertation is to quantifydaanalyse the ecological
footprint of food consumption in Hungary. The resbdaquestion requires to examine:
which food categories are predominant in Hungaf@od consumption; which food
categories have large environmental impact andogaall footprint. There has not yet
been a representative survey undertaken in Hunghich was designed to measure the
ecological footprint of food consumption patterhs. my research | analyse which
socio-demographic variables influence food consionptthe consumption of which
food category should be changed to moderate emmeatal impacts. In the dissertation
| analyse the consumption of food and its ecolddicatprint according to education
and income level. It is especially interesting asdential to analyse the relationship of
income level to ecological footprint

Previous academic studies did not differentiateolbgupational activity and
social segments in their examination of food constion and its environmental
impacts. In my research | carry out an analysisexamine the food consumption
structure an ecological footprint using the vamsblof gender, age and type of

occupation.
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One of the aims of this research was to identif§ eategorise consumers into
groups according to the structure of their food stonption. Knowing the
characteristics of these groups would help to fothes communication activities of
environmental policy which is designed to decre#s® environmental impact of
consumption.

Food consumption not only has environmental impdwts the quantity and
structure of food consumption directly determinikes health of individuals. | believe
that it is important to take into account healtlpeass as well when analysing the
environmental impacts of food consumption. Heallhg low-impact diets show many
similarities with each other (Gussow and Clancyg&i9QWVallén et al., 2004; Duchin,
2005; Stehfest et al., 2009; Macdiarmid et al., 1201

One of the research question of my dissertationtiias is it possible to move
towards a healthier personal consumption structiuhde reducing environmental
impact? Do these two goals (improving environmend &ealth) supplement each
other? What would be the environmental impacts edilthier diets? | carry out a
scenario analysis in order to exmine to what extentld the ecological footprint of
food consumption be decreased, taking into accouwtnitional recommendations.

In my research | highlight the significance of praythat a food consumption
pattern which is favourable both from environmeatad health perspective is realizable
and that such a finding could have remarkable apresgces for public policy as well.
This double dividend can be realized: it offersraafjy opportunity for instigating a
harmonised and integrated environmental and hgadticy in the future. In my
dissertation | give an overview of the ecologicabtprint of food consumption
primarily in a descriptive way by analysing thipimfrom a number of perspectives.

| focus on the ecological footprint of food consuimp of Hungarian consumers
in my research but there are some other topicshwtan be connected to my research
area although they are not directly a subject ofamglysis. In the following section |
summarise the frames of my research topic.

When analysing the ecological footprint of food semption the issues of
population growth and the size of the populatiosearNot only is ecological footprint
per capita important when considering total environmental actp but also theize of
the population which causes the ecological footpsiith its consumption. The size of
the ecological footprint per capita is a problenmarily for developed countries, while
developing countries have low ecological footpripey capital but rapidly growing

13



populations. In my research | analyse the ecolddodprints of Hungarian consumers
and the issue of population is not within the scop#he thesis (in Hungary it is not a
growing but a decreasing population that may causkemographic problem in the
future; analysis of this factor is outside the gazlthe dissertation).

| present definitions of sustainable food consumptn a broad sense in Chapter
2.2. with some definitions certain elements or pecsives arise which are not directly
connected to the topic of the empirical researcicl{sas the topics of animal welfare
and the social and cultural characteristics of anable food consumption). These
topics are not dealt with within my empirical res#g however they appear in the
definitions in order that there is a complete oiemof them.

| carry out my analysis on sustainable food congionpvith an environmental
and health perspective. From the definitions priexeim Chapter 2.2., | identify, using
the definition of Duchin (2004): that, during theagrical research, according to which
sustainable diet should have low environmental chgnd it should contribute to
preserving human health. Furthermore | agree Wigllén et al. (2004), according to
them: a diet with low environmental impact but malequate from nutritional aspect,
cannot be regarded as sustainable

Opinions vary according to nutritional and heakleammendations about what
can be considered healthy. In the case of thiseptagsearch | started with and based
my analysis on the recommendations of the Hungayational Institute for Food and
Nutrition Science (OETI) which are in accordancehwinternational guidelines for
consumers of developed countries who live in a srate climate zone. | do not
analyse the recommendations which are presentedltegnative dietary schools or
those that are connected to special diets. Diffeagrics which are broadly connected to
my research topic (such as sustainability limiteyd security and food prices) are not
directly subjects of my analysis.

Further limitations and comments on the empiriedearch can be found in
Chapter VI (after the presentation of the ecolddwatprint calculations); furthermore,
| take into account the limitations of the reseavden | evaluate results and draw

conclusions.
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The dissertation emphasises the importance of gakinconsumption-based
approach. The structure of the dissertation folltlvesstructure of the research process.

The Introduction gives an overview of the topic amghificance of the research
and the research questions and aims can be foesdnied there as well.

In the first chapter of the dissertation | prestt history of the consumption-
based approach and definitions of sustainable ecops8an. The research topic of the
dissertation is an examination of the ecologicaltpoint of food consumption; the
dissertation employs a consumption-based appragarding both the chosen topic and
the methodology applied. Because of this | foungkeitessary to present an overview of
the development of consumption-oriented researchaananalysis of the definition of
sustainable consumption. The responsibility of comsrs and households has not
always been a topic of research; it has grown iataletermining issue and a
continuously developing area of research. Usingomasemption-based approach for
research can provide useful answers to such questibich would not be revealed and
solved by using a production-oriented researchcsaagr.

In Chapter Il | summarise the environmental impadtibod consumption and |
overview the key natural resources which are caedeto consumption of food. In this
chapter | present a literature review of the daéins of sustainable food consumption.
There are many differing approaches in the scienliterature to this. | collect and
synthesize them while also analysing the defingion

In Chapter Ill methodological approaches are pregsewhich can be found in
the scientific literature to quantify and analysee tenvironmental impacts of food
consumption. The methodologies are evaluated airgptd how appropriate they are
for meeting the research aims. In my research | thee ecological footprint
methodological approach and indicator to examirgedghvironmental impacts of food
consumption. Accordingly, it is necessary to préskea@ methodology and the literature
behind this consumption-based indicator in a maetaittd way. The development of
the ecological footprinting methodology, the ca#tidn process and the strengths and
weaknesses of this indicator are reviewed in theesehapter.

In Chapter IV | give an overview of research whibas examined the
environmental impact of food consumption (studies eategorised according to the
methodological approaches presented in Chapter Ihl)this chapter | review the
development of research which has taken into adcbotth environmental and health
perspectives. The aim of the literature review assystematize those national and

15



international pieces of research which have andlybe environmental impact and
sustainability of food consumption, especially #hakat have taken into account both
environmental and health perspectives. To becommlifa with the findings of this
research was essential before the hypotheses wetsrnmdned and the empirical
research commenced. Also in this chapter | intredtiee European and Hungarian
structure of food consumption and trends basedconanmic statistical data, which can
serve as useful background data to the analysish®fresearch questions of the
dissertation.

In Chapter V | present the research hypotheseandtbodological approach of
the research and the databases | have used.

Chapter VI of the dissertation presents my emgiresaults, where sections are
structured according to hypotheses. The Summatjpsesummarises and evaluates the
main conclusions and lessons of the research, aset but suggestions for future

research based on the experiences gained durirgmpyical research efforts.
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I. Development, definition and types of sustainableonsumption

The aim of this chapter is to present an overviéwhe scientific literature on

consumption-based environmental research and sabtaiconsumption.

1.1. Development of the scientific literature on stainable consumption

Early critics of consumption from industrial so@st appeared around the
middle of the 19 century and included Henry Thoreau (1854), Willidtarris (1891)
and Thornstein Veblen (Jackson, 2006). Veblen (Lg8&sented a sociological analysis
of the consumer class of his time in his book ‘Tiheory of the Leisure Class’.

In the 20 Century, Carson’s book, ‘Silent spring’ (1962) ledl attention to
environmental questions for the first time and hgited the issue of environmental
pollution. The environmental problems arising frgallution and resource use have
been analysed for a long time from the productimie sn scientific research and in
political measures as well and people have triedntalerate environmental impacts
using a production-based and technological persgecApproaches such as cleaner
production (CP) and industrial ecology have becpoular since the beginning of the
1960s as a result of a focus on production-oriers@dtions and treatment. Cleaner
production is a preventive, integrated and contislio developing strategy that
‘demands that all phases of the life cycle of adpat or a process should be addressed
with the objective of prevention or minimization stiort and long-term risks to humans
and to the environment’ (Baas et al., 1990, p.19).

According to the principles of cleaner producti@tological efficiency and
economic growtlare reconcilable and cleaner production promotes tbetimg of these
two goals at the same time. The main idea of imdstcology is to modell industrial
systems based on the principles of natural ecasgst@'Rourke, 1996, p.89.). It
compares the interconnected nature of industriadyetion to natural ecosystems
regarding material and energy flows. It has a faoushanging production processes.

In this era a focus on how to more efficiently ussources has started to appear
in the production practices of companies. Wastattnent has developed as well and a
secondary market for eco-products has appearedsigihg products, processes and
materials, waste treatment and the implementatiomdoistrial ecology have resulted in

17



pure environmental gains (Graedel and Allenby 1985kson 1996; Geyer and Jackson
2004; Guide and van Wassenhove 2004). These piodiumised changes, however,
have not proven to be enough; in absolute terms etimronmental impacts of
consumption has not decreased significantly andtohal environmental load has
increased, despite the development of resourceteaiti production processes
(Veenhoven, 2004).

Questioning economic growth and witnessing the grgvenvironmental costs
of resource use have made it obvious that thesduption-oriented changes are in
themselves not enough to mitigate environmental [Gzpke, 2005). Dealing with the
guestion of consumption and lifestyles was not fmynon the agenda; only a few
studies on this topic appeared during this peri®gpke, 2004a).

At the beginning of the 1970s a great step forwead made in that the study of
biology and physics started to deal with environtakproblems, and that the topic of
economic growth and environmental load startedgbaimalysed from the perspective of
thermodynamics (Georgescu-Rogen, 1971). In the 4 9&8earch on consumption that
analysed consumption demands, symbolic consumpdioth the consumption of
individual and collective goods started appearififpe environmental impacts of
consumption were not in the lime-light. In the nt#ae, critics started questioning the
environmental impacts of consumption after exangnthe paradigm of economic
growth and increasing consumption, and after tliieough examining growing
environmental costs and externalities (Daly, 1968gs and Kneese, 1969).

The Limits to Growth, published by the Club of Ro(iMeadows et al., 1972),
appeared at this time and presented future scenabout the environmental impacts of
consumption patterns. The Meadows model assumee Weaild be exponential growth
in population and industrial capital and therefdhe demand for non-renewable
resources and pollution would increase. As the lsupiglobal food and non-renewable
resources are finite, exponential growth in a éirsystem would lead to collapse.

Hirsch (1976, cited by Rgpke, 2005) was among tiet fo analyse, as an
economist, the social and environmental costs asemption and point out the limits
of consumption which causes environmental extaresland defensive expenditures.

In the 1970s only a few isolated studies appearéd. main topic of research
which appeared at the time of the energy crisis natssurprisingly an analysis of
energy use and energy-saving behaviour (Mazur anda,R1974; Norgard and
Christensen, 1982, cited by Rgpke, 2005).

18



In the 1980s new research appeared, but littleareseon consumption
behaviour (Douglas-Isherwood, 1978; Bourdieu, 19\M8ker, 1987; Campbell, 1987)
presented an analysis of the environmental impeatsed by consumption patterns
(Joerges, 1982; Uusitalo 1983, cites Rgpke, 2005).

After the gradually emerging criticism of the 197€0%d 1980s, the report ‘Our
Common Future’ published by the Brundtland Comraitteade a great leap forward in
how the growth paradigm and the finite nature gbrece use was viewed. This report
was the turning point that kicked off the changeayvirom the production-oriented
approach to environmental problems. The concepsustainable development was
defined in the report ‘Our Common Future’ and rdis¢tention to the need for global
responsibility for environmental issues. The reparade economic growth and
environmental protection supplementary to eachrofCED, 1987), and made the
connection between economic growth and its enviemtal consequences. NoO
agreement was reached about the relationship afioecic growth, well-being and
sustainable development (Ekins, 1993). The consomyiased approach started to
spread significantly after the Brundtland reporswablished and appeared in scientific
journals and in public policy as well. More and maesearch was published about
economic growth and the limits of consumption (Erdgen and Hueting, 1991;
Meadows et al., 1992). Durning (1992) in his bobllow much is enough?’ presented
criticisms of consumption.

Scientific and public policy results were thus depeng in parallel in the 1990s;
development in one of these areas helped the dth&@92 the Agenda 21 action plan
was created at the United Nations Conference oir@mment and Development in Rio
which defined principles which should be behinditmal measures for sustainable
development. One of the messages of the conferaasethat developed countries
should take responsibility, and according take ad len addressing environmental
concerns (Redclift, 1996 cited by Rgpke, 2005) t&nable consumption was defined
first in Agenda 21, but consumption and productasa mentioned together and the
need for technological change is emphasized. Tkd fa lifestyle changes appeared

only in later documents.
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In the second half of the nineties the issue ofsaamption and environment
became central to environmental policy which helpleel development of scientific
research as welt.

Daly (1991) dealt with basic consumption-relatedsiions in his book ‘Steady-
state economics’. He examined whether consumptiatself is a goal or a means, and
what the relationship between welfare and maten energy consumption is. Daly
(1991) presented a solution to the growth paradwgth his steady state economic
theory that takes into account ecological and $@spects at the same time. According
to Daly, a steady state economy is “an economy wathstant stocks of people and
artefacts, maintained at some desired, sufficiemels by low rates of maintenance
‘throughput’ (Daly, 1977, p.17.). Max-Neef (1992) examined tbpi¢ of needs and
wants and pointed out that satisfying needs is dabfferently within different cultures,
income groups and genders and can change oveatimell. Schor (1991) studied the
dynamics of consumption and called attention to therk-and-spend cycle.
Furthermore, she pointed out the determining rélenfoastructural conditions, which
alongside individual factors can influence consuarphabits.

From the mid 1990s, besides research on sustainabf&imption, consumption
and lifestyles, other scientific fields developew anfluenced research on sustainable
consumption. Examples of such fields of study amwirenmental sociology, the
sociology of consumption and environmental psycgl¢Reisch and Ragpke, 2004).
Beckmann (1998) and Olander and Thggersen (19@Sept an overview of research
on environmental psychology.

Consumption-based research has influenced produbtised research as well.
Research into industrial ecology nowadays examimsssies with consumption,
distribution and size (Hertwich, 2005a; Leeuw, 208Bd agrees with the need for a
shift away from a production-based approach. Aciogrtb Rgpke (2005) the following
research fields have developed to analyse sustainabnsumption: (1) The
conceptualization of consumption; (2) The environtaéimpacts of consumption; (3)

1 As for the results of environmental policy, the QEGunched a working program on sustainable
consumption and production (OECD, 1997) in 1995EBNUnited Nations Environment Programme)

established the Sustainable Consumption Network9®7 (UNEP, 2001), and in 2005 UNEP and the

Wuppertal Institute set up a Collaboration CentreSustainable Consumption and Production) (Rgpke,
2005). Besides these developments, the launchedMhrrakech process’ was a significant milestose a

well. Fuchs and Lorek (2005), Clark (2007) and Bg&©11) present a comprehensive overview of the
public policy development of sustainable consunmptio
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The driving forces behind growing consumption; @Gnsumption and the quality of

life; and, (5) Changing consumption patterns.

1.2. Defining sustainable consumption

Definitions of sustainable consumption have changadpared to the first and
original versions (Mont and Plepys, 2008). Deforis can be found both in science and
policy-making; the focus of these definitions isr&times different.

The definition 'sustainable consumption’ can beted to Agenda 21 which is
one of the most important documents which emergedh fthe UN Conference on
Environment and Development of 1992. The third @ple of the conference says that
the right to development must be granted while ftingethe needs of present
generations without jeopardizing the needs of fitgenerations’ (Agenda 21, 1993).
This definition highlights the fact that the preseonsumption levels of society may
endanger some of the future (or even present) geoes in terms of satisfaction of
needs. Resource depletion cannot be sustainedre/é&ng term.

More definitions of sustainable consumption lateregged; these are based on
the definition of 1987. According to Costanza et #1991, p.8.), sustainable
consumption is the “amount of consumption that lsarcontinued indefinitely without
degrading capital stocks including natural stocks”.

In 1994 the following definition was accepted & thslo Symposium organised
by the Norwegian government: “The use of goods sewices that respond to basic
needs and bring a better quality of life, while mmizing the use of natural resources,
toxic materials and emissions of waste and polistawver the lifecycle, so as not to
jeopardize the needs of future generations” (Ofst@884). This definition is one of the
most-cited definitions of sustainable consumption.

UNEP’s definition (1999) is the following: “Sustable consumption is not
about consuming less, it is about consuming diffdye consuming efficiently, and
having an improved quality of life”. Trainer (199@nd Slesser (1997) state that
sustainable consumption is about the “managemegtesd”. Princen (1999) analysed
definitions of consumption and sustainable consionptnd his findings can be
summarised as the following: sustainable consumptis when there is no

overconsumption, which is the level or quality afnsumption that undermines a
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species’ own life-support system and for which widlials and collectivities have
choices in their consumption habits (Princen, 1999)

‘Consumption Opportunities’ is the first documenibpshed by the UNEP
(2001) that includes references not only to resmefticiency but refers to the need for
a change in consumption patterns as well. Besiffeseat consumption, the report
mentions the concepts of ‘different consumptioncoriscious consumption’ and
‘appropriate consumption’. In order to reach a estaf efficient consumption,
dematerialisation is needed, while in order to geaconsumption patterns a strategy of
optimalisation is required (UNEP, 2001).

Table 1 shows the characteristics of the diffecamsumption types:

Table 1: Different consumption types and its interpetations

Types of

Strategy Strategic element Major agents

consumption

Higher resource-efficiency|ndustry,
Efficient consumptionf Dematerialisation| increase the efficiency )bovernment,
products and processes | consumers

Change the consumptiogovernment,

Different consumptionOptimisation decisions and thendustry,
infrastructure consumers
) More conscious consumgtonsumers
Conscious Optimisation choices and products uSdustry
consumption : i :
better quality of life government

Change the level ofSociety at
consumption to realizdarge
sustainability —and  goodCommunities
quality of life Citizens

Appropriate

: Optimisation
consumption

Source: Author’s own compilation based on UNEP (300
It can be seen that the involvement of more andenagents is needed when

interpreting the definition in different ways. Saisiable consumption as defined by the

UNEP did not become part of environmental policy.
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Veenhoven determines the following three componeafs sustainable
consumption:

1. Less consumption refers to a reduction in comsiom, to the finiteness of
natural resources. This is in accordance with thd ©f Rome’s call for zero-growth
that refers in turn to the fact that the total oaal products of the world economy
cannot grow further (Colombo, 2001).

2. Eco-friendly consumption is a pattern of constiompthat does not harm the
biosphere. It refers primarily to environmentallppbn and the problems associated
with CO, emissions that are the major focus in this case.

3. Tradition-friendly consumption is a preferenoe fraditional products and
traditionally produced goods (e.g. organic and lipcaducts).

The Sustainable Consumption and Production anda®a$ie Industrial Policy
Action Plan of the European Commission definesasoable consumption as smarter
consumption. It supports the improvement of theralyenvironmental performance of
products and aims to help consumers make bettéceshol his definition emphasizes a
small part of sustainable resource use and doesefert to the use and treatment of
products and waste; furthermore the overall levelmaterial consumption is not
mentioned either.

Table 2 summarises the most important definitiohat tcan be found in

environmental policy documents.
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Table 2: Definitions of sustainable consumption

documents

in environmental poli

cy

Source Definition

Report of the
Symposium on
Sustainable
Consumption,
Norwegian
Environmental Ministry,
Oslo (1994)

»The use of goods and services that respond ta beesds an
bring a better quality of life, while minimizing ¢huse of natura
resources, toxic materials and emissions of wastepallutants
over the lifecycle, so as not to jeopardize thedmeef futurg
generations.”

ol
1

IIED (1998)

.The special focus of sustainable consumption is tbe
economic activity of choosing using and disposihg@ods ang
services and how this can be changed to bring Isacid
environmental benefit.”

UNEP (1999)

»Sustainable consumption is not about consuming iess abou
consuming differently, consuming efficiently, anéving an
improved quality of life.”

Oxford Commission o
Sustainable
Consumption (2000)

»oustainable consumption is consumption that suppdne
nability that supports the ability of current anduite generation
to meet their material and other needs, without sicay
irreversible damage to the environment or loss uriction in
natural systems.”

[y

UNEP (2001)

.Sustainable consumption is an umbrella term thahgs
together a number of key issues, such as meetiragisi
enhancing quality of life, improving efficiency, mimizing
waste, taking a lifecycle perspective and takirtg sccount th
equity dimension; integrating these component pantsthe
central question of how to provide the same orebetérvices t
meet the basic requirements of life and the aspirafor
improvement, both current and future generationdjiley
continually reducing environmental damage and tis& to
human health.”

e

U

DTI (2003)

.Sustainable consumption and production is contisy
economic and social progress that respects thesliofi the
earth’'s eco-systems, and meets the needs and tasysraf
everyone for a better quality of life, now and fésture
generations to come.”

10

National Consumer
Council, UK, (NCC,
2003)

“Sustainable consumption is a balancing act. It aisout
consuming in such a way as to protect the envirommese
natural resources wisely and promote quality @& tibw, while
not spoiling the lives of future consumers.”

Source: Author’s own
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1.3. A critical assessment of the definition of stesnable consumption

The development of environmental policy has infeehgreatly the changes in
the definition of sustainable consumption (Jacks2006). Looking at the variety of
definitions we can see that there is no consensgarding the exact meaning of
sustainable consumption and even less so, moreiesffi or more responsible
consumption. Definitions can include reference banges in consumer lifestyles or
only refer to ‘efficient consumption’ which highhgs rather the responsibility of the
production side.

The definition from Agenda 21 is fairly general andlely interpreted. At the
beginning the aim was to change and call attentmrunsustainable consumption
patterns; to provoke a shift towards a consumppattern that is not unsustainable
(Jackson, 2006). The first definitions did not pdevmuch of a guideline for real action
but they did incorporate important issues that bexahe basis for later research
guestions and topics. These include the topicowf to meet basic needs, how to have
a good quality of life rather than a desire for emand more products and a high level of
material consumption, how to minimise resource useat waste and promote
intergenerational equality and equity.

Lélé (1991) presented an overview of critiqueshef definition and has called it
an umbrella term that does not always expressithe \@hich lie behind it.

The focal question in the original definitions afstainable consumption was
simply this: what is the consumption pattern thaési not harm future generations?
(Valkd, 2003). The definition that was acceptedtst world summit on sustainable
consumption in Johannesburg in 2002 did not empéadianges in consumer lifestyles
but focused only on more efficient consumption. (censumption of more sustainable
products) and omitted reference to the need toceeduerall levels of consumption.

Criticisms of sustainable consumption as ‘less aonion’ (Veenhoven, 2004)
are that the definition is too subjective, it iffidult to implement at a political level and
it questions the paradigm of economic growth (Jacks2006). Because of these
reasons, reference to ‘less consumption’ does ppéax in public policy documents
about sustainable consumption, as Princen (1999pbmted out.
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1.4. Interpretations of consumption in the definiton of sustainable consumption

| think it is important to analyse what is meant fepnsumption’ in the
definitions of sustainable consumption as this tean carry different meanings in the
literature.

The following three cases have been identified ¢kp2009):

1. Consumption = resource consumption that takés atcount the whole
lifecycle of the product. This definition is based the fact that the economy is a
subsystem of the biosphere (Daly, 1991; OECD, 12®d) in this sense resource use
causes environmental problems because of the deplef resources and waste
(Schmidt-Bleek, 1993). In this context sustainatd®msumption means the moderate,
limited use of non-renewable resources, their nelffieient use or their substitution
with renewable resources. Sustainable consumptigansy the consumption of
industries, governments and households (UnitedoNsiti1992).

2. Consumption = economic (final) consumption (bgtivate and public
consumption). In a macro-economic context, consianptan be the aggregate of
private and public consumption (European Commiss008b). Final consumption
takes place within the economic system and itssirjuished from production (Rapke,
1999).

3. Consumption = private consumption (consumptiattgons, possession of
material goods), thus means sustainable househofumption (Thggersen and
Olander 2003; Lucas, Brooks et al., 2008).

According to the arguments of Lorek (2009), sustiie consumption should be
thought of as resource consumption, otherwise ¢inswmption areas which become the
focus of research and environmental policy are afgimal significance and are not
those that have significant environmental impagfeda 21 was created with reference
to the first definition- resource consumptienas it calls for the common responsibility
of governments, industries, households and indalglgUnited Nations, 1992, cited by
Lorek, 2009).
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1.5. Strong and weak sustainability

Besides the various definitions of sustainable aongion, definitions of strong
and weak sustainability exist. Definitions vary &ese of the different interpretations of
the relationship between natural and human capital.

Pearce et al. (1989) and Pearce and Turner (128@) dnalysed the relationship
between natural and human capital in a detailed Wéth strong sustainability, human
capital and natural capital (natural resources)camaplementary to each other, while
with weak sustainability they can substitute focreather (this line of thought is based
on the neoclassical economic approach). Accoraingirong sustainability, the growth
of the economic subsystem is limited, and as nbtaaital is not (or is only to a small
extent) substitutable by man-made capitéhe amount of natural capital available is an
absolute sustainability limit. In the terms of wesalstainability, man-made and natural
capital can substitute each other; there is notifignifactor (Daly, 1991) and if the
combined value of man-made and natural capital doeslecrease, or if natural capital
is substituted for by man-made capital of the samdae then it can be regarded as
sustainable (Malovics-Bajmoczy, 2009). Weak sustaility does not limit economic
growth; proponents can be characterised as hawagnological optimism (Prénay-
Méalovics, 2008). Neoclassical supporters of theceph of weak sustainability have not
found a good solution yet to the challenge of howereate more capital without using
more resource®aly (1991) thus calls for a strong sustainabgipproach.

The interpretations of strong and weak sustairtgkalie not unambiguous from
several perspectives when compared to the origaefinition. The original
interpretation has changed over time and authove h@erpreted it in different ways
(for example, Goodland and Daly, 1996; Turner, 1988tés, 1996; Kerekes, 2006;
Fleischer, 2006). Méalovics and Bajmoczy (2009) exenthe definitions of strong and
weak sustainability in a detailed way.

Sustainable consumption should not be interpretéda same way in developed
and developing countries; different strategiesraeded in each case. For developing
countries growth in the relatively low level of axwe per person could perhaps be
reconciled with sustainability if it were done bysing environmentally-friendly
technology. However, there is a need for radicahges in production and consumption
in developed countries as even lower growth ratedready high levels of income per
person significantly increase the absolute levedafsumption, as has been highlighted
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by Ekins (1993). Furthermore, economic growth imedeped countries would not solve
the poverty problem of developing countries (Goondlaand Daly, 1992), but it is

developed countries that should reduce their leset®nsumption so that consumption
in developing countries can grow (Hertwich, 2005b).

Environmental impact can be quantified by the eiQuatised by Ehrlich and
Holdren (1971). The Ehrlich equation (Ekins, 20@Kpresses the impact on the
biosphere where environmental impact (I) is thedpad of three variables: population
(P), economic performance or consumption per pe(€yrand environmental impact
per economic performance (environmental intensitgomsumption) (T). The equation
shows the technological challenges inherent in pton both economic growth and
sustainability, when |= P*C*T.

The level of environmental impact (1) is unsustaileatoday; even delegates at
the Earth Summit in Rio agreed on this. The notdrthe need for a reduction in
consumption per person (C) does not appear in gmatonmental policy documents
(Princen, 1999; Brown and Cameron, 2000; Rgpke5R00

In terms of weak sustainability a reduction in eamimental impact (I) can be
realized by increasing technological efficiencyd{reing T). However, in the short run
an increase in efficiency can lead to less envirmtiad impact but in the long run the
consequences can be catastrophic (Garner, 20009k \8lestainability can lead to a
rebound effect and as a result total resource aisencrease (Hertwich, 2005a; Sorrell,
2009). The OECD report of 1997 (OECD, 1997) cad#ention to the rebound effect
although the report did not state the need fomsgtiustainability.

Many researchers call for strong sustainabilitycreasing the efficiency of
modes of production is not enough in a finite egaal system where the total quantity
of consumption is increasing (Jacobs and Rgpke9;18®isch and Rgpke, 2004;
Hertwich, 2005b; Rgpke, 2005; de Leeuw, 2005; Sch005b; Jackson, 2006; Mont
and Plepsy, 2008; Jackson, 2009; Hanley et al9;200rek and Fuchs, 2011). There is
a need to change consumption patterns and levelsdegr to come closer to a state of
sustainability. The allocation problem defined bglyp(1992) fits the idea of strong
sustainability. Daly (1992) called for moves todakto consideration the scale of the
throughput and size of the economy, not only thiecation and distribution of

economic processes.
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1.6. The responsibility of households regarding ca@umption

According to the principles of strong sustainab&vedopment, changing the
level and pattern of resource consumption is ass#ge Regarding final consumption,
private households are the largest consumers.

Final consumer demand is defined as the direct(tfandugh the consumption of
imported and state products) indirect consumptidnhouseholds. In this sense,
households are responsible for the environmentapaats of consumption
(Spangenberg, 2004). The effect of the spread efcbnsumption perspective and
approach is that consumers can no more be seeragustictims’ of environmental
pollution and environmental impacts but can be réggh as the causes of such problems
as well (Lorek, 2009). This means that they havesaonsibility for their use of natural
resources (Thggersen, 2005).

Three components define household consumption (&4401): 1) the level of
consumption; 2) the structure of consumption; anth8 environmental intensity of the
products and services consumed (taking into accbaitit direct and indirect effects).
When evaluating natural resource use from a fir@misamption perspective, the
consumption areas with the three highest envirotahemmpacts are a) food
consumption; b) transportation; and, ¢) househaddhtenance and energy use (Lorek
and Spangenberg, 2001a; Eurostat, 2009). Accotdingsearch by Tukker et al. (2006)
and Tukker and Jansen (2006), food consumptiomsp@tation and household
maintenance/housing (which includes energy usejteré0% of the total environmental
impacts of households (according to life cycle gsig).

Lorek and Spangenberg (2001a) point out that privabuseholds have
significant effects on exactly these three consuonpareas which have the highest
environmental impact- which is why the role of households is outstankying
significant. Spangenberg and Lorek (2002) preseatdchmework for analysing the
responsibility of household3he resource demand of households is incorporated i
the most notable environmental indicators such a®nal flow analysis and ecological
footprint calculations.

When analysing the consumption of households, theadled ‘lock-in effect’
has to be taken into account. This effect congtrgeople into working within
boundaries presented by the current infrastructDomsumption choices are restricted
by the social-technical system (Rgpke, 1999) whgebple come into contact with
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when they undertake routine activities (such asguglectronic systems, the sewage
system, the postal system, the educational systead networks, etc.). Each area of
consumption has its own supply system which coraprithe following elements:
production, distribution, retail trade, consumptiand its material culture (Fine and
Leopold, 1995). So, consumption partly consistbaihgserved by supply systems but
consumerserve the supply system as well.

The reason for currently unsustainable consumppatterns may be that
customers are locked into an unsustainable consomgtructure- yet they can affect
this structure as well. Research confirms that-lockffects and the path-dependency of
technological infrastructure makes more difficuie tchanging of behaviour and leads
consumers to participate in such environmentallymifial behaviours such as car use
(for example, in the case of an inadequate putdiesport system) (Schor, 1995; Schor,
1998; Sanne, 2002). Besides analysing consumptterps and norms and values, the
infrastructural frame should be analysed as wealh(f®, 2002; Shove, 2003).

Sustainable consumption is nothing other than “gamhsumer behaviour in
“bad” consumer structures (Spangenberg, 2004) &edtask of policy-supporting
sustainable consumption is to create opportunitieshe present social-economic
structures and patterns to open the way for the nmawadigm (sustainable
consumption).

In this chapter the appearance of the topic ofaresibility for consumption and
the consumption-oriented approach in academic reflses reviewed and possible
interpretations of sustainable consumption aregmtesl. We may settle the idea that a
consumption approach is crucial to environmentakemic research as well, as
according to the concept of strong sustainable ldpueent ‘welfare wins’ and
consumption patterns with their impacts requireahgation. Changes in consumer
lifestyles should receive more attention in theufat To achieve these changes, those
consumption areas which have the greatest envirot@ahenpact should be identified;
furthermore, understanding the factors which infltee consumption demand and
structure are needed as well.

In my thesis | examine the environmental impact®otl consumption, so in the
next chapter an analysis of its environmental impad a definition of its sustainability

are presented.
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[I. The environmental impacts of food consumption ad its

sustainability

2.1. The environmental impacts of food consumption

According to Myers and Kent (2003) the increasingstimption of food leads
to increasing environmental impacts and has patnthegative impacts on the
maintenance of food security. As the world’s popalarises, the environmental load of
the consumption of food is expected to increasdn lltabsolute and relative terms
(Tilman, 1999; McMichael et al., 2007). The incregsscarcity of food is confirmed by
the fact that cultivated land area per person @seck from 0.43 hectares to 0.26
between 1926 and 1998. This trend is expected tdintee in the future: a 1.5%
decrease in land available per capita can be exghgaetr year until 2030 unless there is
significant political intervention (FAO, 2009).

After analysing the environmental impacts of fo@shsumption from a lifecycle
perspective it can be stated that agricultural pctidn is responsible for a major part of
environmental impact and the food processing ingiustresponsible for a smaller part
(Lorek and Spangenberg, 2001a; ETC/SCP, 2009). Nays agriculture can be held
to be a polluting sector as it impacts the statéhefenvironment in a negative way
during the carrying out of agricultural activitieshis impact is reflected/reacts on itself
as well, as a great part of agricultural yield defgeon the state of natural resources and
their conditions (Angyan and Menyhért, 1999). Hadlbal. (2009) call attention to the
increasingly serious environmental impacts causgdnfustrialised agriculture. The
following changes have taken place within agria@tauring the last few decades:
growing productivity; growing diversity of producfgoduced; lessening of seasonal
dependency. In spite of the fact that agricult@ensingly plays seemingly a minor (and
decreasing) role in countries’ economies, its eaaoosignificance should not be
underestimated and nor should its impacts on owrarment, social welfare and
health.

In the following sections | summarise the environta¢impacts of agriculture

on global level.
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30% of all arable land has been affected by erosmhland degradation during
the last 40 years, and this proportion is expettedse in the future (Montgomery,
2007; Wilkinson and Mcelroy, 2007). Agriculturalgoiuction can be held responsible
for 80% of forest degradation (Pimentel and Giampet994; Kendall and Pimentel,
1994); this is the sector which uses the most abtasources.

Agriculture is responsible for the greatest watse;this sector may even use
90% of the total water in developing countries. &hag food consumption structures
(especially increases in the amount of meat condumegjuire more and more water
(Schaffnit-Chatterjee, 2009). The water demandatehsive agriculture are significant.
500-2000 litres of water are needed for the pradnaif one kg of cereal and as many
as 150000- 200000 litres could be needed to produeekilogram of beef, which is
mainly due to the water demands of fodder cropsi¢Btel and Pimentel, 2003; Wood
et al., 2006; WWF, 2006).

Growth in the amount of greenhouse gases emittedtsble: 10-20% of total
CO, emissions stemmed from agricultural production20605 (Smith et al., 2009).
Besides C@emissions, agricultural production is responsible47% of methane and
58% of nitrous oxide emissions (Smith et al. 208ith et al., 2009). The main source
of nitrogen dioxide emissions is nitrogen from ifemér use (Palvdlgyi, 2000; Steinfeld
et al., 2006).

Agricultural land use may be a severe problem i@ thiture according to
estimations from the World Bank (World Bank, 200G¢real production should grow
by 50% and meat production should be increasedsBy Between 2000 and 2030 in
order to provide a food supply for the rising patian. Livestock production can claim
the highest environmental impact of all agricult@etivities. Direct impacts are due to
grazing and indirect impacts to fodder productiBnu{nsma, 2003). Cattle production
has the largest environmental impact from all ligek production both in terms of land
use and its contribution to climate change (Pimeatel Pimentel, 2003). 6 kg of
vegetable-based protein is needed to produce I &gimal protein, which means that
the utilization of protein is less efficient witmianal products (Pimentel and Pimentel,
2003; Kocsis, 2010b).

The use of artificial agrochemicals and pesticiddsarmful to the environment
(Bhalli et al., 2009) and high agricultural yiekcsnnot be sustained in the long run (Fox
et al., 2007). The presence of nitrogen in the, sedter and atmosphere has severe

environmental impacts in the long run, while fézél use leads to eutrophication (Smil,
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1999; Galloway and Cowling, 2002; Aiking, 2011) awbsystem services are degraded
(Vitousek et al., 1997b).

Not only has there been an increase in the quaofitwater use but water
pollution is significant due to the use of pestégdand fertilizer, especially during the
production of fruits and vegetables and this affi¢be aquatic ecosystems in a negative
way (Arthington et al., 2006; Poff et al., 2007).

The use of agricultural chemicals in intensive piiohn leads to decreases in
levels of biodiversity (Kremen et al., 2002; Butlet al., 2007; Lang, 2010; Szabo,
2010). Agricultural land use endangers natural taébi(Green et al., 2005) and
furthermore, the impact on ecosystem services ctmfld to severe problems in the
future. Local environmental impacts can be madesedy trade and international trade.

We have seen that agricultural production impduotsstate of the environment
in diverse ways and that increasing demand may tieasignificant problems in the
future. | think that in order to solve the probleimthe increasing environmental load of
agriculture, it will not be enough to make changesthe production side that involve
making agricultural practices more sustainable.rgka will be needed on the demand
side as well regarding the quantity and structdir®@aed consumption, according to the
terms of strong sustainability. Lorek and Spangemb&001b) summarise the
environmental impacts of the consumption of foadslaown in Table 3.

Table 3: Correlating resources resource use to emanmental problems

Environmental Key resource

Source
problem correlated

Acidification SQ, NOx fossil fuels energy
habitat :
. agriculture land use
- . degradation
Biodiversity loss .
¢ , agriculture, settlements,
ragmentation land use
roads
Erosion Use intensity agriculture land use
P agriculture land use
Eutrophication N agriculture, fossil fuels| land use and energy
CO, airborne, fossil fuels energy
Global warming CH, ranching land use
N,O agriculture land use
Waste generation throughput consumption volume  ernaatlows

Source: Lorek and Spangenberg (2001b)
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The environmental issues and their drivers preseiriethis section can be
connected basically to the use of the following tmatural resources: land use and
energy use. In order to measure the environmemjahcts of consumption of food an
indicator is needed that quantifies the use ofdhesources in a consumption-based
way. Having presented details about the naturaureges that are of key importance
regarding food consumption, | next present andyseadlefinitions of sustainable food

consumption.

2.2. Definitions of sustainable food consumption

When examining the sustainability of food consuomptihe question arises
whether the sustainable consumption of food isallgtpossible, or whether it is more
reasonable to speak about decreasing the enviragamepacts of food consumption.
In the academic literature that analyses the enmemntal impacts of food consumption
the term ‘sustainable food consumption’ appearsnany references as being a state
and/or goal to be reached by applying the ideaustasnable consumption to food
consumption. Yet Kiss (2011) argues that usingténen sustainable food consumption
is incorrect as food consumption is not even soatde in poorer developing countries:
consumption levels exceed the available biocapauity thus it is more reasonable to
speak about the environmental impacts of food copsion. Due to these types of
issues | feel it necessary to review the defingiohsustainable food consumption.

Erdmann et al. (1999) defined the conditions thaugl be fulfilled in order to
call consumption of food sustainable. He categdrig® most important factors into
four dimensions (economic, environmental, healtth social) that should be considered
together when analysing the sustainability of folldwever, no guidance is given by
Erdmann et al. (1999) about how these dimensiorts the components of these
dimensions should be weighted when we attempt tanpol practice sustainable food
consumption habits. Table 4 shows the goals oaswable food consumption.
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Table 4: The goals of sustainable food consumption

Economic dimension  Social dimension Health dimension Ecological dimension

Conservation of

Global food security Job security Human health
natural resources

Guaranteeing economic
competitiveness of
private firms and

Changing of Maintaining of
‘consumption patterns ecological resilience

1%

International justice

enterprises
Stable and efficient | Reinforcement of | Eating should be Improvement of
markets consumer interests enjoyable biodiversity

Source: Erdmann et al. (1999)

Koerber and Kretschmer (2001) agree with the fomedsion classification
made by Erdmann et al. According to these authsstamable food consumption could
be realized by optimizing nutritional regimes. THesy the following requirements for
sustainable nutrition: the diet should consist jrity of lacto-vegetarian, regional and
seasonal food products which are less processed irandnvironmental-friendly
packaging, while maintaining the cultural diversigf food consumption and
maximising the consumption of organic food products

Alfredsson (2002) uses the term ‘green consumpborgreen diet’ for products
and consumption patterns with low energy intersitgt low CQ emissions.

Leitzmann (2003) lists seven criteria for sustaledbod consumption: these are
a preference for a mainly plant-based diet basedoaanically, regionally and
seasonally produced food which is minimally proeessecologically packed and
tastefully prepared, as well as fairly traded. \ea see that Leitzmmann (2003) sets strict
conditions for defining sustainable food produdtstmeir and Verbeke (2004) describe
as ‘sustainable’ or ‘ethical’ those products thaewdnbeen grown using organic methods,
which are distributed fairly (fair trade) and whiare animal-friendly.

Duchin (2005) claims that a sustainable diet shdwalde a low environmental
impact and should contribute to preserving humaalthe According to Hayn,
Empacher and Halbes (2005) a sustainable diet niyt lsas positive health and
environmental impacts but takes into account théevemce of healthy food
consumption habits in everyday life.
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Pack et al. (2005) claims that sustainable foogeoption is a preference for:

» foods that have a higher resource efficiency (@gn-ground vegetables instead
of greenhouse production),

* regional instead of imported foods,

* meatless or reduced meat diets,

* lower amounts of bottled beverages and

» organically produced foods instead of conventignatbduced foods.

Besides these factors they mention that food psimgsnd packaging can have
notable environmental impacts; for example, prekpged and frozen products cause
larger environmental impacts than fresh and leskgmged products. Wallén et al.
(2004) calls for low energy inputs per food itemmsomed but also calls for a diet that
provides the amount of nutrients that is requikedliet with low environmental impact
which is not adequate from a nutritional perspectiannot be regarded as sustainable
because in the long run it may lead to malnutriaod to illnesses.

Hoffmann (2005) examines the term from an enviromae perspective.
Sustainable nutritiomeans a preference for foods of plant origin (fraihd vegetables)
and a reduction in the consumption of highly preedsfoods.

According to the British Sustainable Developmentnf@ussion (2005) the
following criteria should be met for food consunoptito be considered sustainable:

» is safe, healthy and nutritious, for consumers hops, restaurants, schools,
hospitals etc;

» can meet the needs of the less well off people;

» provides a viable livelihood for farmers, processand retailers, whose

employees enjoy a

» safe and hygienic working environment whether metily or abroad,;

» respects biophysical and environmental limits sygtoduction and processing,
while reducing energy consumption and improvingwiger environment;

» respects the highest standards of animal healtwaitfdre, compatible with the
production of

» affordable food for all sectors of society;

» supports rural economies and the diversity of raudture, in particular through

an emphasis on local products that keep food rol@esminimum.
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Tischner and Kjaernes (2007) state that the aimldHme not only a reduction in
the amount of food consumed but a definition ofdbasumption of which food groups
should be reduced, where they were produced arzkgsed, who prepared them (and
where), who consumed them and how the food waste aadled or reused. The
following examples can be given of sustainable f@odsumption: buying organic,
local and seasonal food, buying fair trade produuiintaining a healthy and balanced
diet; furthermore, the reuse and selective cotectf water bottles and soft drinks and
food packaging and the treatment of organic waBtdz(and Pobish, 2005). Lefin's
definition (2009) of sustainable food consumptisrthe following: the access to and
consumption of food products required for an activealthy life, taking into account
economic, social and environmental sustainability.

Sustainable food consumption decreases health goste long run. Despite
favourable environmental and health effects a doitards consumption of lower-
impact and more healthy food products is not ongdisurostat, 2009). Consumers
generally do not consider the environmental impattheir consumption of food. The
reason for this may be that they underestimate dtale of the problem and
underestimate the value of natural resources; duribre they have expectations of a
comfortable lifestyle and associate the solvingen¥ironmental problems with high
costs (NationalGeographic, Globescan and Greer(€8).

2.3. The synthesized interpretation of sustainabl®od consumption

Sustainable food consumption has been evolving @se@arch topic since the
beginning of the 2000’s. The term ‘sustainable famshsumption’ does not have a
standard definition which is accepted by everydifee interpretation of the definition
changes according to the approach of the resea@lchdr environmental policy. It is
common in all definitions that the role of indivaluaction is important when deciding
between consumption alternatives; besides this, ialso¢health/welfare) and
environmental impacts appear commonly as well. &&bpresents a summary of the
definitions presented in this chapter accordingh® main aspects they highlight, and
according to the focus of the research questidisedi which concerns the promotion

of sustainable food consumption.
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Table 5: Categorisation of definitions of food consmption

Authors Envjronmgntal .Health . Socia] Eponomic
dimension dimension dimension | dimension
Kroerber and
Kretschmer (2001) " i " "
Alfredsson (2002) +
Leitzmann (2003) + +
Vermeir and Verbeke + +
(2004)
Duchin (2004) + +
Wallén et al. (2004) + +
Belz and Pobish (2005 + +
Hayn, Empacher and + + +
Halbes (2005)
Pack et al. (2005) + +
Hoffmann (2005) +
British Sustainable
Development + + + +
Commission (2005)
Tischner and Kjaernes +
(2007)
Lefin (2009) + + + +

Source: Author’s own compilation (2012)

It can be seen that most of the definitions of @nable food consumption do
not only cover environmental factors but incorperait least one more aspect.
Environmental aspects are primary, followed by ¢tmmension of health. Not only
environmental impact but also impact on human haalan important feature of most
of the definitions. Food consumption has a diregtact on the health of consumers so
this factor cannot be analysed separately. Lookintpe definitions it can be seen that
social or economic aspects do not take prioritshemselves. Present food consumption
patterns are not sustainable because not onlyiegroapacity is being reached but
human health is threatened as well.

| think the diversity of the definitions shows thatstainable food consumption
cannot and should be analysed by focusing on desdighension. A multidimensional
interpretation of the term and a complex approaciproblem-solving are necessary.
Making consumption sustainable means that thereuldhexist alternatives to
consumption which are sustainable in terms of bb#ir environmental and social

effects.
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| think it is important to note that the questiohdwing sports and excercises
might arise when we analyse food consumption. Depagyts increases calorie demand
and thus the ecological footprint of food consumptimight increase, though it
contributes to healthy and balanced lifestyle. Teo& of excersises and sports can lead
to health problems in the long run and it can iaseecosts in the health system.

As for the analysis of the consumption of healtbgd, | follow the approach
and definitions used in international environmeraatl sustainability analyses. From
the definitions, | apply the definition of Wallért al. (2004) in my research. It is
important to note that that defining what healtlpd consumption is much more
detailed and complex from the dietetics point @w;i although | do not deal with these
complex issues in this dissertation. The envirortademdvantages of moving towards
consuming healthier food is primarily analysedhe thesis later on.

Table 6 shows the possible combinations of sudtdiyaand health in food
consumption. In the case @éf food consumption can be regarded healthy and its
environmental impact is low. This ideal state appea the definitions of sustainable
food consumption. When the environmental impactoold consumption is relatively
low, but it is not appropriate for the individuabealth, then food consumption pattern
is sustainable but it isn’t healthy as in c&én case of a low-impact but not varied
diet).

Table 6: Possible combinations of sustainable andehlthy food consumption

Healthy Not healthy
Sustainable A B
Not sustainable C D

Source: Author’s own compilation (2013)

If food consumption is healthy, but fruits and viedes are imported from far-
away countries, then the environmental impact camwgand cas€ can happen. Food
consumption is neither healthy nor sustainable wdiets include predominantly high-
impact food and the diet is far from nutritionatoenmendations (cag).
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2.4.0verconsumption and misconsumption

The issue of overconsumption and ‘misconsumptionsbnéumption of
inappropriate items) is closely connected to thpectof consumption of food as well, as
there are remarkable differences in consumptionfooid and food consumption
structures at the global level. According to estesarom the WHO, half of the world
eats in an unhealthy way. People starve becaupeweirty in developing countries or
their consumption of food is not diverse; whiledaveloped countries consumption of
too many calories causes problems (Gerbens-Ledrsds 2010). Consumer society in
developed countries generates new demands andduadivhappiness is dependent on
consumption. According to a definition from clasgieconomics, consumption is the
activity undertaken to satisfy needs or to sat&sfyunsatisfactory condition. ‘Want’ is a
specific desire to satisfy needs. Needs satisfaatan depend upon different cultural
wants and thus cases of misconsumption can afise.goods consumed do not serve to
satisfy basic needs, but in fact hinder the sati&fa of needs. Distorted cultural wants
influence consumption. Social and psychological dseancreasingly influence
consumption habits (Belk, 1996; Campbell, 1996; neyéMalovics, 2008). Food
consumption may basically satisfy physiologicaldegebut in developed countries this is
not the only driver of consumption.

According to Princen (1999) and Kocsis (2001), we define overconsumption
and misconsumption. Overconsumption happens when dghantity or type of
consumption endangers the living system of a speaiel other choices are available.
Overconsumption is an aggregate concept. Habitasogerloaded because of the
effects of consumption and are not be able to reeeme resources or dispose of
wastes. There are two types of overconsumptionccomsumption in terms ajuantity
(when an individual consumes more than is needaedhaay result, for example, in
obesity or a deterioration in health); and overcomgtion in terms ofuality: we often
do not buy durable products but rather cheaperymtscof worse quality- the result is
the generation of more and more waste. It can ladgpen that consumers prefer well-
known brand-label products rather than productskviaire cheaper and more directly
useful.

The overconsumption of some leads directly or euatly to the
underconsumption of others (Princen, 1999). Ovesgoption of food leads to
negative environmental, social and health impadisconsumption can be interpreted
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on an individual level when an individual endangiéssown well-being, independently

of whether on an aggregate level overconsumpti@péras (Kocsis, 2001). In the case
of misconsumption the individual suffers a net Jasstheir consumption is suboptimal
in terms of resource use. This can appear as egkoassimption of food, the buying of

unnecessary products or a state of always beingtished. Misconsumption appeared
as luxury consumption for a select few people uhgl 20th century, but today it is a
mass social phenomenon due to mass production.

In the case of food consumption, misconsumptioriccba consumption that is
far from nutritional recommendations (e.g. a dighva high share of animal products,
added sugars, fats and salt). The consumptionestitems together with a sedentary
lifestyle can lead not only to higher environmentapacts but to illnesses as well and
can influence quality of life in a negative waytire long run (Lefin, 2009).

Overconsumption causes the depletion of naturaduress and biocapacity.
Misconsumption can be seen as a social problemgiKo2001). The relationship of
overconsumption to misconsumption is illustrate@adle 7 of Kocsis (2001, p.43.).

Table 7: Possible combinations of overconsumptioma misconsumption

Overconsumption No overconsumption
Misconsumption A B
 No C D
misconsumption

Source: Kocsis (2002, p.43.)

Field D represents the optimal and desirable s@natthere is neither
overconsumption nor misconsumption. From an enw@mtal point of view, field A
and C are important. Overconsumption happens alaith misconsumption in
developed countries. In field A, the consumptionladal products can be a good
alternative from an individual and a social perspeqPréonay and Malovics, 2008).

Kocsis (2001) summarises in his research ideastabaterial consumption and
desires for possession.
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2.5. Socio-economic factors which influence the cemmption of food

Different opportunities and alternatives exist teduce the environmental
impacts of consumers in different regions and cefuas food consumption can be
influenced by different factors in diverse courgrand cultures.

Consumption of food is directly determined by bgtal, psychological,
sociological, anthropological, demographical, ecoimoand political factors (Lehota,
2004). Social status has a determining role inratividual’'s socialization, in their
experiences and in the framing of their psycholalgieatures (Gossard and York,
2003). The elements of social structure thus debernthe frame and environment
within which psychological factors are embeddede $hcial and economic factors that
can influence food consumption are reviewed in $kistion.

Different social and demographical features andeaesls well as lifestyles can
influence food consumption. Much research has owoefil that food consumption
patterns can be determined by socio-demographtoria¢Hulshof et al., 1991; Smith
and Baghurst, 1992; Roos et al., 1996; Johanssal, 4999; Irala-Estevez et al. 2000;
Dowler, 2001; Roos et al, 2001). According to thesearch there are significant
differences in consumption, basically based on genalge and occupational activity.
Hayn et al. (2005) listed seven socio-economicofacthat can have an impact on food
consumption: age, social status (which is deterdhity income and type of
occupation), education, gender, place of residegitmjc identification and the lifestyle
of the individual. The statements made by Haynl.ef2@05) are based exclusively on
German academic literature and German empiricaglares. According to Hayn et al.
(2005) age is one of the most important determinfagtors concerning the
environmental impact of food consumption. Age cafluence food consumption
patterns both at a product level and regardingthecture and timing of eating.

Concerning the differences in consumption of foadween genders, many
studies have confirmed that significant differenessst regarding the consumption
structure of men and women (Payer at al., 2000; ®EZD01b; Hayn et al., 2005).
Gossard and York (2003) analysed the meat consompif households and its
environmental impacts. Their results show that raeh more meat (especially more
beef) than women. Dietz, Kalof and Frisch (1996npared consumption of meat and
vegetarian diets. Age, body weight, education, genethnic identification, region and

type of work were proven to be significant factorsheir analysis.
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Income as an economic and social factor is a datarmhof food consumption.
Research confirms that households are price semgiégarding food purchases and
consumption (Trichopoulu et al.,, 2002; Hayn et 2005). In some cultures a lower
income is associated with less consumption of find higher consumption of potatoes
and cereals (Trichopoulu et al., 2002). Lehota 4200ghlighted the fact that income is
one of the most important determinants of conswnptf food within the social-
economic macro-environment. Income has an impacthenlevel and structure of
consumption and on the variety of foodstuffs consdinincome plays an important role
in the consumption of healthy food but at the sdimme it is questionable whether
people take advantage of this opportunity (namefyether having a higher income
creates a shift towards healthier food consumption)

Expenditure spent on food compared to total experelimay be a good
indicator of the level and structure of food congtion. A high proportion of
expenditure on food indicates a lower socio-econastatus and lower income (James
et al., 1997).

Education is another determinant of food consumi(idberatos et al., 1988) as
it not only reflects the number of years spentcino®| and achievements attained, but it
is connected to the type of work one does, incont ta availability of information
about healthy nutrition (Johansson et al., 1999).

Trichopoulou et al. (2002) compared changes infoloel consumption patterns
of seven European countries through ten years usitignal statistical data. According
to the results the level of education determinesuhderstanding and acquirement of
pieces of information about health and the enviremtm The higher the level of
education, the healthier one eats. Researchersstiafs that education is the most
important factor determining food consumption. Besi education, the size of the
household is an influencing factor.

Results from Irala-Estevez et al. (2000) showedtpescorrelation between the
level of education and fruit and vegetable consuompfor the countries analysed
(Belgium, Denmark, Estonia, Finland, Germany, L&hia, Norway, Spain, Sweden
and the United Kingdom). Roos et al. (2001) coudt confirm this result. Their results
showed that in Western, Central and Northern Eueop@her level of education leads
to consumption of greater amounts of vegetablesfraitg but the opposite is true for
Southern and Eastern Europe. Their research imdicélhat fruit and vegetable
consumption decreases with a higher level of edmutatn regions where the
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consumption of these food products is already mopilar and more closely connected
to traditional diets.

Besides the factors mentioned above, institutifeetbrs may play an important
role as well (Tanner and Kast, 2003; Hofmeistealet 2011). Neulinger and Simon
(2011) mentioned that consumption of food and tagesof an individual's health can
also be determined by marital status and the lfiecpf the family. Schaefer (2006)
examined changes in food consumption patterns degatife events and the variables
of education, income and place of residence. Edutand place of residence were
proven to be significant factors but income was, s it had no influence on the
making of more sustainable and healthier choicemwife events occurred.

Hofmeister et al. (2011) stated that the consumppatterns of Hungarian
households are determined by various factors: iegcatamographic changes (whether
more women are working, if there are more singlasetiolds or more retired people)
and changes in lifestyles.

Being aware of the factors and determinants predem this section is
important when assessing the environmental impeEdisod consumption. | turn to this
in later chapters.
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l1l. Methodologies for examining the environmentalimpacts of food

consumption and the ecological footprint

The aim of this section is to give an overview ld imethodologies that can be
used to quantify and analyse the environmental atspaf food consumption.

The use of so-called biophysical methodologicalrapphes has become popular
for measuring the environmental impacts of foodscmnption. The central idea of the
biophysical view is that the economy is based omirah material and energy flows;
energy is transformed, degraded and then retuicistbanature.

Throughput is the cause of environmental degrad&tiom a thermodynamic
and ecological perspective, according to paper8dayiding (1993), Daly (1993) and
Georgescu-Roegen (1993). According to these auttiesproblem is that human
consumption demands and uses more of the regerecapacity of natural resources
than the natural regenerative capacity of the estesy. Biophysical methodologies
examine the energy, material and land use of tlwmeny and consumption. The
development of the field of ecological economics ltpwened up a new area for
calculating in ‘naturals’ (Rgpke, 2005); its incsewy role is emphasized in many
studies (Rothman, 1998; Martinez- Alier et al., 208pangenberg and Lorek, 2002;
Giljum and Eisenmenger, 2004). Biophysical method®s that focus on the
sustainable use of natural resources have beergped not only at the national but
also at a regional level (Daly, 1990; Ekins et 2003).

Table 8 shows the methodologies that are apprepriat measuring the
environmental impacts of food consumption. They atenmarised according to
whether they could be used in product or systeral lamalysis. The ‘+’ symbols in the
table show that the methodology is applied oftethat level while the ‘(+)’ symbols
mean that the methodology has been used only aifie®g on that level. It can be seen
that the majority of the methodologies listed asedifor product level analysis; their
use at a system level is not wide-spread and theynat always appropriate for the
research aims. The most important natural resoutedsare used to create food for
consumption are land use, energy use and mateealSpangenberg and Lorek, 2002).
This is why measuring these types of resourcesecessary for an input-oriented

analysis.
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For input-oriented research we can distinguish betw CQ and GHG
accounting and lifecycle analysis. The ecologicatprint is an aggregate type of
biophysical indicator, which means that it measws®geral impacts at the same time.
The use of this methodology is widespread.

The aim of this section is now to introduce reseamethodologies that are
biophysical, consumption-based and which are ap@tepboth from a theoretical and

an empirical perspective for examining the envirental impacts of food consumption.

Table 8: Research methodologies that are appropriatfor examining the
environmental impacts of food consumption

Methodology Product level System level
Material flow analysis + +
Energy requirement analysis + (+)
Accounting of land
requirements + +
Foodmile + (+)
Foodprint and foodshed
analysis + +
CO; and GHG accounting + +
Lifecycle analysis + (+)
Ecological footprints (+) +

Source: Author’'s own compilation based on PacHK.gk06a)

3.1. Methodologies for examining the environmentampacts of food consumption

In the following section | present the characterssbf the methodologies that

analyse the environmental load of food consumption.

A. Material flow analysis (MFA)

The work of Ayres and Kneese (1969) about ‘indakimetabolism’ influenced
the development of this methodological approachctvhs based on the theory of
industrial ecology. Material flow analysis quardggi material flows in weight, mostly
expressed in tons. It measures the total matezglirements for a product’s (or an
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economic sector’s) production, which is the sunth& direct material requirements
(from which the product is prepared) and the nattegsources that were used during
production (which are not included in the final guot but were used during
manufacturing) (Schmidt-Bleek, 1994; Hinterbergeale 1997). Material flow analysis
measures both direct and indirect material flowatthews et al. (2000) summarises the
characteristics of the methodology.

Material flow analysis can be appropriate bothgarduct level and system level
analysis, its methodology is consumption-basedt s&kes into account the impacts of
trade as well, according to which countries cannbé importers or net exporters
depending on their use of materials (Schmidt-Blek394; Hinterberger et al., 1997;
Fischer-Kowalski, 1998; Haberl et al., 2004). MFAthmodology is based on strong
sustainability (Hinterberger et al., 1997).

The disadvantage of MFA is that it measures enwr@mtal impact exclusively
based on the weight of raw materials and not oretimdogical impact of the material,
so it cannot differentiate be used to differentibgween materials regarding their
usefulness and the harm caused to the environrhante(berger et al., 1997). With the
exception of material flows this methodology doest mgive information on the
environmental impact itself. So the aggregated lt®snd their interpretation can be
misleading.

An advantage of the methodology is that it is in&ionally-acknowledged at
measuring total resource use. MFA has lead to ¢instouction of a good database for
other indicators (such as the ecological footprifit)e methodology can be used at the
micro level as well where the MIPS (material inpet service unit) indicator is mostly
used (the material input demand per service unghig8dt-Bleek, 1994)). The
methodology is frequently used as an appropriaticator of the state of the
environment (Bringezu et al., 2004; Weisz et al02 Giljum et al., 2008), and it's
output has become part of international statissed$ as well (OECD, 2007a-b; OECD,
2008). An advantage of the methodology is thatsiteasy to understand and to
communicate; it can thus raise the awareness cfurners. For food consumption the
material flow is equivalent to the quantity of foodnsumed. The methodology is less
frequently used on its own for analysing food cangtion. It is used to supplement
other methodologies (Faist, Kytzia and Baccini, P@isku-Norja and Maenpaa, 2007)
as the weight of food products itself does not mlewdirect information or allow for

direct conclusions to be drawn about environmeantphcts and resources used.
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B. Energy analysis

The subject of energy analysis is usually the diaegc indirect energy that used
in the whole lifecycle of a product or economicteeand is measured in Joules (J)
(IFIIAS, 1974).

Like with material flow analysis, total primary egg input that includes direct
and indirect energy demand (Haberl, 2001) can lkentified. The roots of energy
analysis go back to the 1970s when it was not &prceconomic analysis to take into
account indirect energy needs, but research relehét there was a need to quantify
both direct and indirect energy demand. In the X)78@nalysis that examined the
energy needs of food production appeared (Leact;1Steinhart and Steinhart, 1974),
as well as research which examined the energy cbofepackaging (Bousted, 1974)
and other research that analysed other consumptias (Cook, 1971; Odum, 1971,
Rappaport, 1971; Herendeen, 1972; Chapman, 19%®tgi analysis methodology
significantly developed later and today it is onktle most frequently-used and
accepted methodological approaches. Energy analgasls be done using a
consumption-based approach where the energy cootditgth imported and exported
products are calculated. The results of energyyaisalare easy to understand and
different product groups are well-comparable, thoupe method cannot give a
complete picture of environmental impact (Hertwizdp5a).

When calculating the energy content of food condionpespecially the energy
demands of livestock, it is particularly importaiat take into account the energy

requirements for consumed fodder (Haberl et aD120

C. Land use analysis

Land use analysis methodology measures the sitgecdctual land area that is
used for food production and uses units of hectaBehitz (2003), Bringezu et al.
(2003) and Steger (2004) give good summaries offritinodology of land use analysis.
Cropland and grazing land etc. appear in aggregfted in most cases during the
analytical procedures. The methodology quantiftess land requirements of different
food products. Knowing real land requirements calp when the land requirements for
consumption are compared with data about the lhatlis actually available. Results

derived from using the method are easy to undetstan
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D. CO, and GHG accounting

CO, accounting measures the £@r GHG emissions expressed in £O
equivalents of food consumption which are due todabnsumption of a product group
or to a food consumption structure. The quantityC@h can be expressed in terms of
weight, in tons or kilograms. GOaccounting is appropriate for both product and
system-level analysis. G@ccounting measures the impact on climate chargle at
a product level it can be combined with lifecyclalysis. At a system level it is used as

a separate indicator.

E. The use of food miles

The resource use of consumption of food is detezchioy the transportation of
food products, which is an increasingly importaattdr as the share of imported
products is increasing and impacting GHG emissaewordingly. Food miles are the
distance that the product travels (is transportiedin the producer to the final
consumer. Blanke and Burdick (2005) reviewed methlagical issues with food miles.
There is general agreement that, in spite of sorathadological shortcomings, this
indicator has a great role to play in communicatinidp consumers (Smith et al., 2005).
Research that uses the food mile indicator to meabe environmental impacts of food
consumption quantifies exclusively the impactsrahsportation. The methodology is
appropriate for examining food networks as wele(sesearch by Princen, 1997; Duffy
et al., 2005; Pretty et al., 2005; Smith et alQ2and Sirieix, 2008).

F. Lifecycle analysis

Lifecycle analysis measures environmental impanotatérial and energy use,
CO, and GHG emissions, waste) and contributions toiremmental problems
(acidification, eutrophication, climate change, Itteaffects etc.) by taking into account
the whole lifecycle of a product. The following elents can be regarded as whole
lifecycle: extraction of raw materials, energy useduction and manufacturing, use of
the product, reuse or recycling of the productdpartation, final waste disposal and
waste treatment (UNEP, 2003).
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Lifecycle analysis was done for some products ie ttO60s, but the
methodology started becoming more popular since skeond part of the 1990’s
(Murray, 2010). The methodology behind lifecyclealsis is robust and widely
accepted and it is defined in international stadslgftSO 14040; ISO 14044). In the
following paragraphs | summarise LCA methodologydsh on research by Murray
(2010).

The impact of a given product or sectoral levednglysed in the assessment; a
system-level analysis is not the aim of the methaglo The assessment is done in the
following phases: (1) Goal definition and scopedaklshing system boundaries; (2)
Inventory analysis, data collection and modellitg tifecycle of the product; (3)
Impact Assessment in the lifecycle stages; andh{éypretation of results.

The advantage of lifecycle analysis is that it sak#o account environmental
impacts in the most detailed way and it makes péessi comparison of results at a
product or process level. The methodology has heght data requirements and it is
sensitive to the quality of data (very detailed aeliable data are needed in order to
produce precise results).

The disadvantage of the methodology is the probMth system boundaries.
This refers to the fact that a limit has to be wedi beyond which environmental
impacts are not taken into account in the analyBmorly-defined system boundaries
can result in a high level of uncertainty (perh&p%o) regarding the reliability of the
results (Lenzen, 2008).

The representativeness of the analysed producipeadduct group level can be
guestionable as well. Comparability of the resalis be difficult because equivalents
are used in the calculation of the environmentgbaots and because primary data
comes from various sources. The methodology isliextdor product-level analysis as
it can give an overview of a sector’s performanmd, it is less appropriate for use in
system level analysis. Combining it with other naetblogies (such as the input-output
analysid) can prove to be advantageous when carrying oalysia higher than the
product-level.

2 The model for input-output analysis is a stattiable that shows the relationships of the econom
sectors of a country. The input—output analysishwadlogy was developed by Leontief (1936) in the
form of an industry-by-industry matrix. Leontief vdgoped this model in order to evaluate sectoral
interdependencies and environmental impacts. Lefmtiesearch (1936; 1970) can serve as a starting
point for the methodology. The input-output appfoacable to track the transformation of goods tilgto

an economy; it is able to show the impact of finsg as well as the impact of the use of raw mageria
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Results of research that has used lifecycle arslyisely supplements research
that uses other methodologies to measure the emvental impact of consumption of
food (Kramer et al.,, 1999; Carlsson-Kanyama, 13&mer et al., 1999; Carlsson-
Kanyama and Faist, 2000; Bruinsma, 2003; Carlskamayama et al., 2003; Wood et
al., 2006).

G. Ecological footprint

The ecological footprint is an indicator based atural capital and it is one of
the most widely used methodological approachesiaghlysical resource-accounting.
Developed by Wackernagel and Rees (1996), the gicalofootprint is an indicator of
environmental load and measures human demand aneny assessing how much
biologically productive land and sea area is nexngsg® maintain a given population
with a given consumption pattern. The measuremeits ware global hectares. The
ecological footprint method has introduced a newtuee to the measurement of
environmental impacts by quantifying the impact$oaid consumption and food supply
systems (Rgpke, 2005). When the research aims deéh# use of the ecological
footprinting methodology are accurate and clearsystem boundaries are well-defined
ecological footprint is appropriate for macro-leashlysis as well. The approach of the
ecological footprint is anthropogenic; it takesoirdccount the biocapacity which is
useful to humans. The methodology does not evalhatetility of land types based on
their CQ accumulation potential but takes into accountrtpeitential utility from a
human perspective (Haberl et al, 2004).

The ecological footprint is one of the few consuimptbased environmental
indicators which show how far humanity is from &tsinable state; it is an objective,
non-biased, aggregate, one-dimensional indicatorsudtainability. The ecological
footprint is presented in a more detailed way mnkxt sub-chapters.

When applying the ecological footprint methodologyr measuring the
environmental impacts of food consumption, the alted foodprint term should be
mentioned. This directly shows the land which muieed for food production to satisfy
national or regional consumer demand. The termintagduced by Johansson (2005)
who used life-cycle analysis in its determinati@esides direct land use, semi-direct

land use has been taken into account as well ffeeguse of fallow land) (Johansson,
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2005) which is required to support an ecosystemhéumore, indirect resource use and
degraded land has been included into the calculatiethodology.

The termfoodshed (Kloppenburg, 1996) can also be mentioned whemeéxag
the methodologies available for measuring the imp&dood consumptionFoodshed
refers to the land which surrounds the habitahefdopulation which is required for the
needs of a population. This land is part of a lmo-eco-region which has natural
boundaries (Omernik, 2004) and comprises localcafjural land where food is
produced. The methodology behind the foodshed ginseless developed and less
well-known compared to the ecological footprint,igthis by now a well-elaborated,

standardized and acknowledged methodology.

3.2. A critical appraisal of the methodologies av&ble for measuring the

environmental impact of food consumption

This chapter has so far presented the differenthodetiogies that exist to
guantify the environmental impact of food consumptiBiophysical methodologies are
based on the embeddedness of the economy inteendtoe larger the economy is, the
greater impact it has on the biosphere, which mékescessary to express the size of
the economy and the extent of consumption usingtaral, biophysical unit (Repke,
2005). In the academic literature we can find ytstem-oriented and product-oriented
approaches.

The aim of my research is system-oriented, notyztdriented, which is why |
think that the life cycle assessment methodologyois appropriate for accomplishing
my research aims. Through considering solely foatksnonly the environmental
impacts of transportation can be quantified.

Land use is also one of the most commonly-appliethodologies, as the use of
land for resources in food consumption is signiftc&alculating C@emissions can be
important as well, especially knowing that the eswwiss from agricultural production
are a sizable portion of total emissions and thay tare a factor in the creation of
environmental policy as well.

The ecological footprint is a specific consumptimased methodology; it

connects the ecosystem with human consumption ananthropogenic perspective
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and it is suitable for macro level analysis as welherefore intend to use this indicator
in my research.

Besides the methodologies presented in this chaptenario-analysis is often
used in research which is designed to measure ripact of food consumption.
Scenarios are pre-defined fixed dietary choiceskwhre used to flag up the changes in
environmental impact which can occur when dietsngka The starting point of the
analysis is the assumption that energy intake mstemt and diets are balanced. The
scenarios can be applied to diets which are regaade’ideal’ (i.e. they are balanced
diets which fulfil nutritional requirements), oreds which fulfil environmental criteria
(e.g. produce low CQemissions).

When examining the environmental impacts and sushdlity of consumption, |
think that the thought of Pulselli et al. (2008wsrth considering. Pulselli et al. state
that sustainability itself cannot be measured as inot a physical phenomenon;
sustainability is an ideal state, an ideal. If wweistigate this issue from another
perspective we could consider a state of unsudigilyaand actually ‘measure its
distance’ from an ideal sustainable state. Theagpsominent role for the application of
adequate methodology and the use of relevant imi€awhen measuring the
environmental impacts of consumption and appropnmabdels should be used in order
to formulate effective recommendations.

The next chapter provides a detailed review ofagiohl footprint methodology.

3.3. Defining the ecological footprint and its anteedents

The definition of the Ecological Footprint is thellbwing: ‘the Ecological
Footprint is a resource accounting tool that mezshow much biologically productive
land and sea is used by a given population origct&nd compares this to how much
land and sea is available, using prevailing teabgwland resource management
schemes’ (Wackernagel et al., 1996). The differdmesveen the ecological footprint
and available biocapacity gives the so-called egighl deficit’ which is an important
indicator for showing to what extent a populatiomceeeds sustainable limits.
Populations with unsustainable consumption pattémse larger footprints than their
available biocapacity. The ecological footpringjgpropriate for measuring energy and
resource flows and converting them to the unit led bioproductive area which is
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needed to sustain these flows. Biologically prookectand includes forests, croplands
and fishing grounds, but deserts, open seas ar@hs@nd glaciers are excluded from
the calculation. The ecological footprint also mk&o account that productive land and
sea areas have a capacity to absorb waste products.

The ecological footprint measures human impact atre (Wackernagel and
Rees, 1996). As a result, physical areas are esgutan so-called global hectares. These
measurement units are hectares with world-averagguptivity and the biocapacity of
all biologically productive areas on the planete Huvantage of using global hectares is
that it makes it easier to compare regions andngatiThis methodological approach is
suitable for revealing the differences between uoongion patterns using a
consumption approach. The advantage of using ‘lesa] units is that it these units are
more familiar, acceptable and closer to life toisiea-makers than units of energy, £0
emissions or biodiversity (Herendeen, 2000).

There already existed a few methodologies whichevalmveloped with similar
aims before the development of the ecological footp The Swedish Borgstrom
developed the ‘ghost acreage indicator’ (1972) Wimeasured biocapacity in hectares
and the ability of a biologically productive area fustain renewable resources and
assimilate waste. Ghost acreage refers to the wamdh is required to sustain the
consumption of people but on which people do nat IBorgstrom (1974) highlights in
his study that to sustain the consumption of Eure@¥ more land would be needed
and Japan would require five times more land ttgadtual territory. Research findings
from Borgstrom also indicated that humanity is eeoting the available biocapacity
of the Earth and we need more than one ‘Earth’'to@a1980) named this additional
land which would be required ‘phantom planets’.sTékpression refers to the fact that
humanity is using parts of its ecosystem whichraseat our disposal as they are not
able to renew themselves.

It is here important to mention research by Vitduge986) about the ‘net prime
products’ of ecosystems which has also played gpoitant role in creating and
developing the ecological footprint method. LarssbBalke and Kautsky (1994) also
used calculations similar to the ecological foatpnnethod in their analysis of the
sustainability of shrimp farming.

After this research, William Rees developed andattir called the ‘regional

capsule’ which was the direct antecedent of thdogamal footprint. The ecological
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footprint methodology was later developed later toyn and his Ph.D. student

Wackernagel and they published this indicator @irtbook ‘Our Ecological Footprint’
in 1996.

The novelty of the Ecological Footprint is thathitlps give an answer to a

research question which is constructed using tip®sife logic to the questions framed

in earlier research. This is, namely, how muchhefriegenerative biological capacity of

the planet is demanded by a given human activityaiswer this question, available

and applied technology and resource managemenigasare taken into account. If a

country is not aware of its biocapacity and how mitcactually uses, it cannot be

sustained efficiently in an era of climate changel ancreasing resource-scarcity
(Wackernagel, 2010).

3.4. The methodology behind ecological footprint deulations

Ecological footprint calculations are based on a&ssumptions, according to

Ewing et al. (2010, p.3., adapted from Wackernagiel. 2002).

The majority of the resources people consume a@dvistes they generate can
be quantified and tracked.

An important subset of these resource and wastesft@mn be measured in terms
of the biologically productive area necessary tantaan flows. Resource and
waste flows that cannot be measured are excluded tihe assessment, leading
to a systematic underestimate of humanity’s trugdggcal Footprint.

By weighting each area in proportion to its biopratavity, different types of
areas can be converted into the common unit ofalbbctares, hectares with
world average bioproductivity.

Because a single global hectare represents a sisgleand each global hectare
in any given year represents the same amount @idulctivity, they can be
added up to obtain an aggregate indicator of Eacddérootprint or biocapacity.
Human demand, expressed as the Ecological Foqgtpantbe directly compared
to nature’s supply, biocapacity, when both are esged in global hectares.

Area demanded can exceed area supplied if demarath @atosystem exceeds

that ecosystems regenerative capacity.
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Components of the ecological footprint:

» Cropland: land required for the production of agitieral products

» Grazing land: land required for grazing livestock

» Fishing grounds: land used for fishing

* Forest

* Built-up land: land used and covered by infrasuet(for the use of industry,
transportation and population)

e Carbon uptake land: area of annual forestry redutee sequester the GO
emissions

Table 9 shows the sources for databases whichsack u

Table 9: Input data to the ecological footprint andbiocapacity calculations

Dataset Source
Agricultural Food and Agriculture Organization of the United iNas$
produdtcs,
. (FAOSTAT)
livestock products,,

fishing http://faostat.fao.org/default.aspx

Food and Agriculture Organization of the United iNas$
Forest (FAOSTAT)
FAOSTAT ForeSTAT http://faostat.fao.org/defaulpas

Three database are used: 1.dnissions data from Internationd
Energy use, CO Energy Agency (IEA) database

emissions 2. Energy content of imported products: from séienpublications
3. Carbon sequestration: IPCC (2006)

CORINE Land Cover data, EEA database

Built-up land http://dataservice.eea.europa.eu/dataservice/metsdesp?id=667|

UN Statistics Division: UN UN Commodity Trade S&titts

International trade Database COMTRADE http://comtrade.un.org/

Source: Ewing et al. (2010)
Besides these databases, further data are usedculations from publications

in academic journals (Ewing, 2010). In the follogisection | review the methodology
of the ecological footprint calculations based avirtg et al. (2010).
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The ecological footprint is a consumption-basediciaigr. It allocates the
resource use of production, transportation, distiim and consumption to the place of
consumption, to final consumers.

The ecological footprint of consumption can be ghted with the following formula:
EF. =EF;, + EF, —EF;

...where: ER: is the ecological footprint of production, Eghd Els are the ecological

footprints of imported and exported products.

According to this consumption-based methodologicapproach, the
environmental impacts of the consumption demandmpbérted products are allocated
to the consumer (while the impacts of exported potsl are not). Figure 1 shows the
logical relation of ecological footprinting methddgy to economic flows and available
biocapacity.

Figure 1: Schematic of Direct and Indirect Demanddr Domestic and Global
Biocapacity

Forras: Ewing et al. (2010, p.6.)
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The following yield factor shows the ecological fpont of production. Using

this formula the ecological footprint can be cadtad for all land types:
P

EF, = Z’YF -EQF
...where P is the quantity of the primary productveated or C@emitted measured in
tons, Y is the national average yield for national product{om its carbon uptake
capacity) and

YF is the yield factor (the ratio of local and wbraverage productivity for
usable products within a given land use type). Thisalculated as the ratio of national
average to world average yields so its value ifeiht for each country and it can
change each year. It has no unit of measurement.

The equivalence factor converts a land type (craplgrazing land, forest etc.)
to an area of land with world average biologicaldurctivity. It can be calculated as the
ratio between the biological productivity of speciaind use types and that of the world
average land. Its unit of measurement is globatanetvorld average hectare. The
methodology assumes that the land with the highexstuctivity is used for agricultural
production, less productive land is used for fageahd land with even less productivity
is used for grazing. This assumption is based eraisessment of land types from an
anthropogenic perspective.

Ecological footprint and biocapacity has been dated in National Footprint
Accounts for more than 200 countries in the wowrdtcording to the ecological
footprint per capita in 2010, 1.51 Earths would teeded to sustain the global
consumption of resources and services. This denmasdincreased 2.5 times since
1961. The aim of the ecological footprint calcidatis to quantify the demand of final
consumption on biocapacity, but the calculatiorestzased on the production and £O
emissions of primary products. Besides primary potsl the ecological footprint of
derived, secondary products can be calculated dis Wee ecological footprint of
secondary products can be calculated from the gmalbfootprint of primary products
using the so-called extraction rate which shows rdt® of the derived product to

primary product required.
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Calculation of theyield factors

The yield factor is the ratio of the national awgrayield to the world average
yield. The yield factor for a given land use typéhe following:

Z Ay,
YF, = iU

- Z Ay,

iU

Where U is the set of all usable primary produtist ta given land use type
yields. Ay is the land required for world average products; i the land required for
the national average products. wAand Ay; can be calculated with the following

formulas:

Ay = ,IPT; an Ay, = ;—;
...where R is the total national annual growth of produeind Yy and Yy are national
and world yields. Q; is always the area that produgesithin a given country, while
Aw, gives the equivalent area of world-average lanttlyigi. (Galli et al., 2007). The
primary products of all land types belong to justecsecondary product, with the
exception of cropland. For this type of land thelgifactor can be calculated using the

following equation:

The yield factor of cropland can be determined fitbe yield of crops using an
FAO database. The yield factor of forest is theoraf the net annual increment of
national forest stock and the net annual increraéwntorld forest stock. The yield factor
of land for carbon uptake is the same as the yadtbr for forests. The yield factor of
built-up land is the same as that of cropland, m&sy that built-up land is built on or
near productive agricultural land. The yield factdrinland waters equals one, due to

lack of data regarding the productivity of fresheradcosystems.
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Table 10: Sample yield factors for selected counts

Cropland Forest Grazingland Al
grounds

World
average 1.0 1.0 1.0 1.0
Algeria 0.3 0.4 0.7 0.9
Germany 2.2 4.1 2.2 3
Hungary 11 2.6 1.9 0
Japan 1.3 1.4 2.2 0.8
Jordan 1.1 15 0.4 0.7
New
Zealand 0.7 2 2.5 1
Zambia 0.2 0.2 1.5 0

Source: Ewing et al. (2010). p.6.

Calculation of the equivalence factors

In order to measure the different land types in stamdard measurement unit,
guantification of the equivalence factors is regdir This converts the various land
types to the world-average productivity (Wackernagel Rees, 1996; Monfreda et al.,
2004). Equivalence factors differ by land use typed year by year as well.

The main assumption behind the calculations isat@ghting of land use types
according to their contribution to producing resms that are useful to humans. This
assumption confirms that the ecological footprakes an anthropogenic approach. It is
assumed when classifying the different land typeas land with the highest productivity
is land dedicated to agriculture, irrespectiveatial land use.

Calculation of the equivalence factors is basedhenGlobal Agro-Ecological
Zones (GAEZ) model combined with real land use detan the database of FAO
ResourceSTAT Statistical Database. The GAEZ motdsdsdies land (globally) into
five categories according to its agricultural protkity. Each land type is then
allocated a quantitative suitability index.

The equivalence factor is the ratio of the suitBbihdex for a given land use
type (world-average value) to the average suitgbiidex for all land use types. The
equivalence factor for built-up land is equal tattlof cropland, and the equivalence
factor for carbon uptake land is equal to thatooés$ts (Ewing et al., 2010).

60



The global hectares, calculated using the equicaldactors, show how much
land (of world average productivity) would be negd® satisfy the demand for
products (Monfreda et al., 2004; Galli et al., 2007

Table 11: Examples for equivalence factors

Equivalence factor

Area type (global hectares per
hectare)

Cropland 2.51

Forest 1.26

Grazingland 0.46

Marine and

inland water 0.37

Built-up land 2.51

Source: Ewing et al. (2010). p.8.

Calculation of biocapacity

Biocapacity refers to the land which is availabtetihe biosphere for human
needs. It is the biologically productive area thiadvides ecosystem services for human
use.

It can be calculated using the following formula:

BC=A-YF-EQF

...where A is the area of land that is available gheen land use type, YF is the
yield factor and EQF is the equivalence factor.

Biocapacity is the theoretical maximum of naturagenerative capacity.
However, available biocapacity is not necessamiynd used in a sustainable way.

The anthropogenic approach appears in the methggofor calculating
biocapacity as well, as biocapacity refers to teeable and utile land available for
human needs and unproductive areas and water ssrfaec not included in its
calculation.

The difference between the ecological footprint dmdcapacity gives the
ecological balance. The ability to calculate thedalnce is one of the advantages of the
methodology as not only can environmental impactbantified using the ecological

61



footprint, but it can then be compared to sustaliadimits (ecological balance =
biocapacity — ecological footprint).

In the case of a negative ecological balance thengland has exceeded its
biocapacity (regenerative capacity of natural sf@ckthe situation is one of ecological
deficit. The population consumes more than is bemmgduced. Consumption of
imported products or the overuse of local resouteading to depletion of resources
can lead to ecological deficit (overshoot).

The ecological footprint is an indicator of the ®ommental impact of
consumption itself, not of overconsumption, asai properly reveal the environmental
load of underconsumption. This is why the methogypltor ecological footprinting can
be applied to quantify the environmental impactarious consumption areas.

The concept of the ecological footprint supportgenequal use of the Earth’s
natural resources. One of the aims of sustainableldpment is to balance use of
resources with an adequate quality of life for (8lackernagel and Rees, 1996). The
ecological footprint is an indicator of the presenvironmental state and the state of
sustainability; it provides a common measure ohalhanity’'s demands on the planet.
Thus the ecological footprint not only highlightsat unsustainable consumption
patterns but it can show where change is needewvhatkind of (consumption-related)
measures are necessary (Wackernagel and Rees,d®@86énza, 2000).

Two approaches to ecological footprinting

Regarding the ecological footprinting method, twifedent approaches to its
calculation exist today.

1. The ecological footprint developed by Wackerhagad Rees (1996)
calculates the ecological footprint based on aggesgdata. This is so-called
‘compound’ footprinting using a top-down approache Bdvantage of this approach is
that it measures indirect impacts properly, naliatata are easily modified by local
data in regional calculations and the results efdétailed methodology are comparable.
However, it shows less precisely the local charasttes of smaller regions.

2. The other methodology uses a bottom-up appr@acbrding to Simmons
(2000), where the ecological footprint is calcutateased on individual data. This
makes possible the calculation of the ecologicatgont not only for countries but for

smaller regions, cities or even for companies. Mooal and regional data are needed
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for this methodology, modification of assumptioeg cesult in great differences in the

results (Simmons, 2000), the methodology is notdsiedised.

3.5. Critical issues about the ecological footprindf food consumption

Before applying the ecological footprint indicator my research, | felt it
important to become aware of the weaknesses amticshongs of the methodology.
These are described in the following section.

For Rees (2006) the footprinting methodology pressithat we use agricultural
land in a sustainable way, so when calculating dpacity the yield factor does not
include sustainable yields, but actual yields. Bmacity does not reflect the land use
required for sustainable production, but showsatteal area used for production. The
reason for this methodological assumption is thedre is no reliable data about
sustainable yields. This methodological decisicad$¢eto confirmation that available
biocapacity is overestimated in ecological footpalculations as sustainable yields
would be expected to be lower in many cases tharemuones: furthermore the
methodology does not make a difference betweemsite and extensive types of
agricultural practices. | analyse the issue of nahge and extensive agricultural
production methods in footprint methodology in Méeet al. (2012) where suggestions
for methodological improvement are also given.

Lenzen et al. (2003) suggests the use of so-calisturbance factors (a
multiplier between 0 and 1). By multiplying actdahd use with this factor we arrive at
an estimation of the amount of land which is calted sustainably, according to a
definition provided by Lenzen et al. (2003). Figk908b) also points out the fact that
the ecological footprint cannot differentiate betwentensive and extensive agricultural
land use. It is important to note that a pieceaofdl may have multiple functions, but in
ecological footprinting only one function is assgnto a piece of land (Kitzes et al.,
2007) in order to avoid double-counting (Venetoals Talberth, 2007).

The measurement unit of the ecological footpringlehal hectares and hectares
of world average productivity. The use of globattiaees refers to the ‘calculated land’
approach. If the land area is expressed using latatianal yields then we arrive at real
land use- this approach is termed the ‘measured land’ ampréBicknell et al., 1998;
Lenzen and Murray, 2001).
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Using hypothetical global hectares could lead toggéaous outcomes as many
could interpret them as being real hectares; fambee, even when measuring with real
hectares the methodology still does not indicateaddand use, which may be relevant
on the national and a regional level. Researchemeasingly suggest that ecological
footprint should be calculated in real hectaresg@siann and Lenzen, 2007). Kissinger
et al. (2012) recommend using both real and hypiotieland use in ecological
footprinting calculations, pointing out the advayea and disadvantages of the two
approaches.

Table 12: A summary of studies that analyse methodagical questions regarding
the ecological footprint of food consumption

Methodological issue Relevant scientific literature

Lenzen and Murray (2003)
Lenzen et al. (2006)

ees (2006)

itzes et al. (2007)

Giljum et al. (2007)

Fiala (2008b)

Calculating the biocapacity of the agricultur{%

Wackernagel et al. (2004b)

Van Vuuren and Bouwman (2005)
Kitzes et al. (2007)

Giljum et al. (2007)

Wiedmann and Lenzen (2007)
Hoekstra and Chapagain (2007)
Kissinger et al. (2011)

The use of local, real hectares or global
hectares

Source: Author’'s own compilation based on Best.g2808)

3.6. General methodological questions

Land required for ‘fossil fuel use’ (i.e. land racpad for carbon uptake)
comprises almost 50% of the total ecological foiotprAyres (2000) questions this
result, as according to the indictor it is possiblat there is not as much land available
on Earth as is sufficient to support sustainablergyn use. He advises using £0
emissions as a separate indictor.

Calculating waste flows is incorporated into thelegical footprint with the

exception of toxic waste and biologically non-detaisle wastes, which are not entirely
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incorporated. Nor are water flows calculated witthie ecological footprint indicator.
Hoekstra (Luck et al, 2001; Lenzen, 2003; Hoekstral Chapagain, 2007) have
developed a separate indicator (the water foofpnwhich is independent of the
ecological footprint.

The ecological footprint cannot show the impact hefman production on
biodiversity so it cannot be used as a biodiversilgicator for a specified area.
According to van Kooten and Bulte (2000), the egaal footprint is a complex
indicator; it can be used to synthesize data aleadurce-use, income and population.
When analysing results it should be taken into antohat, because of the aggregate
data used, an improvement in one land use typéeadfset by deterioration in another
type of land. According to Moffat (2000), economispcial and environmental
sustainability should not be measured solely usimg indicator.

Critical perspectives concerning the ecologicaltpoating methodology and
suggestions for possible methodological improvesiean be found in more detail in
the following papers: van den Bergh and Verbrugd&®99), Ayres (2000), Costanza
(2000), Neumayer (2004), Kitzes et al. (2007), \fenks and Talberth (2008), Best et
al. (2008), Fiala (2008b) and Kitzes et al. (200%a-

3.7. The significance of using the ecological foatpt indicator

Despite the several methodological shortcomings #ra criticism of the
ecological footprint which exists, there are manguanents which support the use of
this indicator.

For a long time, evaluation of environmental imgaesere production-oriented
but these production-oriented environmental sohgtigsuch as a focus on improving
eco-efficiency) did not decrease environmental icbpaDevelopment of the ecological
footprint was done exactly at the time when thescomption approach started to appear
in ecological economics (Wackernagel and Rees, )198Be core and significant
novelty of the ecological footprint is that its tetlology and meaning is consumption-
centred; it shows the environmental impacts of gongion and it emphasises the
responsibility of the consumer. Using the ecololgfoatprint, the impacts of different
types of land use can be analysed and the envinoiamempact of national
consumption can be compared. The environmentaleluigenerated by economic
sectors can be evaluated from a responsibilityemrsumption perspective.
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The indicator can be used for individuals; it can ibterpreted easily and it
highlights individual consumer responsibility angygests which areas of consumption
consumers should address to decrease the envirtednmapact of their consumption.
Local and global environmental responsibility caasiy be connected using the
ecological footprint. The results from househol@legical footprint analyses can be
summarised and aggregated and these results camahesed at a regional or national
level as well.

The ecological footprint is a biophysical indicatahis bring us closer to
correctly analysing research questions connecté&htband resource use (Borgstrom et
al, 1999; Wackernagel et al, 1999a). The indicatmorporates impacts from
international trade as well by taking into accobmith imported and exported products.

As the indicator compares the environmental impattonsumption, it defines
the ecological balance and defines unsustainabisucoption by taking into account
the finite nature of natural resources. The ecolgpotprint therefore suits the strong
environmental sustainability approach (Neumaye9320

As for the uses of the ecological footprint, itnigt appropriate for measuring
social welfare and non-environmental aspects afasebility (Wackernagel, 2010). It
is designed to highlight the minimum conditions fustainability (i.e. living and
consuming within the limits of natural resource3jhe ecological footprint is
appropriate for comparing different lifestyles bée® aggregate data (Wackernagel and
Rees, 1996). Hammond (2006; 2007) argues that twdogical footprint is an
alternative, quantitative indicator which can exgsréhe steps required to move towards
a higher level of sustainability. Thus the ecolagifootprint and its related indicators
are appropriate for showing by how far we have eded biophysical limits — and in
which areas (Costanza, 2000).

The indicator shows for a certain date the landregeired by consumption; it
gives a ‘snapshot’ of the resource use of a givepulation (Wackernagel and Rees,
1996). The methodology is not dynamic, though #wsults can be compared over time
and space as well, so changes in a dynamic systeitmaaeable. The methodology is
appropriate for expressing trends and slow changescan supplement well
environmental indicators which measure quick changdlows and states.

The utility of the indicator has already been tddfiee. whether it can also be
used in environmental policy, during political d8cnh making, the environmental

evaluation of production processes and its appdinah research projects (Herva et al,
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2008; Niccolucci et al, 2008; Stoeglehner and Nastavsky, 2008)). One of the uses
of the ecological footprint is to help decision reek (Wackernagel and Yount, 2000) by
measuring and defining sustainable and unsusta&mmablkesses and products. Even the
European Union has noticed the possibilities inhiene using the ecological footprint
and examined whether it is appropriate for meaguitie use of natural resources (Best
et al., 2008). This research examined the useeoétiological footprint along with other
methodological tools and indicators.

The result of the footprinting methodology is ardam which makes the
interpretation of environmental issues and thememnication in policy, education and
environmental campaigns easier, so it represeaseful tool for communicating about
resource consumption. According to a survey by &r{@012), the ecological footprint
is the most well-known environmental indicator imrgary. Csutora (2011) confirms
that the ecological footprint is one of the mostegated and most cited indicators. The
methodology has been well developed by the Globatgtint Network. The ecological
footprint is an appropriate tool for drawing theeation of different social groups to
their environmental load. The ecological footprmlps identify minimum conditions
for sustainability; its utility is acknowledged gte its methodological shortcomings
(Kitzes et al, 2009a). It can be used to broadiljcate environmental impact and it is a
good tool for measuring the ecological cost oftpmai decisions. The methodology is
continuously developing; new alternatives and sagges are evolving, taking into
account the critiques which exist (Kitzes et aD2%).

Summarising the chapter, ecological footprinting ®n appropriate
methodological approach for measuring sustainghalitd the environmental impacts of
food consumption. The ecological footprint can beduto call attention to the limits of
resource use and it can indicate the use of whadources generates significant
environmental load. Having a consumption approadtsigreat advantage, since on the
one hand it is able to quantify the impacts of comgtion and on the other it can be
used to highlight the role of trade in the disttibn of ecological, environmental
resource and environmental load.

In summary, Kocsis (2010b, p.5.) states that thelogical footprinting
methodology is appropriate and thate"regard this indicator as an important,
approximate value of human load using the system of the living Earth and that of human
control over the biosphere’.
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IV. Literature review - the environmental impacts d food consumption

The aim of this chapter is to provide a review @gagarch which has focused on
measuring the environmental impacts and resoureeofisood consumption and has
applied land use, C&emissions and the ecological footprint as indicatbpresent in a
separate sub-section a review of research into éotironmental and health factors,
which are the antecedents of my research.

4.1. Literature review - the land use demands, COemissions and ecological
footprint of food consumption

Gerbens-Leenes and Nonhebel (2002a) calculatedréandrements per person
using production data from the Netherlands and cotedl an international comparison
of 14 countries in which they specified the languieements of the most important food
consumption categories and identified major consiomppatterns. The authors called
attention to the fact that future demands for lanight increase, not only due to
population growth but because of changing conswumppatterns. Between 1950 and
1990 the land required for food production has grdoy one third in the Netherlands
due to increases in consumption of meat and dwetalgonsumption of coffee, wine
and beer which make high demands on land as wed ©f European land use is
devoted to the production and manufacturing of firimks: beer, wine, coffee and tea.

In another piece of research, Gerbens-Leenes antidibel (2002b) introduced
a piece of methodology designed to define the fagdirements of more than 100 food
categories by which the total land requirement donsumption could be identified.
Their results cannot be generalised, though witlevest and suitable data the
methodology can be applied to other countries.

Pimentel and Pimentel (2003) examined the diffeeenbetween the land,
energy and water requirements of meat and plargebdets, assuming that the caloric
value of the diets were equal. Due to consumptidoad in the USA alone, 50% of the
total land, 18% of non-renewable energy sources &% of water is used during
agricultural production. The authors compared #mel| energy and water requirements
of a typical modern diet with a high meat diet andacto-ovo-vegetarian diet. They
found that a meat-based diet required more embaatiedgy than a plant-based diet so

they regard the latter to be more sustainable. duthors state that the structure of
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American agricultural production is not sustainadoel it is based on excessive reliance
on fossil resources. Significant structural changesild be required if the number of
people who eat meat-based diets were to be dedreasember.

Cowell and Parkinson (2003) identified the land andrgy use required for the
United Kingdom’s food consumption for 1992. Theyaewned 14 food categories (by
inspecting produced, consumed, exported and imgpapantities of food) and came to
the conclusion that local food production could lcome a reality by changing
consumer wants. Not all types of food could be poed in the United Kingdom, but
their consumption could be replaced by other fope$ of the same category. The food
consumption categories were rated regarding theintribution to self-sufficient
agriculture in the UK. The authors note that thedpction of a food type within a
country’s borders is not desirable when the joegource efficiency of production and
transportation of an imported product is higherntithat of the locally-produced
product. In this case, the consumption of the irgmbrproduct results in less
environmental load and it is more reasonable tammnp. The novelty in this study was
the use of real consumption data in the calculatiordertaken.

Schmid and Lohm (2005) analysed the environmentapacts of food
consumption in the Swedish town Linkdping betwe8i@2000. Due to consumption
and the supply of imported products the need fod laas doubled, but only a quarter of
the amount of local resources is needed due toowepnents in the efficiency of local
production.

Steinfeld et al. (2006) give a summary about tharenmental impacts, trends
and future prospects of livestock production. Zhale(2006) examined the global meat
consumption of low, middle and high income groupsl dikely impacts on GHG
emissions. If the high-income group replaced themsumption of 10 kg of meat with
non-meat products, then a significant decrease ethame and dinitrogenoxide
emissions could happen, but not necessarily imgg@ns where the replaced food was
consumed. The authors state that changing theyléssof high income people is not
enough, as the middle income group is growing dodgawith it their consumption of
meat. The need to change the food consumptiontsteueas highlighted by this study.

Gerbens-Leenes and Moll (2006) identified the laindsh water and energy
needs of Dutch food consumption by conducting tseges research for 1950 and
1990. 17 food categories were analysed and groupied five larger categories
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(beverages, fats and oils, meat, dairy productscandals). Their analysis confirmed
that there are growing food-consumption relatedal®is for resources.

The land use of Dutch livestock production has besdaoulated by Elferink and
Nonhebel (2007) who distinguished between poulpygrk and cattle production
(representing 90% of Dutch meat consumption). Tresults showed there could be up
to three times the difference in the land requinetsi@f the various animals.

The potential GHG emissions of future meat consionphave been examined
by Fiala (2008a). According to their findings, besa of expected growing demand,
agriculture will have a greater role in decreagngssions.

According to the research of Risku-Norja (2011)%76f total emissions result
from primary production in Finnish agriculture, tadx into account the production of
fertilizer and the energy use of agriculture aslweéh shift was made towards a strict
vegetarian diet, GHG emissions could be decreasgd50%. A diet without
consumption of any products made from ruminant afsraould decrease the emissions
of agriculture by 33%. This decrease in the emissif agriculture would mean a 5-8%
reduction of total Finnish emissions. Risku-Norja al. (2009) analysed the
environmental impacts of dietary changes. The astltress that as the alternatives
presented in the scenarios are not fully realistiegyould be instrumental to introduce
changes to public catering and in the meals pravifte schools. Through dietary
changes, Finnish GHG emissions could be decregs2eb6%.

Garnett (2009) studied the alternatives for deinga&HG emissions in the
livestock production sector. The indirect impadtéw@stock production were identified
using land use and G@missions as indicators for the year 2050. Thacauramed
political recommendations in order to reduce emissi taking into account the need to
increase food security.

Various food consumption scenarios were develope8tbhfest et al. (2009) in
order to examine the opportunities to reduce enwrental impacts through dietary
changes. C®emissions could be globally reduced by 20% betva8d® and 2050 and
the costs of climate change could be lowered by §38ople had healthier diets (i.e.
consumed less meat). Stehfest et al. (2009) used, @) emissions and land use as
indicators in the scenarios.

Risku-Norja (2011) analysed the GHG emissions ovegetarian diet and
confirmed that through dietary changes negativeirenmental impacts could be
mitigated. Though GHG emissions would decreasedfpte followed vegetarian diets,
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this change would not be optimal for biodiversiter study highlights that not only
relative results but reductions in absolute terrasimportant.

Huber at al. (2011) examined the £@missions of German lifestyle groups,
stressing that technological development is notughoto mitigate environmental
impacts. The lifestyles and daily routines of canets should be investigated. Their
results show that C{Qemissions from the food consumption of the lifesgroup with a
higher income and social status is higher, buteth@ronmentally-conscious ‘eco-elite’
have lower C@emissions due to their lower consumption of meat fesh.

Palmer (1998) used the ecological footprint tordethe environmental impacts
of US food consumption. According to the authorsuits, red meat consumption
accounts for 79% of the ecological footprint. Aman food consumption is not
sustainable and red meat consumption should beedduwy 50%.

Wackernagel (1999b) shows the methodology for Inaotip calculation of the
ecological footprint, using the example of Italf@od consumption.

White (2000) identified and compared the ecologioatprint of the American,
European and Oceanic diet and he further examinediifferences between a meat-
based and a vegetarian diet. His research poirdethé higher impact of meat
consumption in all the regions which were analysed.

Deutsch and Folke (2005) analysed in their resetirelecological footprint of
Swedish food consumption between 1962 and 1994. cbmsumption of locally-
produced products has dropped to one half of fortinegs because of the increase in
the supply of imported products. It was found tB&% of the environmental impact of
food consumption related to land use beyond thatcpiorders and a great proportion
of fodder growing for livestock production requirddreign land use. The study
highlights the dependency of Swedish agriculturdareign land and the significance
of Swedish households’ consumption of food.

Adam et al. (2010) studied the ecological footgriof Hungarian youngsters
according to their food consumption patterns. Téwagical footprint was significantly
lower for those who consumed less meat and fistnidt al. (2011) also analysed the
ecological footprint of Hungarian organic food comgption and stated that those who
consume organic food more often can claim to halevar footprint than those who
never consume it. These two studies are basedsaraler, non-representative sample;

furthermore, the ecological footprint intensitieere not calculated from the academic
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footprint methodology of the Global Footprint Netilko(a scoring system was used,
which leads to less reliable results).

Chen et al. (2010) conducted an analysis of ther@mwental impacts of food
consumption in rural China between 1980 and 201fgufe ecological footprint. The
environmental load of food consumption has incréasentinuously over the last 30
years, particularly because of increases in measwoption, which has resulted in a
greater demand for fodder. The consumption of sehfbas grown as well. The
increasing productivity of land has compensated $ome of the increases in
requirements for land. Results show that, whilescomption patterns have changed, the
food category with the greatest ecological footpsitill remains cereal production and
consumption, although this decreased throughoutpéneod examined. Ecological
footprints show close correlation with expenditare food and this may be traceable

using time-series analysis as well.

4.2. The environmental and health aspects of foodrsumption

There is more and more research in the field ofrenmental and ecological
economics which is designed to examine both theé@mwiental and ecological aspects
of food consumption. However, there have only badaw diet-related studies which
have supplemented examination of health aspechsesmiironmental and sustainability
arguments. Not many research and health recommensgdagxist which link these two
topics.

Research by Gussow and Clancy (1986) was the wretyd define a sustainable
diet as a combination of environmental and healttofrs, following an examination of
American agriculture. The authors studied enviromi@leand health arguments together
and their health recommendations were supplemebye@nvironmental arguments
which highlighted the importance of these two atpec

Herrin and Gussow (1989) analysed local food comdiom from health and
environmental perspectives. They looked for alteweahealthy and balanced diets
which were based on local products, taking intaaat the seasonality of the products
and their local availabilty. The need for a susadility-based dietary guide is

emphasized.
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Gussow (1999) lists the environmental and healthaathges of local food
consumption and reacts to the reviews of his previarticle (Herrin and Gussow,
1989). Later, Leitzmann (2003) provided a surveytled history and definition of
nutrition ecology and called attention to the rofelietetics in sustainability issues.

Horrigan et al. (2002) evaluate the environmentalpdcts of different
production methods based on a literature revieveyTdall attention to the relationship
between the structure of food consumption and désalth impacts. They find that
decreases in meat consumption would be favouratile for environmental and health
reasons. Furthermore, they frame the conditionsiired) for sustainable agriculture,
stress the need for individual and collective Johg and stress that not only resource
use but the future perspectives of food securibukhbe analysed.

Wallén et al. (2004) looked at the impacts of digtzhanges on energy use and
greenhouse gas emissions. Typical Swedish diets eamnpared to a ‘sustainable diet’
which the authors defined. The concluded that onigor energy and GHG savings
could be realised by changing the structure ofsdiathout changing the conditions of
food production. According to their results, greateductions could be made by
changing agricultural conditions which are presefhsed on fossil energy use, and
changing distribution systems.

The results of Michaelowa and Dransfeld (2008) pout that healthier food
consumption and a reduction in obesity would ndy ¢ead to the reduction of GHGs,
but if people had lower body weights the greenha@yaseemissions from transportation
would decrease as well.

Duchin (2005) examined the health and environmemtsppects of food
consumption and claims for the (mostly plant-bask#diterranean diet. This diet
fulfils requirements from both health and enviromtad¢ perspectives and is based on
Greek nutritional patterns of the 1960s. AccordingDuchin’s arguments, besides
analysing the consumption patterns of countriesarsgply, more comprehensive
research with more countries and regions is neeglech research could contribute to
the strategy of the WHO. Duchin points out thatpghesent Western and American diet
can lead to obesity and other chronic illnessesgrily due to its high caloric value,
animal-based dishes and added sugar.

Research from Walker et al. (2005) also presentsraarmental and health
aspects and is one of the few pieces of work whigws the attention to preserving
both the health of humans and the health of ecesyst The authors, after presenting
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the connections between environmental and healfuess conclude by giving

recommendations for public policy De Boer et aDJ®) analyses the structure and
guantity of protein consumption (g/person) fromnaali and plant-based diets in the
EU-15. The authors used the database of proteisucoption of FAOStat and Eurostat
and conducted a multivariate principal componestyais. The consumption of animal
and plant-based protein differs significantly iruotries with different food production

and supply systems. Portugal, Greece and Italyoaeepole of consumption (where
most of the protein comes from consumption of valgles and cereals) while the
Netherlands, Sweden and Finland represent the ptiler where animal-based protein
consumption is dominant.

Frey and Barett (2006) examined (in Scotland) tt@agical footprint of food
products taking into account the source of productand the impacts of imported
products. Results show the high impacts of meatéasd imported food. The authors
compared the actual average ecological footprith Wie footprint of a diet based on
nutritional recommendations, called attention te tieed for structural changes and to
changes in quantities as well. With a healthy diet ecological footprint could be
decreased by 15% and with a vegetarian diet thectiesh could be 34%. Consuming
organic products would not provide for a signifitareduction in the ecological
footprint (estimated at 1%). Frey and Barett (20€&lculated the differences between
actual and healthy diets in the United Kingdom a&dl.Whey find that a healthy diet
would reduce the ecological footprint by 22% anekgetarian diet would contribute to
a reduction of 18% (and organic food consumptior2¥%). The authors call for greater
harmonisation of environmental and health policyasges.

Carlsson-Kanyama and Gonzélez (2009) discuss thea rer integrating
environmental and health education and ensuring ¢benbined application.

Friel et al. (2009) compare the opportunities feducing CQ and GHG
emissions: reduction from the production side bygisnore efficient technology, or
reduction from the consumer side stemming from ghann diets. The analysis was
conducted using the example of the United Kingdamd &ao Paolo and possible
consequences on human health were analysed. Therswdtate that technological
reduction alone would not lead to any health impdait that consuming less meat
would contribute to lowering COemissions. Additionally, according to their model,
coronary heart disease would decrease in the UKitegdom because of the decrease

in consumption of animal fats.

74



Lock et al. (2010) developed four scenarios forngrang the health and
economic consequences of consuming according toMR&® guidelines, using the
United Kingdom and Brazil as locations for the gtieal procedure. Results show that,
in the United Kingdom, a country with a higher ino® the health impacts of
decreasing meat consumption would be greater tbanBfazil. As for economic
impacts, reducing meat consumption would be morenfud to Brazil (i.e. lead to a
decrease in GDP and a rise in unemployment) whed production and agriculture
has a bigger role in the economy and the reduatiatemand for meat would create a
surplus labour force.

Tukker et al. (2011) investigated the impacts okimg a change towards a
healthier diet in Europe by analysing the food comstion clusters of the EU-27
countries, taking into account meat and vegetablesumption. According to these
results, Hungary belongs to the Western Europeastar, having the highest calorie
intake per person (according to 2003 data). Theh higloric value is due to
consumption of animal fats, dairy products and laddic beverages. Five consumption
clusters can be defined according to Tukker ef2811); they are more or less named
after their geographical locations:

. Nordic countries and France: very low vegetal/ahemergy ratio

. Western Europe: less animal-based consumptionefimst of calorie,
protein and fats) than in Northern Europe, but \@getal/animal energy ratio

. South-Western European: low animal fat consumptiogh vegetable
and fish consumption

. Eastern Europe: high vegetal/animal energy ratiowel fish
consumption than in Southern Europe

. South-East-European: high vegetal/animal energyo,ratigh cereal
consumption

The authors examined three possible scenariohforges in diets using a status
quo: 1. the recommended healthy diet; 2. a recordewrhealthy diet, with less
consumption of red meat; and, 3. a Mediterraneah with less meat consumption.
They assessed impacts on the following environnheméas: climate change potential,
ozone depletion, eco-toxicity, freshwater eutroghan, terrestrial acidification, etc.
Environmental input-output tables were used to rhtigeimpacts of calorie and dietary
changes on the environmental indicators. In the cdsa shift to a healthy diet there
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would not be any significant changes in environmkminpact. Impacts could be
reduced by 8% if consumption of red meat was reglagith poultry, fish and cereals
(this would mean a total reduction of 2% of houdéhenvironmental impacts). The
results take into account the rebound effects a§ et land use change was not
analysed. Shifting to a Mediterranean-type diet Maesult in a 10% reduction in
environmental impacts, but according to the autlitassnot totally obvious if this type
of diet would be ideal from an environmental or lttepoint of view. The authors draw
our attention to the secondary impacts of dietdrgnges: they note that the import-
export balance of the EU-27 would change as a tedug meat consumption could
have impacts on external trade; it could therefoean a decrease in meat imports from
non-European countries. Such a reduction in measwaption could have an impact
on the European meat industry itself as well, dedreduction in demand would likely
be compensated for by growing exports. The studhligihts the fact that the greater
the reduction in meat desired from a dietary peartsype the more drastically changes
are needed in consumption structure. FurthermbesMediterranean diet is rich in fish
and seafood, so the environmental impact of inangaBsh consumption should be
investigated in the future.

Macdiarmid et al. (2011) examined the possible ct$feof a low-impact and
healthy diet until the year 2020. They claim thagre are no significant differences
between a healthy diet and a low-impact diet. Tin@lesis is on consuming less meat
and diary products and more vegetables. The studg dhot take into account the
seasonality or local nature of the food products.

Fazeni and Steinmuller (2011) analysed changesnuh &nd energy use and £0
and GHG emissions. Emissions from agriculture cbeldlecreased by 37%, energy use
by 38% and significant changes could be made id lase as well if healthy food
consumption patterns were adopted. The recommemdatf the German Nutrition
Society were applied when developing a healthy. diétat consumption could be
decreased by 60%, but the consumption of vegetade fruit could increase. The
impacts would be lower energy use and GHG emissiodsa significant increase in the
area of available land which could be suitablepimducing renewable energy. Various
scenarios were developed which included examinatidactors of self-sufficiency and

the importation of products.
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Wilkins et al. (2008) call for the need to integrdbod system awareness into
professional practice and the need to ensure thatthand environmental issues are
handled together.

Peters et al. (2007) have investigated the landir@aents of 42 diets which
measured the impacts of fat and meat consumptio@ atithors concluded that almost a
fivefold difference in per capita land demand (6:0.86 ha) is possible according to
which diet is followed, and that a high-fat vegetardiet can require more land to
produce than a lower fat diet containing meat.

Wilkins et al. (2008) examined the land demanddoef-carbohydrate, high-
protein diets and those of a diet based on offisiafitional recommendations. A high-
protein diet has a land requirement that is twiigh as the recommended diet.

In some countries guidebooks exist which presetdildeon how a sustainable
diet could be realised by integrating health andrenmental aspects for example, in
Great Britain (Reddy et al., 2009), and in SwedBational Food Administration,
2009). These guidelines are based on environmentsiderations and not primarily on
health-related factors. A recommendation publisiredhe United States (The 2010
Dietary Guidelines Advisory Committee, 2010) adsigeople to consume less meat
and more vegetables but does not recommend a dirout meat because of the
possible health risks. According to the publicatitite replacement of meat with dairy
products would not necessarily decrease the enwieatal impact of the diet, which
was also the conclusion of other research (e.cdhf&eet al., 2009). Research by the
Health Council of the Netherlands (2011) summarigetings on the topic of healthy
food consumption and its related environmental ictpand confirms that there is a

strong correlation between environmental impactdiatl

4.3. Summary of the literature review

Different methodologies exist which are designednteasure environmental
impact but the results lead to the same conclusinamely, agricultural production has
the largest environmental impact when taking intooaint the whole lifecycle of food
consumption. The impacts of transportation and agicly follow, but they are usually
lower than agricultural production itself. Fuchsdahorek (2000) summarised the
literature on household food consumption patternd #&ey conclude that food
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consumption should be analysed using a global madel that global measures are
needed to decrease its impacts.

| may therefore conclude that the production ofetagjles and fruit requires less
land and energy and causes less GHG emissionshiiagmoduction of meat but only
if the transportation impacts of the vegetablesndb negatively compensate for their
production benefits.

White (2000), Gerbens-Leenes and Nonhebel (2002adb)Tukker et al. (2006)
analyse the environmental impacts of meat conswm@ind draw the reader’s attention
to the importance of consuming less meat. Resudts fSerbens-Leenes and Nonhebel
(2002a-b) show that food consumption patterns @msumption structure) could play
more important role in questions of resource us@ topulation growth in the future,
and that the topic of growing land use should katdeith as well.

There is a growing need for a diet which is moralthy than the present one
and from an environmental perspective this couldadew-impact diet, as it requires
less land use and causes fewer, @@issions (Stehfest et al., 2009; Gerbens-Leenes e
al., 2002a-b; Frey et al., 2007).

After this survey of the relevant research, asqwesl here, | can state that the
following important research topics were dealt watbncerning the literature on the
environmental impacts of food consumption:

* The environmental impacts of meat and plant-bagsd d

» Time-series analysis of the impacts of food congionp

* The environmental impacts of food categories

* Potential reductions in impacts from changing tbedf consumption
structure

There is further research which takes into accbattt environmental and health
aspects but this constitutes a separate fieldsaefareh.

The following two tables give a systematised ov@mwof the relevant research.
Table 13 shows work which has been conducted pilyrfanm an environmental point
of view. Table 14 shows studies which have integtaenvironmental and health
aspects more or less equally.

The research is grouped by the type of methodaltidjged.
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Table 13: A summary of studies on the environmentampact of food consumption

Author

Journal

Subject of analysis

Applied methodology and

Main results and conclusions

structure and quantit

y

indicator

de Boer et al 2006 Ecological of protein Clustering the consumption | There are two poles of protein
' Economics consumption in the |structure of countries consumption
EU-15
Garnett 2009 | Food Policy global Ilyestock CO, and GHG accounting Political regommendatlons in order to
production reduce emissions
Sustainable
Consumption- food consumption of . . : :
. . . Lifestyle group with a higher income and
Huber et al. 2011 | Towards Action | German lifestyle CO, accounting social status have higher CO2 emissions
and Impacts groups
Conference
, o Increasing ecological footprint due to
Agriculture and food consumption in Con R
Chen et al. 2010| Agricultural rural China between | ecological footprint structural changes, which is compensatgd

Science Procedia

1980 and 2010

for some of the increases in requirements

for land

Deutsch and Folke

2005

Ecosystem

Swedish food
consumption betwee
1962 and 1994

necological footprint

Increasing ecological footprint and
increase in the supply of imported
products, consumption of locally-produc
products has dropped to one half of forn
times

ner
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Author

Year

Journal

Subject of analysis

Applied methodology and

Main results and conclusions

Electronic Green

indicator

Red meat consumption accounts for 79

Palmer 1998 Journal US food consumptionecological footprint of the ecological footprint
Ecological Italian food . . Methodology for bottom-up calculation of
Wackernagel 19998 Economics consumption ecological footprint the ecological footprint
White 2000 Ecoglcal_ American, Eurgpean ecological footprint D_|ets with hlgher meat consumption have
Economics and Oceanic diet higher footprints
Duchin 2005 Journa! of Westgrn anpl literature review Medlterranean diet (most!y plant-based
Industrial Ecology | American diet has lower environmental impact
: Dutch livestock There could be up to three times the
Elferink and 2007 Journal .Of Cleaner production and meat| land use difference in the land requirements of
Nonhebel Production . :
consumption poultry and cattle production
. international Demands for land might increase, not only
(l\:‘lg:]k%eerl;selLeenes antl 2002a Egglr?grlr(\:iils comparison of 14 land use due to population growth but because of
European countries changing consumption patterns
i Agriculture, . Development of methodology designed fto
(l\:‘lg:]k%eerl;selLeenes antl 2002b Ecosystems and ilrlogléoﬁit%aétﬁgggss land use define the land requirements, methodology
Environment can be applied to other countries
Iﬁgds(;\?;;:hmfgﬁg n Due to consumption and the supply of
Schmid and Lohm 2005 Human Ecology land use imported products the need for land hag

Linkdping
between1870-2000

doubled
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Author

Journal

Subject of analysis

Applied methodology and

Main results and conclusions

indicator

Agriculture food consumption in .
. ’ _ , Local food production could become a
Cowel and Parkinson 2003 Ecosystems and |the UK,'14 food land use; energy analysis reality by changing consumer wants
Environment categories
Pathways towards | Dutch food
Gerbens-Leenes and 2007 Sustainable Food | consumption betweepland use; water use; energy |Increasing reource demand because of
Nonhebel Consumption 1950 and 1990, 17 |analysis changes in consumption structure

Patterns food categories
Pimentel and 2003 Qfmée"rrlﬁggl\lournal meat and plant-basedand use; water use; energy | Significant differences between resourc
Pimentel Nutrition diets in the USA analysis demand of meat and plant-based diets
global meat
. Ecological consumption and . Agriculture will have a greater role in
Fiala 2008 Economics future changes in GHG accounting decreasing emissions
demand
70% of total emissions result from primg
_— production in Finnish agriculture, a diet
Risku-Noria 2009 Ecological Eg:]rgjrr]nf(i%dn and GHG accountin without consumption of any products
J Economics b 9 made from ruminant animals could

structural changes

decrease the total Finnish emissions by
8%

=

y

5-

Source: Author’s own compilation (2012)
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Table 14: A summary of studies on environmental anthealth aspects of food consumption

Author

Journal

Subject of analysis

Applied methodology and

Main results and conclusions

Environmental

typical Swedish diets

indicator

energy analysis and GHG

Minor energy and GHG savings could b
realised by changing the structure of dig

Wallen et al. 2004 Science and Policy Yvere gompargd :[0 a accounting without changing the conditions of food
sustainable diet .
production
Food consumption clusters of the EU-27
Tukker et al. 2011 gic clusters of the EU-27 environmental impact analysisM 9 ! ng .
Economics : editerranean-type diet would result in a
countries A .
moderate reduction in environmental
impacts
Journal of Actual food consumption is moderately
Collins and Fairchild 2007 Enylronmental food _consumptlon in ecological footprint healthy, minor changes |n'foo_d 3
Policy and Cardiff consumption could result in significant
Planning changes of the ecological footprint
food consumption in
Report for Scotland, typical . . ,
Frey and Barrett 2006/ Scotland’s Global | Scottish diets were | ecological footprint With a healthy diet the ecological footprint

Footprint Project

compared to a health
diet

y

could be decreased by 15%
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Author

Year

Journal

Subject of analysis

Applied methodology and
indicator

Main results and conclusions

International

food consumption in

Ecological the UK, differences . . A healthy diet would reduce the ecological
Frey and Barrett 2007 Footprint between actual and ecological footprint footprint by 22%
Conference healthy diets
Stehfest et al 2009 Climatic Change gclnonzal:lrfn%(i%n betweenIancl use, Coand GHG CO, emissions could be globally reduceq
. : o Y
5010 and 2050 accounting by 20% if people had healthier diets
Fazeni and Energy, a?ég::tlz?ijéiland food | land use; energy analysis anol'vIeat consumption could be decreased by
Steinmiiller 2011 |Sustainability and Eonsum tion in GHG acéountirg1y y 60%, emissions from agriculture could he
Society AUST P 9 decreased by 37%
ustria
food consumption Technological reduction alone would not
Friel et al. 2009 | Lancet and sta_tte of _health N GHG accounting lead to any health impacts but tha_t
the United Kingdom consuming less meat would contribute tp
and Sao Paolo lowering CO2 emissions
World Wildlife differences between g There are no significant differences in
Macdiarmid et al. 2011| Fund Report healthy diet and a | GHG accounting structure and environmental impacts

(Livewell report)

low-impact diet

between the two types of diets

Source: Author’s own compilation (2012)
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4.4. Food consumption in Europe and in Hungary

In this section | examine the changes in the gtiamtnd structure of food
consumption in Europe and Hungary.

Expenditure on food has risen by 10% in absolut@dealuring the last decade in
Europe (Eurostat, 2009); food purchases accouatverage for 12% of total household
expenditure. In lower income countries expenditumegood consumption takes 20% of
household expenditure. Despite increasing expemditand growing incomes,
expenditure on food is continuously decreasingp@s of total expenditure). Between
1995 and 2005, the proportion spent on food felinfrl4.1% to 12.5% (EEA, 2005).
The price and income elasticity of food consumpi®mlready low. Expenditures on
food consumption have decoupled from GDP growthdseacross the European region
but if we look at structural changes, tendenciesrarealed that compensate for this
development.

According to a report by the FAO (2010), calorieake has increased both in
developed and developing countries and the shatteeidliet of animal-based products
and vegetables is increasing. Consumption of vetetameat and milk per person have
increased worldwide. Fat intake has risen (esdgdiad consumption of fats and oils of
vegetable origin)- by 112% in developed countries and by 191% in ldgweg
countries in the years from 1961-1963 to 2001-2003.

Meat consumption has tripled during the last 50ryescross the world (275
million tons in 2007) while the world’s populatidras only risen by 81%, so meat is
increasingly consumed. Rising income levels haWle@enced the consumption of food
as well. According to Grigg (1994), in Northern avtestern Europe a rising income
level has contributed to a preference for animakldaproducts. Calorie intake is rising
in Europe as well (by 7% between 1994-2007) soatlexrage daily calorie intake per
person is now 3400 kcal, which is above the recond®é level. Despite increasing
health consciousness, the numbers of those whoaeveight or obese is high in
European countries.

There has been a change both in the quantity atieeistructure of the food that
is being consumed. Consumption of resource-intenpioducts has increased within
the European Union: a trend towards increasinguwopsion of meat, cheese, fruits and

bottled beverages can be observed.
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Figure 2 shows changes in European food consum@Betmveen 1990 and 1994

the quantity of food consumed per person decreadigghtly while from 1994
consumption increased. The quantity of food consuimereased by 10% between 1994
and 2007. Consumption of cereals lessened but ¢tmsuenption of other foods
increased. Consumption of meat, fruit and vegetap&ticularly increased. There is a
significant difference between the meat consumpbérdeveloped and developing
countries, as 78.6 kg of meat/person are consumeaverage in developed countries
and 31.9 kg/person in developing countries. Theldvarverage consumption is 42
kg/person (FAO, 2011a). Consumption of fruit gresivieen 1990 and 2007 by 26%

because of the increasing supply and the decrepsirgyof imported fruit.

Figure 2: Food consumption in Europe (1990-2007)
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Source: Author’'s own compilation based on FAO (2012

There have not been any significant changes in dtrecture of food
consumption; the proportion of cereals in the ayemiet slightly decreased (from 19%
to 17%), the share of fruit consumption grew fro@94dto 12%, and the proportion of
other food products was stable between 1990 and.200
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It is important to note that a dramatic increasemiported products occurred
(EEA, 2010) due to the increasing globalisatiorihgf food market. Demand for fresh,
seasonal vegetables and fruits decreased but deimandported products grew, thus
the environmental impact of transportation alsowgre

An increasing amount of food waste presents a prolas well. In Europe and
North-America, food waste from households amouotsaverage, to 95-115 kg per
person, while in Africa and South and SoutheastAss only 6-11 kg (FAO, 2011b).

In order to evaluate the characteristics and tremdsod consumption, analysis
of the consumption quantity and structure might m®tnough; food consumption that
takes place outside the home can play an impontal® in overall household
consumption (Payer et al.,, 2000; OECD, 2002; EE¥X)5). Changing lifestyles have
lead to there being less time available for foogppration and new food consumption
habits have developed (Szabd, 1998; Gaal, 1998 Nagy, 2006). People eat out
more frequently due to rising income levels andrnenease in the number of small and
single households (EEA, 2005). Omann et al. (2@&)es that consumption of pre-
prepared and frozen food occurs more frequentlg, tars implies an increase in the
consumption of ready-to-eat, highly processed food.

The same trends can be observed in Hungary as doypE regarding food
expenditure. Expenditure on food per person hanrizut accounts for a decreasing
share of total household expenditure. Between 20@02009, expenditure on food rose
by 50% although it accounted for 28% of total exgerme in 2000 and 22% in 2009. In
this period the consumer price index grew as well.

Examining the changes in the quantities of foodsoomed shows that, after the
economic downturn in the 1990s, the quantity ofdfconsumed decreased compared to
the previous decades in all food categories exdeptdairy products and milk
consumption (KSH, 2011). Since the 1990s meat copsan has decreased and the
structure of diets has changed favourably as wellHungary the consumption of
poultry comprises a great part of all meat consunidus tendency is favourable in
environmental terms as poultry has a lower enviremia load than pork or beef.

Analysing food consumption in the period betweef2@nd 2009 shows that
the quantity of food consumed decreased by 18%s iy be due to rising food prices.
A decrease can be observed for all food categeanksthe exception of yoghurt, sour
cream, cheese products and other dairy productsd®ethese items, the consumption
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of peaches (+33%) and cabbages (+23%) increased 24102, while the consumption
of other vegetable and fruit categories decreased.

The proportion of bread and cereals consumed dicimnge in the last period,
it accounts for 23% of all consumption. The shdrpaultry and pork, meanwhile, grew
as a percentage of total meat consumption. Poptwgucts comprised 18% of total
meat consumption in 1980 while in 2009 they accediibr 45% of all meat consumed.
Consumption of pork grew from 40.2% to 43.8% aneéfldell from 9.6% to 4.2%
(KSH, 2011).

Consumption of meat products slightly increased part of total consumption.
13% of all the poultry consumed nationally and 4@%oall pork consumed was
imported in 2009 (KSH, 2011). During the last feeays consumption of milk and
dairy products has not changed a lot; they acctmm?2 % of all products consumed.
The quantity of fat consumed (37 kg/persons) did adeange notably; its share
remained the same. However, the structure of faswmption did change (consumption
of vegetable fats has doubled since 1990, whilecthesumption of animal fats has
decreased by 44%. This can be regarded as a fdleuwtzange).

Consumption of potatoes fluctuates significantheyt account, on average, for
10% of all food products consumed. The share ofamption of fruit and vegetables
has increased since 1990 and they now accountlfar & all products consumed. The
quantity of production, the amount imported andilatsée income influence how much
fruit and vegetables are consumed. Some of thes®s iare considered to be basic foods
while others are seen to be luxury goods with fpigbes and income elasticity.

Figure 3 shows food consumption after 2002. A ssiry trend can be noted:

decreasing food consumption in comparison to tbevong European trend.
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Figure 3: Food consumption in Hungary (2002-2009)
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Source: Author’s own compilation based on KSH (2)12

Energy intake exceeds the recommended level by 2d€6rding to nutritional
data. This is due to the excessive consumptioatofffable 15). Levels of consumption
of carbohydrates are optimal while protein consuompalso exceeds the recommended
level (KSH, 2011).

Table 15: Nutritional intake per person

‘Average of

Category 2008 2009 2004-2008 Recommended

Energy, kJ 13372| 13199 13519 10886
Protein, g 101 100 103 80
Fats, g 143 143 145 85
Carbohydrates,

g 380 371 384 370

Source: KSH (2011)

% The recommended nutritional intake for an adulowhdertakes moderate physical activity (KSH,
2011)
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Gulyas et al. (2007) has stated that the perceptod treatment of
environmental problems is less well recognised bydérians and some development
has taken place in areas that are supported bym#wia, such as selective waste
collection, which in reality has a marginal envinmental impact compared to changes
that could be made in other more significant fiedi€onsumption (food consumption,
transportation, and housing). There have been nouseefforts to make consumption
more sustainable. Infrastructural conditions aresmg and there are shortcomings with
environmentally friendly consumption attitudes asllwEnvironmental consciousness
plays an important role in making consumption neustainable (Zséka, 2007).

A growing amount of imported products contributes &n increase in the
environmental load as well. 30% of all food produate imported into Hungary today.
This figure was only 7-10% in 1990, so in the kgenty years the share of imported
products has tripled, which contributes to incnegsthe environmental load from
transportation at a global level.

After analysing the status of European and Hungdaad consumption patterns
| now examine the differences between them. Tablesimmarises the changes in
guantity and structure for the most important feategories between 1990 and 2007.

It can be clearly seen that (with the exception@fsumption of fat), the average
Hungarian consumes less food (in all food categbtigan the average European. When
comparing this data to the Western European avethgedifference is even greater.
The same trend can be found with the consumpticceddals, vegetable and fruit. The
guantity and share of fat in the diet did not cleangEurope or in Hungary. Different
trends can be seen with consumption of meat: whdat consumption is increasing in
Europe and its share does not appear likely to gidor perhaps only marginally)
according to expectations, in Hungary the amounnheét consumed is decreasing and
its share is not expected to grow in the future.

From an environmental point of view the Hungarieentl towards consuming
less meat, which is opposite to the trend in Euregpfavourable. The same can be said
about consumption of dairy products: despite tbadrto growth in Europe, Hungarian
consumption is declining.

The quantity and share of imported products in thet is increasing
dynamically both in Hungary and in Europe, espéciaith meat, vegetables and fruit
products. This means an increasing environmental lmecause of the often resource-

intensive methods of production and transportation.

89



Table 16: Comparison of European and Hungarian foocconsumption trends
(1990-2007)

Europe Hungary

Change in Change in Proportion
Consumption 4 Proportion of total 4 of total food
quantity quantity
category food consumed (%) consumed
(kg/personlyear) (kg/personlyear) (%)
138 kg— 131kg 19.3%— 176% | 110 kg— 88 kg| 16%— 13%
Cereals decreasing decreasing decreasing decreasing
81 kg on average, 11%
but growing no 73 kg— 63 kg 9% -11%
Meat tendency changel/increasing decreasing no change
169 kg—
210 kg— 221 kg 29% 163 kg 25%
Dairy products increasing no change decreasing no change
38.6 kg—
28.5kg 38 % 37.4 kg no 6%
Fats no change no change change no change
73 kg— 93 kg 10.2%— 124%
Fruits increasing increasing 155 kg—s
107 kg— 117 kg 15%— 15,6% 194 kg 23%— 31%
Vegetables increasing increasing increasing increasing
Share of meat +120%
imported cereals +83% 7-10%—
products in vegetables +174% 30%
consumption (FAO, 2010) increasing increasing | increasing

Source: Author’s own compilation based on FAO (204l KSH (2012c)

To sum up, we can see that for some food categbtiegarian trends are
different to European trends. The total amountbofifan average Hungarian consumes
is less than an average European. Consumptionsbfdnd milk is lower than the
European average in fact, consumption of fruit, fish and cheeseEmst and Central
Europe is about the half of the consumption of 15 countries. Looking at these
changes in consumption patterns we can see thd thah was highlighted by Lehota
(2004): the quantity of food consumed has peakatt Wwigh income countries, but
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structural changes are significant. In Hungaryaasiddle-income EU country, both

changes in quantity and structure are still forabe Consumption of cereals and
carbohydrates may have plateaued, while more &mit vegetables are being eaten.
Because of the increasing share of imported predtitingary is liable to become

increasingly dependant on the natural resourcestiedr countries. This may lead to
social and environmental problems in the future.

Food consumption trends cannot be solely evalubéesgd on statistical data.
GFK Institute has carried out a representative esumf adult Hungarians every two
years to analyse food consumption patters sinc®.188cording to the results of the
2009 survey (GFK, 2009), the preference for meatriiwd changed in the last few years.
94% of respondents prefer poultry and they eattpotliree times a week on average.
Results also show that Hungarians eat on averagindes a day.

The GFK survey supports the indication that condionghas decreased in most
food categories. In 2008, GFK together with TARKéated a typology of eight typical
consumer groups based on consumption patterns tisexgrhew model of universal
consumer segmentation. The structure of these grasipcharacterised in their
publication (GFK, 2009). The GFK survey measuresfggences for food categories

and not actual consumption quantities.

Knowing the results of previous research studigamsarised in Chapter 1V, |
present the research aims and hypotheses in themepter.

91



V. Research aims and hypotheses

The central focus of this dissertation is to amalifse environmental impacts of
food consumption in Hungary, with a particular view looking at both the
environmental and health aspects of food consumptio this chapter | present my
research questions and hypotheses which refletiteoprevious research questions and
theresults emerging from the relevant literature.

My research is designed to provide answers to suestions that fit with the
presented theoretical background and supplemermréwous results and shortcomings

of previous academic research.

5.1. Empirical research aims

The aim of my research is to reveal the theoreaoa empirical shortcomings
of the international literature and to suppleménising empirical results. Based on the
international and national research studies whienewpresented in Chapter IV, the
following statements can be made:

. Less research has so far been done on food consammmpared to other
consumption areas, though its importance and emviemtal impacts are
significant (Lorek and Spangenberg, 2001b; Csut@fd,2). In my research |
present the importance of this consumption sectgr duantifying its
environmental burden and | take into account heattommendations as well in
order to examine what the opportunities are foregEging environmental impacts
by changing consumption levels and structures. &garch is done using under
the banner of strong sustainability and recogrtisenvironmental consequences
of resource consumption and the need for lifestifEnges to be made.

. Former research on this topic was typically notemsing surveys but rather
using statistical databases of food consumptionpdlech by statistical institutes.
These previous studies do not necessarily showathteal food consumption
patterns of consumers. Some pieces of researchhwise surveys in their
research methodology did not use representativeegsir These research studies
are mostly based on Western European samples,sbiar ahe impacts of food
consumption there can be great differences betweantries, as the findings of
Tukker et al. (2011) confirm. Because of these iprtesly mentioned facts it is
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hypothesised that better, more accurate resultdbeaobtained using a database
based on a representative survey which can allevatialysis of real, actual food
consumption patterns. This is why | use a datalies®d on a survey in my
research.

. Furthermore, there has not yet been a represemtaiivey undertaken in Hungary
which was desighed to measure the ecological fout@f food consumption
patterns. | intend to use the ecological footpmmicator in my methodological
approach; its methodological suitability has bemsented and proven in Chapter
lll. Few pieces of research have used this indicatofar, though both from a
methodological point of view and from the perspeetf communicating results,
this indicator is highly appropriate.

. Previous academic studies did not differentiat@tgupational activity and social
segments in their examination of food consumptiach its environmental impacts.
Many studies have simply examined averages (i.ee Imat differentiated using
food consumption structure), although when anatysinmod consumption the
various demands for energy and nutrient intake Havbee taken into account
based on different activities and occupational véiets. Research which
investigates food consumption patterns and imgdaased on occupational activity
has yet to be done. My research is designed toiggoa new perspective and
improve and extend the findings of previous redear¢he academic literature.

. Food consumption directly determines the healthva@lttbeing of individuals, so
| think it is necessary to take into account heapects when examining the
environmental impact of food consumption. | carmyt e scenario analysis
concerning possibilities for reducing environmeritapacts. | examine whether
changing the structure of consumption is sufficifamtdecreasing the ecological
footprint or if there is a need to modify the lee¢lconsumption as well.

Based on the statements above, | present the legestiof my research below.
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5.2. Research hypotheses

In the literature review (Chapter Il and IV) it wesen that socio-demographical
variables influence the consumption of food in @as ways in different countries and
according to different social groups. By investiggtthe first four hypotheses we can
receive an answer to the question of which socmeatgaphic variables influence food
consumption to a great extent. Variance analysis wsed during this part of the
research (using a significance level of 5%) (H1-H4)

H1: Ecological footprints are significantly different according to level of education

| expect that people with higher education degrbase lower ecological
footprints, as they are more environmental and theamnscious, as presented in

pervious scientific research (e.g. Irala-Esteveal.e2000; Trichopoulou et al., 2002).

H2: Ecological footprints are significantly different according to gender
H3: Ecological footprints are significantly different according to age groups

H4: The ecological footprint of more actively workng people will be higher than

that of people with lower intensity jobs

Gender, age and type of occupation basically determutritional requirements
and the structure of food consumption (James ahdfiedd, 1990; FAO, 2001).

In H2, H3 and H4 hypotheses | analyse the ecolbgwatprint of food
consumption using these factors. | expect thatogecdl footprints are significantly
different as people of different genders and age® [different nutritional needs. In H4
| suppose that people who undertake different glaysactivities have significantly
different ecological footprints.
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H5: The ecological footprint of higher income groupg is offset by their healthier

consumption structure

With hypothesis H5 the relationship between theelleof income and the
ecological footprint of food consumption is a peutarly interesting question. Having a
higher income could be presumed to increase thetipaf food consumed. However,
it may also be supposed that people with highesrmes are more likely to lead more
health conscious lifestyles and could thereforesaare more moderately. It is an
important question whether a higher income makesonsumption of food healthier.

H6: Well-defined consumer groups can be defined bad on the structure of their

food consumption

| hypothesise that consumers in Hungary can beactenised according to
food consumption structures. Identifying typicabfioconsumption structures can help
in reaching consumers by an environmental polioyirag at decreasing environmental

impacts.

H7: Environmental and health aspects are compatiblevith each other: modifying
consumption structure can lead to both a healthieand a more sustainable way of

consuming food

| examine in this hypothesis whether environmeatal health aspects could be
compatible and | expect that healthier consumptdnfood has lower ecological
footprints in Hungary.
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VI. Research results

6.1. Survey and database used in the research

Quantitative analytical methods are needed dukdadsearch aims. During this
research | carried out a cross-sectional analybsrevl used the database of a survey
which was carried out within a sustainable consuonpproject. | personally took part
in compiling the survey questions. Research basedsurveys is adequate for
“descriptive, explanatory and explorative goals #rel are mostly used in such studies
where the individual is the unit of analysis” (Bahl®2003, p.274.)

The survey method is especially suitable for examjitarge data samples in a
descriptive way. When preparing the survey we tatk account methodological
recommendations concerning survey formulationiemnore a test-survey inquiry was
done before the final survey was conducted and Waepd the questions of the
guestionnaire using a small sample. During the tdation of the survey the necessary
mathematical/statistical requirements were consiland taken into account.

The survey was done within the monthly survey ‘Coasi conducted by
TARKI Zrt. in April 2010. Interviewers were used teelp individuals complete the
guestionnaire. Filling out the questionnaire usimtgrviewers increases the reliability of
the survey results as experienced interviewers hiready done the survey, have been
presented with the scientific background of theeaesh beforehand and have been
coached about how to help conduct the survey. Eurtbre, using interviewers has
been shown to increase the willingness to answegspiondents.

The population unit of the research is the totahghrian population. A large
sample survey was undertaken with a sample si2Z@X persons. The sample included
adults (those above the age of 18, with a permaaddtess and not living in an
institution) who represented the Hungarian popaoitatiA large sample size makes it
possible to generalise the results although avo&lari ‘overgeneralisation’ has to be
taken into account, and outliers should be exam{Bathbie, 2003).

With a big sample survey, probability sampling ddolbe done. Accordingly,
the sampling for the survey/questionnaire was natig representative probability
sampling in 80 settlements in Hungary. The sampas @hosen to be representative for

the following variables: habitat, gender, age awtl of education. Multistage sampling
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was carried out, whereby in the first stage thdesaent was chosen, and in the second
stage (within the settlement) a random walk mettmabined with the Leslie Kish-key
method was used to select the household. The ramddknmethod provides for testing
the probability of the sample. After choosing a $ehold, a member of the household
(who had been chosen through a probability estondgchnique using the Leslie Kish-
key) was asked to answer the survey. The Leslid-K&y process can be used to
choose the member of a household on a random Gd&ikey provides a clear and pre-
fixed method for selecting respondents (Kish, 19485).

The survey was mainly comprised of closed questidhe survey comprised
guestions regarding the frequency of consumptiofooll items and the quantity of
consumed food by primary food categories: vegetbhked dishes; fruits and
vegetables; meat; tea and coffee; bread and bakeducts; potatoes and rice; muesli;
cold cuts; milk; dairy products; pasta; eggs, ardetarian meals. The survey can be
found in Appendix 2.

The final size of the sample which | analysed wa&b Persons. These
respondents were filtered out from the completalolzte of 1012 persons. When a
missing answer to a question concerning at leastodithe food consumption categories
was found, respondents were eliminated from théyical process— in such a case
the total sum of the food consumption categorieglccomot be defined so the total
ecological footprint of food consumption could het calculated.

The survey included the category of ‘other foodngéfor breakfast, lunch and
dinner. 5.2% of respondents selected ‘consumptiootizer food item’ for breakfast,
16.9% of respondents for lunch and 18% for dinkenwever, respondents specified the
type of food they consumed and its quantity. Theneth food items were classified
using the 13 food consumption categories of th&esuwhen it was unambiguously
clear to which category they belonged.

The representativeness of the sample was tested| aompared the basic
demographical variables to national statisticsvds verified that the sample represented
the population well and this made possible the drgwf conclusions. However, it is
allowed that even with a representative sample Bagprrors can be present (Babbie,
2003) which need to be taken into considerationnguthe research process. The main

characteristics of the sample can be found in AdpeB.
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For testing H5 hypothesis | used the database ef Hlungarian Central
Statistical Office (KSH, 2012e), which includes dbconsumption data according to

income deciles.

6.2. Quantifying the ecological footprint of food onsumption of Hungarian

consumers using a bottom-up approach

In the database the quantity consumed per meal thed frequency of
consumption of each item from each food categoryewavailable for analysis
(regarding the three main meals of the day). Thightef each food item was defined
according to the weight specifications of RodlerE{@) (2004) and the food
consumption statistics of KSH (2012b) (Appendix fhe consumption of each food
item in kilograms per year was calculated for eaetpondent by multiplying the
frequency of food consumption by the quantity pexahnand by the weight per food
item. The average quantity of food actually consdiper person in kilograms can be
seen in Appendix 5.

The ecological footprint was calculated using thkotving formula:

ecological footprint (gha) = quantity consumed year per person (kg)ecological

footprint intensity (gha/kg) (1)

The ecological footprint shows the environmentapaat of the real, actual
consumed food quantity for an individual. It candaen from the formula that in order
to quantify the ecological footprint of food consution, ecological footprint intensities
regarding Hungarian food consumption need defining.

6.2.1. Results from analysis of secondary databaseguantifying the ecological

footprint intensities

Ecological footprint intensities were quantifiedsbd on the latest database from
the Global Footprint Network for Hungary (published2011). The database of the
Global Footprint Network (GFN, 2011) includes tlmlegical footprint of 160 primary

agricultural/crop products. This database is thst-Beknowledged database used in
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scientific and academic research for quantifying eébological footprint. It includes in a
very detailed way the data which are needed totdyahe ecological footprint. As a
result, | used this database in my research. Ukisglatabase, the quantity of a product
produced, the yield, the equivalent factor andvddee for the ecological footprint were
at my disposal. The quotient of the ecological fomitt (gha) and the quantity produced
(t) give the ecological footprint intensity per duet (gha/t).

In the database of the Global Footprint Network NGGR011) the ecological
footprint values for both locally produced and imed products were at my disposal. |
guantified the ecological footprint intensities lodth locally produced and imported
products and the average ecological footprint mitess for each food item were
calculated as the weighted average of the footproft the locally produced and
imported products. This way the combined footpsiae of local and imported products
was defined on product level. It was importantaket into account the environmental
impact of both local and imported products when ngfigng the total footprint
intensity due to reasons of methodology and theagmh to consumer responsibility
which is applied through my research undertakings.

After quantifying the product level ecological fpont intensities, | aggregated
the intensities for the 13 food consumption categowhich were used in the survey.
During the aggregation process the product levelogacal footprint intensities were
weighted using the food consumption statistics hef Hungarian Central Statistical
Office (KSH, 2012c).

When quantifying the ecological footprint intensiy vegetable-based meals
and vegetarian meals, the following primary ingeedlicategories were taken into
account: in the case of vegetable-based mealstaldgs, eggs and meat; and in the
case of vegetarian meals only vegetables.

Figure 4 shows the ecological footprint intensitéshe main food consumption
categories in decreasing order. It can be seen thmatintensity of the ecological
footprint per tonne is notably higher for animabked products and for tea and coffee.

The ecological footprint intensity of dairy prodsias higher than that of meat
products. This is remarkable, because when exaqithia environmental impact of
food consumption in many cases, meat is highliglatedbeing the food category with
the highest environmental impact and is the itenosehconsumption should be
moderated, although the ecological footprint intgnef dairy products is also large.
The reason for this may partly be the fact thatdbesumption of meat is, in many
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developed countries, above the recommenidthy level, while the impact of the
consumption of dairy products is probably moreafala.

The ecological footprint per one tonne of tea aaffee is relatively high, but
the absolute quantity of these items consumed tisbhosmaller than for meat. This is
probably why the environmental impact of the congtiom of tea and coffee could be
considered a less salient issue. After these ptedweggs have the fifth highest
ecological footprint intensity (about half of theodogical footprint intensity of meat
products). Bakery products and cereals have féomyecological footprint intensities.
Fruits and vegetables have the lowest ecologicdpfmnt intensity of all.

Figure 4: Ecological Footprint intensities of foodcategories in Hungary
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The analysis of ecological footprint intensitieakjhg into account both locally
produced and imported food) and the results forfologl categories are accurate to an
order of magnitude and are in line with resultsrfrihe international academic literature

(e.g. Gerbens-Leenes and Nonhebel, 2002a; Walléh, &004; Kramer et al., 1999).
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When examining the ecological footprint intensitefsfood consumption, it is
not only the footprint intensities calculated by igk¢ that may be important and
interesting, but ecological footprint per caloriancbe considered as well (n.b.
calculating and analysing footprints using a ‘byiyi' basis can lead to misleading
results as some food types are of high weight dubdir water content, while their dry
material content, and environmental impact, is IQw&he average calorie content of
the food categories can be found in Appendix 7.

Figure 5 shows the values of the ecological foatgrer 10,000 calories for each
food category. It can be seen that the order ofdbd categories has changed compared
to the chart of the (descending) ecological fomtpralues per tonne. However, it
remains true that foods of animal origin have drgeést ecological footprint intensity
(ecological footprint per 10,000 calories).

After cold cuts, meat and dairy products it is milkhich has the largest
ecological footprint intensity. Milk is followed bfjruits and vegetables which have
relatively large ecological footprints comparedHheir caloric value (greater than that of
eggs). Bakery products, cereals and potatoes maatt ecological footprints per 10,000
kilocalories, which is a positive finding as mangais are based on the use of cereals
and potatoes. The consumption of more potatoesarehls is advantageous from an
environmental perspective as their low ecologicatprint intensities per calorie are
due to their relatively high caloric value per uwfitweight.

Knowing ecological footprint intensities can help to quantify which food
categories have the greatest impact on the totddgical footprint and can help define
how ecological footprints would change if consumptpatterns changed. Appendix 8
shows the sensibility analysis of ecological footpintensities.
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Figure 5: Ecological footprint values per 10,000 kal in Hungary
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Source: Author’s own calculations based on GFN {201

Measuring the environmental impact of food consuomptising the ecological
footprint indicator is only one way of quantifyirgnvironmental impact. | use this
indicator in my research. However, it should be tioeed that by using other indicators

as well the analysis of environmental impacts eaamlade more complete.

6.2.2. The average ecological footprint of food ceomption of Hungarian
consumers

Using formula (1) the ecological footprint for aayts food consumption was
calculated for each respondent using the ecolodmalprint intensities and food
consumption in kilograms per year (Appendix 9.)eTdérological footprint of food
consumption for an average consumer is 0.51 glbkatares. Figure 6 shows the
structure of an average ecological footprint.
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Figure 6: The structure of the average ecologicabbtprint per person
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The greatest part of the ecological footprint igilautable to consumption of
meat (31%) and milk and dairy products (18%). 61%othe average Hungarian
ecological footprint for food consumption is of @mal origin. Consumption of bread
and bakery products (14%) and vegetables and fauiess common; basically, a meat-
based diet is the predominant choice of the pojmaConsumption of tea and coffee
accounts for 2% of the ecological footprint of fomehsumption.

The size of the average ecological footprint ofda@mnsumption is smaller for
Hungarians than estimates from other internatishadies. In the United Kingdom the
average ecological footprint for food consumptierDi8 gha (Frey and Barett, 2007).
Collins and Fairchild (2007) came to a similar iesegarding the size of the ecological
footprint per person in Cardiff, U.K.

The smaller size of the average Hungarians’ foodsemption ecological
footprint compared to the average Western Européss expected as the quantity of
food consumed in Hungary is less than the Europgamage (see Chapter 4.4.).

It is interesting to examine the relative contribatof the food categories to the
total quantity of food consumed (kg) and to thealt@cological footprint (Figure 7).
This comparison highlights the fact that analysimy the quantity of food consumed
and theconsumption structure does not show which food consumption categorie® ha
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significant environmental impact. This knowledgen cupplement analysis based on

environmental indicators.

Figure 7: The relative contributions of categoriesof food (compared to the
guantity and ecological footprint of the food consmed)
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It can be seen that consumption of meat makesattgedt contribution to the
total ecological footprint, despite it not beingetlioodstuff consumed in greatest
quantity. The contribution of dairy products taetkcological footprint is notable.
Despite this, vegetables and fruits account for I&§%ood consumption in quantity

while their contribution to the total ecologicabtprint is lower.
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6.2.3. Limitations of the research into quantifyingthe ecological footprint of food

consumption

The calculations for estimating the ecological foott are based on some
assumptions which may restrict how the resultskmansed. It is necessary to take into
account the limitations of this research when eatathg the results and drawing
conclusions.

The questionnaire survey on which the database ms#te research is based
measured the direct food consumption of individuedpondents for the 13 food
consumption categories. Indirect food consumptfon €xample, ingredients which are
used while preparing a meal such as sour creani)ovas not included in the survey.
Measuring the waste from food consumption was het aim of the analysis. (I
guantified the food consumption of private housdbpthe results can be compared to
statistics measuring the consumption of households.

| estimated food consumption and its ecologicaltgont for the three main
meals of the day for 13 food categories so foodseored between meals was not
included into the analysis. According to a représ@re survey by GFK (2009) about
food consumption, Hungarian people eat on averdgéres per day; the most popular
meals are breakfast and a (hot) lunch. 53% of tpulation do not eat between these
times at all. 9% of the population have a snackhe afternoon every day, 37% only
occasionally do this and 54% never do. Accordinghtese findings it is stated with
some confidence that the main consumption pattemd structures and their
environmental impacts and relative differences lsamleduced from an analysis of the
three main meals. For some food categories it ssipte that the quantities of food
consumed are underestimated. (Fruits and vegetaalfebe consumed between meals,
furthermore bread consumption might be undereséichas it was calculated from the
consumption of bakery products and in case of colds consumption bread
consumption was supposed as well based on theeinegof consumption). Regarding
the differences in quality within categories of dodahere was no possibility to
differentiate; other international studies and istishl analyses are also based on
research which uses aggregate categories as well.

The aim of the research was to better understamenkironmental impacts of

food products. Tea and coffee were included inrésearch as beverages. While details
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on direct consumption were included in the databesesumption of other fats, olil, salt
and sugar do not appear in the results. Internalti@search and academic studies have
primarily examined the quantity of direct consuroptiof food and its environmental
impacts. Changes in the consumption of salt andstfaity acids does not have a
remarkable environmental impact (Tukker et al., DO0Iwhich is perhaps why their
inclusion into such analyses is not common.

The height and weight of respondents is not knolut, the testing of the
hypotheses and the drawing of conclusions are baséide group level.

The ecological footprint calculated in the analysisderestimates the total
ecological footprint of food consumption in someywabut in the analysis the
examination of the structure of food consumptiostisngly emphasised. Regarding the
results and conclusions this limitation should b&en into account. Because of the
methodology of the ecological footprinting itsetfiis indicator gives an approximate
value of environmental impact and | regard the @gichl footprint which | calculated
in my research like this. For the aims of the redgal think this approach is
appropriate.

The limitations of this piece of research suggestigopportunities for future

research regarding measuring the environmentalatap food consumption.

6.3. The impact of level of education on the ecolmgl footprint of food

consumption

| expect that the ecological footprint of food comption is significantly
different according to level of education (H1).

For educational level (differentiated into 4 categs) there was no significant
difference found between the ecological footprifitsis is a suprising result, as it could
be expected that people with the highest educdtieval have significantly lower
ecological footprints (Figure 8).

However, there was found to be a difference inghecture of the ecological
footprint within the different educational groupghere is a significant difference in
consumption of the following items: bread and bgksoducts, muesli, cold cuts and
eggs. Furthermore, regarding the quantity of pastgetable-based dishes and
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vegetarian dishes consumed there is a statistisalyificant difference (for details of

statistical tests see Appendix 10).

Figure 8: The ecological footprint according to eduaational level
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As for the consumption of muesli, respondents vatluniversity or college
degree consume significantly more (five times mdiegn those with only primary
school or vocational degrees, and two times moaa those with secondary school
degrees. This difference can be seen in the eaalbigiotprint for muesli as well.

Consuming vegetarian meals is more typical of redpats with higher
education degrees where vegetarian dishes accour2.9% of the total ecological
footprint compared to the average of 0.4%.

Ecological footprint from consumption of cold cussthe lowest among those
respondents who have university or college degféey consume half as much as
respondents with vocational school education whaeh#he highest cold cuts
consumption. Consumption of people with primary aadondary school education can
be regarded as average.

Consumption of eggs is in a negative relationshith vincreasing levels of
education; people of primary school education cores68% more eggs on average than
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those with university or college degrees. This loarseen in the ecological footprints as
well: egg consumption accounts for 3% of the tetallogical footprints of people with
university degrees and 4.5% of the footprints obgle with only primary school
education. Furthermore, consuming pasta and velgebalsed meals is more
characteristic of people with lower levels of ediga than those with university
degrees.

In analysing the quantity and structure of food stonption we can see that
while people with higher level of education consumare from some food categories
(muesli, vegetarian meals), the consumption of feewth lower level of eductation is
higher from bread, cold cuts and eggs. It can becohat there is no significant
difference between the ecological footprints ofposlents with different educational
levels, but their consumption structure is diffareReople with a higher level of
education do not consume less from those food cae=gwhich influence strongly the
size of the ecological footprint. More highly edtexh people eat no less meat or
vegetables and fruit. Altoghether there is no digamnt difference between the
footprints.

6.4. The ecological footprint of food consumption@ording to gender, age and

nature of occupation

Research that has examined the environmental impédbod consumption has
not always taken into account the differing nutrial needs of people who undertake
different physical activities and have differentopations. In this chapter | attempt to
go part of the way towards rectifying this omissioy describing the results of an
analysis carried out using the variables of gendgg and type of occupation, which

also took into account nutritional recommendations.

6.4.1. The ecological footprint of food consumptioaccording to gender
When analysing the differences between the gerntleas be observed that the

ecological footprint of men is 0.551 gha and thiatvomen 0.475 gha. The ecological
footprint of men is higher by 14% and this diffecens statistically significant. This
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result was expected, as men in general weigh mudehave greater calorie needs. The
structure of the different ecological footprintg avorth further analysis.

Looking at the ecological footprints of men and vesmsignificant differences
can be found in the following categories: bread,esfiy cold cuts, eggs, meat,
vegetarian meals, fruit, vegetables and tea an@geoThe ecological footprint for men
derived from consumption of bread is higher by thmed, and for cold cuts and eggs it
is nearly double of that of women and thus thelatesl ecological footprint is higher.
Women have higher footprints for consumption of sluand vegetarian meals (they
eat twice the quantity of these foods as men).d&ssihese items, consumption of fruit,
vegetables, tea and coffee are also significanggdr for women (correspondingly, the
ecological footprint is greater by 26% for thesedocategories). Men generally eat
meat more frequently so their meat footprint isaggee Regarding the consumption of
animal-based foods, men’s contribution to the tetadlogical footprint is 63.4%, and

women’s 58.8%.

Figure 9: The ecological footprint of men and women
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Finding significant differences in ecological foohps according to gender is not
surprising as men and women have different eneegyachds. Results are in line with
the findings of OTAP survey (2009) which found thatn’s consumption of meat and
egg products was significantly higher than women'’s.

Women eat less food from most food categories hisdcan be seen in the size
of their ecological footprints. Women eat more loé tfood categories that have low
ecological footprint intensities (fruits, vegetabland vegetarian meals) and of foods
where the consumption level is so low (muesli,aed coffee) that it has no remarkable
impact on the ecological footprint. From these ltssiican be stated that the difference
between the ecological footprints of the two gesdrm be traced back to their having
both different consumption quantities and strucure

6.4.2. The impact of age on the ecological footptimf food consumption

Analysing the impact of age on the ecological felotpof food consumption is
important as people of different ages have differastritional needs and nutritional
recommendations are differentiated by age as Welithis section | examine whether
there is a difference in the ecological footprifaisfood consumption groups according
to age, and to what extent it can be explainedbystructure of consumption.

The age group categories used in this research we@ed based on the
categories used in typical nutritional recommermadeti(19-30 years, 30-60 years, above
60).

Statistically, there is no significant differencetlWween the ecological footprints
of the three age groups. This is a surprising tesilpeople have different nutritional
needs, according to dietary guidelines.

As for the structure of food consumption, signifitalifferences can be seen
with consumption of bread and bakery products, aoltls, potatoes and rice and
vegetable-based meals (statistical test can belfouAppendix 12).

As the ecological footprints of men and women agmiicantly different, I
analysed the two genders separately. After angythi@ ecological footprint of men and
women separately, the same statement can be sail ttee; namely, that there is no
statistically significant difference between theolegical footprints for food
consumption for the three age groups.
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There is a significant difference in the consumptiof bread and bakery
products, cold cuts and potatoes for men. The copsan of bread and bakery
products of people above 60 is significantly diéietr from that of younger respondents;
they consume 26% less bakery products than avefagesumption of cold cuts is
significantly different for all three age groupketyoungest group consumes 22% more
and the oldest age group consumes 15% less thanmens aged between 30-60 years.

This is observable in the ecological footprint$igure 10.

Figure 10: The ecological footprint of men in thehree age groups
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Looking at the ecological footprint for the foodnsomption of women, there is
no significant difference between the age groutteeiFigure 11, statistical test can be
found in Appendix 14). Consumption of bread and dogkproducts is highest for
respondents from the youngest group (they consutfe rhore), while respondents in
the ‘oldest’ group consume 10% less than peopldet 30-60, and this is observable
in their ecological footprints as well. There isignificant difference with consumption
of cold cuts between the three age groups: thegeatrgroup consumes 33% more and
the older group (above 60) consume 33% less tharage (people between 30 and 60
yrs). The ecological footprint of vegetable-base@al® for people above 60 is

significantly 53% larger than for the youngest grou
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Figure 11: The ecological footprint of women in theéhree age groups
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6.4.3. The ecological footprint based on occupatiahactivity

The H4 hypothesis examines the actual ecologicatpfints for food
consumption according to the occupational actisité respondents. | assume that the
level of physical activity has an impact on the mjitgt of food consumed and that this
can be revealed in the ecological footprint valassvell. | carry out an analysis based
on gender, age and occupational activity. As farupational activity, two groups can
be differentiated: active workers (intellectualspdarate physical workers and heavy
physical workers) and inactive people (studentasjpmers, women on maternity leave
and the unemployed).

| assume that intellectual workers carry out mostylentary work and light
physical activity; skilled and unskilled workers dooderate physical activity, and
heavier physical work is done by agricultural phg$iworkers and some entrepreneurs.

4% (39 persons) of the respondents in the datalvase not included in this
analysis as they gave answers to the questiondiegaoccupational activity which
could not be categorised (e.g. | don’t know, oth8rY% of the people in the database

are unemployed.
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As for the ecological footprint of food consumptidor active and inactive
groups, there is a significant difference. It carsben that when differentiating between
the consumers only on the basis of occupationatigcthere is significant difference
between the ecological footprints. It is the ecaabfootprint of intellectual workers
which is smaller than the average, while the faotposf pensioners is around average.
The footprint of other occupational groups is higthen average. Students and women
on maternity leave have the largest ecologicalpioots (Figure 12).

Figure 12: The ecological footprint of food consumpon according to
different occupational activity
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In the following section | analyse the ecologiaadtirints of active and inactive
groups separately.

Making a difference between the food consumptioaabifve and inactive groups
partly incorporates other differences inherentge groups. 96.3% of people above 60
are pensioners and are not actively working, wa@éo of pensioners are above 60. As
a result, handling the group of pensioners (n=24&parately is important while
analysing the food consumption of people with diffg nutritional needs. Students
(n=56), with the exception of one person, belonthage group 19-30 years and they
comprise 26.9% of that age group. They consume mioed (per dietary
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recommendation). Women on maternity leave (n=4h) lma distinguished because of

their different physiological needs.

The ecological footprint of people with active occupations

H4 hypothesis was based on the fact that (accordingutritional guidelines)
there are differences in the energy intake of stedlgnworkers, moderate physical
workers and heavy physical workers (Bir6 and Limd&888; Bir6 and Lindner, 1999).
If we suppose that the structure of the recommeiiitdstays the same while the level
of physical activity increases, then the recommdnoitake of energy should also
increase according to the level of physical agtigib ecological footprints should grow
(Appendix 16).

In this analysis | assume that the quantity of femthsumed grows with an
increasing physical activity level and so does #wplogical footprint of food
consumption. Active workers from the database @afobnd in the 19-30 year and 30-
60 year age groups (people above 60 are mostlyiveaitom an occupational point of
view as they are mainly pensioners). As for pegplenger than 30, there was a very
small sample size for each occupational categoegeistary workers n=30, skilled
workers n=65, physical workers n=5). Analysing swrhall subsamples would not
necessarily provide a representative picture whghwvhy this agegroup was not
analysed separately.

The subsample of people between 30 and 60 yedasgs enough for separate
analysis. Examination of this subsample shows tfwat,both the male and female
subsample, there is no statistically significantfedénce between the ecological
footprints of food consumption regarding differemtcupational activities (statistical
tests are in Appendix 18).

When analysing the subsample of 30 and 60 yeadifferentiated by gender),
a significant difference between the ecologicaltpoiots of different occupational
groups can be revealed (Appendix 17). This carxp&amed by the different quantities
and structures of the ecological footprints for domonsumption of the two different
genders; namely that women have lower ecologiaatipfints and they consume more
low footprint intensity products.

The ecological footprint of sedentary workers gngicantly lower than that of
either skilled or physical workers. When analysihg gender ratio in the occupational
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groups we can see that for skilled and physicalkeis the proportion of the two

genders is almost equal while 72% of the sedentamkers are women (and whose
food consumption is significantly lower than thétmeen. This is probably why there is
a significant difference between the ecologicaltfoiats for food consumption based
on occupational activity but not for gender). Amaeglentary workers the proportion
of women who have lower ecological footprints igher, and this creates a significant
difference between the ecological footprints offedént occupational groups. This
finding illustrates that the need to differentidtetween genders is crucial when
analysing food consumption patterns, as analyswegiwo genders together would be
misleading and not representative of reality.

When analysing the ecological footprint of occupadil groups for the two
genders separately (in the age group of 30-60 yetis result is that there is no
significant difference between the ecological fawmip of food consumption for
occupational groups. This is a surprising resuitit @ould be expected that people who
do less physical activity (i.e. have lower energyndnds) would have lower ecological
footprints than people who undertake moderate avh@hysical activity (Figure 13).
For some food products there is a significant difitee between ecological footprints
(e.g. muesli, cold cuts, eggs and vegetarian meals)

Men who undertake physical activity do not eat niwegsall, while intellectual
workers eat three times more than the average. efge consumption of physical
workers is 1.5 times higher than that of sedent@oykers or skilled workers. The
consumption of cold cuts is the highest for skillgdrkers while sedentary, intellectual
workers eat the least cold cuts. The ecologicalpioat of the intellectuals is, however,
compensated for by their increased consumptioramy groducts.

As for meat consumption, there is no significanffedence between the
occupational groups. Physical workers do not egetagian dishes at all; consumption
of vegetarian dishes is highest for sedentary warke

It was expected that sedentary workers would halesvar ecological footprint
for food consumption. While their consumption of esli and vegetarian meals is
greater than that of workers who do heavier physcévity, there is no significant
difference with consumption of meat. Because theysame more plant-based food
products but do not consume less meat (and consuore dairy products) the
ecological footprints of sedentary workers areant fnot significantly lower than for
respondents who do heavier physical activity. Astlfie ecological footprints of skilled
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workers and physical workers, a great differencgesn with consumption of eggs and

milk. Physical workers eat the most eggs and tast ldairy products.

Figure 13: The ecological footprint of food consumipon for active men (30-60
years)
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After analysing the quantity and structure of tlw®legical footprint of food
consumption it can be stated that, because of iffereht structures, no statistically
significant differences can be revealed for thelagioal footprints of people with
various occupational activities. The quantity oddathat sedentary workers consume is
not less than for the other categories, despitdattethat sedentary workers have lower
energy demands (based on nutritional recommendgation

For active women between the age of 30-60 yearsjgmificant differences can
be revealed between the ecological footprints afdf@onsumption either. Structural
differences are however considerable; these cataiaxphe size of the ecological
footprint. There is a significant difference betweéhe consumption levels and
ecological footprints of the three occupational ug® for cold cuts, eggs and pasta.
Women with sedentary jobs consume significantlg lesld cuts, pasta and eggs than
the other two groups where no significant diffeesican be seen. As for the other food

products there is no significant difference.
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Figure 14: The ecological footprint of food consumgon for active women (30-60
years)
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In this section, analysis revealed that there wawesignificant differences
between the ecological footprints of different qeational groups for men or women.
Results of this analysis were found to be conttargxpectations that there would be
differences between the ecological footprints afda@onsumption for the occupational
groups. Results confirm the suggestion that workeh® undertake less physical

activity consume more than the recommended amairited.

These results can be explained by different factéws peoples’ heights, | do not
suppose that there is a significant difference eing to their type of occupational
activity. For the issue of the body weight of resgents, consuming more food cannot
be justified according to the research on the bastheir different physical activities,
but if body weight does influence the amount ofd@@nsumed (and sedentary workers
may be heavier because of their higher-than-recarde intake of food/energy), this
confirms the existence of the problem of excesgitake of calories. As the height and
weight of the occupational groups are not knowmm fconclusions cannot be drawn
about this; however, the results which emergedthadecessary rejection of the related

hypothesis point out the importance of further examg this relationship.
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It is important also to take into considerationttimat only is the type of
occupational activity important in relation to ntiotmal demand but leisure time
activities can have an influencing role.

Leisure time activity can be a determinant of famshsumption. The greater-
than-expected ecological footprints of sedentarykens could be explained by their
having more active leisure time. | have examinedftequency of different leisure time
activities for the different occupational groupsoirder to get know to what extent their
ecological footprints can be explained by the ledime activities.

For both men and women it can be stated that (imtthexception of spending
time with family, friends and shopping) there amgngicant differences between the
three occupational groups in how they spend tleeute time (Appendix 19). For men,
skilled workers and physical workers spend theaie ftime more often with DIY work,
gardening and work around the house than sedemtarkers (there is a significant
difference between sedentary workers and skilledkars in this regard). Spending
leisure time with cultural activities is more commifor sedentary workers than for the
other two groups (where there is no significantedé@nce for them). Pursuing sports and
travelling during leisure time is more typical @fdentary workers and the frequency of
doing sport during leisure time is significanthffdient for both skilled and physical
workers.

The same patterns of leisure time activities caolmerved for women as well,
with some exceptions. Sedentary workers spend fresrtime less often doing work
around the house and gardening (this may be dthettact that a smaller proportion of
sedentary workers live in family houses). As foltunal activities and sports, there is a
significant difference between the frequency ofsthactivities in case of sedentary
workers and skilled workers. Sedentary workers phgsical workers spend their
leisure time more often with cultural activitiesthskilled workers (Appendix 19).

After examining the frequency of leisure time aitids it can be said that
physical workers of both genders spend their fime more often working around the
house, doing DIY and gardening, which are morevacieisure time activities.
However, doing sport is more typical of sedentaorkers, so it is not possible to say
with confidence which occupational group spendsr tleésure time in a more active
way. Leisure time activities may partly explain ti@ significantly different ecological
footprints of food consumption.
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In summarising the results it can be stated tHédy @nalysing the ecological
footprint of food consumption differentiated by den, age and occupational activity,
there are no significant differences between thelogical footprints of food
consumption according to the occupational actwitid respondents within the same
gender and age group. The level and structure olfogical footprints cannot be
explained by differences in leisure time activitether.

For men there is a significant difference betwdenthree occupational groups
regarding household income, which can confirm thectusion that men who undertake
sedentary, intellectual work (and receive higheudadold incomes) spend some of this
higher income on food - in quantities above thajgasted by nutritional guidelines.
This result indicates that the quantity of food siomed is higher than the recommended
healthy level. These results and conclusions ar@ceordance with the results of the
OTAP (2009) survey (National Diet and Nutritionaatis Surveyyhich examined the
nutritional status of the Hungarian adults basedarationally representative sample.
According to the results of the OTAP (2009) survisyo thirds of the adult population
is overweight or obese: 26.2% of men and 30.4% ahen are obese, and 35.6% of
men and 30.3% of women are overweight (Martos .et28l12). Being overweight is
most typical of middle-aged people. Malnutritiondaa state of emaciation are less
frequently present: 0.9% of adult men and 2.6%dofitavomen can be considered to be
underweight (Martos et al., 2012). Consumption ohealthy food and a lack of
exercise play a great role in obesity. This facsupported by data on energy intake
which shows that a positive energy balance in tmg Irun means that energy intake
exceeds the recommended quantity. Regarding enetglge there is a significant
difference between men and women, and there igrafisant difference between the
youngest and oldest age group. Energy intake deesday age (Martos et al., 2012).

The ecological footprint of inactive groups

The ecological footprint of food consumption is dlerafor pensioners than for
active workers. The reason for this is that, witleiag, energy needs decrease.
According to the Nutritional table of Bir6 and Limet (1988), recommended calorie
intake decreases remarkably after the age of 6€h ¥l occupational activities fewer
calories are needed for people above 60 than foplpdetween 19-30 or 30-60 years
(on average 20% fewer calories are recommendeda@ahpo people who are between
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19-30 years of age). Because of this, it could kpeeted that pensioners would
consume less and have smaller ecological footptiatis active, working people.

The ecological footprint of pensioners is in faotaer than that of intellectual,
sedentary workers; the reason for this is theifedéint consumption structure (Figure
15). The meat consumption of pensioners is highemn average and the consumption of
dairy products is higher as well. As these foodugso have quite high ecological
footprint intensity, the higher than average mewat dairy consumption compensates for
the smaller than average consumption of other fgdips. This can be seen in the
value and structure of the ecological footprintved.

The structure of the ecological footprint of won@am maternity leave does not
differ greatly from the average ecological footpriThey consume (with all food
categories) more than average (with the excepti@ygs, fruits and vegetables, tea and
coffee) which is why their ecological footprints eargreater. Their increased
consumption can be explained by their increasegiplogical needs.

Students have the biggest ecological footpringc Wwhich can be explained by
their high energy demands. Their ecological footgrare higher because they consume
more food - with the exception of vegetable-baseshlsthey consume more than
average of everything. Their muesli consumptiotmi€e as much as average, while
their consumption of bread, bakery and dairy presliscquite high as well.

Figure 15: The structure of the ecological footprim for inactive groups
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6.5. The ecological footprint of non-meat eating ondents

Looking at the international academic literatuhe heed to quantify and analyse
the ecological footprints of those who do not eatitrat all is indicated. According to
expert estimations, 1.5% of the population in Huggean be regarded as being
vegetarian (they do not consume meat at all). Egata are not available about the
number of vegetarians as so far no statisticalesunas been done (Kékény, 2009).

In the Tarki database on which my analysis is bageiimilar proportion (in the
order of the experts’ estimation) of vegetariansenMfeund to be present (from the 975
individuals, eight people (0.8%) do not eat meatalgt but do eat eggs and dairy
products). Based on the consumption data of the people no statistically valid
conclusions can be drawn. It is interesting to ma@nthat this group substituted for the
lack of meat in their diets by consuming a higheargity than average of vegetarian
meals and muesli.

From previous academic research it can be concltloEdmeat-based mixed
diets have greater environmental impacts than fdaséd diets (Pimentel and Pimentel,
2003; Gonzélez et al., 2011 etc.), because of ibater ecological footprint intensity of
meat consumption. Kocsis (2010b) confirms thas imore efficient from an energetic
point of view to consume food products of plantgorithan to source the necessary
calorie intake from animal-based food products,amsnals use a great part of the
energy which they get from plants in order to dandtanctions necessary to life.

However, following a vegetarian diet does not m@&arall cases having a
significantly lower environmental impact, as a é&&se in environmental impact from
not eating meat can be compensated for by consuimpgrted fruits and vegetables
which may have a big environmental impact as we@Hurthermore vegetarian
consumption is not necessarily healthy.) Examinthg consumption patterns and
environmental impact of vegetarians is a topicfdother research.
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6.6. The ecological footprint of food consumption@ording to income

The disposable income of an individual or househwmlaly be an important
influencing factor of what foods they consume.

With hypothesis H5 the relationship between theelleof income and the
ecological footprint of food consumption is a peutarly interesting question. Having a
higher income could be presumed to increase thetitpaf food consumed. However,
it may also be supposed that people with highesrmes are more likely to lead more
health conscious lifestyles and could thereforesaare more moderately. | expect that
people with higher incomes consume more moderatety this can be seen in their
ecological footprints as well.

In the database the income data for individuasoimewhat incomplete as only
65.4% of respondents provided details about themsgnal or household income or
income level. As H5 hypothesis can be relevanhesé¢ missing income categories, |
examined the relationship between the income lewel the ecological footprint of
households based on a database from KSH (2012e) Hungarian Central Statistical
Office database entitled: ‘yearly food consumptien capita’ (this means that | used a
secondary database for calculating the ecologamtiofints according to income, but |
think that this hypothesis is connected to the sa@mographycal variables logically,
that is why | present my results here). This databdescribes the quantity of food
consumed in 2010 by income decfleShis database (KSH, 2012e) shows the quantity
of food consumed in kilograms. These data and ttedogical footprint intensities
calculated from the GFN (2011) database are usqddatify the ecological footprint of
food consumption of the income deciles (formuld).(In the KSH (2012e) database
some food categories are different from those usede Tarki database on which my
other calculations are based: the dairy produasmmlso includes kefir (a fermented
milk drink), sour cream and cottage cheese, fomgte. This explains why the quantity
of dairy products consumed (and the ecologicaloot) is greater when examining
food consumption by income decile.

* Income deciles (KSH, 2012e): deciles of the pdjerdaranked according to the annual net income per
capita.
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Figure 16: The ecological footprint of food consumiion according to income decile
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Figure 16 demonstrates an obvious tendency: thigical footprint of food
consumption grows as income increases. With a higlmme the quantity of food
consumed increases along with the ecological fadtpPeople in the lowest income
decile have 30% smaller ecological footprints thiaa average footprint, while people
in the higher income decile have 22% larger eccollgiootprints than average. With
increases in income the ecological footprint insesasignificantly but only until a
certain level: from the'8income decile the ecological footprint increasely alightly
and there is only a slight difference.

After examining the ecological footprint of certdood categories | can state the
following: the ecological footprint of dairy anduft consumption increases with income
until the eights decile. Slight variance can benseg&h the ecological footprint for
cereal consumption but it is not significant - etreonsumption is responsible for
nearly the same size of ecological footprint fdrimtome deciles. It can be observed
that, with the exception of the consumption of aegrehe quantity (and thus the
ecological footprint) of all the other food categsrincreases according to income
decile.
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With growth in income the ecological footprint grewmoderately for
consumption of meat, eggs and milk but with dairgducts, vegetables and fruit the
ecological footprint increases more vigorously.

In order to examine the differences in consumpbetier | compared the lowest
and highest income deciles (Table 17). The grediffetrence is with consumption of
fruit and dairy products. The ecological footpfimt consumption of fruit is 3.56 times
greater for the highest income deciles and the pfadt of for dairy product
consumption is 3.21 times larger compared to thes income decile. Consumption of
fruit was analysed in more detail. With the follegifruits there is a great difference in
consumption and the ecological footprints of thevdst and highest income deciles:
apricot, sour cherries, grapes, cantaloupe and/iséraies.

The least difference is with consumption of cer@al mentioned before) and
with consumption of potatoes; the ecological fowmtiprfor cereal and potato
consumption is nearly equal for the lowest and égglncome deciles.

There is only a moderate difference in consumptbmeat products and its
ecological footprint for respondents of differentame statuses. The reason for this is
that the greatest difference in the quantity of memsumed is with consumption of
poultry and pork. Here, there is a moderate diffeeein the quantity consumed by
respondents with different income levels. The comstion of beef (with a high
ecological footprint intensity), even for the highencome decile, comprises 10% of
total meat consumption. The highest income de@k dn ecological footprint for beef
consumption that is five times as great as thah@fowest income decile, but because
of the relatively low quantity of beef consumedates not generate a great difference in

the total meat footprint.
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Table 17: The ecological footprint of the highestrad lowest income groups for the
main food categories

Ecological footprint of
highest income decile/
lowest income decile

Fruits 3.56

Dairy products 3.21

Vegetables 2.18

Meat 1.72

Milk 1.68

Cold cuts, ham 1.63

Eggs 1.50

Potatos 1.07

Cereals 0.99

When analysing the structure of food consumptibrcan be seen from Figure
17 that for respondents from the lower income éscd greater part of the ecological
footprint is taken up by consumption of cerealstapmes and eggs, while for
respondents from higher income deciles, the praporof the ecological footprint
derived from consumption of dairy products, vegktsband fruit is considerably
greater.

Many people claim that lack of income can hindealtiny food consumption.
Results show that people with higher income consumee food. Increasing meat
consumption can be seen until the eighth incomelejewhile fruit and vegetable
consumption increases as well. For the two uppeome deciles the ecological
footprints of meat, bread, eggs and potato arelsntabn for the eights income decile.
The two upper deciles do not consumer more fronsehiod, but their fruit and
vegetable consumption is higher.

The KSH (2012e) database includes data about cqigamof fat and sugar as
well. When analysing the quantity of fats and sugansumed by different income
groups it can be seen that the quantity of sugdrfanconsumed grows continuously
from the lowest income decile until to th& Bicome decile. Only with the two upper
income deciles can it be seen that the quantibesumed decrease slightly (Appendix
21). Thus only the wealthiest 20% of respondenpeapto be eating more healthily (at
least concerning consumption of sugar and fat)p&asents with an average income
level do not appear to be using the opportunityicied by their relatively high incomes
to eat more healthily - they use their higher inesrto consume more of each category
of food.
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Figure 17: The structure of the ecological footprih for food consumption
according to income deciles
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To sum up, it can be stated that the level of ineasnan influencing factor of
the quantity and structure of food consumption.gkewvith higher income do not have
lower ecological footprints, only the wealthiest%20appear not to increase their
footprints by having different consumption struetur

The KSH (2012f) database includes data about expgedon food for the
income deciles. It can be seen that expenditurdood per capita in the year 2010
increases according to level of income. Howeveratgr expenditure does not
necessarily mean greater consumption, in termsuainify. | calculated for each
income decile how much they spent on one gram @d foom each of the main food
categories. Results show that, for all food categprrespondents from the lowest
income decile spend less than those from the highesme decile (Appendix 22). This
indicates that with increasing income respondep&nd more on each gram of food.
Income status can show better the differences od foonsumption and this calls
attention to the fact that when analysing the intpa€ consumption of food, calculating
environmental impact based on monetary data alogeeikpenditure on food) could be

an erroneous approach, as higher income is noss&acky in line with consumption of
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greater quantities of food. | believe this was 8saey to note when analysing food
consumption according to income.

From chapter 6.7., my empirical results are basethe survey again.

6.7. Consumer groups according to the structure dbod consumption

The aim of this chapter is to identify typical mogeonsumption structures. |
hypothesise that consumers can be categorisedveltalifferentiated groups according
to the structure of their food consumption (H6)ertfying typical food consumption
structures can help in understanding for which fozategories there are great
differences in the amounts of food consumed.

| identified typical consumption groups using cersanalysis combined with
multidimensional scaling (MDS). For the cluster lgas | used non-hierarchical k-
means clustering and, for testing the reliabilitly tbe clusters, a two-step cluster
analysis was also undertaken.

Cluster analysis was carried out to examine theswmption structure of the
individuals (more precisely, on the energy intakeespondents for the food categories
compared to their total energy intake). Clustersctvhwere created this way show
typical consumption structures (regarding ener¢gkiay.

As a first step in the cluster analysis | examittegldistribution of the variables
of the main food categories. When studying the aldes the distribution of
consumption of milk and dairy products was conspiuas 18.9% of respondents
(n=178) reported that they did not consume milk daitly products directly. | think this
feature is in itself a determining factor of foodnsumption structures (especially as
about a fifth of all respondents belong to thisugr@and milk and dairy consumption is
one of the four major food groups). Consumptionmolk and dairy products (or its
absence) can determine the quantity of other foetis consumed and the ecological
footprint as well. The need to separately treatgitop of zero consumption milk and
dairy product respondents was confirmed by the step- cluster analysis, where two

® As data on the guantity of directly consumed foad anergy intake were at my disposal during the
research (see section 6.2. Limitations of the rebgathe food consumption structures are not etpal
the total energy consumption structures. In thegeoverview of the research | describe the ptapor

of different food groups compared to each otheyaréing energy intake.
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clusters were created. Those who did not consunmgy gaoducts unambiguously
comprised a separate cluster, while the other @il dairy consuming respondents
made up the other cluster (for the k-means clustatysis a separate cluster was created
for low and no-milk and dairy consumers as well).

Because of these findings | analysed respondentsdichnot directly consume
milk and dairy products as a separate group.

Cluster analysis is sensitive to the existence wfiey data which can mask
identification of genuine structure. This is whyfdye clustering | analysed the outliers.
| identified them with a box plot figure and asesult 35 respondents could be excluded
from the analysis, but this did not influence timafresult of the clusters.

| carried out correlation analysis on the varialitethe analysis as well, as using
highly correlated variables in a cluster analysis ead to redundancy and error (Hajdu,
2004). Cluster analysis was carried out on thevallg variables: the proportion of the
total energy intake from vegetable-based meal#, &nd vegetables, meat, bread and
bakery products, cold cuts, milk, dairy productstp and eggs.

For the next step of the research | performed neratchical k-means cluster
analysis combined with multidimensional scaling ander to group the unit of
observations (individual respondents) with the samnasumption structure into the
same group.

| applied the methodology in the following way:thed by using double the
number of clusters which were theoretically expécte this case, ten clusters). For the
next step | analysed the ten clusters using maibdisional scaling, creating a distance
matrix from the cluster centres, using the Alsaalcess. This is the Alternating Least
Squares (Alscal) approach to multidimensional agalit minimizes the sum of squared
residuals. The main product of the method is thattiph of cluster centres in a
multidimensional space and then a calculation efEhclidean distances of the centres.

As a result of the multidimensional scaling processobtain two-dimensional
coordinates for the cluster centres, and then tbesees which are not greatly different
from each other and which are closest to each @teemerged. Thus in one step, two
clusters are merged. In the next step of the psooes-hierarchical k-means cluster

analysis was undertaken for nine clusters throaghtting the final cluster centres of

® Two-step and k-means cluster analyses were utkeertéor the whole sample without treating
separately those who do not consume milk and gaogiucts directly. Both two-step and k-means cluste
analysis created a separate cluster for them, garded justified to handle this cluster separaiely
further analysis.
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the previous cluster analysis and then recalcative distance of the nine cluster
centroids. | continued this combination of multi@insional scaling and cluster analysis
until 1 obtained a spatial configuration where @nminimal dimensional space) the
dissimilarity of the data represent well the diskantty between the individuals (Fustos,
2009, p.234.) The clustering solution for this mes stretches the multidimensional
space, thereby creating clusters which are thedikstentiated clusters.

By examining the cluster centres and the spaceigioation in each step, |
obtained five well-differentiated clusters thatefd the space well and had stable cluster
centres! (The initial and final cluster centres can be fbimAppendix 23).

The Table 18 shows the distribution of cluster mersbip wherein five clusters
are from the cluster analysis and the sixth clugtpresents those who do not consumer
milk and dairy products directly. The distributiasf cluster membership can be
regarded as balanced.

Table 18: Cluster membership based on the structuref food consumption

Cluster Size Share (%)

1 159 16.9%
2 72 7.7%
3 217 23.1%
4 141 15.0%
5 173 18.4%
6 178 18.9%

Total 940 100%

Figure 18 Iillustrates the clusters created accgrdm the structure of food

consumption.

" The stability of clusters were tested by omittivariables by k-means and two-step clustering. The
clusters presented in the section have proven sbete.
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Figure 18: Clusters according to the structure ofdod consumption
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Cluster 1: Consumption of meat and vegetable-based disltesminant; the proportion
of energy intake from the consumption of meat aedetable dishes is higher than
average. Besides this, consumption of eggs is stiatelngher than average, while the
proportion of energy intake from bread and bakendpcts is below average.

Cluster 2: The energy intake from milk and consumption of meadominant is this
cluster (the highest proportion for consumption roflk). The proportion from
consumption of bread and bakery products and cold s relatively low, while the
consumption of other food products can be regasdealverage.

Cluster 3: The consumption structure of those who belondi®dluster can be seen as
‘average’; the only exception is with consumptiohnoilk where the proportion of
respondents’ energy intake (4.6%) is slightly less average (7%).

Cluster 4: This cluster is defined by having a relatively thignergy intake from
consumption of fruit, vegetables and dairy produ€lsect consumption of fruit and
vegetables is greatest for this cluster, and copsomof milk is dominant. The relative
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contribution of dairy consumption to total energtake is two times higher (6.8%) than
average (3.4%). Consumption of milk is quite higth@ugh the relative contributions of
consumption of pasta and vegetable dishes is Itveer average.
Cluster 5: consumption of bread and bakery products accdont§0% of the energy
intake of the cluster member; furthermore, the propn of energy intake from the
consumption of cold cuts is notable as well. Meatstmption is below average, the
consumption of other food products is around averag
Cluster 6: Respondents who belong to this cluster do not woesmilk or milk
products directly. This is compensated for by tihelatively high consumption of meat,
pasta and vegetable dishes. The proportion of tda@tsumption of fruit and vegetables
is the second highest here, after cluster 4.

The differing structure of the clusters accordingenergy intake is highlighted
when looking at the structure of the clusters réma@ the ecological footprint (Figure
19).

Figure 19: The structure of the ecological footprim for typical food consumption
clusters
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In the first cluster the proportion of the ecoladifootprint derived from meat
consumption is the highest (41.5%) of all clustmnd the proportion of the ecological
footprint from consumption of vegetable dishes 1%8) is higher than average (10.4%).
In the second cluster, consumption of milk accodots25.8% of the total ecological
footprint of food consumption, while the size ofetlecological footprint from
consumption of bread and bakery products is thesbwith this cluster (4.1%). Cluster
3 can be regarded as an average cluster, so tietuse of the ecological footprint is
ordinary as well. In the case of cluster 4 it carsben that the ecological footprint from
the consumption of fruit and vegetables is the ésyh(6.4%), diary consumption
accounts for 10.5% and consumption of milk requkdsA% of the total ecological
footprint. In cluster 5 it is bread and bakery pras which take a considerable 24.8%
of the ecological footprint while consumption of ads less than average and the
ecological footprint for the consumption of coffared tea is the lowest. In the cluster
for which respondents do not consume milk and daipducts, consumption of meat
accounts for 40.7% of the ecological footprint &éimel ecological footprint of coffee and
tea consumption is the highest here from all chsst2.3%; the average is 1.8%).

In the following section | analyse these clustesisigi socio-demographical
characteristics.

Cluster 1: Meat and vegetable-based dish consumers

Members of this cluster live both in villages ammvhs. Settlements with
populations of 1-5 thousand inhabitants and 5-Dughnd inhabitants are typical. As
for their educational level, a lower than averadeocation predominates (the proportion
of people with degrees in higher education is Id8.2%) and people with primary
school education are overrepresented (30.2%) cadp@r average (23.2%)). Elderly
people are well represented in this cluster. Tlogp@tion of people between 40 and 49
is the highest here compared to other clustershéumore, the proportion of people
between 60 and 69 years (12%) and respondents d@boil2%) is higher than average.
The number of unemployed respondents is the highdkts cluster. The proportion of
single households is also the highest (23.5% oflsimespondents belong to this
cluster). Members of this cluster are less enviremmly-conscious. They are less
happy and satisfied in general and even less igatigfith the status of their health. For

leisure time activities they go less frequentlyctdtural events. Window-shopping and
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shopping is most typical for this cluster. Consuopof fresh local fruit and vegetables
and local food is the lowest of all clusters.
A typical member of this cluster is a single, lesisicated, elderly person living

in a smaller settlement, with less active leisuret

Cluster 2: Meat and milk consumers

Members of this cluster are more urbanised: mopleethan average live in
Budapest, in county towns and in towns. The typstze of their settlements is a town
with above 50 thousand inhabitants. Respondentshady educated; the highest
proportion of respondents with university degre2®.2%) is found here. This is the
‘oldest’ cluster with 20% of respondents above Ti@e proportion of pensioners in this
cluster is the highest; furthermore, the proport@ihwomen is quite high as well
(62.5%). Household size is smallest in this clystiee reason for this being the high
proportion of single households (27.8%) and douldanber households (33.3%). Their
environmental consciousness is average; they anewsbat happier and more satisfied
in general with their lives but they are the leaatisfied with their health status.
Travelling is not typical of them and members a$ ttiuster are quite passive regarding
other leisure time activities as well. Consumptidrconvenience food is least frequent
and the proportion of local fresh fruit and vegé&talzonsumed is the highest.

To sum up, a typical member of this cluster is Elerdy person without much
active leisure time who has a conservative Hungatiat. They are more educated, live

in bigger settlements and are more conscious tlhetec 1 members.

Cluster 3: Average consumers

The level of education of respondents from thistdu is higher than average.
This cluster is younger than average; the age gaflgD-39 years is well-represented
(27.6%). Respondents with intellectual, white-aolleorkers are found in the highest
proportions here. The size of households is lafger average 3.03 persons) than
average. This group is the most environmentallyscmus and the happiest as well;
they are also more satisfied with their healthustdhan average. Members of this group
spend their leisure time in an active way. Theagtrency of travelling is higher than
average and leisure time spent window-shoppingdant sport is the highest.
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A typical member of this cluster is a young-mid@lged person who lives
probably as part of a family and who has an intélial job. Their life is happy and
balanced and they spend their leisure time actively

Cluster 4: Fruit, vegetable and dairy product consumers

This cluster is rather urbanised; the number gbeadents living in villages is
low in this cluster. The educational level and s of households are average. This is
a younger cluster with respondents between 20-2D 38139 well-represented. The
proportion of students and women on maternity lesvéigher. The proportion of
respondents who undertake physical work is the $bweé heir environmental
consciousness is above average, and they are matisfiesl with their lives than
average. Travelling and pursuing sports are typaalre time activities. Consumption
of local food is the highest in this cluster.

The environmental consciousness of respondentghehthan average and the
high proportion of fruit and vegetables consumed aespondents’ more frequent
sporting activities could point to the conclusitiatt members of this cluster lead a more
conscious lifestyle from both environmental andltheaerspectives.

Cluster 5: Bread and bakery product consumers

This cluster contains the highest proportion ofpogglents who live in the
capital, Budapest; fewer respondents live in cqutdwns. Members of this cluster are
educated; few members have only completed primahpd. This is the youngest
cluster with 26.3% of respondents under 19 yeads28318% of respondents between
20-29 years. The proportion of men is highest is ¢gmoup (58.4%). The proportion of
physical workers is the highest here; the numbeskdlied workers and students is also
high. The cluster has the largest household sizembérs of this cluster are more
environmentally conscious and happier than averdngsy, are the most satisfied of all
clusters with their lives and their health staflisis is an active group regarding leisure
time activities. The frequency of attending cultwreents is the highest for this group
which can be explained by the high number of redpats who live in Budapest.

Travelling and spending time with family and frienid most typical of this group.
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A typical member of this cluster is a young man Jikies with his family and
who travels actively and undertakes cultural atéisi The average younger age
explains the higher-than-average consumption ofadreand bakery products
(presumably due to the higher need for carbohydrame more active lifestyles).

Cluster 6: Consuming no milk and dairy products

The share of respondents living in the capital oityBudapest is the lowest here
(12.9%, compared to the average of 17.4%). Membiketisis cluster commonly live in
smaller towns; living in villages is not typical tfiem. The educational level of an
average member is lower than average. As for aeeeagp, from 30-39 or 40-49 is
typical. The number of respondents living alone entvo-person households is high.

This group is the least environmentally conscidesst happy and least satisfied.
Travelling and spending time with friends and fagmg done least frequently; other
leisure time activities are done at an averageugagy. Eating convenience foods is
most typical of this cluster.

Table 19 summarises the cluster characteristics.
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Table 19: Summary of cluster characteristics

Clusters  Cluster 1 Cluster 2 Cluster 3  Cluster4  Cluster 5 Cluster 6
Fruit, Bread and
Meat and Milk and vegetable .
Average ) bakery No milk
Name vegetable meat and dairy
consumers product consumers
consumers| consumers product
consumers
consumers
Share (%) 16.9% 7.7% 23.1% 15.0% 18.4% 18.9%
Gender Both gendefs More More Both More men More
women women genders women
The oldest The
Age Rather olde cluster Younger Younger| youngest Average
group
Level of Slightly Highest leve .Sllghtly .Sllghtly Slightly
. lower level . higher level| Average | higher level| lower level
education | of education X . .
of education of education of education| of education
Urbanised, Rather
with the urbanised,
Type of L!ve both in Rather L!ve both in Rather highest less
villages and . villages and . number of | respondents
settlement urbanised urbanised
towns towns respondentg from the
from the capital and
capital city villages
Income Slightly The lowest Higher Averageg  The highest Lower
level lower
Household| Many single Onmeeﬁqrt;t(\;vro— Big Average Big Smaller
size households households 9 households| households
households
Less cultural . Travelling, Average,
- . Travelling,| cultural ;
. activities, Travelling, spending
Leisure . sports and programs, : .
: but more Quite sports and . time with
time X . : less spending )
g shopping passive window- . . family and
activity . : cultural time with . .
and window- shopping - ) friends is
. activity family and .
shopping friends less typical

* Note: All characteristics compared to average

Knowing the characteristics of clusters and theiembers can help in
identifying and communicating with consumers witlarwing food consumption
patterns. The clusters which result from this asialyshow typical consumer groups
according to the structure of their food consumptiés the cluster analysis was carried
out exclusively on consumption structures, it stobke taken into account that
consumption of a higher proportion of higher ecalaf footprint intensity food
products does not necessarily mean greater qeantififood are consumed per se. This
is why the ecological footprint of the first clustgneat and vegetable dish consumers)
is smaller than the average ecological footpririte Teason for this is that while the
consumption of meat and vegetable-based mealsgisehithan the average, they
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consume half as much bread and milk as the avaadetheir fruit consumption is
lower as well. (The ecological footprints of theistiers can be found in Appendix 24).
Meat and milk consumers (cluster 2) have lower agioll footprints, they consume
less bread and cold cuts. The high proportion cdtnd@es not mean greater quantities
of meat consumption. The ecological footprint oé@ge consumers (cluster 3) can be
regarded as average, while the ecological footprfirituit, vegetable and dairy product
consumers (cluster 4) and bread and bakery procmasumers (cluster 5) is 20%
greater than average. This is due to the factttiete consumers do not consume less
from other food products, but they consume morésfrwegetables and dairy products
and bread, while their consumption can be regaraedaverage from other food
products. Members of cluster 6 do not compensaie thck of consumption of milk
and dairy products by consuming more than averag®m bther food products, thus
their ecological footprint is 28% lower than avexag

As a result of this cluster analysis we can comértow which food groups
should be consumed more or less in each of therdiit clusters so that members’ food
consumption patterns have lower environmental irnpad are healthier. These results
justify the previous findings (see Chapter 6.4o)rfranalysing the food consumption of
the income deciles based on the KSH (2012e) dagalid®se respondents who are
more environmentally conscious than average and hagher incomes (cluster 4 and 5)
do not make ‘sacrifices’ by reducing their food somption. Consuming more healthy
food (more fruit and vegetables) occurs addition but these respondents do not
consume less food, nor do they have lower ecolbduztprints. Those respondents
who have lower incomes (cluster 1 and 2) do notehawer footprints because of
consuming less meat, but because of consumindrigssand vegetables.

The primary aim of the analysis was to indentifyffedent consumption
structures. (The size of the ecological footpricas be different in case of the whole

population.)
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6.8. Scenario analysis about the possibilities fatecreasing ecological footprints

Responding to the pressing question for academseareh about the
environmental impacts of food consumption shoultlardy involve an analysis of the
quantity and structure of consumption. The need take into account both
environmental and health perspectives is clearg@usnd Clancy, 1986; Wallén et al.,
2004). Previous research has not unambiguouslyeprdfiat the structure of food
consumption is clearly linked to both health andiemmental impacts.

In this section | examine to what extent the eciolalgfootprint of food
consumption can be decreased when the structufeodf consumption is modified
towards healthier diets. Using a scenario analygmoach | define fixed diets which
are used to show up how environmental impact isifiealdwhen consumption patterns
change. This methodology is often used and is @opwhen measuring the
environmental load of food consumption.

Many scenario analyses do not start by using oead Lonsumption patterns but
they use ‘ideal diets’. These are diets which Batisetary recommendations from a
health perspective. The environmental impacts e§e¢hkinds of diets are calculated.
However, the diets that they are based on are Iwatya realistic or typical. | base my
analysis on the actual food consumption patterrsiofeyed respondents and | present
alternatives which are achievable and realizablesganario group A. | undertook
scenario analysis for the ecological footprint nfaverage Hungarian consumer so that
results could be compared to international resesgstlts. | supposed that an average
consumer has an active lifestyle and undertakesdium level of physical activity
(which corresponds to the average consumer acaptdirenergy intake data (Sarkadi
Nagy et al., 2012)).

Table 20 shows the first group of scenarios.
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Table 20: Scenarios for changing the structure ofoiod consumption (A)

Change in

ecological

footprint
(%)

Basic scenarip Actual consumption 377 0.510 -

Ecological
footprint
(ka) (gha)

Quantity

Scenario

Meat consumption is reduced by
1 one occasion per week, no 369 0.485 -5.0%
replacement

Meat consumption is reduced by
one occasion per week,

2 replacement with fruits and 407 0.506 -0.9%
vegetables
Meat consumption is reduced by
3 one occasion per week, 373 0.4903 -3.9%

replacement with pasta
Meat consumption is reduced by
4 one occasion per week, 374 0.507 -0.6%
replacement with dairy products

If a decrease in the consumption of meat is nostgubed for by consumption of
other foods, the ecological footprint can be redubg 5%. In this case, calorie intake
decreases as well (this scenario, although it nesgmsfar-fetched, is however not
baseless. On average Hungarians consume an exceswmes (KSH, 2011)). In the
next cases | defined scenarios where a decreasensumption of meat is substituted
for by other food products (i.e. maintaining thégoral calorie intake) so that results
can be compared to international research findings.

The greatest reduction in ecological footprint cdobk realised by consuming
more pasta or cereals. Increasing the consumpfifmui vegetables or dairy products
does not decrease the ecological footprint mucloybene percent). The reason for this
is that these products have relatively high ecahligfootprint intensities per unit of
calories.

In the next group of scenarios | analysed the imp&achanging diest according
to the recommendations of the Hungarian Nationatitute for Food and Nutrition
Science (OETI). During the research | used the mesended, normative food
consumption basket compiled by OETI for the minimexistence guidelines of KSH
(2010) (which relates to the diet of a moderatelyva, healthy person who consumes

2400 kcal per day). | modified the consumption cites with lower meat and egg
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consumption using the recommendations of OETI anahdlysed changes in the
ecological footprint.

| calculated not only with a reduction in consuroptiof meat but with a
reduction in consumption of eggs as well and araythe scenarios with and without
replacement of calories. Recommended meat consoimisti32% lower (40.8 kg/year)
and recommended egg consumption (161 pieces/ysatdd% lower than present

consumption level.

Table 21: Scenarios for changing the structure ofoiod consumption (B)

Ecological Change in
(ka) footprint ecological
9 (gha) footprint (%)

Quantity

Scenario

Meat consumption
1 recommended by OETI, no 357.15 0.45 -12.3%
replacement

Meat and egg consumption
2 recommended by OETI, no 349.66 0.44 -14.4%
replacement

Meat and egg consumption
recommended by OETI,

3 replacement with fruits and 459.16 0.50 -2.6%
vegetables
Meat and egg consumption

4 recommended by OETI, 363.11 0.50 -1.8%

replacement with dairy product
Meat and egg consumption

5 recommended by OETI, 361.67 0.45 -11.3%
replacement with pasta
Meat and egg consumption
recommended by OETI,
replacement with fruits,
vegetables and pasta

n

416.42 0.48 -5.4%

The ecological footprint can be reduced by 12.3%efs meat consumed
according to the recommendations and there is bstigution of calories. When cereals
(e.g. muesli) substitute for processed meat, tldogical footprint decreases by 4.1%.
In this scenario group, replacement with fruit arjetables with low caloric value
reduces the ecological footprint least of all (byp%). The ecological footprint
decreases by 14.4% if we consume meat and eggsdaggdo the recommendations
and there is no substitution of calories. Maintagnthe original calorie intake and

replacing reduced meat and egg consumption witbrddod products, Table 21 shows
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that the ecological footprint decreases the leastase of replacement with dairy
products. The greatest decrease can be reachecedigcement with pasta (the

ecological footprint decreases by 11.3%), as thosl fcategory has the lowest ecological
footprint per unit calories. Replacing meat and eggsumption with other foodstuff

can show to what extent the ecological footprinfoafd consumption could be reduced
when combining food categories which are recommeradehealthy food and tailored

individually.

According to the research results of McMichaelle{2007) who are often cited
in the academic literature, in order to moderate #ifects of climate change,
consumption of meat should be radically reducedMiMhael et al. state that a daily
average of 90g of meat is a recommended maximumhandoes not recommend
consuming processed meat. The present ecologic#ipriot could be decreased by
17.5% if these recommendations for meat reductiom applied without calorie
replacement. A notable reduction in the ecologioatprint would be witnessed in the
case that 90g of meat were consumed and that eslovere replaced with dairy
products or fruits and vegetables (namely, a deereathe ecological footprint by 4.6%
and 3.8%). In the case that consumption of meae weplaced with cereals then the
ecological footprint could be reduced by 13% onrage. (Details of calculations can
be found in Appendix 25.)

In this section | presented potential alternatif@smoderating the ecological
footprint. It can be stated for each person, bamedheir individual needs, to what
extent and in what direction the structure of famshsumption should be modified to
create a healthier and more sustainable food cgptsnmnstructure. Exact values can be
defined by dietary experts.

Summing up the results of the scenario analysisgnl state that the greatest
reduction in the ecological footprint could be aopiished by supplementing the
consumption of meat with food products which hawdatively low ecological
footprints/caloric value intensity. Results showattha moderate reduction in the
ecological footprint can be made by modifying canption patterns in small steps and
to a small extent.

A greater reduction in the ecological footprint ktbdbe accomplished only
through radical changes to diets. However, evempdssibility of a moderate reduction
should not be undervalued. By moving and chandiegstructure of food consumption

141



step-by-step in a healthier direction the environtakload is mitigated. By small

changes in consumption we can arrive closer togmal of consuming food more

sustainably. The result achievable depends graptiy which food products are used to
supplement any reductions in the consumption oftmaead what their ecological

footprint per calorie item is.

Additionally, these further reductions could be mdy reducing the quantity of
food consumed and the calorie intake, which woudd desirable from a health
perspective as well. It is important to note tthet only modest possibility for reducing
the ecological footprint results from the fact thia¢ current consumption of meat in
Hungary is below the European average.

Changing food consumption habits is a long-termcess. Food consumption
itself cannot be substituted but the structureasfscamption can be modified in favour
of health and sustainability considerations. Ndiaiould consumers be motivated to
change independently but the development of pydalcy instruments for this purpose
is needed as well. Scenario analysis can help wsstmlise with which diet we can
reduce the ecological footprint the greatest. Ipassible to make food consumption
healthier and lessen the ecological footprint atshme time.

6.9. Evaluation of the research hypotheses

In this section | summarise the research resultista@ main research findings
are compared with results of international reseaftle Summary section summarises

and evaluates the main conclusions and lessonsthemesearch

H1: Ecological footprints are significantly different according to level of education

Results did not prove that there are significantfechnces between the
ecological footprint according to educational leueéspondents of higher educational
level do not have lower ecological footprints, the consumption structure is different.

H2: Ecological footprints are significantly different according to gender

The ecological footprints of men and women are iB@gamtly different, as
expected. This is due to different consumption tjiaand consumption structure as
well. The hypothesis for genders was confirmed.
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H3: Ecological footprints are significantly different according to age groups

As for age groups, results did not confirm that legiwal footprints are
significantly different either for men or for womebut structural differences exist.

H4: The ecological footprint of more actively workng people will be higher than
that of people with lower intensity jobs

Results have shown that if we examine the ecolbgicatprint of food
consumption differentiated by gender and age gragpording to occupational
activities, no significant difference can be reeelal When no distinction is made
between genders and age groups, significant diféexe are revealed, but this is due to

the varying proportion of the genders within thewuational groups.

H5: The ecological footprint of higher income groupg is offset by their healthier

consumption structure

Analysing the ecological footprints according tocame deciles (using
secondary database), we could see that ecologiogprint increases until the eigth
income decile. The upper two income deciles consumee fruit and vegetables and
their consumption of meat and bread does not isereRevealing the relationship
between income and ecological footprint confirms dissumptions of Zhu et al. (2006);
namely, that people with a higher income (in mylgsia, the upper two income
deciles) live somewhat healthier lives, but this net enough to decrease the
environmental load. A decrease in the consumptfahase with an average income is

necessary in the future.

H6: Well-defined consumer groups can be defined bad on the structure of their

food consumption
As a result of the cluster analysis, consumers lwarcategorised into well-

differentiated groups according to the structureghsfir food consumption and these
clusters are different regarding social charadiesigs well.
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H7: Environmental and health aspects are compatiblevith each other: modifying
consumption structure can lead to both a healthieand a more sustainable way of

consuming food

Results concerning the modification of the struetwf food consumption
confirm and supplement previous research. Resuliswsthat modifying food
consumption towards a healthier structure could trdmrte to lessening the
environmental load. My results indicate that redgcconsumption of meat would be
beneficial both from a health and an environmept@ht of view. The ecological
footprint can be reduced if less meat and eggs@nsumed. In case of substitution of
calories, the largest reduction in the ecologiaitfrint can be made by consuming
those food products which have lower ecologicatgants per calorie (e.g. pasta).

Much research has investigated the possible impachanging diets. When
interpreting the results (in terms of impact onltiteand environment) it is necessary to
take into account which indicator/s were used erftsearch and what the starting level
of consumption was.

As Western and Northern-European food consumpsocurrently higher than
the present Hungarian level of consumption, inteonal studies done in these
countries show greater potential for reductionsnthasults concerning Hungarians’
consumption of food (Johansson, 2005; Risku-Narg.e2009; Tukker et al., 2011).

When comparing these results with other internaflictudies it is important to
look at the system boundaries. It is only thoseulteswhich are interpreted and
measured within the same system boundaries thabeamsed for comparison. It is
necessary to look at what was examined during @p»é research when measuring the
environmental impact of food consumption (for ex&mpvhether the impact from
transportation and preparation was taken into atcaoluring the analysis). System
boundaries should include the size of food portiamsich can vary from country to
country. Cultural factors can have a great infleena what food is consumed, and in
what quantities.
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VII. Summary

The aim of my research was to quantify the envirental impacts of food
consumption of Hungarian consumers and to analyseftom a consumption-based
approach, thereby showing the environmental resbititys of consumers regarding
food consumption. | applied the ecological footprmethodology during the research to
define the environmental impact of food consumptibood consumption cannot be
substituted for by anything else until after phymipcal needs are met but its
environmental impacts are notable, despite thetfattthe evaluation of environmental
impacts receives little emphasis in environmentdicgmaking.

In the first chapter of the dissertation | sumnedighe development of the
consumption-based results and | analysed defistafrsustainable consumption which
then served as a theoretical basis for understgrahd analysing my research goals. |
presented an overview of the environmental impadtfood consumption and a
definition of sustainable food consumption in Cleapt, where the many interpretations
and nuances of the concept support the propoditianthe research topic should be
approached from more perspectives. One of the mygmirtant aims and results of the
dissertation, regarding the theoretical part, wasyathesis of the definitions of
sustainable food consumption (Chapter II).

| used the ecological footprint indicators in thesearch to measure the
environmental impact of food consumption; Chaptiecdnfirms the suitability of using
this methodology.

The antecedents in the scientific literature, whigre presented in Chapter IV,
served as a basis for my research. | then fornmailatg own research hypotheses. A
summary and systematization of the scientific dtere on the environmental load of
food consumption (Chapter 1V) is an important resafl the theoretical part of the
dissertation. This kind of categorization has ne¢rbdone in the international literature
before.

The research aims, hypotheses and the data souecespresented in Chapter
The empirical results of the dissertation were @nésd in Chapter VI. In my

research | aimed to present a new perspective @nchgrove and develop existing

scientific research. Based on the results from mpigcal research, | now summarise
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the conclusions of my research and the contribubiomy results to the research topic

analysed.

7.1. Conclusions and review of the significance osults

The aim of my research was primarily to create acdgtive study of the
ecological footprint of food consumption of the Kyanian population. Little research
has presented an analysis so far of the envirorahénpacts of food consumption,
using real survey-based data. | quantified the ogpcdl footprint of Hungarian
respondents which stems from direct food consumpigng bottom-up methodology.
The ecological footprint intensities were calcuthtieom the latest database of the
Global Footprint Network (2011), while the quantay food consumption data came
from a nationwide representative survey databas$e fEliability of my results is
improved by the fact that my data are based onrgelarepresentative nationwide
survey-based sample. There has, until now, not baerey-based research undertaken
in Hungary to evaluate the environmental impact®ofl consumption.

Looking at the size of the ecological footprinicén be stated that Hungarians
consume less food than Western Europeans. Thavedyasmall Hungarian ecological
footprint (compared to the European size of ecallgiootprint) does not entitle
Hungarians to increase their consumption of foodhan future. Results highlight that
the real level of consumption of food of Hungariaiefined using surveys and
statistics) does not correspond with perceptionst tHungarians are significant
consumers of meat.

In the structure of an average respondent’s foatpanimal-based products are
dominant (61%). The size of the ecological footpria mostly influenced by
consumption of meat, dairy products and bread.

After analysing the ecological footprint of foodnsmmption according to level
of education it can be said that there is no sicgmit difference. Thestructure of
consumption is, however, different for differendlglucated groups of respondents. It is
surprising, however, that in contrast to expectetithere is no significant difference
between the ecological footprints of meat, vegetsbhd fruit.

When making conclusions from my research resulis inportant to take into
account the limitations of the research (see Cln&pge). During the research | analysed
the ecological footprint of directly consumed food.
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In my research | revealed that there are significhfferences in the structure
and ecological footprints for food consumption adoag to gender. Men’s ecological
footprints are not only higher because of the greguantities they consume, but
because of the differing structure of food consuompt{more food consumed with
higher ecological footprint intensity).

When | analysed the ecological footprint of foodh&mption according to
gender, age and type of occupation, results ofatedysis showed that there are no
significant differences within the same age groud gender regarding occupational
activity, which is a surprising result. The hypdiise that there are significant
differences between the ecological footprints obple with different occupational
activities was not confirmed. Leisure time actedti do not explain this result
sufficiently. |1 think that more analysis is need@dreveal the cause for the greater
consumption of food by people with a lower levepbisical activity. This analysis has
highlighted the significance of differentiating tveten genders and age groups when the
food consumption of people with different physicakcupational activities is analysed
otherwise misleading conclusions could be drawms ®proven by the result that if no
distinction is made between genders and age granghsve analyse food consumption
and its ecological footprint in combination accoglito occupation, then significant
differences are be revealed in the ecological faatgthough this can be tracked back
to the varying proportion of the genders within deeupational groups). The ecological
footprint for food consumption for those who aradtive from an occupational point of
view (pensioners, women on maternity leave, stigjastsignificantly different, a result
which fits prior expectations.

Examining the income status, the ecological footpresults showed that people
with higher income consume more food. The ecolddamztprint increases according to
this by income decile; however, the structure ofistonption changes: the largest
difference is with consumption of fruit, dairy anelgetables. It is an interesting result of
the research that in case of the upper two incoealed the ecological footprint for
food consumption does not increase notably - tigesaps use their higher incomes to
consume more fruit and vegetables and their consampf meat and bread does not
increase. Here, a higher income does not mean nmrsumption per se but greater
consumption of healthier food products. This appesr respondents’ ecological
footprints as well. Middle income level groups ukeir relatively high incomes (i.e.
higher than the lower income groups) to consumeenfmod and their consumption of
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fruit and vegetables appears to be supplementary i{idoes not replace other food
products).

One important result of the dissertation is thatentified significantly different
consumer groups regarding the structure of foodswmption using cluster analysis.
Understanding this typology can help to reach comss when there initiatives are
undertaken to change the structure of food consomp@hose who consume more
fruit, vegetables and dairy products do not haweeloecological footprints, regarding
total food consumption. Those consumers whose copison structure is dominated by
meat consumption, which is of higher ecologicaltfwmt intensity, do not necessarily
have higher ecological footprints. Consumers whondb directly consume milk or
dairy products have lower ecological footprints.eTtlusters which result from the
cluster analysis not only differ according to camgtion structure but they are
characterised by their distinct socio-demograpleiatdires and result from different
lifestyles.

In my dissertation | analysed the possibility ofciasing the ecological
footprint of Hungarian consumers through changhegrtdiets. | succeeded in revealing
that by modifying the consumption structure towahggalthier options environmental
impact can be reduced. With the example of redusteg by step the consumption of
meat and processed meat and eggs towards an opewedll showed the impact of
dietary changes on the ecological footprint. Theults indicate that if a reduced
consumption of meat is substituted for by the camstion of other food (i.e. calorie
intake is maintained), the largest reduction in ¢belogical footprint can be made by
consuming those food products which have lower cggoal footprints per calorie.
Analysis revealed as well that in order to sigmifily decrease the ecological footprint
of food consumption, radical changes are neededeMer, it is necessary to highlight
realizable changes to consumers, and even thesmyehacan realistically reduce
environmental impact. These results are in accaeavith international findings; the
reason for the smaller scale of results is that ghantity of food that Hungarians
consume is lower than that of the average Eurofespecially Western-European).
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Measures for changing food consumption patternsildhonot separately treat
environmental and health issues. The ecologicalpfod can be a great means for
communicating about suitable levels and types @fdf@onsumption in the future.
Closer cooperation of expert groups is needed @ ftiture in order to develop
alternatives which are adequate both from environtaleand health perspectives.
Changing the structure of food consumption is madee difficult by the lock-in effect
which is why the support of the public policy iseded to change consumption patterns.
Informing and motivating consumers is needed taenghat they have the knowledge
that changing their food consumption can lead toomby favourable health effects but
also to lessening of environmental impact.

Creating sustainable food consumption clubs wouldpsert a change in the
structure of food consumption and help moderatarenmental impact. Consumers
need an unambiguous message about the healthimss@ronmental impacts of food
products. Furthermore, if food offerings in pubdiatering were modified this could
contribute significantly to changing consumptiotteans.

These recommendations and conclusions are moreacalplel to developed
countries as the subject of the analysis was thegical footprint of food consumption
in developed countries (where the level of foodstoned is higher than the world
average and so is the environmental impact). T t&f food consumption is lower in
Hungary than in Western Europe. Harmonizing treatnod environmental and health
issues would have greater impact in countries ghdater food consumption per capita.

7.2. Directions for future research

Beyond answering the hypotheses it addressedydbearch bought up issues
which need further research and analysis. The diriis research was not only to
answer the specified research questions but to pmlpoint directions for further
research. Of these | would like to specify thedwiing:

With more detailed knowledge about types of footegaries, further analysis
would be possible. Having available data on thghteand weight of respondents would
allow the research findings to be expanded anddcdwdlp in drawing deeper
conclusions. Besides these data, knowing the tatlarie intake of respondents would
support quantification of the difference betweetuacand recommended consumption
baskets and the precise ecological footprints efitidividuals concerned. Based on
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these differences it could then be defined whatl kihchanges in the consumption of

different food categories would be necessary totrhealth recommendations. It is not

enough that changes are made towards healthierdmeglimption structures but there

is a need for the analysis of theantities consumed as well (it may be possible that the
consumption structure is adequate but overconsomjgia concern). Sustainable food

consumption would be supported by knowing whichd®aonsumers should consume

to reduce their environmental impacts.

My research did not include an evaluation of thegiae rebound effect arising
from reducing the consumption of food and nor didnclude consideration of the
opportunities presented by alternative types ofl lase, therefore quantifying these
effects could be useful as well.

It is necessary to take into account that the epodd footprint is only one
indicator of sustainability and relates to resouommsumption. The use of other
indicators could supplement this instrument.

| think that fostering the international comparabpibf the results could be very
useful and this would be supported though havistaadardised, comparative database
on a European level. This would allow researchifigsl to be generalised more easily.

The emerging problems and questions that arosengluhe research efforts
primarily concern individuals from developed couggr as they typically have high
levels of consumption. At the same time, with depelg countries it would be
interesting to examine in what ways an adequatel le¥ nutrition could be provided
with a fairly low environmental load, especiallyr ieegions with a growing population.
Food consumption and its sustainability in deveigpicountries requires further
analysis.

To sum up, the research highlighted the role ofsoarers in mitigating
environmental impacts. Research using a consumptsad approach can help us to
reassess previous research findings which exanmesaurce use and environmental
impact from a production-based approach. The diyeo$ research that is based on a
responsibility-for-consumption approach can helpghhght those pressing
environmental issues which need intervention arténtibn. My empirical results

extend and improve the findings of previous redear¢he academic literature.
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Appendix

Appendix 1: Status of health in Hungary

Environmental and health aspects are less impoftartiungarians when they
decide on food consumption (Hoffmann, 2006; AltRévid, 2006). Results of OTAP
(2009) survey showed that the consumption of anifeé$ is higher than the
recommended level. The status of health is devedpipi Hungary, but it is still far from
the health status in the European Union. Life etquexy at birth is 74 years on average,
69.5 years for men and 78 years for women. Lifeeetgncy at birth in Hungary is 5
years lower than in OECD countries, where the ayed#e expectancy at birth is 79
years (OECD, 2009). Hungary has lower life expedtsithan it would be predicted by
the GDP per capita alone (WHO World Health Statsst?010).

The number of death due to circulatory system disgas three times higher
than in the EU-15 countries and situation is wahsa in the EU-15 countries for other
diseases as well. Circulatory system diseases @ruimbtor disorders are frequent.
Higher alcohol consumption, inappropriate food econgtion and lack of excercises
contribute to the status of health in Hungary. @pepresents a problem as well
(OTAP, 2009). 61.8% of Hungarian adults are obesmrling to the results of the
OTAP (2009) survey: every third adult is overweightd 28.5% is obese. The ratio of
obesity was similar for men (63%) and women (61%)e ratio of obese adults has
grown since the First National Representative Matral survey (1985-1988), the ratio
has doubled for men, and has grown by 50% for women

There were several surveys in Hungary from timegnte that examine the status
of health and food consumption patterns. The Flfstngarian Representative
Nutritional Survey was done between 1985 and 18&8,a sample size of 17 thousand
people. The survey examined the nutritional pasteinHungarian adults (Bird, 1992).
The Second Hungarian Nutritional Survey was donevdésen 1992 and 1994. The
survey examined food consumption patterns on aretesentative sample of 2500
people. The Third National Nutritional Survey wasnd within the National Health
Survey in 1992-1994, where the food consumptiotepad of people above 19 years
were analysed on a representative sample of 11@ple¢Rodler et al., 2005; Bir0 et
al., 2007). The last national survey was undertakeB009, organsied by KSH and
OETI together. This was the Natioriet and NutritionalStatus Survey 2009, where a
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representative sample of 1165 people was examimbd. appendix presented an

overview of the health status in Hungary.

Appendix 2: Research questionnaire

Consumption habitsin Hungary

The survey is part of the Omnibus survey of Tarki $cial Research Institute

April, 2010

To be asked
from everybody

NOruJay
grants_@.

You can find some questions about consumption siabithe following section.

1. How many times a week do you eat for breakfast ...
IF YOU EAT AT LEAST ONCE A WEEK, then how many piexor how many do you eat

from the given food category?

|

How many times &
week do you eat fg

.

* IF AT LEAST ONCE

breakfast? a. Quantity per one time
never times/week
a. Salami, cold cuts O |, 7 piece |X
b. Scrambled eggs O | oo, < egg |X
c. Bakery products L Xl piecd X
d. Muesli O X[, dkg |X
e. Coffee, tea O X, cup |X
f.  Fruits, vegetables, jam O Xl piece|X
g. Dairy products U Xl o, piece|X
h. Others, namely:........ U Xl ) piece] X
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2. How many times a week do you eat for lunch ...?

How many times a week
do you eat for lunch?

neve times/week
Meat with garnish (rice, potato) O | .
Pasta 0 | .
Vegetable-based meals 0 | e

Vegetarian meals, without meat and dairy
products

0

0

3. How many times a week do you eat for dinner ...?

How many times a week
do you eat for dinner

neve times/week
Salami, cold cuts 0 | .
Scrambled eggs O |
Fruits 0 | .
Meat with garnish (rice, potato) O |
Vegetable-based meals 0 | e
Others, namely:........ O | e

4. What percentage of your yearly vegetable and éamsumption is local (national) and

fresh?

6. What percentage of your home food consumptionapgred food or semi-perpared food?

For example pasta is semi-prepred food.
999 — NT X —

. How ofter do you eat in a restarurant or a canégehe workplace in a week?

............................. occassion/week

%

0 — never >
99 — NT X -

Proceedo question
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8. How typical is it to you to spend your leisure tignth these activities? Please grade from 1
to 5: 5 means that you spend your leisure time thighactivity very often and 1 means
never! You can use the other grades as well! Dospend your leisure time with ...

Never <———> Very often| NT

a. gardening around the house, dealing with
animals, DIY work, needlework or 1 2 3 4 5 9| X
having a creative hobby?

b. going to cinema, theatre, concert,
museum in your settlement?

c. doing some sports? 1 2 3 4 5 9| X
d. window-shopping and shopping? 1 2 3 4 5 9| X
e. travelling? 1 2 3 4 5 9| X
f.  spending time with family and friends?| 1 2 3 4 5 9| X

9. Allin all how happy are you? You can see a saamfl to 10, where 1 means very
unhappy, 10 meand very happy. Where would you placeself in the ,happiness-scale”?

Very Very
unhappy 01 02 03 04 05 06 07 08 09 10 happy

88 — REFUSES THE ANSWER
99 — NT

10. All in all how satisfied are you? You can see desé@m 1 to 10, where 1 means very
unsatisfied, 10 meand very satisfied. Where woold glace yourself in the ,satisfaction-
scale™?

Very Very
unsatisfied 01 02 03 04 05 06 07 08 09 10 sfsad

88 — REFUSES THE ANSWER
99 — NT
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11. Tell us please how satisfied you are with the fsita things. If you are not satisfied at all,
give 1, if you are completely satisfied give 10.viHsatisfied are you with ..

Not satisfied at all Caompletely satisfipd
-
a.Your present work 01| 02| 03| 04 o5 04 of OB 09 qo |X
b. Your present lifestyle? 01| 02| 03| 04 05 0§ O OB (9 IX
c. Your health status? 01| 02| 03| 04 05 06 OF OB 09 IX
d. Your familiy life, relationships in o1l 02| 03l o4 o8 04 of ob 09 ]6(
your family?
€. Your social life, relationships with o1l 02| 03l o4 o8 04 of oB 09 ]6(
friends?

Appendix 3: Characteristics of the sample

The sample was chosen to be representative fotabhagender, age and level

of education and this is true for the sample of f5=people that | analysed and used

for calculating the ecological footprints of foodnsumption. The distribution of the

sample by habitat can be seen first.

Distribution by habitat

B Town
O Village
O Budapest

&= County town
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Distribution by region

B Budapest

10% 17%

B Southern Transdanubia

11%
13% O Southern Transdanubia
@ Northern Great Plain
11% B Northern Hungary
[ Central Transdanubia
13% 15% B Central Hungary

O Western Transdanubia

Distribution by genders is shown in the followingact. The distribution of
genders in the total population was 48% men and @@%en according to the national
statistics (KSH, 2010).

Distribution by gender

0
5% B Men

B Women

55%

As for the educational level the distribution wapnesentative as well.

Distribution by level of eductaion

156% 23,7%
Lieeeee 22 @ Primary school and below
B Vocational school
O Secondary school
33.8% # University or college degree
26,9%
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The distribution by age was the following:

9% 2%

16% @ 15-19 years
W 20-29 years
00 30-39 years
1 40-49 years
I 50-59 years
B 60-69 years
& 70-99 years

20%

The distribution by occupational activity was naingletely representative for the

sample.
B Physical worker
4,0% 4,3% 19 0% B Sedentary worker
0 ——— ’
4,2% *’Q%‘— O Skilled worker
- Unemployed
I‘W @ Pensioner
25,3%
B Woman on materninty leave
8.9% 28,5% @ Student
O Other
The distribution of the size of households wasftitlewing:
[@ 1 person
20% B 2 persons
0O 3 persons
1 4 persons
B 5 persons
B 6 or more persons

19%
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Appendix 4: Converting one piece of food to kilogrens

Food category

Weight of one piece (kg/piece)

Bread 0.040
Bakery products 0.070
Cold cuts 0.005
Eggs 0.057
Milk 0.200
Dairy products 0.035
Meat 0.150
Garnish: potato and rice 0.200
Pasta 0.120
Vegetable-based meals 0.300
Vegetarian meals 0.250
Fruits and vegetables 0.120
Coffee, tea 0.006

Source: KSH (2012) and Rodler-OETI (2004)

Appendix 5: Average food consumption in kilograms

Descriptive Statistics

N Mean Std. Deviation

bread kg_t 975 68.2740 64.34145
muesli_kg_t 975 2.6717 8.58084
coldcuts_kg_t 975 12.5092 13.43136
egg_kg_t 975 13.4889 16.70035
milk_kg_t 975 68.3590 96.31146
dairyproduct_kg_t 975 6.9253 10.35591
meat_kg_t 975 47.9000 20.22427
potatorice_kg_t 975 44.5547 22.96754
pasta_kg t 975 12.4544 7.49713
vegetablebased_kg_ 975 43.1680 27.26004
t

vegetarian_kg_t 975 3.4933 9.76530
fruits_vegetables_kg 975| 50.5215 84.11299

t

teacoffee_kg_t 975 2.4352 2.67749
Valid N (listwise) 975
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Appendix 6: Ecological Footprint intensities (gha/} of food categories in Hungary

Food category

Ecological footprint intensity (gha/x

Bread and bakery products 1.09
Muesli 1.21
Cold cuts 3.16
Eggs 1.43
Milk 0.92
Dairy products 4.77
Meat 3.27
Potato, rice 0.33
Pasta 1.33
Vegetable-based meals 1.21
Vegetarian meals 0.64
Fruits and vegetables 0.55
Coffee, tea 3.78

Source: Author’s own calculations based on GFN {201

Appendix 7: Energy content of food categories (kc&00g)

Food category kcal/100g
Bread and bakery products 300
Muesli 385
Cold cuts 156
Eggs 165.2
Milk 69
Dairy products 350
Meat 207.3
Potato, rice 132
Pasta 392
Vegetable-based meals 129
Fruits and vegetables 43

Source: KSH (2012) and Rodler-OETI (2004)
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Appendix 8: Sensitivity analysis of the ecologicdbotprint intensities

| carried out a sensibility analysis for the ecadadjfootprint intensity values. |
examined how the change in the ecological footpnfitences the ecological footprint
of an average Hungarian consumer. The value of @héhe ecological footprint
intensities was increased by 20% while the valueshe other ecological footprint
intensities were kept constant and | analysed lh@xchange in one ecological footprint
intensity modifies the ecological footprint.

In the Figure below it can be seen that the eco&dootprint intensity of meat
products has the largest impact on the ecologioatpfint. 20% increase in the
ecological footprint intensity of meat increases #tological footprint by 6.1%. It is
followed by bread and bakery products (the ecolddwotprint increases by 2.9% in
case of a 20% increase in the intensity), then ity (2.5%) and cold cuts (1.6%).

Fruits and vegetables despite their low ecologfoalprint intensity have a
sensibility of 1.1%, as they contribute to a largatent to the quantity of food
consumed. The proportions of the food categoriespesed to each other in the
sensibility analysis are same as their proportionghe structure of the average
ecological footprint.

Knowing the sensibility of the ecological footprinitensities can show the
impact of the calculation methodology, the impddthe starting value of the intensities
on the final ecological footprint.
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Changes in the total ecological footprint when theecological footprint
intensitity changes by 20%

Dairy products

Bread and bakery products

Milk

Cold cuts

Dairy products

Fruits and vegetables

Eggs

Pasta

Potato, rice

Coffee, tea

Muesli

6,1%
0,4%
0,1%
\ \ \ \ \ \ \
0% 1% 2% 3% 4% 5% 6% 7%

Appendix 9: The ecological footprint of an averageonsumer (gha)

Descriptive Statistics

N Mean Std. Deviation

bread_EF 975 ,0726 ,06846
muesli_EF 975 ,0032 ,01035
coldcuts_EF 975 ,0396 ,04250
eggs_EF 975 ,0193 ,02384
milk_EF 975 ,0629 ,08862
dairyproducts_EF 975 ,0331 ,04944
meat_EF 975 , 1562 ,06594
potatorice_EF 975 ,0147 ,00756
pasta_EF 975 ,0166 ,01000
vegetablebased_EF 975 ,0521 ,03289
vegetarian_EF 975 ,0022 ,00621
fruit_vegetable_EF 975 ,0278 ,04631
teacoffee_EF 975 ,0092 ,01012
total_food_EF 975 ,5095 ,22021
Valid N (listwise) 975
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Appendix 10: The impact of level of education on té ecological footprint of food

consumption

Ecological footprint (gha)

Primary University

school Secondary or college

or below [Vocational school school degree Total
Bread and bakery

0,067 0,080 0,076 0,062 0,073
products
Muesli 0,001 0,002 0,004 0,007 0,003
Cold cuts 0,037 0,051 0,039 0,026 0,040
Eggs 0,023 0,021 0,018 0,014 0,019
Milk 0,060 0,069 0,064 0,054 0,063
Dairy products 0,029 0,031 0,036 0,037 0,033
Meat 0,157 0,160 0,153 0,156 0,156
Potato, rice 0,014 0,015 0,015 0,015 0,015
Pasta 0,020 0,017 0,015 0,013 0,017
Vegetable-based
0,059 0,051 0,048 0,052 0,052

meals
Vegetarian meals 0,002 0,001 0,003 0,004 0,002
Fruits and vegetables | 0,028 0,024 0,030 0,030 0,028
Coffee, tea 0,009 0,010 0,009 0,009 0,009
Total 0,507 0,531 0,508 0,479 0,509
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ANOVA

Sum of Mean
Squares df Square F Sig.
bread_EF Between Groups ,041 3 ,014 2,932 ,033
Within Groups 4,524 971 ,005
Total 4,565 974
muesli_EF Between Groups ,004 3 ,001 13,295 ,000
Within Groups , 100 971 ,000
Total , 104 974
coldcuts_EF | Between Groups ,061 3 ,020 11,650 ,000
Within Groups 1,698 971 ,002
Total 1,759 974
eggs_EF Between Groups ,010 3 ,003 5,756 ,001
Within Groups ,544 971 ,001
Total ,554 974
milk_EF Between Groups ,024 3 ,008 1,033 377
Within Groups 7,625 971 ,008
Total 7,650 974
dairyproducts | Between Groups ,009 3 ,003 1,288 277
_EF Within Groups 2,371 971 002
Total 2,381 974
meat_EF Between Groups ,008 3 ,003 ,585 ,625
Within Groups 4,228 971 ,004
Total 4,235 974
potatorice_EF | Between Groups ,000 3 ,000 , 719 ,541
Within Groups ,056 971 ,000
Total ,056 974
pasta_EF Between Groups ,004 3 ,001 14,251 ,000
Within Groups ,093 971 ,000
Total ,097 974
vegetable_ Between Groups ,016 3 ,005 4,934 ,002
based_EF  ithin Groups 1,038 971 001
Total 1,054 974
vegetarian_ Between Groups ,001 3 ,000 11,831 ,000
EF Within Groups 1036 971 000
Total ,038 974
fruit_vegetab |Between Groups ,006 3 ,002 ,986 ,399
le_EF Within Groups 2,082 971 002
Total 2,089 974
teacoffee_EF | Between Groups ,000 3 ,000 317 ,813
Within Groups ,100 971 ,000
Total , 100 974
total_food_EF | Between Groups ,265 3 ,088 1,825 , 141
Within Groups 46,968 971 ,048
Total 47,233 974




Appendix 11: The ecological footprint of food consmption according to gender
(gha/person)

Man Woman

Bread and bakery

products 0083| 0,064
Muesli 0,002 0,004
Cold cuts

0,053| 0,028
Eggs 0,026| 0,014
Milk 0,069| 0,058
0,035 0,031

Dairy products

Meat 0,166 0,148
Potato, rice 0,016 0,014
Pasta

0,017 0,016

Vegetable-based

meals 0,050 0,054

0,001 0,003
0,023 0,032

0,008 0,010
Total 0,551 0,475

Vegetarian meals

Fruits and vegetables

Coffee, tea
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ANOVA

Sum of Mean
Squares df Square F Sig.
bread_EF Between Groups ,094 1 ,094 20,483 ,000
Within Groups 4,471 973 ,005
Total 4,565 974
muesli_EF Between Groups ,001 1 ,001 11,820 ,001
Within Groups ,103 973 ,000
Total , 104 974
coldcuts_EF | Between Groups , 156 1 , 156 94,635 ,000
Within Groups 1,603 973 ,002
Total 1,759 974
eggs_EF Between Groups ,038 1 ,038 72,213 ,000
Within Groups ,515 973 ,001
Total ,554 974
milk_EF Between Groups ,027 1 ,027 3,491 ,062
Within Groups 7,622 973 ,008
Total 7,650 974
dairyproducts | Between Groups ,005 1 ,005 1,935 ,165
_EF Within Groups 2,376 973 002
Total 2,381 974
meat_EF Between Groups ,071 1 ,071 16,605 ,000
Within Groups 4,164 973 ,004
Total 4,235 974
potatorice_EF | Between Groups ,001 1 ,001 25,054 ,000
Within Groups ,054 973 ,000
Total ,056 974
pasta_EF Between Groups ,000 1 ,000 3,094 ,079
Within Groups ,097 973 ,000
Total ,097 974
vegetable_ Between Groups ,003 1 ,003 2,669 ,103
based_EF Within Groups 1,051 973 ,001
Total 1,054 974
vegetarian_ Between Groups ,000 1 ,000 11,575 ,001
EF Within Groups 037 973 1000
Total ,038 974
fruit_vegetab | Between Groups ,016 1 ,016 7,648 ,006
le_EF Within Groups 2,072 973 002
Total 2,089 974
teacoffee_EF | Between Groups ,001 1 ,001 5,715 ,017
Within Groups ,099 973 ,000
Total , 100 974
total_food_EF | Between Groups 1,419 1 1,419 30,127 ,000
Within Groups 45,814 973 ,047
Total 47,233 974




Appendix 12: The ecological footprint according taage groups (gha/person)

19-30 30-60 Above

years years 60
Bread and bakery ,0778 ,0747 ,0588
products
Muesli ,0043 ,0031 ,0022
Cold cuts ,0502 ,0389 ,0291
Eggs ,0196 ,0194 ,0184
Milk ,0677 ,0601 ,0674
Dairy products ,0329 ,0338 ,0304
Meat , 1597 , 1561 , 1522
Potato, rice ,0158 ,0146 ,0134
Pasta ,0176 ,0162 ,0168
Vegetable-based ,0446 ,0522 ,0609
meals
Vegetarian meals ,0023 ,0023 ,0020
Fruits and vegetables ,0250 ,0281 ,0303
Coffee, tea ,0082 ,0096 ,0089
Total 5257  ,5091|  ,4908
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ANOVA

Sum of Mean
Squares df Square F Sig.
bread_EF Between Groups ,039 2 ,020 4,201 ,015
Within Groups 4,526 972 ,005
Total 4,565 974
muesli_EF Between Groups ,000 2 ,000 1,926 , 146
Within Groups , 104 972 ,000
Total , 104 974
coldcuts_EF Between Groups ,041 2 ,020 11,597 ,000
Within Groups 1,718 972 ,002
Total 1,759 974
eggs_EF Between Groups ,000 2 ,000 , 147 ,863
Within Groups ,553 972 ,001
Total ,554 974
milk_EF Between Groups ,013 2 ,006 ,804 ,448
Within Groups 7,637 972 ,008
Total 7,650 974
dairyproducts_EF | Between Groups ,002 2 ,001 , 309 , 734
Within Groups 2,379 972 ,002
Total 2,381 974
meat_EF Between Groups ,005 2 ,003 ,598 ,550
Within Groups 4,230 972 ,004
Total 4,235 974
potatorice_EF Between Groups ,001 2 ,000 4,517 ,011
Within Groups ,055 972 ,000
Total ,056 974
pasta_EF Between Groups ,000 2 ,000 1,483 ,227
Within Groups ,097 972 ,000
Total ,097 974
vegetable_ Between Groups ,024 2 ,012 11,371 ,000
based_EF Within Groups 1,030 972 001
Total 1,054 974
vegetarian_ EF Between Groups ,000 2 ,000 , 110 ,896
Within Groups ,038 972 ,000
Total ,038 974
fruit_vegetab Between Groups ,003 2 ,001 ,608 ,544
le_EF Within Groups 2,086 972 002
Total 2,089 974
teacoffee_EF Between Groups ,000 2 ,000 1,534 ,216
Within Groups ,099 972 ,000
Total ,100 974
total_food_EF Between Groups 111 2 ,055 1,143 ,319
Within Groups 47,122 972 ,048
Total 47,233 974




Appendix 13: The ecological footprint of men accorthg to age groups (gha/person)

19-30 30-60

years years Above 60
Bread and bakery products 0,087 0,088 0,062
Muesli 0,002 0,002 0,001
Cold cuts 0,066 0,052 0,044
Eggs 0,029 0,025 0,025
Milk 0,073 0,065 0,078
Dairy products 0,035 0,036 0,035
Meat 0,173 0,167 0,151
Potato, rice 0,017 0,016 0,014
Pasta 0,018 0,017 0,017
Vegetable-based meals 0,045 0,052 0,051
Vegetarian meals 0,002 0,001 0,002
Fruits and vegetables 0,020 0,023 0,029
Coffee, tea 0,007 0,009 0,008
Total 0,574 0,552 0,518
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ANOVA

Sum of Mean
Squares df Square F Sig.
bread_EF Between Groups ,039 2 ,019 3,187 ,042
Within Groups 2,649 438 ,006
Total 2,688 440
muesli_EF Between Groups ,000 2 ,000 ,269 , 764
Within Groups ,049 438 ,000
Total ,049 440
coldcuts_EF Between Groups ,020 2 ,010 4,204 ,016
Within Groups 1,066 438 ,002
Total 1,086 440
eggs_EF Between Groups ,001 2 ,000 ,517 ,597
Within Groups ,344 438 ,001
Total ,344 440
milk_EF Between Groups ,011 2 ,005 ,552 ,576
Within Groups 4,194 438 ,010
Total 4,205 440
dairyproducts_EF | Between Groups ,000 2 ,000 ,002 ,998
Within Groups 1,372 438 ,003
Total 1,372 440
meat_EF Between Groups ,019 2 ,010 2,157 , 117
Within Groups 1,963 438 ,004
Total 1,982 440
potatorice_EF Between Groups ,000 2 ,000 3,771 ,024
Within Groups ,026 438 ,000
Total ,026 440
pasta_EF Between Groups ,000 2 ,000 ,857 ,425
Within Groups ,046 438 ,000
Total ,046 440
vegetable_ Between Groups ,003 2 ,002 1,521 ,220
based_EF Within Groups ,450 438 ,001
Total ,453 440
vegetarian_ EF Between Groups ,000 2 ,000 ,948 ,388
Within Groups ,013 438 ,000
Total ,013 440
fruit_vegetab Between Groups ,003 2 ,001 1,074 ,343
le_EF Within Groups 582 438 001
Total ,585 440
teacoffee_EF Between Groups ,000 2 ,000 ,984 374
Within Groups ,035 438 ,000
Total ,035 440
total_food_EF Between Groups , 126 2 ,063 1,149 ,318
Within Groups 23,981 438 ,055
Total 24,107 440
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Appendix 14: The ecological footprint of women according to aggroups
(gha/person)

19-30 30-60 Above

years years 60
Bread and bakery
products 0,070 0,063 0,057
Muesli 0,006 0,004 0,003
Cold cuts

0,037 0028 0,018
Eggs 0,012| 0,014| 0,013
Milk 0,064| 0056 0,060
0031 0032] 0,027

Dairy products

Meat 0,149 0,147 0,153
Potato, rice 0,014 0,014 0,013
Pasta

0,017 0,016 0,017
0,044 0,053 0,068
0,003 0,003 0,002
0,029 0,032 0,031

0,009 0,010 0,010
Total 0,485 0,472 0,472

Vegetable-based meals

Vegetarian meals

Fruits and vegetables

Coffee, tea
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ANOVA
Sum of Mean
Squares df Square F Sig.
bread_EF Between Groups ,010 2 ,005 1,432 ,240
Within Groups 1,774 531 ,003
Total 1,783 533
muesli_EF Between Groups ,001 2 ,000 2,776 ,063
Within Groups ,053 531 ,000
Total ,054 533
coldcuts_EF Between Groups ,018 2 ,009 9,612 ,000
Within Groups ,499 531 ,001
Total ,517 533
eggs_EF Between Groups ,000 2 ,000 ,640 ,528
Within Groups 171 531 ,000
Total 171 533
milk_EF Between Groups ,006 2 ,003 ,429 ,651
Within Groups 3,412 531 ,006
Total 3,418 533
dairyproducts_EF | Between Groups ,002 2 ,001 ,557 ,573
Within Groups 1,002 531 ,002
Total 1,004 533
meat_EF Between Groups ,002 2 ,001 ,293 , 746
Within Groups 2,180 531 ,004
Total 2,182 533
potatorice_EF Between Groups ,000 2 ,000 1,087 ,338
Within Groups ,028 531 ,000
Total ,028 533
pasta_EF Between Groups ,000 2 ,000 1,210 ,299
Within Groups ,051 531 ,000
Total ,051 533
vegetable_ Between Groups ,029 2 ,014 13,376 ,000
based_EF Within Groups ,569 531 ,001
Total ,598 533
vegetarian_ EF Between Groups ,000 2 ,000 1,244 ,289
Within Groups ,024 531 ,000
Total ,024 533
fruit_vegetab Between Groups ,001 2 ,001 ,190 ,827
le_EF Within Groups 1,486 531 003
Total 1,487 533
teacoffee_EF Between Groups ,000 2 ,000 , 704 ,495
Within Groups ,064 531 ,000
Total ,064 533
total_food_EF Between Groups ,015 2 ,007 ,181 ,835
Within Groups 21,693 531 ,041
Total 21,708 533
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Appendix 15: The ecological footprint according tooccupational activity

(gha/person)
Woman
on

Physical | Sedentary | Skilled maternity

worker worker worker | Pensioner | leave Student | Total
Bread and
bakery
products 0,082 0,065| 0,089 0,061 0,072 0,080 0,073
Muesli 0,001 0,007 | 0,002 0,002 0,004 0,005 0,003
Cold cuts 0,047 0,028| 0,053 0,031 0,045 0,046 0,040
Eggs 0,025 0,014| 0,018 0,021 0,017 0,022 0,019
Milk 0,068 0,056| 0,072 0,063 0,069 0,072 0,063
Dairy
products 0,029 0,029| 0,035 0,034 0,035 0,038 0,033
Meat 0,166 0,148| 0,153 0,155 0,176 0,180 0,156
Potato, rice 0,016 0,014| 0,015 0,014 0,017 0,018 0,015
Pasta 0,017 0,014| 0,016 0,017 0,018 0,019 0,017
Vegetable-
based meals 0,051 0,048 | 0,047 0,062 0,053 0,045 0,052
Vegetarian
meals 0,002 0,004| 0,002 0,002 0,003 0,003 0,002
Fruits and
vegetables 0,020 0,031| 0,024 0,031 0,020 0,030 0,028
Coffee, tea 0,011 0,009| 0,009 0,009 0,008 0,007 0,009
Total 0,533 0,467| 0,536 0,502 0,537 0,565 0,509
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ANOVA

Sum of Mean
Squares df Square F Sig.
bread_EF Between Groups , 156 10 ,016 3,418 ,000
Within Groups 4,409 964 ,005
Total 4,565 974
muesli_EF Between Groups ,005 10 ,000 4,419 ,000
Within Groups , 100 964 ,000
Total , 104 974
coldcuts_EF Between Groups , 109 10 ,011 6,370 ,000
Within Groups 1,650 964 ,002
Total 1,759 974
eggs_EF Between Groups ,015 10 ,002 2,738 ,003
Within Groups ,538 964 ,001
Total ,554 974
milk_EF Between Groups ,093 10 ,009 1,183 ,299
Within Groups 7,557 964 ,008
Total 7,650 974
dairyproducts_EF | Between Groups ,020 10 ,002 ,806 ,623
Within Groups 2,361 964 ,002
Total 2,381 974
meat_EF Between Groups ,085 10 ,009 1,975 ,033
Within Groups 4,150 964 ,004
Total 4,235 974
potatorice_EF Between Groups ,002 10 ,000 2,745 ,002
Within Groups ,054 964 ,000
Total ,056 974
pasta_EF Between Groups ,004 10 ,000 3,833 ,000
Within Groups ,094 964 ,000
Total ,097 974
vegetable_ Between Groups ,039 10 ,004 3,662 ,000
based_EF Within Groups 1,015 964 ,001
Total 1,054 974
vegetarian_ EF Between Groups ,001 10 ,000 2,530 ,005
Within Groups ,037 964 ,000
Total ,038 974
fruit_vegetab Between Groups ,030 10 ,003 1,387 ,181
le_EF Within Groups 2,059 964 002
Total 2,089 974
teacoffee_EF Between Groups ,001 10 ,000 ,974 ,464
Within Groups ,099 964 ,000
Total , 100 974
total_food_EF Between Groups 1,067 10 , 107 2,228 ,015
Within Groups 46,166 964 ,048
Total 47,233 974
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Appendix 16: Hypothetical ecological footprint of he occupational groups, based

on recommended energy intake, supposing identicabnsumption structure

160%

140% -
120%
100% -

80% -
60% -
40% -
20% -

0%

Light and

Moderate
sedentary physical work, physical work,
work, 31-60 31-60 years,

years, women women

Heavy

31-60 years,
women

Light and
sedentary physical work, physical work,
work, 31-60 31-60 years,
years, men

Moderate

men

Heavy

31-60 years,
men

Source: Author’'s own compilation based on the Niotal tables of Biré and Lindner

(1999)

Appendix 17: The ecological footprint of people wit active occupations (30-60
years, both genders) (gha/person)

ANOVA
Sum of Mean
Squares df Square F Sig.
total_food_EF | Between ,407 2 ,204 4,048 ,018

Groups
Within 19,913 396 ,050
Groups
Total 20,320 398

174




Appendix 18: The ecological footprint of people wit active occupations (30-60
years), men and women are analysed separately

The ecological footprint of men (gha/person)

Physical | Sedentary | Skilled
worker | worker worker Average
Bread and bakery products 0,098 0,080 0,105 0,099
Muesli 0,000 0,010 0,001 0,003
Cold cuts 0,046 0,038 0,065 0,057
Eggs 0,037 0,024 0,022 0,024
Milk 0,052 0,074 0,079 0,075
Dairy products 0,024 0,035 0,036 0,035
Meat 0,191 0,174 0,160 0,167
Potato, rice 0,019 0,018 0,015 0,016
Pasta 0,015 0,014 0,017 0,016
Vegetable-based meals 0,051 0,043 0,050 0,049
Vegetarian meals 0,000 0,004 0,001 0,001
Fruits and vegetables 0,012 0,027 0,020 0,021
Coffee, tea 0,012 0,009 0,009 0,009
Total 0,557 0,548 0,581 0,571
The ecological footprint of women (gha/person)
Physical | Sedentary
worker worker Skilled worker | Average
Bread and bakery
products 0,073 0,061 0,070 0,065
Muesli 0,004 0,006 0,003 0,005
Cold cuts 0,037 0,023 0,032 0,028
Eggs 0,014 0,009 0,015 0,012
Milk 0,062 0,055 0,065 0,060
Dairy products 0,033 0,028 0,033 0,031
Meat 0,136 0,140 0,147 0,143
Potato, rice 0,013 0,013 0,014 0,013
Pasta 0,018 0,013 0,016 0,014
Vegetable-based meals 0,047 0,052 0,047 0,050
Vegetarian meals 0,004 0,004 0,003 0,004
Fruits and vegetables 0,031 0,031 0,032 0,032
Coffee, tea 0,010 0,010 0,010 0,010
Total 0,480893 | 0,446068 0,486988 | 0,465598
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The ecological footprint of men, ANOVA table (30-60 years)

ANOVA
Sum of Mean
Squares df Square F Sig.
bread_EF Between Groups ,019 2 ,010 1,153 ,318
Within Groups 1,518 181 ,008
Total 1,538 183
muesli_EF Between Groups ,002 2 ,001 5,463 ,005
Within Groups ,038 181 ,000
Total ,041 183
coldcuts_EF Between Groups ,026 2 ,013 5,580 ,004
Within Groups 427 181 ,002
Total ,453 183
eggs_EF Between Groups ,004 2 ,002 3,066 ,049
Within Groups , 110 181 ,001
Total 114 183
milk_EF Between Groups ,013 2 ,006 ,505 ,604
Within Groups 2,252 181 ,012
Total 2,264 183
dairyproducts_EF | Between Groups ,002 2 ,001 ,662 ,517
Within Groups ,335 181 ,002
Total ,338 183
meat_EF Between Groups ,019 2 ,010 2,571 ,079
Within Groups ,676 181 ,004
Total ,696 183
potatorice_EF Between Groups ,000 2 ,000 3,658 ,028
Within Groups ,008 181 ,000
Total ,009 183
pasta_EF Between Groups ,000 2 ,000 ,951 ,388
Within Groups ,020 181 ,000
Total ,020 183
vegetable_ Between Groups ,002 2 ,001 1,235 ,293
based_EF Within Groups , 139 181 ,001
Total , 141 183
vegetarian_ EF Between Groups ,000 2 ,000 7,945 ,000
Within Groups ,004 181 ,000
Total ,005 183
fruit_vegetab Between Groups ,003 2 ,001 2,403 ,093
le_EF Within Groups 111 181 001
Total , 113 183
teacoffee_EF Between Groups ,000 2 ,000 ,587 ,557
Within Groups ,022 181 ,000
Total ,022 183
total_food_EF Between Groups ,037 2 ,018 ,375 ,688
Within Groups 8,898 181 ,049
Total 8,935 183
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The ecological footprint of women, ANOVA table (30-60 years)

ANOVA
Sum of Mean
Squares df Square F Sig.
bread_EF Between Groups ,005 2 ,002 572 ,565
Within Groups ,891 212 ,004
Total ,896 214
muesli_EF Between Groups ,001 2 ,000 2,964 ,054
Within Groups ,025 212 ,000
Total ,025 214
coldcuts_EF Between Groups ,006 2 ,003 3,059 ,049
Within Groups , 199 212 ,001
Total ,205 214
eggs_EF Between Groups ,002 2 ,001 4,851 ,009
Within Groups ,039 212 ,000
Total ,041 214
milk_EF Between Groups ,005 2 ,002 ,258 773
Within Groups 1,969 212 ,009
Total 1,974 214
dairyproducts_EF | Between Groups ,002 2 ,001 , 306 , 737
Within Groups ,540 212 ,003
Total ,542 214
meat_EF Between Groups ,003 2 ,001 ,378 ,686
Within Groups ,810 212 ,004
Total ,813 214
potatorice_EF Between Groups ,000 2 ,000 ,843 ,432
Within Groups ,010 212 ,000
Total ,010 214
pasta_EF Between Groups ,001 2 ,000 4,169 ,017
Within Groups ,015 212 ,000
Total ,016 214
vegetable_ Between Groups ,001 2 ,001 , 754 A72
based_EF Within Groups 206 212 001
Total ,208 214
vegetarian_ EF Between Groups ,000 2 ,000 ,887 ,413
Within Groups ,011 212 ,000
Total ,011 214
fruit_vegetab Between Groups ,000 2 ,000 ,006 ,994
le_EF Within Groups 570 212 003
Total ,570 214
teacoffee_EF Between Groups ,000 2 ,000 ,047 ,954
Within Groups ,023 212 ,000
Total ,023 214
total_food_EF Between Groups ,086 2 ,043 ,899 ,409
Within Groups 10,194 212 ,048
Total 10,280 214
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Appendix 19: Leisure time activities of men (30-6§@ears), according to

occupational activities

man (30-60 years)

4 3.8
3/ 3,5 3,6 3,5
31
3 | 29 -
2,6 26
: 2,4 2,4
2,2 '
2,0
19 .o
2 7 ; 16 L7 ]
1.4
l o — I
0
physical worker sedentary worker skilled worker
O Gardening, DIY, creative hobbies B Going to cinema, theatre, concert, museum
O Doing sports O Window-shopping and shopping
Bl Travelling O Spending time with family and friends
ANOVA
Sum of Mean
Squares df Square F Sig.
Gardening, DIY, creative hobbies Between 25,725 2 12,863 | 6,617 |,002
Groups
Within Groups 351,835|181 1,944
Total 377,560 | 183
Going to cinema, theatre, concert, Between 11,136 2 5,568 | 6,306 |,002
museum Groups
Within Groups 159,815 | 181 ,883
Total 170,951 |183
Doing sports Between 33,022 2 16,511 | 14,278 | ,000
Groups
Within Groups 209,304 | 181 1,156
Total 242,326 | 183
Window-shopping and shopping Between 4,563 2 2,281 2,137,121
Groups
Within Groups 193,263 | 181 1,068
Total 197,826 | 183
Travelling Between 12,875 2 6,437 | 6,841,001
Groups
Within Groups 168,428 | 179 ,941
Total 181,302 | 181
Spending time with family and friends | Between 371 2 ,186 227 |, 797
Groups
Within Groups 147,377 | 180 ,819
Total 147,749 | 182
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Leisure time activities of women (30-60 years), acading to occupational activities

woman (30-60 years)
4 3,8
34 3.4 35 3,3
31
3 -
2,7 2,7 26 2,6
2.1 2,2 2,2 21 2,2
2 19
1,6
13
1 -
0
physical worker sedentary worker skilled worker
O Gardening, DIY, creative hobbies @ Going to cinema, theatre, concert, museum
O Doing sports O Window-shopping and shopping
B Travelling @ Spending time with family and friends
ANOVA
Sum of Mean
Squares df Square F Sig.
Gardening, DIY, Between 60,979 2| 30,489 13,973 ,000
creative hobbies Groups
Within 462,603 212 2,182
Groups
Total 523,581 214
Going to cinema, Between 18,062 2 9,031 10,852 ,000
theatre, concert, Groups
museum Within 176,431 212 ,832
Groups
Total 194,493 214
Doing sports Between 27,275 2| 13,637 12,646 ,000
Groups
Within 228,614 212 1,078
Groups
Total 255,888 214
Window-shopping and | Between 3,486 2 1,743 1,590 ,206
shopping Groups
Within 231,266 211 1,096
Groups
Total 234,752 213
Travelling Between 11,032 2 5,516 6,374 ,002
Groups
Within 182,599 211 ,865
Groups
Total 193,631 213
Spending time with Between , 788 2 ,394 524 ,593
family and friends Groups
Within 159,370 212 ,752
Groups
Total 160,158 214
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Appendix 20: The ecological footprint of food consmption according to income
deciles (gha/person)

Ecological footprint (gha)

1 2 3 4 5 6 7 8 9 10
Cereals 0.091| 0.088| 0.088|0.089|0.097| 0.102| 0.102| 0.101| 0.093| 0.090
Cold cuts,
ham 0.036| 0.039| 0.039|0.042|0.045| 0.050| 0.053| 0.056| 0.058| 0.059
Meat 0.085| 0.101| 0.110|0.114|0.128| 0.137| 0.145| 0.156| 0.145| 0.147
Milk 0.034| 0.036| 0.042|0.045|0.050| 0.055| 0.056| 0.055| 0.057| 0.058
Dairy products |0.042| 0.050| 0.063|0.065|0.076| 0.088| 0.097| 0.105| 0.113| 0.133
Egg 0.008| 0.010| 0.011|0.011|0.013| 0.014| 0.014| 0.014| 0.013| 0.012
Fruits 0.006 | 0.007| 0.010|0.011|0.013| 0.016| 0.018| 0.018| 0.020| 0.022
Potato 0.006 | 0.006| 0.006|0.006|0.007| 0.007| 0.008| 0.008| 0.007| 0.007
Vegetables 0.018| 0.021| 0.025|0.026|0.030| 0.035| 0.036| 0.037| 0.039| 0.038
Total 0.326| 0.359| 0.393]0.410|0.459| 0.504| 0.529| 0.549| 0.546| 0.565
Appendix 21: Fat and sugar consumption of income ad#es (kg/person)

1 2 3 4 5 6 7 8 9 10

Fats 11.8| 14.3| 15.3|15.3| 17.5| 191 19| 19.9| 191 18
Sugar 95| 11.2| 12|13.3| 13.9| 159| 154| 16.4| 13.6| 137
Source: KSH (2012¢)

Appendix 22: Expenditures on one kilogram of fooddr the lowest and highest

income

deciles

Ft/kg
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Source: Author’s own calculations based on KSH g201)
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Appendix 23: Cluster analysis

Initial ten clusters

Final Cluster Centers

Cluster
1 2 3 4 5 6 7 8 9 10
bread_kcal_pc 23 12 ,39 24 ,30 46 23 ,56 ,09 17
coldcuts_kcal_pc ,04 ,01 ,03 ,04 ,04 ,03 ,03 ,03 ,02 ,04
egg_kcal_ pc ,04 ,03 ,03 ,04 ,04 ,03 ,03 ,03 ,07 ,06
milk_kcal_ pc ,03 21 ,03 25 13 12 ,10 ,03 ,05 ,06
dairyproducts_kcal_ pc ,04 ,04 ,04 ,08 ,04 ,04 11 ,03 ,02 ,02
meat_kcal_ pc 23 ,19 17 ,10 15 11 13 11 27 ,18
pasta_kcal_ pc ,08 ,09 ,08 ,09 ,08 ,05 ,07 ,05 ,10 ,19
veget_based_kcal_ pc 12 ,14 ,09 ,06 ,09 ,05 ,09 ,06 ,18 ,10
fruits_vegetables_kcal_ ,03 ,04 ,02 ,03 ,03 ,03 ,09 ,02 ,03 ,04
pc

Plotting the ten clusters in multidimensional spacethe result of the Alscal method

Derived Stimulus Configuration

Euclidean distance model
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Final five clusters

Final Cluster Centers
Cluster
1 2 3 4 5

bread_kcal_pc 0,18 0,11 0,33 0,27 0,50

coldcuts_kcal_pc 0,03 0,01 0,04 0,03 0,03

egg_kcal_ pc 0,05 0,04 0,03 0,03 0,03

milk_kcal_ pc 0,04 0,19 0,05 0,17 0,07

dairyproducts_kcal_ pc 0,04 0,04 0,04 0,07 0,04

meat_kcal_ pc 0,24 0,19 0,17 0,14 0,12

pasta_kcal_ pc 0,11 0,12 0,08 0,07 0,06

veget_based_kcal_ pc 0,13 0,13 0,10 0,08 0,06

fruits_vegetables_kcal_ pc 0,03 0,04 0,03 0,04 0,02

ANOVA
Cluster Error F Sig.
Mean Square df Mean Square df

bread_kcal_pc 3,103 4 ,003 757| 949,186| ,000
coldeuts_kcal_pc ,008 4 ,001 757 9,864| ,000
egg_keal_ pc 010 4 ,001 757 7,245| ,000
milk_kcal_ pc 643 4 ,003 757| 242,500| ,000
airyproducts_kcal_ pe 027 4 002 757| 17,912 ,000
meat_kcal_ pc 353 4 ,002 757| 184,586| ,000
pasta_kcal_ pc ,086 4 ,002 757|  34,517| ,000
veget_based_kcal_pc 152 4 ,003 757| 58,102 ,000
fruits_vegetables_kcal_
oc 010 4 ,001 757 8,411| ,000

equal.

The F tests should be used only for descriptive purposes because the clusters have been chosen to

maximize the differences among cases in different clusters. The observed significance levels are not

corrected for this and thus cannot be interpreted as tests of the hypothesis that the cluster means are
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Plotting the final clusters in multidimensional spae, the result of the Alscal

method
Derived Stimulus Configuration
Euclidean distance model
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Appendix 24: The ecological footprint of the clustes (gha)
Fruit,
Meat and vegeta_ble Bread and Consuming
vegetable- | Meat and and dairy bakery no milk and
based dish | milk Average product product dairy
Mean consumers | COnsumers | consumers | consumers | consumers | products
Bread and
bakery
products 0,032 0,020 0,074 0,064 0,151 0,057
Muesli 0,002 0,005 0,005 0,004 0,002 0,002
Cold cuts 0,034 0,014 0,046 0,047 0,055 0,029
Eggs 0,021 0,019 0,018 0,021 0,023 0,015
Milk 0,027 0,126 0,042 0,153 0,078 0,000
Dairy products 0,024 0,029 0,035 0,065 0,041 0,000
Meat 0,187 0,146 0,164 0,142 0,151 0,148
Potato, rice 0,018 0,012 0,015 0,013 0,015 0,014
Pasta 0,017 0,020 0,016 0,016 0,015 0,017
Vegetable-
based meals 0,059 0,063 0,057 0,048 0,042 0,050
Vegetarian
meals 0,002 0,001 0,002 0,003 0,002 0,002
Fruits and
vegetables 0,019 0,023 0,026 0,040 0,025 0,022
Coffee, tea 0,008 0,009 0,009 0,011 0,009 0,008
Total 0,450 0,486 0,510 0,625 0,607 0,364
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The ecological footprint of the clusters
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Appendix 25: Scenarios for changing the structure fdfood consumption

A. Decreasing meat consumption once per week

EF =ecological footprint in global hectares

Meat
consumption is
reduced by one

occasion per

Meat consumption is
reduced by one
occasion per week,

Meat consumption is
reduced by one
occasion per week,

Meat consumption
is reduced by one
occasion per week,

week, no replacement with fruits replacement with dairy replacement with

replacement and vegetables products pasta

kg EF kg EF kg EF kg EF
Bread and bakery
products 68.27 0.073 68.27 0.073 68.27 0.073 68.27 0.073
Muesli 2.67 0.003 2.67 0.003 2.67 0.003 2.67 0.003
Cold cuts 12.51 0.040 12.51 0.040 12.51 0.040 12.51 0.040
Eggs 13.49 0.019 13.49 0.019 13.49 0.019 13.49 0.019
Milk 68.36 0.063 68.36 0.063 68.36 0.063 68.36 0.063
Dairy products 6.93 0.033 6.93 0.033 11.58 0.055 6.93 0.033
Meat 40.10 0.131 40.10 0.131 40.10 0.131 40.10 0.131
Potato, rice 44.55 0.015 44.55 0.015 44.55 0.015 44.55 0.015
Pasta 12.45 0.017 12.45 0.017 12.45 0.017 16.61 0.022
Vegetable-based
meals 43.17 0.052 43.17 0.052 43.17 0.052 43.17 0.052
Vegetarian meals 3.49 0.002 3.49 0.002 3.49 0.002 3.49 0.002
Fruits and vegetables | 50.52 0.028 88.43 0.049 50.52 0.028 50.52 0.028
Coffee, tea 2.44 0.009 2.44 0.009 2.44 0.009 2.44 0.009
Total 369 0.485 407 0.506 374 0.507 373 0.490
Change in the
ecological footprint -5.0% -0.9% -0.6% -3.9%
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B. Reducing meat and egg consumption according tbé guidelines of OETI (Nationallnstitute for Food and Nutrition)

EF= ecological footprint in global hectares

Meat consumption
recommended by

Meat and egg
consumption
recommended by

Meat and egg
consumption
recommended by
OETI, replacement

Meat and egg
consumption
recommended by

Meat and egg
consumption
recommended by

Meat and egg
consumption
recommended by
OETI, replacement

OETI, no OETI, no with fruits and OETI, replacement | OETI, replacement | with fruits, vegetables

replacement replacement vegetables with dairy products with pasta and pasta

kg EF kg EF kg EF kg EF kg EF kg EF
Bread and bakery
products 68.27 0.073 68.27 0.073 68.27 0.073 68.27 0.073 | 68.27 0.073 68.274 0.073
Muesli 2.67 0.003 2.67 0.003 2.67 0.003 2.67 0.003 2.67 0.003 2.672 0.003
Cold cuts 0.00 0.000 0.00 0.000 0.00 0.000 0.00 0.000 | 0.00 0.000 0.000 0.000
Eggs 13.49 0.019 6.00 0.009 6.00 0.009 6.00 0.009 6.00 0.009 6.000 0.009
Milk 68.36 0.063 68.36 0.063 68.36 0.063 68.36 0.063 | 68.36 0.063 68.359 0.063
Dairy products 6.93 0.033 6.93 0.033 6.93 0.033 20.38 0.097 6.93 0.033 6.925 0.033
Meat 40.80 0.133 40.80 0.133 40.80 0.133 40.80 0.133 | 40.80 0.133 40.800 0.133
Potato, rice 44.55 0.015 44.55 0.015 44.55 0.015 44.55 0.015 | 44.55 0.015 44.555 0.015
Pasta 12.45 0.017 12.45 0.017 12.45 0.017 12.45 0.017 | 24.47 0.033 24.466 0.033
Vegetable-based
meals 43.17 0.052 43.17 0.052 43.17 0.052 43.17 0.052 | 43.17 0.052 43.168 0.052
Vegetarian meals 3.49 0.002 3.49 0.002 3.49 0.002 3.49 0.002 | 3.49 0.002 3.493 0.002
Fruits and
vegetables 50.52 0.028 50.52 0.028 160.02 0.088 50.52 0.028 | 50.52 0.028 105.271 0.058
Coffee, tea 2.44 0.009 2.44 0.009 2.44 0.009 2.44 0.009 2.44 0.009 2.435 0.009
Total 357.14 0.44 349.65 0.436 459.15 0.497 363.11 0.50 |361.67 0.453 416.42 0.483
Change in the
ecological
footprint -12.3% -14.4% -2.6% -1.8% -11.3% -5 4%
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C. Reducing meat consumption according to McMichaett al. (2007)

EF= ecological footprint in global hectares

Meat consumption 90g
per day, no replacement

Meat consumption 90g
per day, replacement
with fruits and vegetables

Meat consumption 90g
per day, replacement
with dairy products

Meat consumption 90g
per day, replacement
with pasta

kg EF kg EF kg EF kg EF
Bread and bakery
products 68.274 0.073 68.274 0.073 68.274 0.073 68.274 0.073
Muesli 2.672 0.003 2.672 0.003 2.672 0.003 2.672 0.003
Cold cuts 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Eggs 13.489 0.019 13.489 0.019 13.489 0.019 13.489 0.019
Milk 68.359 0.063 68.359 0.063 68.359 0.063 68.359 0.063
Dairy products 6.925 0.033 6.925 0.033 21.542 0.103 6.925 0.033
Meat 32.760 0.107 32.760 0.107 32.760 0.107 32.760 0.107
Potato, rice 44.555 0.015 44.555 0.015 44.555 0.015 44.555 0.015
Pasta 12.454 0.017 12.454 0.017 12.454 0.017 29.507 0.039
Vegetable-based
meals 43.168 0.052 43.168 0.052 43.168 0.052 43.168 0.052
Vegetarian meals 3.493 0.002 3.493 0.002 3.493 0.002 3.493 0.002
Fruits and
vegetables 50.521 0.028 169.491 0.093 50.521 0.028 50.521 0.028
Coffee, tea 2.435 0.009 2.435 0.009 2.435 0.009 2.435 0.009
Total 349.106 0.421138 468.0759 0.486635 363.7223 0.490918| 366.1584 |0.443883
Change in the
ecological
footprint -17.5% -4.6% -3.8% -13.0%
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