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ABSTRACT
Globalization and urbanization are spreading worldwide. Big companies and western cultures
influence the lifestyles in the developing countries including diets leading to dietary transition. Traditional
diets are replaced by new ones based on increased consumption of tobacco, alcohol, sugar, salt, fat, animal
food products, refined carbohydrates, and processed food. In this way the young urban society becomes
addicted to cheaper and easily affordable food with permanent consequences on their health in form of
noncommunicable (chronic) diseases. All of them could be largely prevented. Animal borne diseases
represent another threat to human health. Overnutrition with low physical activity, which replaces
undernutrition represents heavy burden for developing societies and globally threatens quality of life in many
areas. These are, besides the health issues and proper nutrition, also the global food security supply within
rising world's population and worsening climate conditions, the environmental aspects, and preservation of
natural resources. Natural laws have important place in our lives and they can not be denied. Human life
depends on sun, photosynthesis, laws of thermodynamics and food chains. Among the energy-rich seeds it is
mainly the cereal grain, which is essential staple food for both humans and livestock. Thus cross-competition
for food between humans and livestock is a major problem in production of animal food products. Although
developing countries proportionally consume much less concentrate feed, this situation is quickly changing
upwards due to increasing consumption of animal food products. Advocates of the so called “livestock
revolution” argue that the raising income levels in the third world should be utilized for greater consumption
of animal food products improving thus environmental and public health stress. In fact, the opposite is reality
regarding both health and environmental issues. The internalization of the external costs into prices of animal
products is very much needed. The field study took place in my home country – Slovakia, which is a
transition country. The study has proved that demand for fertile land to grow feed for animal rearing
exceeded 50% on the national level and varied in between one quarter and almost one half on the regional
level of my home town. In the economy sector of animal production the pricing policy based on subsidies
creates uncompetitive business environment in Slovakia causing severe losses to farmers. The countries’
protective measures and subsidies degrade the environment and affect the poorer states by cheaper import
into these developing countries. Moreover, they contribute to global overproduction. The globalization and
liberalization of international trade, on the other side, is not done equally, creates uncompetitive environment
for again the poorer ones and increases the global food prices. The real cases from individual states or
communities have proved that it is possible, indeed, to increase the overall living standard without adopting
all the negatives of globalization including the dietary transition and out of it the increasing consumption of
the animal food products. The alternative options in more sustainable way of nutrition exist in form of
vegetarian diet, wise utilization of abandoned pastures and feed plant by-products, return to moderate rural
lifestyle, and enlightenment through customer and children education and new state policies.

OBJECTIVES AND SCOPE
My thesis is divided into two parts. In the first part, I have provided the latest evidence and scientific
results from nutritional research relating to rapid increase of chronic diseases, recommended nutrient intakes
and the latest layout for the healthy nutrition - the new food pyramid, aiming to decrease total burden of the
chronic (noncommunicable) diseases. These serve as the scientific support for healthy nutrition to my further
second part. The major focus has been also placed on the health issues, namely the chronic diseases. I have
discussed the current trends in food consumption leading to overnutrition. Livestock diseases have been also
discussed. Further, I have tried to analyze aspects of the dietary transition influenced by several factors
worldwide and its impact on expansion of chronic diseases. It deals mainly with the fact of globalization and
urbanization, rising importance of the transnational corporations and role of mass media influencing the
dietary changes. It also analyses the role of trade and marketing. The increased consumption of animal food
products is not the only cause of the dietary shift, but the important one.
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In the second major part of my thesis, I have focused particularly on one important aspect of dietary
transition - the global rise in consumption of animal food products produced by intensive animal farming.
These are meat, cow milk, and eggs from any kind of livestock husbandry (although in this paper mainly
dealt with cattle, hogs (pigs), and poultry). The competition for food between animals and people has been
the most important issue of my thesis research dealing mainly with energy and protein losses based on
uncompromising rules of natural laws. I have provided the results from the scientific research from Germany
dealing with both energy and protein conversion. I have provided the information regarding global trend in
rise of consumption of animal food products also in developing countries and described the problems around
the livestock revolution. The analysis is also dealing with global food availability, farm concentration
because of production intensification, and cereal grain reserves. My work further analyzes impact of global
livestock production on the environment, climate, and biodiversity degradation. Natural resources scarcity
like water, land, and fossil fuels relating to livestock are also analyzed. In my thesis work I have focused my
research and observation on my home country – the Slovak Republic (further just Slovakia), which is the
country in transition and I have compared the trend in consumption of animal food products, production and
consumption of grain, weather situation and some economic aspects there. My field study focused on arable
land demand due to animal sector at both regional and national levels.
In the discussion part, I have provided the explanation based on the previous analysis in both parts of
my thesis. I have compared the regulated trade with deregulated one and their consequences for poor
countries. I have described the role of big corporations that compete with small family farms. I have
explained that private interests are often superior to the interests of the society. Import and consumption of
more expensive products including food, which are also the animal food products, cause inflation due to
rising costs of elementary life needs. World hunger is a heavy burden for our planet and rising consumption
of animal food is not the good solution to this problem. Advertised benefits by the livestock revolution
advocates do not appear to be the real benefits. The possible solutions and alternatives to healthier diet, but
mainly to the growing livestock population, are described at the end of my thesis work in alternatives like
vegetarian diet, individual country specific or community approach, more extensive utilization of feed byproducts, natural grazing, and education with efficient government policies and thus provide several
suggestions or ways for improvement. Return to previously more sustainable rural lifestyle might
counterbalance the rapid urbanization.
Despite the broad complexity of the whole issue analyzed and researched in this thesis work I
definitively could not include all the fields somehow related to the researched problem. I believed and still
believe that the scope of my work in this thesis should be sufficient enough to provide the reasonable
arguments why this problem is really the problem for our future life. On the other side, it is important to
mention that the urgency of this problem has to be described and seen on the global scale as, in fact, it is the
global problem and the regional focus would not be sufficient.
Problems, which I decided not to include, are:
¾ The ethical aspects around the consumption of animal food products
¾ Aspects of animal welfare
¾ The taste, habitual and cultural aspects in consumption of animal food products
¾ The pre-historic dietary patterns of our ancestors - what was the original diet of the "first people"
¾ Diets of different world states and regions
¾ Role of religion in consumption of animal food products
¾ Different versions of vegetarian diet
¾ Aquaculture as a source of human nutrition
¾ Eco-farming
¾ Pollution from the sector of plant production
¾ Employment opportunities in the livestock sector and unemployment in case of its decline
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RESEARCH QUESTION
What is the best way to nourish the human race in the future and how the present trend with
global rise in consumption of animal food products within the process of dietary transition relates to
security of the global food supply, human health and nutrition, and preservation of the environment
and natural resources facing the other present trends like:
¾ growing demand for animal food products also in the countries of the third world
¾ growing world's human population
¾ climate change and years of either droughts or floods and extremely low yields
¾ energy inefficiency in feed conversion and competition for food between humans and livestock
¾ water scarcity and its pollution
¾ arable land scarcity and its degradation

METHODS AND MATERIAL
In my thesis I have made several interviews in order to collect the important data and information.
The interviewed people I chose in order to find supportive arguments to my analysis where secondary data
were not available or were insufficient, mainly the quantitative figures within feed conversion, human
metabolism and energy efficiency of the human body, and agricultural subsidies and farm concentration. I
did the interviews with each interviewed person once. For the economy section related to Slovakia I
interviewed Professor Podolák at Slovak Agricultural University in Nitra, Slovakia. We discussed major
economic issues related to agriculture globally and particularly in Slovakia. We talked about role and
influence of subsidies and the level of PSE (Producer Subsidy Equivalent), impact of the inflation from
increased consumption of animal food products, state control mechanisms over agricultural trade, but also
the various trends in consumption of animal food products. For collection of data on how the human body
functions I interviewed Doctor Kurtanský in the Department of Physiology, Faculty of Medicine at
Komenský University in Bratislava, Slovakia. We discussed the physiologic processes of human body, the
nutritional needs, process of digestion, energetic values of the different food products, energy efficiency
within the organism, and trends in chronic diseases in Slovakia. In order to get the data regarding feed
conversion and loss of energy and proteins I contacted and also interviewed by telephone Professor Dr.
Flachowsky at Federal Agricultural Research Centre in Germany. On the telephone we talked about
nutritional and health impacts over human health from vegetarian diet as well as basic description of how the
scientific research on feed conversion in Germany was done and what species were involved. In order to
collect the data for my field study I visited three farms in vicinity of my home town – Topoľčany in
southwest Slovakia, and interviewed the Heads of the Departments for Animal Production there in order to
gather the information on the feed production and stocks of animals. I used their databases and spreadsheets.
In some I did the observation of the livestock and stables as well as feed preparation and storage. From the
interviews I gained the necessary information about the feed portions and compositions for those two animal
species (cattle and hogs), water consumption, and economic aspects like prices and subsidies for animal food
products. I also gained data about this year's negative impact of weather over the crop yields. The most
important data collected from the interviews were the livestock units and acreage of arable land in these three
farms situated around my home town. I also collected data from the Ministry of Agriculture in Slovakia and
gained their publications with most recent information on arable land availability, yields forecasts for this
year, government involvement due to farmers’ losses, and international trade with food commodities, e.g.
soy beans. Thus the major focus in gathering the evidence on current situation in animal farming was made
on my home country – Slovakia. I have analyzed many web sites providing articles, books, or publications,
otherwise also available in scientific journals, research papers, and printed books, or I analyzed directly
several of them in their printed version. Many were published by worldwide recognized institutions like
World Health Organization (WHO), Food and Agriculture Organization (FAO), and the Worldwatch
Institute and all of them besides many other can be found in the reference section organized in the alphabetic
order with online accessibility provided for most of them. For the empirical/theoretical issues I used
textbooks and publications of the well known authors. In my thesis work I have tried to provide balanced
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picture of the current problem in global rise of livestock rearing, meaning, I used sources published both in
favor as well as the critical ones to the researched problem. In this way I have tried to achieve an objective
view to the whole problem.

CAUSAL LOOP DIAGRAM
The Causal Loop Diagram (CLD) is a theoretical tool graphically explaining the rules and forces
involved in this area of my study. However, not everything has been included in the analysis and therefore
some more reinforcing aspects relating to this field are missing. Many of the neglected aspects like taste,
culture of a regional diet, or ethics and animal welfare would have brought more linkages to the problem.
Nevertheless, I have in purpose omitted several areas (listed in the scope) as I believe the focus made should
be reasonable enough. In my thesis I have analyzed problems concerning the global rise in the consumption
of animal food products leading to global increase of the livestock units - the livestock revolution. The
reinforcing loop starts with unification of the world diet via process of liberalization in international trade
and establishment of big transnational corporations. Globalization and interdependence on import of many
staples including animal feed reinforce the dietary shifts. The dietary transition occurs after a time delay and
brings lower consumption of traditional staples and increased consumption of total energy and many other
refined foods including animal food products. Additional reinforcing loops come from ever growing human
population, urbanization and personal incomes. Mainly the rapidly growing cities in the process of
urbanization also due to rapidly growing human population in the countries of the South are enjoying higher
personal incomes, which allow to afford more expensive food products including, in majority imported,
animal food products from the developed countries. This trend is presently common in the most populous
countries of the third world like China, India and many other. Obviously, it is not only meat, dairy and eggs
that participate in rapid spread of the chronic diseases. There is a total increase in consumption of energy
(calories) and many other nutritionally-low foods rich in sugar and salt contents at the expense of
traditionally more valuable though less diversified foods. Yet, the increasing consumption of animal food is
taking place requiring increased concentration of animals in stocks. Thus, growing population and
globalization brings in the process of dietary transition new problems besides the mentioned burden of lethal
and costly diseases originating in wrong nutrition. The outcomes of such forces result in several balancing
loops and have strong impacts first of all on the world supply with food, the environment, preservation of
scarce natural resources, and our health and nutrition (all more in detail discussed in the following chapters).
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INTRODUCTION
It is amazing that many of us have become environmentally concerned. Most of us claim we do care
about our world and the lives we live. We recycle paper, we use CFCs free products, phosphate-free
detergents, energy-efficient lighting, ride bicycle instead of car, turn the light, water, or heat off whenever not
needed. We simply try to reduce our ecological footprint on the Earth. "And yet, most of us have remained
unaware of the one thing that we could be doing on an individual basis. Few of us realize there is something
we all could do that would have a tremendous impact on reducing pollution, conserving resources, and
protecting our precious planet and the life it holds. And yet most of us don not know what it is. I am talking
about what you eat." (Robbins, 2001, pp. 233)
While talking to the generation of my grand parents regarding their previous diet several decades ago,
anybody would notice a radical change in their diet over time. While in their childhood they used to have
meat once a week (a chicken soup), some pork meat in winter, and milk and dairy every day, today,
especially the red meat products are present in their menus every day and usually more than once a day.
Generation of my parents brought up in the period of socialism when animal farming was called “a strategic
industry of the national economy”, equally perhaps as the military industry, had no other choice just to
continue in-animal-products-rich diet. The same destiny is facing my generation. Will this pattern continue
on? And how much is it sustainable for our planet when not only the countries of the former East-West block
accepted this in-sugar, fat, and energy-rich diet, but recently also the bulk rest of the world? Even those
countries, which do not belong into the area of progressive economy, have changed the traditional long
lasting diets of their previous generations. In addition to that, they physically move less. As a result of this we
face rapid deterioration of human health with both lethal and costly consequences. The resources at this
planet are limited and although the matter to some extent is recyclable, the energy (high quality energy) is
not. The new trend in diet and lifestyle may bring critical moments due to increasing world population,
increasing demand for animal products, climate instability, pollution of the environment, and scarcity of so
essential substances for our life, like water and fertile land. All these are in close relationship and relative to
feeding of humanity on the upper levels of the food chain pyramid. The state policies are encouraging these
trends and farmers follow the demand of the market, which is becoming more free. I decided to investigate
several areas and aspects of such trend, point on, and research the negative consequences and threats, as well
as possible solutions to this problem, particularly the global rise in consumption of animal food products, also
called “the livestock revolution” – a term widely used with regard to global rise in livestock population and
increasing consumption of animal food products.
"I give you every seed-bearing plant on the face of the whole earth and every tree that has fruit with
seed in it. They will be yours for food. And to all the beasts on the earth and all the birds of the air and all
the creatures that move on the ground - everything that has the breath of life in it - I give every green plant
for food." (The Holy Bible, 1984, pp. 1-2)

PART I. HEALTHY DIET AND DIETARY TRANSITION
The theory describing the early human diets says they were hunter-gatherers. It is rather simplified
and generalized view and it basically means similar what we today describe as the omnivorous diet. The
regional climatic conditions varied and so did the diets. When trying to answer the question what our
ancestors ate in the very past I found this task irrelevant for my thesis research as the instant question of the
archeologist experts I talked to always followed: "what type of geographic region and human evolutionary
period would you like to search for?" This shows that the diets were and still are developing and changing
according to many ecological forces and we can not apply the same food pattern that was good and
sustainable in the past also for present. Therefore I would better focus on what is crucial and significant in
the dietary transition today and in the near future rather than describe what were the dietary patterns of Homo
Erectus or Homo Sapiens in a particular region of the world several millenniums ago. Many of them, as we
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know today, were even cannibals and therefore with a little irony I believe we should not get inspired by the
very past no matter how much sustainable it might had been.
Some populations (e.g. in Alaska, Greenland natives, Inuits in Canada or indigenous people of the
Pampas live on a high-fat and high-protein diet with minimum of carbohydrates and vegetal food. They do
not appear to suffer from adverse health effects due to traditional and genetic adaptation. (Dietary reference
intakes, 2002) Similarly when I visited Hammerfest in Finnmark (the upper region of Norway) in the
summer, the local people told me it is impossible to cultivate and grow any kind of plant food in the garden
as the rain washes out everything they try to seed. The regional climatic conditions are hostile to this kind of
food and fish is the major source of nutrients. However, why the biggest populations of the world like India,
China, Japan, Indonesia, Brazil and many other countries of so called the South (meaning the developing
countries) having in majority so wonderful climatic conditions to grow vegetal food divert from the
traditional diets and adopt the western-like kind of menus? Is this trend sustainable for the environment and
global food supply in the rapid process of globalization?

CHAPTER 1: HEALTHY DIET AND HUMAN HEALTH
1.1 DIETARY REFERENCE INTAKES
Food security and food safety are the most critical issues in today world's food supply. They both
aim to provide nutritional needs for rising population being free from hunger and malnutrition and at the
same time assure good quality food supply without harm and risk to human health and with minimum
environmental impact. (Flachowsky, 2003)
More than 60 years ago the Recommended Dietary Allowances (RDAs) originated in the USA from
the need to provide basic nutritional fitness during the WWII to the newly recruited soldiers and to from
malnutrition suffering troops in the battle field. Later these served as the basis for state and federal
nutritional program policies. Since then RDAs went through many revisions. The newest name for the RDAs
is Dietary Reference Intakes (DRIs), which more scientifically grounded the relationships between nutrient
needs and good health namely regarding prevention of chronic diseases. (Dietary reference intakes, 2002)
Energy efficiency and diet
Humans and animals receive the energy from the food stored in the form of chemical energy in
long polymers of ingested macronutrients (sugar - mainly starch, fat, or protein). Digestion and
absorption of nutrients from food is energy demanding as these have to be split into small monomers to
be able to pass through membrane of small intestine. (Campbell et al., 2000) The released energy from
food is stored, for organism easily accessible, macroergic bonds of adenosine triphosphate (ATP), which
is further utilized for muscle contractions, membrane potentials, biosynthesis and cell replacements - the
so called body maintenance (Müllerová, 2003). The ATP molecules provide energy not only while eating,
but even when food is not accepted or when in shortage (Campbell et al., 2000). Excessive energy intake
is stored in form of lipids in fatty tissues. Although the matter is recyclable the energy efficiency (energy
converted to work) in human body is quite low - at the best only 25% (less than combustive engine around 30%) (Kurtanský interview). However, the ecological efficiency (discussed further in food chain
pyramid), meaning how much energy is stored within the organism's biomass, is much lower than
efficiency of work. Especially in humans this ratio of energy consumed per life and energy stored within
the body is very big due to relatively long period of growth. The energy losses in animal bodies,
including livestock, function in the same principle. The majority of ingested energy leaves the organism
in form of low quality heat (though also necessary for body maintenance), but this loss is irreversible and
this is why the process does not function backwards, heat cannot be used to make ATP and organisms
have to be supplied with new energy in the original way - they have to eat again. (Campbell et al., 2000)
This low energy efficiency (depends on a particular organism) is the major argument regarding "feed
conversion" in every livestock production system and mainly that one where the competition for food
with humans occurs - in the grain-fed livestock.
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Energy. Regarding energy intakes the report recommends 1.6 to 1.7 times the individual's resting
energy expenditure in the active lifestyle. For the sedentary way of lifestyle it should be only 1.0 to 1.4 times
the resting energy expenditure (Dietary reference intakes, 2002). In order to move from sedentary to an
active lifestyle an individual has to engage in activities equivalent to a total of 60 minutes of moderate
physical activities each day. (Dietary reference intakes, 2002) An ordinary person in its inactive mode - basal
metabolic rate (BMR), requires about 1300-1800 kcal or 5400-7500 kJ (1 kcal = 4,18 joules) a day. It is the
daily energy consumption of a 100-watt light bulb. Of course, the person will hold just in the motionless
mode while laying or sleeping. As he or she starts to move the energy requirements increase. In the usual
active mode males require around 2,400 kcal or 10,050 kJ per day and females need 2,200 kcal or 9,200 kJ
per day at the age of 19-59. By increasing age the energy demand slightly drops (7,900 kJ for a man and
7,300 kJ for a woman over 60). More active person requires receiving more energy. (Campbell et al., 2000)
The following data show that these values are higher than needed, which has a negative impact for
human health. Analysis made by FAOSTAT (FAO) shows that dietary energy measured in kcal per capita
and day has been steadily increasing worldwide. From mid 1960's to late 1990's availability of calories per
capita and day increased globally by around 450 kcal (1884 kJ) per capita and day and by 600 kcal (2512 kJ)
per capita and day in the developing countries.
Global and regional food consumption
Region
1964-66
World
2358
Developing countries
2054
Near East/North Africa
2290
Sub-Saharan Africa1
2058
Latin America
2393
and the Caribbean
East Asia
1957
South Asia
2017
Industrialized countries
2947
Transition countries
3222
(Source: WHO/FAO report, 2003)

(kcal per capita and per day)
1974-76
1984-86
2435
2655
2152
2450
2591
2953
2079
2057
2546
2689
2105
1986
3065
3385

2559
2205
3206
3379

1997-99
2803
2681
3006
2195
2824

2015
2940
2850
3090
2360
2980

2030
3050
2980
3170
2540
3140

2921
2403
3380
2906

3060
2700
3440
3060

3190
2900
3500
3180

While in the Sub-Saharan Africa the supply of energy in food became stagnant, in the transition
countries dropped, but in East Asia has dramatically risen by almost 1000 kcal (4186 kJ) per capita and day
(mainly China) as well as in Near East and North Africa by more than 700 kcal (2930 kJ) per capita and day.
Similar trends can be seen in the protein availability where only countries in transition registered decrease
although globally the supply has increased. (WHO/FAO report, 2003)
Carbohydrates. Carbohydrates like sugars and starches provide energy to the cells of the body,
namely brain. The plant food, mainly cereals, is the major source of carbohydrates. The recommended daily
intakes for children and adults are 130 grams (Dietary reference intakes, 2002). There are people who
believe they can skip the carbohydrates completely in order to lose weight. Especially, in the western urban
regions the long-term consequences of such a diet result into bone mineral loss (osteoporosis), high blood
cholesterol concentrations, and increased risk of kidney stone formation or urinary tract deposits. In the
extreme way it can also affect the development and function of the central nervous system. Out of the total
energy intake carbohydrates should provide body 45-65% of energy (Dietary reference intakes, 2002).
However, no more than 25% of the total energy ingested should come from added sugars (sweeteners)
(Dietary reference intakes, 2002). It is because natural foods are chemically complex containing many
healthy nutrients (Dietary reference intakes, 2002). This is where food processing becomes harmful to our
diet as it is not that we would eat more sugar or salt, but the industry is putting these in for us (Lappé, 1991).

1

excludes South Africa
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Fat. Fat (lipid) is the most dense source of energy and is necessary for vitamin absorption, and tissue
development. 20-35% out of the total daily energy intake should come from fat (Dietary reference intakes,
2002). The healthy and necessary fats are monounsaturated and polyunsaturated fatty acids. These reduce
blood cholesterol concentration. Two types of polyunsaturated fatty acids are necessary to eat, which the
body can not make. These are alpha-linolenic acid (an omega-3 fatty acid) and linoleic acid (an omega-6
fatty acid). Their lack results in deficiency. "Individuals whose diets are naturally high in linoleic acid,
commonly obtained from vegetable oils, have higher blood levels of high-density lipoprotein cholesterol (so
called "good" cholesterol - HDL) protective of cardiovascular diseases. The adequate intake is 1.6 and 1.1
grams of alpha-linolenic acid contained in fat for men and women per day, respectively. Regarding the
second fatty acid 17 and 12 grams of linoleic acid per day for men and women are advised. The sources are
milk, nuts, avocados, olives, flaxseed, soybeans, and vegetable oils like sunflower, canola, and corn oil.
(Dietary reference intakes, 2002)
Saturated fatty acids
"Saturated fatty acids, trans fatty acids, and dietary cholesterol have no known beneficial role in
preventing chronic disease and are not required at any level in the diet. Meats, bakery items (e.g. cakes),
and full-fat dairy products are the primary sources of saturated fatty acids in most diets" (Dietary
reference intakes, 2002, pp. 5). These two increase presence of low-density lipoprotein cholesterol
(known as "bad" cholesterol - LDL) in the blood. "The recommendation is to keep their intake as low as
possible while consuming a nutritionally adequate diet, as many of the foods containing these fats also
provide valuable nutrients" (Dietary reference intakes, 2002, pp. 5).
Fiber. Many positive health benefits have been found from fiber consumption in our diet e.g.
increased lactation, lower blood glucose and cholesterol concentrations. Certain indications are that besides
very beneficial impact on heart function and whole circulatory system it may also help prevent colon cancer
and reduce weight. The recommended daily intakes should be 38 and 25 grams for men and women below
50 years, respectively and 30 and 21 grams per day, respectively, over 50 years of age (Dietary reference
intakes, 2002). Teenagers and children have set their own fiber intakes as well.
Proteins. Proteins are important structural components in our diet for building of cells and body.
Their basic building blocks are amino acids. Proteins function as enzymes, membrane carriers and hormones.
The recommended daily intakes for both men and women are set at 0.8 grams per kilogram of body weight
(Dietary reference intakes, 2002). It is much less than what people usually eat per day. Only in pregnant
women the intake are higher - 1.1 grams per kilogram of body weight due to pregnancy and lactation.
Animal proteins
While talking about the livestock revolution arising from the necessity to consume animal
proteins, which the developing countries supposedly lack, the reality is much different. Currently, there
is a sufficient production of animal proteins in the world being able to supply "necessary" 20 g of daily
animal protein intakes (Flachowsky, 2002). The problem is therefore not in low production, but in the
distribution. Up to 8 billion people could be supplied by the present animal production (Flachowsky,
2002). Obviously, as in many other North-South issues, somebody is consuming to much of it and
somebody can not get enough of it. The livestock revolution in this way is a mistake. Or will the present
production providing great business opportunities and production surpluses drop in the developed
countries if the developing countries will become more self-sufficient in animal production?
A method to balance intakes of proteins consumed by vegetarians has been also developed by the
American-Canadian research team, which recently published book "Dietary reference intakes for Energy,
Carbohydrate, Fiber, Fat, Fatty Acids, Cholesterol, Protein and Amino Acids" (Dietary reference intakes,
2002). A "protein complementarity" in a non-animal diet, however, is not important if the vegetarian diet is
healthy and varied (Lappé, 1991). "Simply by eating a combination of beans and corn, for example, vegans
can get all nine essential amino-acids" (Campbell et al., 2000, pp. 444), see below.
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Essential amino-acids and veganism
Corn or other Cereals

Tryptophan
Methionine
Valine
Histidine
Threonine
Pnenylalanine
Leucine
Isoleucine
Lysine

Bean or other Legumes

(Source: Campbell et al., 2000)

1.2 FOOD PYRAMID
Old food pyramid
It was in 1992 when the US Department of Agriculture released officially the "table" of nutrition
organized into pyramid as guidelines for prevention against chronic diseases. The recommendations
were such as minimize consumption of all fats and oils, but eat abundant amounts of complex
carbohydrates - bread, cereals, rice, pasta, etc. At the second stage there were supposed to be generous
amounts of fruits and vegetables (including potatoes). Dairy, red meat, fish, poultry, eggs, legumes and
nuts were in the following upper group together. Finally, fats, oils and sweets were at the very top of the
old pyramid strongly advised not to eat and if so then only sparingly. (Willett, Stampfer, 2003)
Fat. As not necessarily all the fats are bad and all the complex carbohydrates are good the pyramid
has to be rebuilt and this effort will not be completed until 2004. A better understanding between diet and
health has been implemented with significantly reduced risk of cardiovascular diseases in both genders. The
urgency for change has come from the results observed between various regions and their relevant diets.
Population that consumes large amount of monounsaturated and polyunsaturated fat tend to have lower rates
of heart disease. On the island of Crete near Greece the traditional diet contains a lot of olive oil
(monounsaturated fat) and fish (polyunsaturated fat). Even though fat provided up to 40% of energy intake
the rate of heart disease was lower than in those following traditional diet in Japan whose energy from fat
was just 8 to 10%2 - see graph below (Willett, Stampfer, 2003). Nutritionists did not want to suggest eating
more protein as this would end up in consuming more red meat rich in saturated fats. Moreover, vegetable
oils have been proved to even reduce the risk of cancer.

(Source: Willett, Stampfer, 2003)
2

However, it is important to mention that diet is only one of the other risk factors, like stress, physical inactivity,
tobacco smoking etc., supporting occurrence of the chronic diseases, although probably the most important one.
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Carbohydrates. The major problem regarding rebuilding the food pyramid was also the fact that
refined carbohydrates like white flour and its products, white rice and potatoes increase the level of sugar in
the blood. This is not the case for coarse or whole grains. It is because of easily absorbed starch providing
instant energy to the circulatory system. Refined carbohydrates are also so called "empty calories" without
other minerals or vitamins, which is not the case for coarse grains and whole grain cereal products (bread or
pasta). Evidently the unutilized energy leads later to type 2 diabetes (also called adult-onset, or non-insulin
dependent diabetes) and coronary heart disease same as in high fat consumption. Eating of whole grains on
the other side rich in fiber reduces risks in these diseases. Extremely active and lean peasant farmers in Asia,
on the contrary, do not experience any of these problems though consuming high quantities of refined
carbohydrates. Among a sedentary population, however, it obviously has devastating effects. (Willett,
Stampfer, 2003)
Fruits and vegetables. Probably the least controversial has been the part over fruits and vegetables
consumption. Certain cancer-reducing improvements are also reported due to folic acid and other cancerpreventing substances. The real effect in increased consumption of fruits and vegetables is from preventing
the cardiovascular diseases via folic acid and potassium. Vitamins are another benefit of this food. (Willett,
Stampfer, 2003)
Meat. The previous meat and legumes group from the old food pyramid has been divided and an
important difference has been placed between the read meat (beef, pork, and lamb) and the rest of the group poultry, fish, eggs, legumes and nuts. Red meat has been associated with an increased risk of coronary heart
disease (because of its high content of saturated fat and cholesterol), type 2 diabetes, and colon cancer.
Processing in some of these meat products also increases the level of carcinogens. Studies have shown that
"people who replace red meat with chicken and fish have a lower risk of coronary heart disease" (Willett,
Stampfer, 2003). Nuts very positively influence the cholesterol ratio and decrease appetite. Legumes are
good source of proteins. (Willett, Stampfer, 2003)
Dairy. Previously believed that milk consumption decreases osteoporosis and bone fracture was
proved wrong as it is the contrary when highest level of fractures was found in countries with high dairy
consumption. Increased ovarian and prostate cancer have been reported from higher consumption of dairy.
Therefore although calcium is an essential nutrient its importance has been overstated. (Willett, Stampfer,
2003) Moreover, the calcium bio-availability in cow milk is only 32% compared to other vegetal foods. Thus
one cup of 300 mg containing calcium provides the body in fact just 96 mg (32%). We can gain this same
amount from just 1/2 cup of firm tofu, 1.5 cups of cooked broccoli, or 1/3 cup of sesame seeds. (Robbins,
2001)
New food pyramid
The basic emphasis in the new food pyramid has been made on weight control and daily exercise in
order to avoid excessive intake of calories. Further, the stress has been placed on healthy fats derived
from liquid vegetable oils, and healthy carbohydrates (whole grains). Vegetables and fruits are supposed
to be eaten still in abundance. Furthermore, a moderate consumption of protein sources like nuts,
legumes, fish, poultry, and eggs are advised, but dairy should be limited to one or two servings per day.
Finally, the new food pyramid suggests minimum consumption of red meat, butter, refined grains,
potatoes (because of increased appetite after their consumption) and sugar, a moderate consumption of
alcohol, no trans fats (margarine) at all, and vitamin supplements if needed. Men and women eating
according to this new diet have had significantly lower risk of major chronic diseases. Especially, lower
occurrence of cardiovascular diseases by 40% in men and 30% in women has been reported. No benefit
has been proved in relation to cancer unless combined with increased physical activity and lowered
weight. Then the reduced risk of many cancers has been proved. (Willett, Stampfer, 2003)
Still more research is needed to understand relation between diet and human health. Yet, a strong
separation of the scientific research in nutrition from agriculture industry is highly recommended by the
new food pyramid research team in order to provide objective nutritional guidelines "well insulated from
political and economic interests" (Willett, Stampfer, 2003).
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(Source: Willett, Stampfer, 2003)

1.3 CURRENT TRENDS IN FOOD CONSUMPTION
FAO has provided information, which allows to make estimates on food supply in various parts of
the world. Several third world countries are included like China, Chile, Cuba, Egypt, India, Iran, Malaysia,
Mexico, Morocco, South Africa, South Korea, Tanzania, Thailand, and Tunisia. In cereals, a shift from
coarse grains to more polished traditional grains like wheat and rice was recorded. The consumption of
bakery bread has increased as well. In legumes, which were the major source of proteins in the South, a
decrease has been recorded in consumption giving the way to animal food products. This change represents
also the type of fat being consumed. (WHO, 2002) The consumption of vegetables mainly among the urban
population has been very low even in some African cities (Bourne et al., 1993, In: WHO, 2002). Similar
trend has been recorded in consumption of fruits, which is the trend widely common not only in the
developing world, but present even in the Mediterranean regions of Europe having excellent conditions for
growing fruits (Armstrong, 2003) where instead obesity increases among young.
Dietary transition starts with increased consumption of vegetable oils. This indicates that a change in
diet in the developing countries has started (WHO, 2002). The supply of oil has been higher in the
developing world than consumption of butter, however between 1970 and 1999 the supply of butter doubled
in this region. The quality of fat consumed is important to identify the impact on noncommunicable (chronic)
diseases. (WHO, 2002) Consumption of milk and eggs has increased throughout the world since 1970,
except in Africa (WHO, 2002). The analysis says that supply of energy from the vegetable protein is still
higher in developing countries, but this gap between the developed and developing region is continually
getting smaller. The opposite trend has been recorded in the transition countries.
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Vegetable and animal sources of energy per region
Region

1967-1969
T
V
A
2059
1898
161

(kcal per capita and per day)
1977-1979
1987-1989
T
V
A
T
V
A
2254
2070
184
2490
2248
242

Developing
countries
Transition
3287
2507
780
3400
2507
countries
Industrialized
3003
2132
871
3112
2206
countries
T - total, V - vegetable origin, A - animal origin
(Source: FAOSTAT 2003, In: WHO/FAO report, 2003)

1997-1999
T
V
A
2681
2344
377

893

3396

2455

941

2906

2235

671

906

3283

2333

950

3380

2437

943

Cereals consumption, which globally contribute to around 50% of total energy supply, have fallen
recently in the developing countries, mainly the middle income ones like Brazil and China, from 60 to 54%
within past ten years. The FAO projections forecast the same trend for the following 30 years until 2030.
Regarding fats consumption, the highest consumption occurs in the North America and Europe and the
lowest in Africa. However, over the past three decades the intake has increased everywhere except Africa.
The daily per capita supply of fats from animal foods in the developed countries has risen by 4 grams and in
the developing world by 14 g over the period of past three decades. A decrease has been recorded in the
transition countries by 9 g per capita due to strong impact of economic recession in these countries and
consequent lower consumption of animal food products. (WHO/FAO report, 2003)
Consumption of sugar has gone up in the major part of the world although it varies from country to
country. Carbonated soft drinks are the major source for such an increase worldwide. Global supply of meat,
poultry and fish went up between 1970 and 1999. The significant increase has been recorded mainly in the
Latin America and Asia, modestly in Africa. An underestimation in meat consumption originates in the trend
when increased popularity have reached processed meats like sausages or canned meat, which are not
regarded as real meat (WHO, 2002). In poultry and fish the statistics are more trusty as these are consumed
mostly fresh or frozen and here again a significant increase in supply has been recorded. In majority of by
FAO surveyed third world countries the energy density contained in food went up. China in particular has
recorded enormous increase of energy supply from animal protein within past 40 years (from 3.1% to 18.9%)
(WHO, 2002). The dietary transition that took place in Japan and lasted five decades took less than two in
China. Rich urban Chinese households consuming low-fat foods here fell from 7% to just 0.3% and on the
contrary the high fat foods increased from 23% to 67% in a very short time between 1989 and 1993. (Popkin,
1999, In: WHO, 2002) Therefore increased consumption of fat and sugar is tightly related to regions
experiencing rapid urbanization (Yach et al., 2001, In: WHO, 2002).

CHAPTER 2: DIETARY TRANSITION AND HUMAN HEALTH
Dietary transition

-

+
+

Animal
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+
Animal food
products &
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Non-animal diet &
Traditional diet

Population

+

-

Human health &
Nutrition

+

The CLD above is describing the following chapter analyzing the impact of increasing consumption
of the animal food products over human health and nutrition. Animal-borne diseases are additional problem
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for increasing livestock concentration. The driving force here is the dietary transition arising from societal,
political, and economic changes of the particular country (mainly the transforming ones including the third
world countries). Arguments supporting more traditional and non-animal diet are further provided.
2.1 OUTBREAK OF NONCOMMUNICABLE DISEASES
During the entire human history diets were changing and adapting according to changing ecological
relationships and so were the disease patterns. The population growth was low. The domestication of plants
and animals brought changes in disease profiles. Establishment of agricultural practices promised increase in
size and density of the human population. "The empirical evidence suggested that this did not happen"
(Armelagos, 1990, In: WHO, 2002, pp. 7). Occurrence of nutritional and infectious diseases increased due to
more sedentary way of living and frequent contact with human waste and domesticated animals. Only a few
crops were cultivated lacking thus the full range of nutrients. The episodes of hunger were less frequent
among farmers, but if they occurred they were more severe compared to hunter-gatherers. (WHO, 2002)
Despite of that, the vision of food surplus from farming outnumbered hunting-gathering.
Infectious diseases were the leading causes of deaths in human history. During the last century and
mainly the last decades many social, economic and ecological changes decreased the occurrence of
communicable diseases (easily transferable from one person to the other). This transition model proposes
that over time parasitic diseases are gradually, although not completely, displaced by noncommunicable
(chronic) diseases. Improved public health care, education, rising incomes, and urbanization caused the
diseases profiles changes though not equally everywhere (WHO, 2002). Unhealthy diet and lack of physical
activity are very much responsible for the etiology of these diseases. "It is not only the adult lifestyle that
determines the risk level of chronic diseases", but rather the nutrition from the childhood. (Kuh, BenShlomo, 1997, In: WHO, 2002, pp. 7)
The nutrition transition is marked by a shift from monotonous diets based on indigenous grains,
starchy roots, legumes, vegetables and fruits with limited amounts of animal food to a more varied diet based
on processed food, animal food, sugar, fat and alcohol. Higher-income countries (including third world
countries) therefore left the diets dominated by complex carbohydrates to those full in fats, added sugar and
protein. Mainly the urban diet is much richer in energy from fat and sugar and is more likely to be processed
than any rural diet. (Popkin et al., 2001, In: WHO, 2002) "Traditionally, largely plant-based diets have been
swiftly replaced by high-fat, energy dense diets with a substantial content of animal-based foods"
(WHO/FAO report, 2003, pp. 16). The shift that took a century or more in the developed countries is put into
practice within a few decades in the developing region (Popkin, 2002, In: WHO, 2002). Thus when relying
on meeting immediate needs from living in the new urban environment or culture people wrongly believe
that in the future their nutrition will improve not realizing they build a permanent addiction to these types of
processed and refined foods leaving permanent impacts over their future health later over the life span.
To be objective in my thesis analysis, we have to admit that it is not only the animal food that has
contributed to rise of noncommunicable diseases. The new emerging trend in dietary transition, however,
has recorded increased availability of vegetable fats at affordable prices and these, as said, are supposed to
begin the dietary transition in the poorer regions by letting the society to get accustomed on first vegetable
oils and imports of oilseeds. After that the "westernization" continues by import and increased consumption
of animal fats (meat and milk products). (Drewnowski, Popkin, 1997, In: WHO, 2002) "Throughout the
developing world today, one of the first things people do as they climb out of poverty is to shift from their
peasant diet of mainly grains and beans to one that is rich in pork or beef” (Ayres, 2003). Such dramatic
changes must have negative results on our health. It is strange, but people seem to celebrate their good times
and success by excessive meat consumption. Meat seems to be not just food, but some kind of reward.
However, personal rewards should not contradict to broader societal needs and needs must be superior to
wants despite of how much attractive or difficult it is.
2.1.1 NONCOMMUNICABLE DISEASES AND REALITY
The amount of fruits and vegetables consumed, amount and quality of fat ingested, and salt
consumption determine the level of prevention both in cardiovascular diseases and cancer. Maintaining the
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accurate weight and physical activity are important ways in prevention of these diseases. The treatment of
noncommunicable diseases is extremely costly and lays a heavy burden on many governments of the South.
This reality has also another economic concern as these diseases affect in large scale the most productive
population. (WHO, 2002)
The World Health Organization has started to work more effectively on prevention against chronic
diseases. Three major targets are being addressed, namely tobacco, unhealthy diet, and physical activity
based on World Health Assembly in 2000 (WHO, 2002). Due to the great transition in diet taking rapidly
place in the developing world a WHO/FAO Expert Consultation took place in January 2002 in Geneva in
order to discuss the global strategy, evidence, and recommendations regarding diet, healthy nutrition, and
prevention of chronic (noncommunicable) diseases.
Cardiovascular diseases, diabetes and obesity. Chronic diseases are largely preventable.
Prevention is the most cost-effective, affordable, and sustainable solution. The necessity to take the action is
more urgent due to the fact that modern dietary patterns and physical activity patterns "travel across
countries like an infectious disease" (WHO/FAO report, 2003, pp. 16). In 2001 chronic diseases contributed
to 60% of total deaths and they will account for almost three quarters of all deaths worldwide by 2020
(WHO/FAO report, 2003). Almost half of the total chronic disease deaths originate in cardiovascular
diseases. Besides that obesity3 and diabetes are behind this negative trend not only because they affect larger
proportion of the world population, but mainly because they appear earlier in life. WHO estimates that there
are 300 million people suffering from obesity worldwide. Only in the UK the number of obese people tripled
in the past 25 years. The prognosis forecasts that in ten years there will suffer from obesity in the UK every
tenth person. The recent studies in Sao Paolo, Brazil proves that 70-80% of the population is remarkably
inactive. Over the past 20 years the overweight appeared among children in countries like India, Mexico,
Nigeria, or Tunisia. Medical burden to cure this disease is overwhelming the health care services and today,
in both developed and developing regions, it is seen as the most neglected public health problem. (Obesity,
1997) It is an interesting feature to observe that the human body's ability to store the excessive energy in fat
saved millions of lives in the human history throughout the periods of hunger and food shortages. As the
evolution is not so fast, the same ability today is our own enemy and kills us as we can not maintain to keep
the proper daily food intakes from present food surpluses available in most parts of the world.
Cancer. Cancer accounts for 7.1 million deaths annually (12.6% of the global level). Diets account
for around 30% in developed and 20% in developing countries and are at the second place as cancer risk
factors right behind the tobacco use. Today approximately 20 million people suffer from cancer worldwide
and this is expected to grow to 30 million till 2020. More than a half of the cancer cases occur in the
countries of the third world. The scientific research has proved that at least one third of all the cases could be
prevented. WHO claims that dietary changes and decreased physical activity are significant in global rise of
cancer worldwide. Fruits and vegetables are believed to have protective effect on several types of cancer like
oral, gastric, esophageal etc. Physical activity is seen as a good prevention against breast and colorectal
cancer. "High intake of preserved meat or red meat might be associated with increased risk of colorectal
cancer" (WHO, 2003).
Etiology in the developing countries . Although AIDS, malaria, and tuberculosis still dominate in
Sub-Saharan Africa, 79% of all deaths in the world caused by the chronic diseases are occurring in other
developing countries. By 2020 out of those three quarters of deaths worldwide caused by the chronic
diseases around three quarters will appear in the third world countries. Also diabetes will rise in the
developing countries 2.5-fold from 84 million in 1995 to 228 million in 2025. Cardiovascular diseases
exceed just in India and China the occurrence of these diseases in all the developed countries put together. In
the past decade, in some of these countries, the prevalence of obesity has doubled or even tripled and
becomes a serious problem in Asia, Latin America and even Africa despite the presence of undernutrition.
(WHO/FAO report, 2003)
Non-animal diet and chronic diseases. Study proved that vegetarians had about 25% lower risk
from heart diseases than non-vegetarians (Appel, Erlinger, 2003). Consumption of vegetable protein is also
associated with lower risks in heart and circulatory system diseases. A study has been done in Iran about the
3

Calculated by the Body Mass Index (BMI) - the weight in kilograms divided by the square of the height in meters.
BMI > 25 denotes to overweight, BMI > 30 denotes to obesity (Obesity, 1997)

16

relationship of diet and heart diseases. Cardiovascular diseases in this country are the most important causes
of deaths accounting for 38%. It has been proved that consumption of plant food limited intake of fats. Such
dietary evidence has proved lower incidence of cardiovascular diseases. The study has also proved that the
recommended intake of energy was exceeded and fats contained in food contributed to obesity. Vegetable
oils and fish were the most recommended sources of polyunsaturated fatty acids and vegetable oil was
advised to replace animal fats rich in saturated fatty acids. Increased consumption of fish, fruits and
vegetables was recommended to decrease the risk of cardiovascular diseases. (Ghaffarpour M. et al., 1998)
2.2 UNDERNUTRITION VERSUS OVERNUTRITION
Obesity and diabetes are no more the problems of the affluent societies only (Brundtland, 2002).
Undernutrition has been always associated with developing countries. It still accounts for 12% of all deaths
globally (Murray, Lopez, 1996, In: WHO, 2002). The reason is micronutrient deficiency like anemia (Iron,
B12, foliate acid deficiency), vitamin A and Iodine deficiencies (Micronutrient Initiative, 2000, In: WHO,
2002). On the contrary, overnutrition associated with chronic diseases like ischemic heart disease, diabetes
mellitus, stroke and hypertension, and cancer, previously associated with industrial countries only, is
spreading further to less developed countries. Although hunger remains the serious burden in these regions,
overnutrition is right behind. The findings have proved that Middle East and North Africa have exceeded the
level of overweight in the USA and were equal to those in Eastern Europe and Latin America (GrummerStrawn et al., 2000, In: WHO, 2002). A great problem with malnutrition and obesity is that these problems
are treated separately instead of simultaneously. For example, measuring child undernourishment can lead to
underestimation of obesity. In Latin America 90 million people are beneficiaries of food programs and only
10 million are really underweight. Food strategies must be directed not only to ensure food security for all,
but more importantly to ensure adequate quantities of safe and good quality food. Economic development
usually improves country's food supply, but also brings qualitative changes in production, processing and
distribution of food. (WHO/FAO report, 2003)
This trend is really a great dilemma. In the developed countries the task is quite clear and
straightforward. It is clear that the individual focus alone today is not satisfactory. People at the highest risk
of chronic diseases being addressed via knowledge improvement might benefit, but the total consumption of
fat and sugar does not really decline. Thus although the percentage of calories from fat went down in the last
two decades from 36-37% in 1967 to 34% in 1991 introducing new fat-modified foods, the absolute intake of
fat in grams has remained the same due to increased energy and food intakes (Nestle et al., 1998, In: WHO,
2002). This means that the whole regime of eating and complete lifestyle has to be modified. However, in the
developing world there are many individuals requiring different approach. It might be quite difficult to
address both types of people through education program. The rapid urbanization is paving the way to bad
diet and great jumps from moderate and deficient diets to overeating occur. Waiting till the whole society
will become full and then overweight in order to have clear strategy for nutritional development is not wise.
The state policy has to promote healthy diet despite the economic and social changes. A strong separation of
the economic forces from changes in eating habits is needed. A general healthy diet should not be a problem
for both undernourished and overnourished. The problem is to maintain great and rapid social changes
without instant impact on food eaten. An improvement in the variety of food ingested is much needed and
the exporters and promoters of new food for the third world should not mind the great opportunities from
expanding markets only. Obviously, this is hard to overcome.
2.3 LIVESTOCK DISEASES
Ironically said, the animal diseases have strong impact on meat consumption causing its decline in
sales. We all remember the epidemic situation of foot and mouth disease in Great Britain and the horrible
consequences for the farmers. 3.75 million of animals had to be killed leaving massive damage to rural
economy and tourist industry. Similar situation happened in Taiwan in 1997 when 3.8 million hogs had to be
killed. (New animal disease threats, 2002) Hundreds of animals had to be killed and burned as market would
never accept such meat and vaccination seemed to be too costly and time consuming. Statistics of the EU
announced that 30 months ago (from August 2003) there were 252,000 tons of stored beef due to fallen
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interest on the market from the foot and mouth disease epidemic. The storage at this summer was just 20,000
tons of beef and the crises was overcome (Brussels said on August 12). The market can expect this meat will
be available in shops in autumn this year. In Germany, the trend in consumption of "red meat" has had
declining tendency within the last 10 years. Due to the BSE (Bovine Spongiform Encephalopathy) disease
the consumption there has fallen from 19.2 kg/capita in 1992 to 9.9 kg/capita in 2001. Due to this fact
Germany became self-sufficient in beef to 170% in 2001 and huge over production was recorded. Similar,
but not so dramatic decline in Germany has noted the pork industry. (Správa o trhu s jatočnými zvieratami a
mäsom, 2003) However, the unfavorable situation of raising meat consumption stays valid, despite the fact
that production and consumption of some meat (beef) has fallen due to several diseases in the EU (mainly
BSE), and it has been so due to the total increasing demand and consumption of meat worldwide including
the third world countries. Emergencies of diseases worldwide occur as the mobility of people and goods and
crowding of animals rises. Transboundary diseases arrive even from unexpected sources like in 1999 when
foot and mouth disease reached Algeria through Sahara desert, which was previously considered as a natural
barrier. The most serious danger appears when disease becomes transferable from animals to humans and
vice versa like in case of Rift Valley fever (a mosquito-borne viral zoonotic disease) in East Africa in
1997/98 causing many livestock and human deaths. In 2000 the situation repeated in Yemen and Saudi
Arabia. (New animal disease threats, 2002) Among other we can name Classical Swine Fever in Netherlands
devastating hog industry or avian influenza in Hong Kong forcing to slaughter millions of poultry (Livestock
and human needs, 1998).

CHAPTER 3: GLOBALIZATION AND DIET
3.1 GLOBALIZATION
The world is globalizing and so is the food. Exposure to the global mass media is an important factor
for dietary transition together with shift from labor-intensive occupations. Improved nutrient intakes comes
from increased variety of foods. Unfortunately, the movement towards more fats, salt, sugars and refined
foods is not what would represent the optimal nutrition (WHO, 2002). From our own experience we know
that new products do not necessarily provide wider nutritional intakes. Large international and transnational
corporations are growing in size and power and stimulate movement of capital, expansion of transport and
integration of markets and regions. This phenomenon is responsible largely for generalization of global diet
and health. The research of authors Chaloupka and Laixuthai discovered about ten percent increase in
cigarette consumption recorded in countries that were forced to open their markets to American cigarettes
(Bettcher et al., 2000, In: WHO, 2002). In this way trade liberation has a strong relationship to consumption
patterns. When trying to understand the dramatic changes in our daily diets we have to see this process in a
broader scope of various forces and societal changes. These are international trade and marketing, growing
importance of transnational corporations, role of mass media and advertising, era towards free trade, and
urbanization. These restructure the agriculture and food industry influencing the food security and total
agricultural sustainability.
Food trade is very lucrative business and in value accounts for around 11% from the total global
trade. The percentage is higher than in the trade with fuel. This has happened due to integration of
agricultural and food companies into large transnational corporations (TNCs). (Pinstrup-Andersen, Babinard,
2001, In: WHO, 2002) TNCs have global brand names, centralized marketing strategies, make outsourcing
of their own suppliers. In many regions including Europe large retailing conglomerates play increasingly
important role in defining food tastes and preferences (Marsden et al., 2001, In: WHO, 2002). Among top
ten TNCs in food manufacturing there are Philip Morris, Cargill, Unilever, Nestlé, Pepsico, Sara Lee, CocaCola, McDonalds (WHO, 2002). The key strategy for expansion is purchasing majority shares from the local
food producers, wholesalers or retailers - so called affiliates.
In the CLD below we can see the reinforcing factors like growing level of personal incomes in the
developing countries from improving economy situation there and moving from the agricultural and
industrial sector more to the service sector. This gives population more income to spend on wider variety of
food not necessarily healthier. This attracts the foreign investments in food processing and manufacturing
with great profit motivation leading to innovations in food processing, marketing and advertising (further
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analyzed). The more western-like consumption environment the faster expansion of the TNCs. In order to
balance and slow down the dietary changes, society has to be informed and scientists have to resist any
industrial efforts for censorship of their research findings.
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3.2 URBANIZATION
Urbanization has a remarkable effect on diet in the developing world and is example of social change
(WHO, 2002). The urban population is growing three times faster in the developing countries (3% annually)
than the rural population. Participation of women as a labor force increased and this indirectly influenced the
diet of the families. (Ruel et al., 2001, In: WHO, 2002) Despite the incomes in the cities of the South are
growing, these are rather spent on the supplied food that has to be purchased. More store oriented and
processed foods show up rather than fresh animal and garden products. (Solomons, Gross, 1995, In: WHO,
2002) Probably many of us have noticed that processed food has become cheaper than traditional staples.
Sometimes a bottle of mineral water cost more than a bottle of beer, which proves that refined food products
produced in massive scale can become cheaper than many staples though not necessarily better for health.
Many countries of the South even in Africa reoriented their food productions on the niche markets growing
crops rather for breweries or distilleries and neglected the essential staple crops. Healthy food and diet is thus
in great disadvantage to less healthy processed or refined food products. Small groceries have to sell their
commodities at uncompetitive higher prices and are in big disadvantage to the fast growing chains of
supermarkets. The similar phenomenon could be observed a century ago in the USA when staples in the
cities became more expensive and therefore Americans were forced to look for more "novel food" from
massive production (Dirks and Duran, 2001, In: WHO, 2002). This led at one side to the greater food variety
and also abundant supply of energy and protein, but on the other side it triggered the difficulties with modern
noncommunicable or in other words chronic diseases, obesity, and production and supply of lots of
processed, refined, palates pleasing and low quality food. Transition in diet has replaced staple food like
roots and tubers. Subsidies paid on many staples, especially the cereals, then easily modify the staple
preferences. New types of grain are being preferred (wheat, rice) with higher level of processing (milling,
polishing) and other traditional grains like millet are becoming scarce. (Popkin, Bisgrove, 1988;
Drewnowski, Popkin, 1997, In: WHO, 2002)
3.3 FOOD PROCESSING
The New Deal price program in the USA after the WWII created large surplus of wheat. Between
1950-1970 the USA was able to export wheat at concessional prices to the third world countries. Per capita
consumption of wheat in this region grew by 63%, but root crops consumption fell by 20%. Such a system
allowed to feed quite cheaply growing urban working class. (Friedman, 1994, In: WHO, 2002) It provided
great stimuli to enlarge the livestock units as well thanks to cheap feed. The food crisis in the period of oil
crisis in the mid 1970s came when already many countries were significantly dependent on wheat imports.
The prices automatically increased putting many third world countries into huge debts for wheat imports. In
order to avoid large imports countries had to sow similar crops at the expense of local traditional crops
(McMichael, 1994, In: WHO, 2002). The ongoing liberalization in foreign trade allowed clustering of the
large family wheat farms amalgamating into transnational corporations, which started their way of
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outsourcing productions in foodstuffs and livestock. This attracted financial and capital institutions
participate in the growing internationally interlinked agricultural sector. (Friedland, 1994, In; WHO, 2002)
The long lasting overproduction in food in the industrialized region and the inelasticity of food
demand forced producers to add value to raw agricultural products in the process of food manufacturing and
thus many refined products emerged. This explains why manufacturing, retail, and service in food sale
tripled in value compared to value of the farm, which remained almost unchanged (Goodman, Watts, 1997,
In: WHO, 2002). Substitution allowed these changes when margarine was the early example for substitution
for butter or rise of artificial sweeteners and white bread. Sugar and salt participated most at the value adding
process (WHO, 2002). Processed food or in other words durable food is easy to store and transport over long
distances. Leading industries of processed food in the USA are meat and poultry products, fish, grain mill
products, fats and oils. On a global scale, proportion of processed food trade grew from 40% to 60% from
1965-1995. Unfortunately, there has been almost no increase in the trade with unprocessed agricultural
commodities as they are not so profit-attractive (Rae, Josling, 2001, In: WHO, 2002).
The new capital-intensive feedstuffs industry interpolated between crop and livestock production. A
boom in maize cultivation and replacement of the natural forage by soy beans through extensive mechanical
and chemical inputs drove the food business into great new opportunities of profit making through livestock
revolution (Friedman, 1994, In: WHO, 2002). The reality has been that small sideline livestock producers
have been continually losing the access to the market. Centralization and concentration of feedlots and
slaughter houses regardless nationality and ownership reorganized the global animal food production
(Sanderson, 1986, In: WHO, 2002). Global food production serves the palates of urban elite inspired by the
niche palates of the North regardless of how the meat has been produced with its ecological and social
consequences (Friedman, 1994, In: WHO, 2002). Chemically treated feed and genetic uniformity of the
livestock species serve the market needs instantly by precise specialization of animal production. This allows
easier control of all the parts of the production by the same companies.
3.4 MARKETING AND SALE
The emergence of new hypermarket economy has influenced also the food preferences. We can
observe a rapid close-down of small independent food retailers in many countries. Spain lost 34,000 food
stores between 1988-1995, while the UK 120,000 food shops, Germany 115,000 and France 105,000
between 1971-1991 (Dawson, Burt, 1998, In; WHO, 2002). Decisions made about the food preferences
depend upon assumed customer awareness and ability to make the choice, but also on retailer willingness.
The blames come from both sides as retailers complain about the difficulty to adjust their supply chains to
the always changing customer preferences and therefore to develop any standards for healthy food retailing
is subjective to consumers free choice of where to shop. In this way customers are supposed to have more
choices for differentiated food quality. (Marsden et al., 2001, In: WHO, 2002) Advertising also in the
developing countries is on steep rise. Because of that for example Mexicans now drink more Coca Cola than
milk (Jacobsen, 2000, In: WHO, 2002). In this way, new diet in the countries of the South, rich in fat and
sugar, is the phenomenon of the newly industrialized population and is associated with the aspect of modern
fashion. Saving of money, time, and convenience in food preparation of the urban food service deepen the
problems with obesity and noncommunicable (chronic) diseases.

PART II. THE LIVESTOCK REVOLUTION
From the above provided trends in global food consumption and dietary changes it is obvious that
one of the major shifts in the world diets is also towards higher consumption of animal food products.
Consumption of this food is not the only cause for outbreak in noncommunicable diseases, but it is
definitively one of them. In further second part of my thesis analysis I would like to focus on particularly this
problem - the global increase in consumption of animal food products. I would like to bring out the major
aspects connected to this trend, which are threatening in various spheres wherever the "livestock revolution"
takes place.
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CHAPTER 4: WORLD FOOD SUPPLY AND ANIMAL PRODUCTION
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The CLD above is describing the following chapter analyzing security of the global food supply with
the staple food like cereal grain. Several negative aspects decreasing the food availability are described on
the left-hand side and alternative solutions on the right-hand side (described more into detail in the
discussion chapter at the end.
4.1 TRENDS IN CONSUMPTION OF ANIMAL FOOD PRODUCTS
Increase in population growth, rise of urbanization, and growth of income levels in the developing
countries is increasing the demand for food of animal origin. The advocates of the livestock revolution claim
that these diets of millions of people could change the overall well-being of the rural poor societies. They
call for long-term policies and investments that governments and industries should prepare in order to satisfy
the future consumer demand, improve nutrition, and alleviate environmental and public health stress.
(Courbois et al., 1999)
The global food model IMPACT (International Model for Policy Analysis of Agricultural
Consumption) is trying to figure out if these trends are going to continue in developing countries and they
project that for meat and milk the growth will be 2.8% and 3.3% per year, respectively between early 1990's
and 2020 (Courbois et al., 1999). The developed world is going to grow moderately in meat and milk
consumption of 0.6 and 0.2% per year, respectively. Through global food modeling, the collection of data
from 37 countries provides forecasts, which show that by 2020 developing countries will consume 100
million tons more meat and 223 million tons more milk than they did in 1993. Meat production is going to
grow four times and it will be as fast in developing countries as in the developed ones. By the year 2020
developing countries will produce 60% of the total meat production and 52% of the world's milk production.
China will be the leader in meat production and India in milk production. IMPACT further forecasts that an
annual consumption of cereals to feed animals will rise by 292 million tons between 1993 and 2020 due to
increased livestock production. (Courbois et al., 1999)
Industrial livestock production is one of the fastest growing sectors worldwide. The last decade of
the 20th century recorded the fastest growth of pork and poultry production in Asia by 9% per year. The
Eastern Europe as well as the former Soviet Union countries have noticed shrinking in meat and eggs
consumption. In the USA and Western Europe the growth was leveling off towards the end of the 20th
century. Growth of consumption could be observed in Latin America in poultry meat as well as in SubSaharan Africa for monogastric products. (Blackburn et al., 1997)
“Since 1950, per capita consumption of meat around the globe has more than doubled” (Ayres,
2003). The global meat consumption (also due to population growth) has quadrupled within the last 50 years.
There are over 20 billion head of livestock on this planet, which is a bit more than triple the amount of
people. According the Worldwatch Institute the global livestock population has grown by 60% from 1961.
Just number of fowl has risen from 4.2 to 15.7 billion in the same time horizon, which is quadrupled amount.
In the USA beef and pork consumption went up 3 times from 1970 and doubled in Asia within the same
period. (Motavalli, 2002) According to another source – FAOSTAT, which is the FAO’ statistical database,
in 2002 there were totally over 22,405 million livestock heads in the world, including completely all animals
in agricultural husbandry (also e. g. camels, mules, horses, ducks, geese, rabbits etc.) (FAOSTAT
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Agriculture Data, 2003). Fast food industry is a big stimulator for this trend. Eric Schlosser in his bestseller
Fast Food Nation noted, "Americans now spend more money on fast food - $ 110 billion a year - than they
do on higher education, personal computers, computer software, or new cars. They spend more on fast food
than on movies, books, magazines, newspapers, videos and recorded music - combined." He follows that fast
food is an inescapable industry with its devastating consequences to landscape, economy, workforce, and
culture “regardless if we eat it twice a day or never take a single bite”. (Schlosser, 2002, pp. 3-4) Rapid meat
production and consumption continues despite the fact that meat-based diets are not healthy. Professor in
agriculture Peter Cheeke from Oregon State University claims that factory farming is "a frontal assault on the
environment, with massive groundwater and air pollution problems." (Robbins, 2001, pp. 235)
Increasing pressure for satisfying the demand for high-value animal protein products has caused
increase in livestock sector.
Consumption of livestock products (per capita)
Region
1964-66
24.2
10.2
11.9

World
Developing countries
Near East and
North Africa
9.9
Sub-Saharan Africa4
Latin America and
31.7
the Caribbean
East Asia
8.7
South Asia
3.9
Industrialized countries
61.5
Transition countries
42.5
(Source: WHO/FAO report, 2003)

meat kg/year
1997-99
36.4
25.5
21.2

2030
45.3
36.7
35.0

1964-66
73.9
28.0
68.6

milk kg/year
1997-99
78.1
44.6
72.3

2030
89.5
65.8
89.9

9.4
53.8

13.4
76.6

28.5
80.1

29.1
110.2

33.8
139.8

37.7
5.3
88.2
46.2

58.5
11.7
100.1
60.7

3.6
37.0
185.5
156.6

10.0
67.5
212.2
159.1

17.8
106.9
221.0
178.7

"The world's livestock sector is growing at an unprecedented rate and the driving force behind this
enormous surge is a combination of population growth, rising incomes and urbanization" (WHO/FAO report,
2003, pp. 30). International trade with livestock and its products is a great business accounting for about one
sixth by value of the total agricultural trade. Meat export accounts for about one half of that value and dairy
products for one third (Upton, 2001). Three quarters of this export make developed countries and the rest the
developing ones. Developing countries are therefore net importers of livestock and livestock products with
dairy as the biggest import item. On the other side consumption of these products grows rapidly. (World
livestock trade, 2002) The production of meat is projected to grow from 218 million tons in 1997 - 1999 to
376 million tones by 2030. The remarkable increase in meat consumption has been recorded in Brazil and
China although the values are still below the industrialized region. (WHO/FAO report, 2003) Animal
products help to diversify diet in the city more than it used to be in the rural regions. It is a pity that this
diversification comes at the expense of valuable vegetal food.
4.2 FARM CONCENTRATION
Present meat production is based on the large scale farming due to concentration of livestock, which
allows higher profits with lower costs of production, but inevitably brings larger wastage of natural
resources, nutrients, energy and pollution. Traditional crop rotation became ignored displacing leguminous
fodder. The farm intensification led to lower biodiversity and decrease of farm units and farm employees.
(Europe’s environment, 2003) While at present the EU agricultural sector employs only 4% of the total EU's
population, it receives almost half of the EU's financial expenses in form of subsidies (more than € 40
billion). The European Common Agricultural Policy (CAP) is regulating the common market with cereals,
milk, meat etc. For example, in 1984 the EU tried to protect small farms, which needed to use higher prices
4

excludes South Africa
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for sale of their products than the bigger farms. The EU applied quota for production making thus supply of
milk to be lower and therefore more expensive. However, this policy was proved to be inefficient for
protecting family farms. The big ones were getting bigger and the small were disappearing. The number of
farms was decreasing every year by 4%. On the other side the number of cows was rising per farm every
year by 4.5%. Today 60% of milk comes from farms having 50 and more cows. Quota for milk production
did not stop this process. Average milk production increased between 1985 and 1997 by 119%. The rise is a
result of both the increase of productivity per cow (+29%) and the increased number of cows per farm
(+74%). Number of small farms dropped in this period by 56%. (Ješko, 2003)
In former Czechoslovakia the trend was in decreasing the number of cooperative farms and
increasing of their average farm land areas. Towards the end of the socialist era the number of these
cooperative farms was by merging reduced to one third of the original state (Podolák, 1987). Integrated crop
production and livestock neither generate new nutrients (with the exception of nitrogen fixation by
leguminous plants) nor reduce nutrient surpluses (Blackburn et. al., 1997). The past primitive way of animal
farming required just 0.05 joule of energy to produce 1 joule contained in any agricultural product. Today,
the same 1 joule of energy created in agricultural product requires in average 10 joules of energy input.
(Červený, Červená, 1990) The production systems were in sustainable equilibrium and livestock was
produced more ecologically. Over the last decades, however, the pressure, caused by increased human
population and meat consumption, has broken this equilibrium.
The world prices of food dropped significantly over past 50 years also because of the intensive
farming. Great surpluses of food and its overproduction provided stimulus and great market opportunities for
both increasing livestock production and cereal feed production and their expansion to the South. This trend
continued until 1995 when global prices of cereals including rice increased by 20% also due to trade
liberalization and consequent cuts of countries' subsidies. Farmers and policy makers have completely
misunderstood the concept of sustainable farming and have caused environmental and social disjunction. A
team of agricultural economists recently tried to estimate the cost of modern farming in the UK and the result
was more than $ 2 billion per year. The costs included removing chemicals from drinking water, damage
from soil erosion, medical costs in animal diseases like BSE, but they did not include more than $ 4 billion
of government subsidies for farmers in the UK and the billions spent in health care due to poor dietary
culture. And yet that figure of $ 4 billion equaled to 90% of what the British farmers earn each year. We
have to remember that in fact we are today paying for the food three times more instead, concluded the
leader of the study Jules Pretty from University of Essex. The first time we pay for the food in the shop, the
second time when we subsidize the farmers through our taxes, and the third time when we pay for cleaning
the mess from agricultural pollution. And thus the government policies aiming self-sufficiency in food
production encourage intensification, farm concentration, and finally overproduction without clear focus on
who actually benefited. Therefore being happy and proud about the food production we forgot one important
fact: "producing more food does not automatically eradicate hunger". (Halweil, In: Flavin et al., 2002, pp.
54)

4.3 COMPETITION FOR FOOD AND FEED CONVERSION
Population growth
One of the biggest challenges that world will face over future decades is to preserve natural
resources for further generations and at the same time produce sufficient amount of food for growing
human population. In 2020 the population is expected to be around 8 billion. The lowest projections for
the year 2030 show 50% rise in global population compared to 1990, which will be around 10 billion
people (Harris, 2002). The population growth accounts for around 1.7% per year, which means that the
world population doubles every 41 years. More than 95% of this increase will happen in the developing
world. People especially in the developing world are moving from rural areas to cities. In 1980 there was
about 30% of the world’s population living in the urban areas. This figure is moving to 50%. By the shift
to the vegetarian diet our planet could theoretically sustain 140 billion people, some scientists believe.
(Bielek et al., 1999)
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Major paradox in the diet with growing consumption of animal food products is that our today's
demand for meat and other animal products raises tomorrow's struggle for food. This fact might in the future
bring unpredictable difficulties concerning global food supply and food security.
The trend in growing consumption of animal food products has a strong relationship to natural laws
that work in this world and can not be compromised (better explained in the Pyramid of food chain below).
Simply it means the higher people nourish themselves on the pyramid of food chain the fewer individuals
can be satisfied with food supply. The underestimation of these rules creates potential danger for further
increasing world's human population (described above). These laws do not allow transfer of energy from one
trophic level to the other in the same amount and quality. The available energy degrades in quality and
dissipates in amount. The higher we eat on the pyramid of food chain (animal food) the fewer individuals can
be nourished. This is why we describe the particular food availability on a pyramidal pattern. According to
the study done by FAO, the energy from sun accumulated in the process of photosynthesis in the green plants
is utilized directly as a food for humans in the developed countries just from 7-8%. The bulk volume of this
unique energy source, 60-80%, is spent in the process of transformation (conversion) by turning the plant
products into animal products as a food for further human consumption (Bielek et al., 1999).
Pyramid of food chain
All life on our planet depends on energy incoming from the sun. Out of the total sun's energy
released into space our planet captures less than a half of 1 billionth. Out of it, a small fraction (about
2%), is being transformed into the edible energy in the process of photosynthetic assimilation by cell
organelles of green plants, which are able to transform and store the energy within plants' chemical
bonds. This energy is sufficient to give origin and life to 110 billion tons of the total earthly biomass
mostly made of vegetal, animal, and human bodies. (Brtek, Riman, 1995)
The base of pyramid is formed by plants, also called producers, as they create big biomass full in
energy from sun, which will continue to flow into following trophic levels. The herbivores are also called
consumers of the first degree as they consume the energy made by producers. This trophic level is
followed by consumers of the second degree - carnivores and omnivores, and finally predators. The group
of detritivores and decomposers made of microorganisms and fungi biodegrade dead organisms and
return minerals and inorganic matter back to soil for future intake and buildup of the producers - plants
bodies. (Brtek, Riman, 1995; Miller, 2002) In this way matter is recycled, but the energy is not. Thus the
pyramid also called "pyramid of energy flow" is representing the flow of energy through each trophic
level in a food chain. It is proved that efficiency between two consecutive trophic levels ranges from 5 to
20% and accounts for loss of 80-95%. As this law is common and uncompromised, the availability of
energy at the upper trophic levels significantly decreases. That means the pyramid of food chain has
hardly more than 4 to 5 trophic levels. (Miller, 2002) “Only a small portion of what is eaten and digested
is actually converted into an organism’s bodily material or biomass” (Miller, 2002, pp. 83). That means
that the amount of usable energy, which was originally available, by every successive trophic level
declines according to the first and second law of thermodynamics. The percentage transferred in form of
biomass to the following trophic level is called “ecological efficiency”. Thus energy is always of “oneway flow”. (Miller, 2002, pp. 81) This loss depends on the types of species and ecosystems involved.
“Earth can support more people if they eat at lower trophic levels by consuming grains, vegetables, and
fruits directly” (Miller, 2002, pp. 83). Plant seeds, which contain lipid tripalmitinglycerid (C51H98O6) have
big energetic potential stored in the 51 molecules of carbon, which is 9 times higher than energy stored in
glucose. This is how grain becomes the most energetically rich food used both in animal and human
consumption. (Brtek, Riman, 1995) Here we can observe that by feeding animals with grain, which is
also the human food, we actually cross-compete for the most valuable energy-rich food.
Animal products are very demanding for energy sources mainly for the energy-dense feed. However,
this is not true for the edible energy only, but it becomes the truth also for the so called "technical energy", as
an important input into various branches of agricultural production. Here we can mention energy consumed
for the production of fertilizers, pesticides, machinery, and fuels in animal production. (Bielek et al., 1999)
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According to the British group Vegfam, a farm of area 4 ha can feed 60 people growing soybeans, 24
people growing wheat, 10 people growing corn, and only 2 producing cattle. Great Britain with the
population of 56 million could support population of 250 million vegans. (Motavalli, 2002) Another research
claims that number of people fed per year at one hectare ranges from 22 for potatoes, 19 for rice, 1 for beef,
and 2 for lamb (Spedding, In: WHO/FAO report, 2003). 2 ha of agricultural field can support 1 single person
consuming meat, but the same area can provide food for 14 vegetarians (consuming milk and eggs), and
about 50 vegans (pure vegetal food eaters) (Wisniewska-Raszkowska, In: Červený, Červená, 1990). Almost
90% of grain in the western world is fed indirectly (first being fed to animals). Due to this fact meat eaters in
developed countries consume 900 kilograms of grain per year. This is fortunately not the case in the
developing countries where grain is still consumed primarily directly for human use. Today around 500
million privileged people live with the abundance of food. In other words 20% of the richest population
consumes 80% of the world resources. At the same time more than a billion (around 20%) is starving and
suffering from proper biological development. (Motavalli, 2002)
We have to realize that for the products of the photosynthetic assimilation, mainly the glucose, there
is a tough competition on the following trophic levels of the pyramid. All of the consumers of each degree
require this essential photosynthetic product. The question and major focus of this thesis is why do we have
to create additional competitors of this valuable and unique product. It means, why do people inseminate
animals for greater reproduction and breeding, which inevitably require large quantities of oxygen, water,
and food containing large quantities of energy, but also why do we extensively use our food for feeding
them? “Carbon dioxide, water, and energy from sun are in abundance on this planet, but the glucose as
photosynthetic product is not pouring down on us from heaven” (citation by R. Ricklefs, In: Brtek, Riman,
1995, pp. 35).
The major problem besides the health issues arises from the environment damage due to livestock
rearing and mainly due to its large scale industrial production. Negative feed conversion is another problem.
Feed accounts for 60 to 70% of the total production costs in the present intensive animal production systems
(Blackburn et al., 1997). Feed efficiency thus becomes the crucial issue in growing levels of livestock
worldwide. The major concern is in low energy conversion ratio from feed to meat. The ratio varies from
species to species, but generally it is known that we have to provide 10 times more plant food expressed in
energy values while producing only one tenth of that energy invested. People consuming meat consume
about ten times more plants in the food chain dedicated for meat production. (Opitz, 2002) The amount of
grain consumed by one hog would last 10 times longer if consumed by a single person (Červený, Červená,
1990). Frances Moore Lappé is comparing in her book Diet For a Small Planet 220 g steak to cereal meal.
She claims that for that single steak there could be fed between 45 to 50 people with regular bowls full of
cooked cereal meal (Lappé, 1991). Nutritionist Jean Mayer of the Harvard University estimates that if the
USA could decrease the meat production just by 10 % this would free extra grain for 60 million people
(Motavalli, 2002).
For the past thirty years the livestock production and also the productivity has grown thank to
feeding animals with the high quality feed. Particularly this feed has become the most debated issue
involving ethics, livestock-environment interactions, and issues of food security due to human and animal
competition for food. All the animals reared in the intensive farming environment require diets containing
high concentration of energy and proteins. Thus a production of concentrate feed has been established.
Moreover the concentrate feed is tradable and together with traded feed the global environmental impact has
been traded as well. (Blackburn et al., 1997)
Considerable disparity in concentrate feed usage (in which cereal grain accounts for two thirds of the
concentrate feed content) exists between developed and developing countries. In the developed region
concentrate feed accounts for around 40% of total feed usage while in the developing world it is only 12%.
This situation is rapidly changing mainly in China and South East Asia. China has been until recently almost
self-sufficient in grain production, but should the meat consumption grow at the current rates of 6-8% China
will develop a grain deficit of around 50 million tons by 2010 (around a quarter of the global trade with
cereals). China is therefore going to determinate the future cereal feed market trends and one thing is clear
even now that a substantial increase of crop land area will be needed. The question is: can we afford it? A
shift from a household production system in the developing countries using leftovers to industrial production
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system is another load to extra area needed. This scenario would have devastating implications on world
prices and global food security. (Blackburn et al., 1997)
4.3.1 RESULTS FOR FEED CONVERSION
Peter R. Cheeke, Professor of Animal Agriculture at Oregon State University says: "Strictly on a
scientific basis, there can be no dispute that corn and soy bean meal are used with more efficiency, and can
provide food for more people when are eaten directly by people rather than being fed to swine or poultry to
be converted to pork, chicken meat, or eggs for human consumption" (Cheeke, 1999, In: Robbins, 2001).
Production of edible protein points on the negative conversion rate as well. Authors of Livestock and the
environment claim that while global livestock within a particular year consumed 74 million tons of edible
protein contained in cereals, and roots and tubers, also suitable for our consumption, we gained back in
animal food products just 53 million tons of edible protein (Blackburn et al., 1997). The best example talking
on behalf of the negative conversion rate are examples in number of people that can be nourished from
different food products at a certain area of land. Plant food is far more advantageous. Here are some. Area of
2.5 acres of land can support 23 people producing cabbage; 22 people producing potatoes; 19 people
producing rice; 15 people producing wheat; 2 people producing chicken or milk; and just 1 man producing
eggs or beef (Spedding 1990, In: Robbins, 2001). The feed conversion is not only an outcome of the
uncompromising laws of thermodynamics encompassed in the pyramid of food chain (described earlier), but
also by the fact that not all the animal biomass containing energy is edible. In beef production it is only about
40% (mostly flesh) that we can eat and the rest like skin, hair, bones, or guts are not suitable for our
consumption (Robbins, 2001). Therefore if we compare the production of grain in tons or kilograms it is the
total weight that is consumable, but it is not if we talk about animal liveweight produced in animal farming
(though these by-products like leather can be further utilized by other industries, yet not for the primary goal
why we rear livestock animals - for feeding humanity). Founder of Worldwatch Institute, Lester Brown,
estimated that for production of 1 pound (0.45 kg) of liveweight in cattle requires 7 pounds of grain (Brown,
2000, In: Robbins, 2001). Since only 40% is edible, this indicates it will take more than 17 pounds of grain
to produce a pound of beef (Robbins, 2001).
The production of edible protein of animal origin is the primary objective of livestock husbandry.
The advocates of this claim have to defend their standpoint by answering two major problems in animal
production. These are: first, how to cope with the problem of competition for food between animals and
people, and second, how to cope with the problems of pollution from the animal rearing (provided in the
following chapter). Therefore both nutritional and ecological calculations have to be undertaken to deal with
these problems. The results of the scientific research done in the Federal Agricultural Research Centre (FAL)
in Germany, undertook research and calculations of gross energy and crude protein that were required for
production of 1 kg of dietary protein. The animal products analyzed were milk, beef, pork, poultry meat, and
eggs. The criterion of analyzes for the competition for food between animals and humans was the amount of
concentrate feed (mostly grain) required per 1 kg of edible protein. In general, as the yields of any of these
products increase the proportion of requirements for gross energy and crude protein intake for the body
maintenance becomes relatively smaller. This reduces the amount of energy and protein requirements and
thus increases the production efficiency. (Flachowsky, 2002)
The results of the research are as follows. The daily yields examined were at production of 30 kg of
milk, 1000 g of weight gain in bovine cattle, 700 g of weight gain in hogs, 40 g of weight gain in broilers,
and 80% of the laying performance in layer poultry. For the production of 1 kg edible protein, which is
0.0172 GJ of edible energy5 (Müllerová, 2003) from milk, beef, pork, poultry meat and eggs, respectively,
there was needed gross energy intake of 0.4 (23 times more or just 4%6 gained from total feed

5

By oxidation of 1 g of protein same as 1 g of saccharides we gain 17.2 kJ (4.1 kcal) of energy; by oxidation of 1 g fat
we gain 38.9 kJ (9.3 kcal) of energy; and by oxidation of 1 g of alcohol we gain 29.3 kJ (7.0 kcal) of energy (Müllerová,
2003)
6
The values in brackets both the amounts and percentages are rounded to the whole numbers
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consumption); 1.2 (70 times more or just 1% gained); 0.6 (35 times more or just 3% gained); 0.25 (15 times
more or just 7% gained); and 0.35 (20 times more or just 5% gained) GJ7, respectively (Flachowsky, 2002).
The energy efficiency in production of these five animal food products is thus very low:
Milk
4%

Beef
1%

Pork
3%

Poultry meat
7%

Eggs
5%

For the same 1 kg of edible protein in the same animal products, respectively there was needed 3.4;
9.0; 6.0; 3.0; and 3.5 kg of crude protein intake, respectively (Flachowsky, 2002).
The protein efficiency in the production of these five animal food products is again low:
Milk
28%

Beef
11%

Pork
17%

Poultry meat
33%

Eggs
29%

"Dietary protein from poultry meat and eggs followed by cow's milk can be produced with the lowest
expense of gross energy and crude protein. At the stated yield levels, protein production from milk, poultry
meat or eggs is, therefore, more efficient both nutritionally and ecologically than that from pork and beef."
(Flachowsky, 2002, pp. 2).
In the composition of feed, the competition for food with humans is greater in non-ruminant monogastric animals (hogs, poultry) than ruminants. It is caused by the fact that cattle, especially cows
consume proportionally much more green fodder, which we do not consume due to high cellulose content.
Yet, the Earth's total land area used as pasture for cattle and other ruminant livestock equals to one-half
(Durning, Brough, 1991, In: Robbins, 2001). This result also depends on the proportion of the by-products
from agriculture and food production industries (e.g. oil seed rape and sunflower scraps, bran from cereal
meals etc.). "As yields rise, competition for food with humans increases. It is greater for poultry and pigs
than for ruminants but depends in all species on the amount of by-products used" (Flachowsky, 2002, pp.
21). From this it is clear that while the rising yields help to improve the balance over energy and protein
conversion thanks to more grain eaten, the aspect of competition for food between animals and humans
worsens and that makes the effort for sustainability in animal rearing a vicious circle.
4.4 THE WORLD GRAIN RESERVES
The meat industry brings wastage of cereals used in feeding animals. While the demand for cereals
in 1997 was 1.7 billion tons and 206 million tons of meat this demand is expected to grow to 2.5 - 2.8 billion
tons of cereals and 275 - 310 million tons of meat by 2020 (Blackburn et. al., 1997). The storage of grain,
which is the major food for humanity in the world, is coming shorter every day. Although there are still
capacities of stored cereals these are evidently coming down. The Worldwatch Institute claimed in 1987 that
there was a reserve of 461 million tons of cereals sufficient to feed population for 102 days. However, in
1990 the reserve represented only 290 million tons sufficient to feed the world's population for only 62 days.
(Robbins, 1992, In: Opitz, 2002). The total world reserves of grain in period 2002-03 are expected to reach
the amount of 268.7 mil. ton (Sirotský, 2003). This shows that the world reserves are slowly decreasing and
are sufficient for less than 60 days compared to the reserves of 1990. The USA and Canada are the biggest
producers of cereals in the world. Nevertheless due to climatic changes and seasons of draughts and fires
changed by seasons of floods has decreased the yields in these countries. It is enough to experience one year
of extreme drought in the North America and about 100 countries will be attacked by consequent famine.
(Opitz, 2002)
The cereal deficits in the developing part of the world might grow from 9% of the regional
consumption in 1997-99 to 14% in 2030. The meat consumption per capita rose between 1964-66 and 199799 in developing countries by 150%, milk and dairy products by 60%. The expectations by 2030 are another
rise of livestock products consumption per capita by 44%. Especially the poultry will grow at the fastest
7

1 GJ = 109 J, which means that 1 GJ is 1 billion joules; 1 billion here means the US billion (having 9 zeros), not the
UK
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pace. This gap is expected to be bridged by the traditional export from the major world cereal producers.
However, the dry weather and worsening climatic conditions may cause serious problems with global cereal
supply. Suggestions like increased crop area, or boosting yields may be insufficient and mainly unfeasible.
(Blackburn et al., 1997)

CHAPTER 5: LIVESTOCK AND THE ENVIRONMENT
The CLD below is describing the two following chapters, which analyze how the livestock
revolution within dietary transition influences both the environment and limited natural resources.

+ Dietary transition +
++
+
+ +

Environment

-

Climate

-

Biodiversity

-

Animal food
products &
Global
livestock

Land

-

Water

Fossil fuels

5.1 POLLUTION AND BIODIVERSITY
Deterioration of the environment can be observed worldwide. Animal production is to large extent
responsible for this degradation (Robbins, 2001).
Waste. The Environmental Protection Agency reported that in 1996 energy-intensive US factory
farms generated 1.4 billion tons of animal waste. The report claimed that this waste polluted American
waterways more than other all industrial sources together. People from the Ethical Treatment of Animals
(PETA) claim that livestock that is kept for meat production produces 130 times the excrement of the human
population, about 40,000 kg per second. (Motavalli, 2002) For example, a cow produces 14.7 t of manure per
year, a bull 8.4 t/year (Bell, Bielek, 2001). Another source, The Union of Concerned Scientists points out
that there is produced 20 tons of livestock manure per year per every US household, which is a potential
threat for the environment (Motavalli, 2002). The same Union of Concerned Scientists tells us that the
amount of polluted water generated from production of a pound of meat is 17 times greater then that
producing a pound of pasta (Brower, Leon, In: Robbins, 2001). For example, Exxon-Valdez accident spilled
12 million gallons of oil into the sea. The accident with a "lagoon" holding 8 acres of hog excrement, which
burst, spilled into the New River in North Carolina 25 million gallons of putrefying hog urine and feces in
1995 (Feedstuffs, 1995, In: Robbins, 2001).
Climate change and acidification. Global temperature has risen over the last century by 0.3 - 0.6 ºC
together with carbon dioxide increase by 26% and 115% rise of methane in the atmosphere. Hogs and
poultry excrete 65-70% of their nitrogen and phosphate intake and in aerobic conditions evaporate in form of
ammonia, which has toxic, eutrophic, and acidifying effects over the environment when a greenhouse gas nitrous oxide is formed. Livestock thus significantly contributes to the global climate change. Nitrates and
phosphorus leach to ground waters and the major source is, of course, the extensive fertilizing and long-term
application of manure. A bulk portion of protein intake is being excreted by animals. Cattle excrete from 80
to 90%, hogs 70%, and broiler chicken 55% of the protein eaten in feed. Protein released in manure and
urine via process of digestion result in ammonia and nitrogenous gasses emissions. Negative acidifying
effects on soil mainly in forests together with damaging leaf absorption capacities of plants are the
consequence. Therefore, besides coal burning, animal farming is one of the major contributors to global
acidification. For example, in Netherlands out of total 208,000 tons of ammonia released, 181,000 tons came
from manure. (Blackburn et al., 1997) Traditionally handled livestock provided biodegradable fertilizer.
Today when huge numbers of animals are concentrated in feedlots it is not economically feasible to return all
animal wastes back to land (Robbins, 2001). In many countries, like e.g. the Netherlands, manure has to be
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transported hundred kilometers to plant growers, which increases its costs (Bos, de Wit, 1996, In: Blackburn
et al., 1997). Therefore they rather buy cheap and subsidized chemical fertilizers instead and the natural
manure acts as pollutant instead (Robbins, 2001).
Nitrogen carried in the air comes in 60 % from ammonia, which almost all originates in agriculture,
especially from cattle and hogs rearing. A single cow excretes 36 kg of nitrogen annually, which is twice as
much as a single car without catalytic converter releases into the atmosphere. (Buttner, In: Opitz, 2002)
Agriculture, due to animal sector, is therefore the most serious nitrogen polluter. The leakage of nitrogen also
depend on the kind of animal species, soil structure, and climatic conditions. Another danger comes in form
of carbon dioxide emissions due to high energy content of the feed as well as the use of fossil fuels for
heating stables or driving the machinery. Liquid manure stored in anaerobic conditions releases large
amounts of methane to the atmosphere. (Blackburn et al., 1997) In the EU, livestock accounts for 94% of
total EU ammonia emissions and 49% of total methane emissions (Europe's environment, 2003).
Biodiversity. Harvard biologist Edward O. Wilson, who first introduced the term "biodiversity",
says: "If all humanity disappeared the rest of life, except for domestic animals and plants, which represent
only a minute fraction of the plants and animals of the world, would benefit enormously" (Suzuki, Dressel,
1999, In: Robbins, 2001). About 160 birds and 100 mammals’ species have become extinct over the last
three centuries. By 2020 UNEP forecasts that one quarter of the Earth's species will be extinct. The demand
for concentrate feed production and intensified cropping changes the land use radically. Production of feed
grain creates stress on biodiversity, which causes loss of habitat and damaged ecosystems. Acidification is
another cause of biodiversity losses. The demands for so called "uniform animals" of very similar genetic
composition due to maximizing the gains in weight and production cause within-breed erosion of domestic
animal diversity. (Blackburn et al., 1997) Wild species, mainly birds, depend on rich ecosystem habitat.
However, due to changes in agricultural management practices, like the different time of sowing and
harvesting, intensification or the opposite - abandonment, loss of traditional field boundaries and conversion
of grassland to arable land, and increased mechanization bring the habitat diversity rapidly down. (Europe's
environment, 2003)
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In the CLD above the reinforcing factors like higher livestock rearing and consequent increased
production of feed in order to boost the yields in form of liveweight, eggs, and milk production, the farmers
have to introduce new technologies to achieve that. This is achieved through selection of highly productive
breeds spread around the world. As a result the wild species due to different agricultural practices are losing
the natural environment and die out. Naturally, the decrease of human population would help the biodiversity
to recover, but more wise and efficient would be decrease the livestock population instead, which has so far
negative impact on biodiversity worldwide, while maintaining the same or even higher human population.
The meat advocates object that high concentration of animals on the other side help decrease the
negative impact of increasing feed consumption and therefore demand for more farm land, which would lead
to deforestation happening mainly in parts of Latin America, Africa, and Asia. In this way the biodiversity is
saved. However, the recent FAO/UNEP research made on 6500 breeds of domesticated mammals warned
that 1350 mammal and bird breeds face extinction. 119 are already officially confirmed to be extinct another
620 are reported to be extinct. Farmers using the genetic diversity through the process of selection and
breeding in this way try to handle the threats of animal diseases, but first of all they try to handle the
productivity and changing market conditions due to changing consumer demand. The wild relatives of
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present common breeds dying out might possess important value for the future. Artificial insemination
services, which are often free of charge, provide an access to imported breeds at the expense of the domestic
ones. Thus the major threat for the domestic animal diversity is transfer of breeds suitable for intensive
production systems from developed to developing countries. Subsidizing of highly productive breed import
in many countries gives strong incentive for breed extinction. Initial enthusiasm from improved productivity
of the farmers' herds may result in disillusion from local breed loss. There is a big gap between breeding
goals and sustainability and the question remains how many more domestic animals will have to disappear
before the gap will close? The first "Report on the state of the world's animal genetic resources" is going to
be published in 2005. (Domestic animal diversity at risk, 2000)
5.1.1 RESULTS FOR ENVIRONMENTAL PROBLEMS
In 2001, the Intergovernmental Panel on Climate Change published a new report regarding global
warming, which was an updated edition from 1995. The report had 78 lead authors, 400 contributing authors
all together from 98 countries. 500 additional scientists from 40 countries reviewed the work and other 177
delegates made re-revision from every national academy of science in this world (Ayres, 1999). The report
concluded that warming is happening; human activity is causing it; it leads to devastating weather
disturbances; urgently requires carbon emission to be cut sharply all over the world by at least 60 to 80% (far
above the Kyoto requirements) (Ayres, 1999). This century is expected to bring an increase in temperature
from 2.7 to 11 °C, the report concluded (Robbins, 2001). For the comparison, again animal farming is
responsible to large extent for the emissions of carbon dioxide through fossil fuels burning in many areas. It
requires just 2 calories of fossil fuel expended to produce 1 calorie of protein from soybeans (Pimentel,
Pimentel, 1979, In: Robbins, 2001). In wheat it is 3 calories of fossil fuel expended. However, it requires 54
calories of fossil fuel expended in order to produce 1 calorie of protein from beef (Pimentel et al., 1975, In:
Robbins, 2001). Another source claims that it is even more - 78 calories of fossil fuel for 1 calorie of beef
protein (Lappé, 1991). The fastfood industry pushing for the dietary transition everywhere requires that for
production of beef for one hamburger there is needed to burn rainforest area, which results in carbon dioxide
emissions of 75 kilograms, while a single American car emits just about 3 kilograms a day (Worldwatch,
1994, In: Robbins, 2001).
Besides the greenhouse effect, the animal production has also several other polluting impacts. The
criterions in Prof. Flachowsky’s research for pollution were the emissions of nitrogen, phosphorus, and
methane per 1 kg of dietary protein. Thus, while talking about the ecological or environmental aspects of
animal rearing, the results of the research for nitrogen and phosphorus emissions per 1 kg of edible protein
produced in the five protein animal food products – milk, beef, pork, poultry meat, and eggs mentioned
earlier, were as follow:
Nitrogen
Phosphorus

Milk
0.35 kg
50 g

Beef
1.2 kg
180 g

Pork
0.8 kg
120 g

Poultry meat
0.3 kg
40g

Eggs
0.4 kg
60 g

(Flachowsky, 2002)

Regarding N and P emissions hogs and cattle belong to the biggest producers while cattle accounts
for methane formation in the rumen as well. Therefore increases in N and P emissions per 1 kg of edible
protein have the same ranking as the mentioned utilization of gross energy and crude protein - poultry meat,
eggs, and milk, followed by pork and beef as the biggest commodity polluters. (Flachowsky, 2002)

CHAPTER 6: NATURAL RESOURCES
6.1 LOSS AND POLLUTION OF WATER
"Pass up one hamburger, and you'll save as much water as you save by taking 40 showers with a
low-flow nozzle", says Ed Ayres in his prognosis for the 21st century (Ayres, 2003). Twenty two countries
suffer from sever water scarcity, which is less than 1,000 cubic meters per capita per year. Other eighteen
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countries have insufficient water supply of less than 2,000 cubic meters per capita per year. A lot of the fresh
water is polluted and unsafe because of pathogens and toxic compounds. (Blackburn et al., 1997) Not only
the energy is lost, as mentioned, via the feed conversion, but also the drinking water, which these animals
consume in large quantities and are much bigger than the consumption of plants or even trees. Authors Paul
and Anne Ehrlich note that 450 g (a pound) of wheat needs for growth just 27 liters (60 pounds) of water
whereas 450 g (a pound) of meat requires between 1134 liters (2500 pounds) to 2722 liters (6000 pounds) of
water. Beef production alone spends more water than is consumed by the entire crop of fruits and vegetables
in the whole USA. (Motavalli, 2002) The difference is shocking. John Robbins in his book The Food
Revolution says: "you would save more water by not eating a pound of California meat than you would by
not showering for an entire year" (Robbins, 2001, pp. 237). The visions made for the 21st century consider
also the increase of meat consumption worldwide and one of the aspects of increased animal breeding
besides loss of cereals is the loss of fresh water. The author claims that for producing 1 lb. (a pound, which is
0.45 kg) of feedlot beef it is necessary to supply 7 lbs. (3.2 kg) of feed grain and 7,000 lbs. (3,175 kg or
liters) of water (Ayres, 2003). Millions of wells are going dry around the world due to excessive irrigation of
crops not produced for direct consumption, but for the animal sector. Irrigated areas are expected to grow by
23 million hectares - 19% by 2010 (Alexandratos, 1996, In: Blackburn et al., 1997). Low recharge rates may
cause water scarcity in many regions affecting surrounding habitats. Asia has been using around 54% of its
water supplies for irrigation. (Blackburn et al., 1997) Not only the developing countries like China, India,
and North Africa, but also the USA is running fresh water deficits, which no rain can replenish. It is
therefore reasonable that the governments apply such policies that will promote "growing of food and not
feed". It again relates to negative conversion rate in water consumption by livestock same as in feed. To
produce 1 pound of lettuce we need about 23 gallons of water, 1 pound of wheat takes 33 gallons, a pound
of potatoes needs 24 gallons and a pound of apples 49 gallons. On the other side a pound of chicken requires
815 gallons, a pound of pork 1,630 gallons, and a pound of beef 5,214 gallons of water (Schulbach, Herb et
al., 1978, In: Robbins, 2001). Besides high consumption there is a lot of polluted water coming out of the
animal production. This is caused by leakage from stored solid and liquid manure, silage, fertilizers, milk
and dairy industries (Bell, Bielek, 2001).
6.2 LOSS OF LAND AND UNUTILIZED PASTURES
Apart from the increasing human population there is also an increased demand for energy plants
(biomass) and other plants for industry purposes. Thus the land available for feed and food production is
dramatically going to decline in the next years. The demand for land per capita increases with higher human
protein intake (in g per person), it increases also by lower plant and animal yields, but more interestingly also
by "higher proportion of meat as protein source" (Flachowsky, 2002, pp. 21). That means the consumption of
plant food, but also milk and eggs is environmentally "more sustainable" than the consumption of meat due
to agricultural land shrinking (Flachowsky, 2002). It is simply due to negative feed conversion when mainly
production of beef and pork requires vast crop land areas to grow grain, which would be not the same in case
of direct consumption of grain by us.
Expansion of arable land is urgent due to the increased demand for concentration feed cultivation.
FAO claims that thanks to intensification the area expansion to grow cereals for feeding animals grows just
by 0.1% annually while cereal crop production grows by 1.9% per year (Alexandratos, 1996, In: Blackburn
et al., 1997). However, the land take-over by new cereal crop plantation comes at the expense of either
grazing areas or forests and brings new problems of deforestation. A lot of forest has been cleared in order to
feed the livestock for export. Especially in Brazil there have been destroyed 100 000 km2 of rain forest.
Small farmers are in disadvantage to big exporters when in Brazil half of the arable land is owned by only
0.8% of all agricultural business in the country. (Bach et al., 1992, In: Opitz, 2002) It is evident that
production of meat requires clearing of a vast area of forests or other important ecosystems, which is evident
today mainly in the area of Brazilian rain forests. The soil gained for this purpose has usually low nutritional
value and mainly in the tropical ecosystems the breakage of the perfect and very dependent parts of the
nutritional cycle result in rapid leakage of nutrients and finally into loss of soil fertility. The poor farmers
move to the cities and enlarge the communities of the poor. New cropland expansion accounts for 60% of the
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total deforestation happening annually. Concentrate feed production out of that accounts for loss of 1 million
hectares per year. (Blackburn et al., 1997)
Grazing. The meat advocates, besides the importance of animal proteins, also stress that without
animal production there would be a significant degradation of certain ecosystems like grassland where sheep
or cattle graze. The absence of grazing may contribute to loss of biodiversity the same as overgrazing due to
preventing light and moisture by certain over-protected plant communities. However, pastures and green
fodder are suitable in temperate highland areas and humid and sub-humid tropics, but not everywhere and
green pastures therefore can not significantly contribute to global supply of feed. Although the proportion of
semi-natural grasslands in the Eastern and Central Europe far exceeds that in the EU (also by area) it is a
general problem in the countries of the Eastern and Central Europe that this land is becoming abandoned and
significant undergrazing occurs. This results in forest and shrub encroachment on the previously flower-rich
grassland areas and the consequent loss of biodiversity (Europe's environment, 2003). This is another
negative feature to the contrary of overgrazing in some developing countries. The comeback to traditional
way of private farming in the Eastern Europe (e.g. Ukraine) based on grazing and haymaking leads to
evident increase of butterfly and plant diversity there (Europe's environment, 2003). The hope for future
economic growth, however, will necessarily lead to intensification and cash crops like we can observe today
in Hungary when vast areas of grasslands between Danube and Tisza disappeared due to growth of maize
and sunflower. The decline of semi-natural grasslands occurs in many countries of the EU (like the UK,
Finland) when the rich-in-biodiversity land is turned to intensive arable area, but also in some developing
countries like Turkey. (Europe's environment, 2003) Despite this fact, total area used for grazing worldwide
is about 60% of the total world's agricultural area mostly grazed by sheep, goats and cattle. The advantage of
grazing is that animals utilize what would be otherwise wasted. Nevertheless, today many areas in semi-arid
regions are degraded by grazing due to droughts or by poor recovery from previous cropping on marginal
land. (Livestock and environment, 1998)
6.3 LOSS OF FOSSIL FUELS
The high concentration of farm land predetermines also high concentration of livestock with better
technology equipment both requiring higher energy demand. The higher energetic demand increases from
more fuel and energy needed due to transport of feed and bedding, manure disposal, air-conditioning,
lighting, and drive of all the mechanisms. In former Czechoslovak socialist economy the total energy
demand due to concentration of animal production and concentration of farm land was growing faster than
the growth of gross agricultural production (Podolák, 1987). Fossil fuels are the major energy source of
intensive livestock farming, mainly in the process of feed production. Especially the industrial systems of
animal rearing like pig and poultry farms are poor converters of fossil energy. Production of feed is the major
energy consumer using around 70% of total energy input. In veal production it is almost 90%. The energy
uses are various from field crop operation, irrigation, threshing, transport, or indirect ones in production of
the inputs like machinery, fertilizers, and pesticides. The energy use in fossil fuels per hectare is usually
greater in developed countries than in the developing ones due to extensive usage of mechanization and
fertilizers. In the developed region these inputs require between 40-60% and in the developing region
between 30-40%. (Blackburn et. al., 1997) A single hamburger patty used in fast food industry spends so
much fuel, which would allow a vehicle to drive 32 km (20 miles) (Motavalli, 2002).

CHAPTER 7: LIVESTOCK IN SLOVAKIA
7.1 TRANSITION COUNTRY AND THE TREND IN FOOD CONSUMPTION
Slovakia is the country in transition from 1989 (at that time still part of Czechoslovakia). In 1993
the country became independent. Being the transition country it means there has been an economic recession,
which has decreased the buying power of the Slovak population. This phenomenon is representative for all
transition countries. As animal products are more expensive than other staple food, their consumption has
dropped compared to the socialist period. The socialist planning system has developed self-sufficient animal
production, which became not only more productive than the previous private family farming, but satisfied
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the post-war growing demand for these products. The year 1989 changed this trend quite radically.
Population is split between low-income and the high-income ones. Nevertheless, the consumption of red
meat has declined significantly over the last decade. The long-term declining trend with consumption of
vegetables, fruits, meat (provided below), sugar, and cereals continues while consumption of milk and dairy
grows, as well as poultry meat and eggs. (Zelená správa, 2003)
7.2 TREND IN MEAT CONSUMPTION
Beef. Transition countries produced in 2002 just 1.66% of all meat produced in the world and the
production declines. In Slovakia, the trend with meat consumption had declining tendency also in 2002 when
supply was higher than demand. The reasons were decreased buying power of the population and the
traditionally low demand for beef - 6.6 kg of beef and 0.1 kg of veal per capita in 2002. (Borecká, March
2003)
Pork. The consumption and production of pork has had declining tendency. The consumption of
pork in Slovakia went down as well as beef in 2002 to 31.2 kg per capita and the prices at that year dropped
by 3.4%. The subsidized export from other countries exporting to Slovakia as well as increased supply did
not allow for our exporters of pork to compete in the price. (Borecká, March 2003)
Poultry. In poultry, the Slovak population consumed 212 eggs per head (11.8 kg per capita and year)
in 2001, while the recommended amount of eggs consumed is just 11.2 kg per capita and year. 215 eggs
were consumed per capita in 2002 and the forecast is that this will grow to 217 in 2003. The poultry
livestock increased in 2002 compared to previous year by 5.5% and by the same increased the poultry meat
production. The meat production is expected to grow even in this year by another 4.6%. (Zelená správa,
2003). Poultry meat and eggs are becoming the cheapest meat on the Slovak market and therefore it is the
most favorite meat and has increasing consumption tendency (Jamborová, 2003).
Trend in meat consumption in Slovakia (in kg per capita)
Meat
1998
Poultry
16.0
Beef and veal
11.8
Pork
36.9
(Source: Jamborová, 2003)

1999
17.4
10.4
35.9

2000
17.1
9.3
33.1

2001
18.5
7.0
31.8

20028
20.1
6.7
31.2

20039
21.0
6.7
31.2

7.3 GRAIN CONSUMPTION
The production of grain in Slovakia in 2002 (including maize) reached 3,193.6 thousand tones (by
0.6% lower than in 2001). The stock of grain in Slovakia reached 531.6 thousand tons in 30 June 2003. More
than a half of barley grown is used for animal rearing in Slovakia and the rest is produced for the food
industries for human use (mills, beer production etc.) In wheat, the situation is even more out of balance in
favor of animals. Maize is the most consumed cereal by livestock (see below). (Sirotský, 2003)
Grain consumed in Slovakia
Grain (tons in thousands)
Wheat
Barley
Ray
Oat
Maize
(Source: Sirotský, 2003)
8
9

2000-2001
animals
humans
621
520
250
245
22
42
24
0.1
314
143

2001-2002
animals
humans
860
521
261
258
31
51
22
0.1
385
153

estimate
outlook
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The negative aspect of using grain for feeding the animals is also in the fact that this commodity
became rapidly more expensive, especially in the beginning of 2001 due to extremely dry season in 2000.
This increased the prices of agricultural products in 2001 by 7.8%. This year the trend of decreased yields
due to dry season will push the prices of cereals up even more. This forced many farmers to become more
interested in insurance and resulted in increase of direct payments by the insurance companies from 2001
onwards. (Postavenie poľnohospodárstva v národnom hospodárstve SR, 2002)
7.4 ANIMAL FEED CONSUMPTION
In 2002, it was produced 1299.2 thousand tons of concentrate feed for which 962 tons of grain was
consumed in following composition and by following livestock species:
cereals used in concentrate feed

Species fed with concentrate feed
Other; 0,70%
Sheep; 0,40%

Others; 2,10%

Cattle; 21,60%

Corn; 27,80%

Hogs; 45,70%
Wheat; 55,10%

Oat; 0,40%

Poultry;
31,50%

Barley; 14,60%

(Borecká, March 2003)

Further, 6.2 thousand tons of legumes, and 374.8 thousand tons of by-product feed were consumed
for concentrate feed. Compared to previous period 2000-2001 there was an increase in by-product feed
consumption in 13% in the period 2002-2003, which is a positive signal. The most frequent by-product feed
in Slovakia are soy bean scraps, bran from cereal mills, and oil rape and sunflower scraps. 0.314 t of byproduct feed were used to produce 1 ton of concentrate feed in 2002, which is around one third. The rest two thirds were (and that is the common practice in every year) cereals. A very tiny part in concentrate feed
is mineral additives and vitamins. (Borecká, March 2003)
Consumption of feed concentrates in Slovakia by livestock species
(in thousand tons)
Livestock
Hogs
Poultry
Cattle
Other animals
Total
(Source: Borecká, April 2003)

1999-2000
673.5
361.5
273.5
29.0
1,337.5

2000-2001
592.6
386.0
263.3
13.3
1,255.1

2001-2002
597.9
407.4
279.0
15.0
1,299.2

7.5 WEATHER INSTABILITY AND CROP YIELDS
The weather has been changing and temperature was rising much faster in the last century even in
Slovakia. From 1901 the temperature has risen by average 1.1 °C. The precipitation over last century
dropped in Slovakia by 5.6% and in the south of the country by more than 10%. By 2075 the temperature is
forecasted to rise by another 2 °C. The dry and hot weather is expected to be more frequent in this region of
Central Europe. (Ministry of Environment of the SR, 2001)
The forecasted yields per hectare in Slovakia due to extremely dry and hot spring and summer this
year declined compared to previous year. The forecasted yield for wheat per one hectare done to date 15
August was only 3.14 tons compared to previous year of 3.83 tons per hectare. The same is true for maize,
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oil seed rape, and sugar beat. Generally farmers expect, by estimating, that this year the cereal harvest will
provide by 484.8 thousand tons less than the last year (2002) harvest. (Očakávaná úroda vybraných plodín,
2003) In the mountain regions farmers were forced to bring the herds down due to dried out pastures and had
to feed them with forage that was held for later winter period. The cereal crops decreased in major cereal
producing areas by 20 - 40%. The irrigation is no more a matter of intensifying the yields, but rather an
existential necessity. This will put another pressure for investments and extensive water use in Slovakia. The
Ministry of Agriculture in the Slovak Republic submitted to the Parliament to assign an amount of 1.722
billion SKK10 (the insurance is covering 20% of the losses) from the state budget due to above mentioned
impacts from both the bad weather and price instability of certain meat products. (Ministry of Agriculture of
the SR, 2003) This is how the plant production and consequently also the animal production deeply relate on
weather and climate change. The more unstable and extreme weather we will face, the more unsustainable
the farming will be in the near future. Thus every yield in plant production should be saved primarily for
human needs.
7.6 RESULTS FOR FIELD STUDY IN SLOVAKIA
Main purpose of the study: Demand for arable land by livestock. The major objective of the field
study was to find out the proportion of agricultural arable land necessary for raising the livestock in the
surrounding region of my home town.
Introduction. In my country - Slovakia, I visited three farms in the vicinity of my hometown –
Topoľčany, town in southwest Slovakia. I tried to choose from those having more intensive animal farming
and those focusing more on plant production in order to show the difference in land "occupation" by present
livestock production in this region. The situation is quite similar throughout the whole country, as besides the
chicken farm production (industrial systems), the hogs and cattle rearing is done on feed-almost-selfsufficient farms, which means farmers practice both plant and animal productions together in the so called
mixed farming systems (Blackburn et al., 1997). Thus majority of animal feed has to be produced on the
arable land. Out of the total country's agricultural area, 59% is arable land, and 36% is permanent grass area
with only a small fraction utilized for grazing (Súpis plôch osiatych poľnohospodárskymi plodinami, 2003).
Because of that the currently used pasture area is not growing and on the contrary even the existing one is
either protected by the law of national parks (Podolák interview) or is turned to arable land, forested, or
urbanized. The three chosen farms were the average and representative in terms of animal production in
Slovakia having mixed animal rearing. They had both herds of cattle and herds of hogs in their stocks. None
of them practiced natural grazing although the surrounding area was land of the rural style with small
proportion of urbanization.
Major findings. The most important figures found are further provided:
Livestock demand for arable land in specific region of southwest Slovakia per year
Cooperative farm
Acreage of arable land (hectares)
Cattle total amount (live units)
Hogs total amount (live units)
Maize silage (ha)
Maize (ha)
Permanent green fodder (lucerne in ha)
Cereals for feed concentrate (wheat, barley in ha)
Soy bean (from foreign import in ha)
Percentage of arable land needed by livestock11

Small
1,040
480
920
90
30
150
210
12
47%

Medium
1,320
500
200
100
0
90
100
24
24%

Large
4,400
1,450
3,500
145
0
544
570
250
34%

10

which represents € 41.6 million; SKK - Currency of the Slovak Republic - Slovenská koruna (Slovak crown); 1 SEK
= 4.590 SKK, 1 € = 41.359 SKK on 31 October 2003 by the National Bank of the Slovak Republic
11
The feed additives from food industries (e.g. oil seed rape scraps, bran from mills etc.) are not included in the
percentage values and therefore the final figures must be expected slightly bigger.
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The total feed composition grown for the needs of animal sector consisted of: maize silage,
permanent green fodder (lucerne), maize, and cereals for concentrate feed. This shows that in these particular
farms there was a need for growing feed crop "on site", which had mostly economic reasons as feed
produced on the same farm is cheaper and the costs of transport are minimal. Regarding cereals it is
important to mention that out of the total cereals cultivated in these three farms the cereals used for feeding
account for 30-40%. Out of the cereal crop produced, like wheat, barley, maize, rye, and oat, the majority of
cereal production accounts for growing of wheat - 75-80%. Besides this it is necessary also to include the
area needed for growing the soy bean, which is imported due to improper climatic conditions in Slovakia
(not enough sunshine and low yields). This created extra demand for additional acreage of arable farm land
of soy bean abroad if we count an average yield per hectare 1.7 tons, which is possible to get in the very
south of Slovakia. That would be the same area needed in case of the self-production. In this way I achieved
the almost last value of the total arable area needed for the particular animal production, which was 47%,
24%, and 34% out of the total arable land at these farms, respectively. Moreover, we have to remember that
all of these crops mentioned above are still not complete as there is a small portion so far not included in the
final calculations of arable area needed. These are the ingredients like bran from cereal mills in flour
production, burnt from distilleries, threshing from breweries, and scraps from oil seed rape or sunflower,
which are the leftovers from food processing industries. Although this feed is of minor proportion in the
daily feed portions, still certain need for extra land is necessary to consider although the production of these
crops is primarily for the human food sector and animal sector is the secondary one.
Arable land used by animal sector on the national level. The area of arable land has decreased in
Slovakia within the past ten years from 61.5% to 59.4% (by 2%). While in 1970 there was 0.37 ha of arable
land per capita in Slovakia it was only 0.27 ha in 2001. (Správa o stave životného prostredia SR v roku 2001,
2002) Total arable land in Slovakia listed this year 2003 is 1,385,041.87 hectares (Súpis plôch osiatych
poľnohospodárskymi plodinami, 2003). In 2001 the consumption of cereals for feeding represented 48%
(feed cereals consumed domestically) out of the total cereal consumption in Slovakia and 22% of arable land
was utilized. In 2002 this figure was 52% out of the total cereal consumption and this amount represented
almost 28% of the arable land in Slovakia. (Sirotský, 2003; Zelená správa, 2003). The total area of arable
land for the production of cereals this year in Slovakia is 58% (800,502 ha) (Súpis plôch osiatych
poľnohospodárskymi plodinami, 2003).
The fact with cereals is that the determinant of the grain quality depends on the content of gluten.
The limit of 23% gluten content in the grain decides whether grain will be suitable for food industry or for
feeding (Vozár interview). The high level of gluten in cereals this year (due to hot weather) would not show
objectively the proportions of grain produced as feed and land utilized for livestock. Therefore I will rather
focus on two previous years and use the concrete values instead of this year's estimates (as the year 2003 is
not completed yet). In 2001, the weather allowed to produce the typical ratio of feed cereals and the cereals
for the food industry. Therefore it was already mentioned 22% of cereals for feeding out of the total arable
land needed + 19% of the green fodder + 0.5% of the legumes for feeding. The very small area is also roots
and tubers, mainly beet (0.1%). In 2001 the total area of arable land needed for the growth of domestically
consumed animal feed in Slovakia thus accounted for 41.5%. Plus we have to add approximately similar
amount of soy beans imported as in 2002 and the corresponding arable land needed, which was 126,500 ha
and accounted for 9% of total arable land (41.5% + 9% = 50.5%). Plus we should add the land necessary for
growing the plant by-products as well (difficult to find out the exact values). Thus in 2001, the demand for
arable land for the production of animal feed exceeded 50.5%. Similarly in 2002, the feed cereals accounted
for already mentioned 28% + 18% of total arable land was needed for growing the green fodder + 0.5% for
the growth of feed legumes. Thus in 2002 the total arable land needed for the production of domestically
consumed animal feed in Slovakia accounted for 46.5%. Plus there was 9% of arable land needed in form of
imported soy bean scraps (46.5% + 9% = 55.5%), and plus certain consumption of by-products in animal
sector. In 2002, the demand for arable land for the production of animal feed thus exceeded 55.5%.
(Sirotský, 2003; Zelená správa, 2003; Súpis plôch osiatych poľnohospodárskymi plodinami, 2003)
Concentration of animals. The total load of livestock production on the arable land, of course,
depends also on the intensity and concentrations of animals of a particular farm in a particular region. In
2002, the number of cattle, milk cows, goats, and sheep in Slovakia dropped while the number of hogs and
poultry increased compared to the previous year 2001. (Zelená správa, 2003)
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The density of animal units per 100 hectares in 2002 on the state level as well as the total units of
livestock animals in thousands are provided below:
Livestock concentration per 100
hectares

Total animal units in thousands
Hogs;
1553,9

Cattle; 24,9

Cattle;
607,8

Sheep; 14,6

Sheep; 316
Goats; 40,2

Hogs; 108,4

Poultry;
13959,4

Poultry; 974

(Zelená správa, 2003)

Conclusion. We can see from the percentages above that the total arable land demand due to
livestock production in this particular region having those particular units of animals varied: at first,
according to the size of the farm's arable land, at second, according to size of the herds of animals both cattle
and hogs. This study pointed out that the "weight of animal production on arable land" varied between one
quarter and almost one half of arable land needed in the surrounding area of my home town. In other words,
raising of livestock (cattle and hogs) in that particular region of Slovakia required, or we can say occupied,
between one quarter to one half of arable land due to production of feed for these animals. On the national
level, based on the statistical data available, we can observe that the total load of animal production on the
arable land slightly varied between years 2001 and 2002, but definitively accounted for more than 50%. This
year is not typical and we have to remember that although the production of feed cereals is low (high gluten
content) they will have to be grown and imported from abroad. The total load of animal production on
agricultural high quality land is therefore quite big and can be seen as one of many other important
arguments criticizing animal production and consumption and its impact over the environment.
Further findings: Feed consumption. There is a great difference in the volume of forage consumed
by the two mentioned species. While hogs consume up to 3 kg of feed per day and gain 0.6 kg of body
weight per day, the cows consume up to 45-47 kg per day and bulls 25 kg while gaining only 0.8 to 1.1 kg of
body weight per day. However, in the case of grazing, which means only green feed without cereals, the
daily consumption would have to be 80-100 kg of this forage. As cereals are rich in energy and protein
content it can be only half of the all-green stuff. Regarding the composition of feed, in hogs and poultry it is
primarily the consumption of the concentrate feed (mainly grain). In cows reared for milk production it is
necessary to provide grain as well in order to produce milk. (Vozár interview)
Thus cows consume (out of the 47 kg feed portion): first - the concentrate feed, which accounts for
approximately 31% (consisting of maize, cereal grain – wheat, soy beans, mineral additives and vitamins);
second - about 36% of maize silage; third - 32% of lucerne hey; fourth - 2% of barley straw. The bulls might
feed purely on green fodder unfortunately in reality they still consume some grain. The average yield of milk
per day and unit (cow) is determined by a particular breed and varies. Cow starts producing milk after two
years of life. The milk production is the primary goal in cattle rearing and therefore despite of the enormous
amount of feed consumed it has to be tolerated. Cows are reared for the period of around five and a half
years (depending on the milk yields and can be 4-8 years) and the bulls are reared for around 16-20 months
when reaching the weight 600 kg. Due to sufficient milk production a cow calves usually three times per her
rearing period and therefore the calf meat production is again the secondary product and conditional to the
milk production. Hogs are reared for period of 5-6 months until reaching the weight of 100 kg. (Vozár
interview)
The losses represented by feed conversion between plants and animals require to look for new
methods increasing the extent of the provision from foods of the animal origin. This means in other words,
increasing the productivity - more eggs, milk, and meat from less feed. But is that really possible forever?
From the history we know a significant success has been achieved in animal productivity. The table provided
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shows amount of feed consumed for 1 kg of weight gain in poultry produced in Slovakia over time. And yet,
how far else can we go? The living organism is not a machine, I am afraid.
Poultry rearing in Slovakia
Year
Feed consumed (in kg)
(Source: Demo et al., 2001)

1960
3.5-4.0

1970
2.6

1980
2.54

1984
2.50

1989
2.0

Water consumption. Regarding water consumption again the most consuming species is cattle and
primarily milk producing cows as they have also large output of the water in milk (20 or at maximum even
40 liters of milk per day). Cows consume up to 70 liters of drinking water per day depending also on the
weather temperature. Bulls consume around 30-35 liters per day. Hogs consume around 5 liters on average
per day, gravid females up to 8-10 liters per day. (Vozár interview) Therefore again cattle, mainly the cows,
represent the biggest livestock water consumer.
Pollution. In Slovakia there were emitted from agriculture 62.5 thousand tons of methane and 8.7
thousand tons of nitrous oxide in 2000. Agriculture contributed to 8% of the total greenhouse gases
emissions in Slovakia in 2000 although within the past ten years these emissions from agriculture are
continually dropping. (Správa o stave životného prostredia SR v roku 2001, 2002) The improvement,
however, has to be seen as a temporary fact, as it is expected that after the economic recession the growing
personal incomes will increase the demand for animal food products and therefore also the greenhouse gases
emissions.
Economic aspects of animal rearing. Due to state right wing policy aiming for economic
deregulation and increased competitiveness there has been low level of subsidizing and liberalization in
prices in Slovakia. The PSE value (Producer Subsidy Equivalents or Producer Support Estimate) in Slovakia
is very low - just 16% in 2001 and 21% in 2002. It means the state subsidizes the agricultural products at this
level, while the average in the EU is around 35%, in Switzerland 75%, in the USA 18%, New Zealand just
1%, Australia 5%, and Poland 15%, and Japan reaches more than 80%. (Zelená správa, 2003) According to
the OECD, PSE is a policy measure indicating the transfer of value from consumers and taxpayers to
agricultural producers. It is a measure of support and provides important information about country's policy
for international trade negotiations. This policy helps also in disasters, market losses, or feed assistance.
(Nelson, 1999) It is a support of market prices and provides the difference between the domestic prices and
the world prices (Zelená správa, 2003). This allows cheap sale of agricultural products and cheap export out
of these countries. As a result of present subsidizing in the EU, Slovakia is facing extremely high pressure of
cheaper import of food mainly that of animal origin. Early this year the hogs were sold below their
production costs due to mentioned competing cheap import. Recently, the situation has slightly improved.
Nevertheless, the farmers are experiencing toward the end of this year severe losses in rearing of hogs. The
losses are counted to several millions SKK per each farm this year. There is no subsidy provided for the hog
rearing and only some for the cattle rearing (2,500 SKK per unit of cattle weighing 600kg - 4 SKK per 1 kg)
and some for milk production (1 SKK for 1 liter of milk) (Vozár interview). This policy is on one side very
free market oriented, but on the other side not fair as the competition is not equal and the farmers are facing
extensive losses. The data gathered from the biggest farm point on the negative profitability in meat
production. While the production costs of 1 kg of liveweight in cattle and hogs are this year higher, the sale
prices at this farm are lower.
Production costs
Sale prices

1 kg of beef liveweight
52 SKK
46.65 SKK

1 kg of pork liveweight
43.20 SKK
39.39 SKK

1 liter of milk
8.80 SKK
9.28 SKK

(Vozár interview)

This clearly shows that the farm accounts losses in cattle and hogs rearing for meat and gains profits
only in milk production. In the three farms examined the situation with profitability used to be such that the
animal sector provided higher income than the plant sector in previous years. The total profitability of the
three farms examined will hardly reach half of the value expected at the beginning of this year. This year due
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to mentioned losses the profitability of both sectors seems to be equal despite of the fact that the dry season
decreased also the yields of many plant crops. Yet, this year extra costs in plant production due to bad
climate conditions did not hurt the total profitability of the farmers' incomes as much as the bad pricing
policy and uncompetitive foreign trade environment. Farmers are expecting and hoping that the new
membership in the EU next year will provide more fair economic environment. The farmers in Slovakia still
believe they can produce the food of both kinds (animal and plant origin) cheaper.

CHAPTER 8: DISCUSSION
8.1 THE LIVESTOCK REVOLUTION AND POVERTY
From the previous analyses of the problem regarding the livestock revolution we can observe the
obvious effort of the developed countries to push for higher consumption of animal food products in the
developing countries. The world-wide over production of milk, meat, soy beans etc. show that the domestic
consumption is not able to repay the investments and costs of growing the food with animal origin. More and
more intensive technologies in agriculture allow getting higher yields, but obviously the volumes of human
stomachs are limited and new markets have to be discovered. The urban growth, population growth, and the
income level growth in developing countries drive the demand for animal food products.
Private interests. Power structures, their uses and abuses play important role even in diet. It is very
difficult to decide who should be responsible for the new standards in global diet and food trade. Lobbying
and private interests of the large and often monopoly corporations means that the future standards will have
to be compromised definitively at the expense of food quality and human health. Even when the nongovernment bodies are concerned they very often represent private sector interests. Between 1989-1991,
96% of non-government organization participating in Codex Committees (FAO/WHO international body
setting international standards for food) represented industries (Avery et al., 1993, In: WHO, 2002). Many
other international bodies are ignored in formatting guidelines for food like the Agency for Research on
Cancer studying beef-hormone case and fighting in the trial between the USA and the EU (WHO, 2002).
Even though the researchers come with strong evidence asking for clear and uncompromising guidelines, the
industries are lobbying against. Nestle working in a close relationship with US Department of Agriculture to
develop the new Food Pyramid Guidelines, came up with conclusion "eat less meat". The release of the
Pyramid had to be delayed as the meat industry objected the language and instead of "eat less meat" it had to
be rephrased to "choose lean meat" (Nestle, 1993, In: WHO, 2002)
Trade regulation. We know that excessive feed production requires more land to grow the crop.
Protective tariffs on import of feed may result in efforts for the higher production of feed at home on a low
quality soils at the expense of grazing areas causing thus great land and nutrient degradation (as happened in
Near East). Rural areas are not able to compete with the urban areas. Good pasture land is converted to crop
land leaving worse areas for grazing. (Livestock issues in Asia, 1998) Pastoral and other rural societies in
these poorer countries may become marginalized. Moreover, the subsidized prices of these food products
domestically produced do not correspond to real costs (including the external costs) and decrease the
competitiveness of production.
Deregulation. Recently, protective state measures are being phased out in the new era of
globalization and liberalization. Under the WTO Agreements on Agriculture from 1994 and Doha
Declaration from 2001, WTO members are committed to reduction of export subsidies and agricultural
support for domestic producers and other trade barriers like import quotas etc. The Low Income Countries (e.
g. India) are most unfortunate as being the net importers of almost all livestock products (Upton, 2001).
"Efficiency in production" of these products is the aim of such a policy, which should benefit the consumers.
In reality the "efficient producers" are those from the developed world having the highest levels of
agricultural protection. The growing demand for livestock and livestock products will increase the market
prices and with the new WTO restrictions to domestic protection against import the developed net exporters
will acquire the greatest benefits and savings leaving the poor even poorer in the new rules of globalization.
The fear from becoming less self-sufficient and more dependent by free trade and increased specialization is
justifiable. The earnings from livestock and livestock products represent in some developing countries
(Mexico, Thailand, Turkey) just one percent of national income. (World livestock trade, 2002)
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Big gets bigger, small smaller. The Kuznet's curve-thinking has been giving hope for a few decades
that economic growth would eventually result in more fair income distribution. "In actuality, the opposite is
happening" (von Braun, 2003). In August a conference on agricultural economics was held in Durban, South
Africa, which pointed on decreasing focus made on equality of the agricultural distribution. About 460
million farms currently exist worldwide. 85% of these farms are smaller than 2 hectares while majority of
them is located in the low-income countries. The trend, however, is that the small and average-size farms in
the developing countries are shrinking. On the opposite, the farms are becoming bigger in the high-income
countries. (von Braun, 2003)
Sustained poverty. The advocates of so called "Livestock Revolution" express their beliefs that
increased livestock production will alleviate the poverty in rural regions (Courbois et al., 1999). They
believe that production of animal products will improve the purchasing power of these people. The era of
liberalization has caused increase of prices in global food supply, but at the same time the food aid has
declined. Rise of supermarket oligopolies is, however, present even in the poorer regions of Latin America,
Asia, and Africa and calls for caution. At the same time the food safety standards and environmental
concerns are rising. (von Braun, 2003) Liberalization of trade thus creates tough and uncompetitive
environment to the small farmers. It is a vicious circle. Local small livestock producers are thus driven out to
remote and harsh environment lacking infrastructure and economic incentives. Instead of growing standard
of living, a misery of poverty in this vicious circle becomes sustained. Affluence of the rich continues in
plundering the natural resources of the earth on a more global scale. In this way the less fortunate become
even more disadvantaged. Big gaps appear between urban and rural regions. The advice is that developing
countries should themselves force the developed exporting countries to decrease support to their own
agricultural producers (World livestock trade, 2002).
The livestock revolution advocates suggest for the livestock revolution to be able to happen it is
necessary to ensure that: the state policy takes care of small-scale producers and will help them to link to
large-scale industrial producers to provide accessible refrigerating facilities to poor people as well as
sufficient microbial prevention facilities and techniques; policy makers should prevent small-scale producers
from uncompetitive subsidizing to large-scale producers (ironically practice so widespread in developed
countries mainly the EU); develop regulatory mechanisms for health checks and environmental problems
monitoring; and prevent inflation spiral from more expensive food. (Courbois et al., 1999) As we can see
these proposals are difficult to put into practice and might stay on paper like many other nice environmental
proposals. Livestock thus becomes the very opposite of what the advocates of livestock revolution believe in
- easily manipulated instrument forming inequality, satisfying demands of higher income classes building
permanent environmental and public health problems.
Huge corruption in the developing countries is another obstacle for introduction of effective policies
in agriculture and food industry.
False benefits. On the contrary to the claims that livestock revolution will bring new work
opportunities in reality the capital intensive sector usually generates little employment. Example from the EU
shows that despite of extremely large state support the European agricultural sector employs only 4% of the
total EU population. Same applies to promoted availability of organic fertilizer - manure, from the livestock
production, which is being replaced by cheaper inorganic fertilizer from government support. The
environmental consequences are well-known. Moreover, traditionally the whole animal was utilized, but
today the specialized market demand leads from multi-purpose to single-purpose animals. Special genotype
selection wins over diversity. Especially the humid areas rich in previous biodiversity and most suitable for
agriculture are most endangered from increasing density of people and animals. Therefore the trend mainly
in Asia is a shift to monogastric animals and poultry, which better utilize the feed than ruminant animals
(although at still negative feed conversion rate). (Livestock issues in Asia, 1998)
The arguments for alleviating the malnutrition by larger supply of animal proteins may result in the
same as the very developed countries are experiencing now due to obesity and many cardiovascular diseases.
Lack of proteins may replace their overconsumption. Besides that it is not only the protein supplied in animal
food, but also the fat and saturated fatty acids and these have already caused many cardiovascular disorders
and obesity also in the third world. Animal-borne diseases are another threat for developing countries. BSE,
foot and mouth disease, salmonella, avian flu, various microbial contamination and lately SARS are the new
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threats coming of the animal rearing. Build up of pesticides and antibiotics, used as growth promoters, are
the other ones.
Tough rules. The strict sanitary measures (Sanitary and Phytosanitary Agreement - SPS) for trade
with these commodities also decrease the chances for future competitive advantage as the risk of disease
outbreaks and low veterinary services create problems to meet these SPS standards. The developing
countries will have only very limited comparative advantage and for the foreseeable future will remain a net
importers of these products. Developed countries carry the biggest responsibility as being the major
exporters. (Upton, 2001)
Inflation. I challenge pointing on idea that the animal food consumers pay several times more for the
same energy that humans need to consume to stay alive. In this way meat production and consumption
contributes to overall inflation growth by pushing the prices of food higher. Inflation is therefore another
concern and bad indicator for economic sustainability. A kilogram of beef is around twenty times more
expensive than a kilogram of wheat flour and yet provides just about a half of the energy content of the flour
(though different minerals and vitamins, it also depends on particular animal and specific part of the body).
Thus requiring the same energy content from one kilogram of beef we have to pay approximately forty times
more for the same energy equivalent contained in one kilogram of wheat flour. It is a lot. This represents the
feed conversion and shows how much more of the wheat (or other grain) has to be fed to produce a kilogram
of beef. And yet, the prices of the final animal food products (although not excluding the plant products as
well) are not covering the full costs in form of subsidized transportation or not included environmental
external costs (described below). Growing incomes are spent on more expensive food and inflation spiral
destroys prices stability in the countries adopting new animal food diets. The high prices of food from animal
origin may result in “levels unaffordable for any but the rich” (Ayres, 2003).
Reversing world hunger. It is needed 12 million tons of grain to feed all the people who die of
hunger on the entire planet. Simple reduction of beef consumption in the USA in just 10% would free the
same 12 million tons of grain (Robbins, 2001). The most brave and challenging idea of my thesis work is
probably the one suggesting that with the radical and worldwide decline in consumption of animal food
products there would be much more staple food left for feeding the multiplying humanity. This would
certainly help to solve the cardinal problem with starvation. When in 1974 U.S. Secretary of State Henry
Kissinger promised that by 1984 there would be nobody going to bed hungry it was just 4 billion people in
this world (Brown, 1996, In: Robbins, 2001). Indeed, the peak of global grain harvest per capita appeared
around that time, but its per capita availability has been falling ever since (Brown, 1996, In: Robbins, 2001).
The world's ability to feed itself in the future started to be questioned. More than 1 billion people today is
hungry while McDonald's is opening five new restaurants a day, out of which four are outside the USA
(Robbins, 2001). Beef is the elementary food product assuring success of this aggressive fastfood network. Is
this the answer to world hunger? Despite of the other factors causing hunger in the poor countries like
unfavorable climate conditions, civil wars due to political instability and very low economic development,
there is a hope that with more food left in the granaries we will be able to overcome the expected global
climate change more peacefully and moreover we will be able to continue in the food programs for the most
unfortunate regions of the world.
8.2 WHO SHOULD CARRY THE COSTS OF POLLUTION?
Pollution from the livestock sector is not included in the overall costs of neither producers nor
consumers of animal food products - the externalities, which are the unintended costs and products that do
not appear in basic supply and demand analysis of the farmers and food producers nor are these reflected in
real-world market equilibrium for indicating the right amount of meat and animal products to be produced,
unless some specific laws and regulations are introduced to address them. (Harris, 2002) "These costs
include huge inefficient use of freshwater and land, heavy pollution from livestock feces, rising rates of heart
disease and other degenerative illnesses, and spreading destruction of the forests on which much of our
planet's life depends” (Ayres, 2003).
The most efficient would be internalization of all the environmental costs into the consumer prices
and thus forcing them and the market freely to make a choice. For a bulk majority of the environmental costs
these should be carried by the producers, at least for waste. In Slovakia increased prices of fossil fuels forced
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farmers to minimize inputs and perform just necessary operations (e.g. soil tillage)12. Some countries are
very strict in penalizing the livestock pollution. Singapore has phased out the hogs production in 1987 by no
more insisting on self-sufficiency in monogastric products due to new odor control and geographical
limitations of the small island. Similarly no swine manure can be applied on land in Malaysia. Australia is
the strictest country in beef feedlots raising the construction costs of new feedlots higher than in the USA.
(Blackburn et al., 1997) In Netherlands, on the area of 33000 sq. km where 20 million hogs and cattle were
kept and produced the same amount of milk as the whole Africa the time came to decrease the number of
hogs by 25% till 2000. The decision came due to manure disposal and the ground water contamination.
(Livestock and human needs, 1998) Nevertheless, in majority of these examples countries managed to
decrease their domestic livestock productions, not the consumption levels and therefore the whole
environmental and societal burden has been just shifted somewhere else in the world.
The problem with environmental pollution is that there is no systematic evaluation and all data are
scarce or incomplete. Costs are site specific and it is rare that all the environmental costs are covered fully.
Internalization of environmental costs into prices is not easy due to difficulty truly evaluate some problems
like biodiversity losses or gaseous emissions costs. Some calculations offer increase in 10 to 15 % in cost
price. Also the internalization of these costs has to be done simultaneously in the broad world scale at once
avoiding thus placing some producers into comparative disadvantage on the world market.
8.3 ALTERNATIVES TO REVERT THE TREND IN DIETARY TRANSITION
Individual approach. Western values are being adopted worldwide through aggressive marketing
techniques, advertising, and mass media. The new economic changes although bring improvements in
democracies and speed economic efficiency, this is however not improving the social well being equally for
everybody. The private economic interests being spread over the national boarders (through the TNCs)
neglect the wider societal benefits including nutrition. The food products being pushed through in-tradeliberalized world are rich in fat, sugar and poor in fiber. These successful strategies unfortunately target
mainly the young and bulk population living in the cities. Lobbying to food decision makers is another green
light for the dietary transition. Globalization seen initially, besides many other, as an effective mean to
control and maintain diseases gives transnational companies power to promote unhealthy food and drink. Yet
many countries maintained to resist such a trend, for example South Korea. Their diet is low in fat and rich
in vegetables. The public effort to advertise traditional healthy diet and oppose unhealthy western one has
paid off. (Puska et al., 1995, In: WHO, 2002) Similar achievement has been made in North Karelia (Eastern
Finland) when through community participation the consumption of saturated fats together with salt
decreased. Between 1972 and 1992 a decrease of 1 mmol/l on average of serum cholesterol was recorded
thanks to changed diet. (Pietinen et al., 1996, In: WHO, 2002) Not less successful was the campaign in
Mauritius when through dietary education remarkable decrease of serum cholesterol was recorded between
1987-1992 (Uusitalo, 1996, In: WHO, 2002). Singaporean school program on nutrition succeeded in
reducing overweight by 10% among students (Popkin et al., 2001, In: WHO, 2002).
Real case from Central America. Livestock is not the only solution to the poverty in the world. An
example can be taken from Central America, where the poorest people in the western hemisphere live. The
technologies of the developed world like new hybrid plants, synthetic fertilizers and mechanisms are not
present and affordable there. And even if they existed the improper use might have caused elimination of
local crop varieties for monocultures, polluted waters, depleted soils, and indebted families. Many people in
countries like Guatemala and Honduras moved to cities due to starvation in the 1970's. The situation changed
in the 1980's and 1990's. Local people stopped the erosion by planting grass hedges. They started rotation of
crops with legumes for more nitrogen in soil and thus covered the soil with vegetation all year around.
Between 1972 and 1979 the amount of corn yields increased from 0.4 tons to 2.5 tons per hectare without
any chemical treatment or fertilizing. The local farmers adopted their own low-cost innovation programs
stimulated by the US-based development organization World Neighbors. By 1994, the harvest of corn
equaled to the yields in the USA at 4.5 tons per hectare, which is noteworthy achievement. Also the harvest
of beans grew from 170 kg per hectare to 1,500 between 1972 and 1994. The emigration in one rural area of
12
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Guatemala decreased by 90 % as farmers paid higher wages and more workers were needed. The soil quality
improved thanks to more organic matter protecting land from draughts and climate variability as well as
public health and nutrition. More trees were planted and the former problem with deforestation started to
eradicate. Farmers were more concerned in local decision-making. This program helped store more carbon,
improved biodiversity, provided stable rural incomes without expensive and toxic inputs in so great contrast
to many present farm techniques around the world. The new model - agro-ecological was discovered.
(Halweil, In: Flavin et al., 2002)
Vegetarianism. Space for improvisation and improvements in the negative trend with increasing
meat consumption is vast and there is no need to become extreme. However, a global change of our dietary
patterns is needed now. Vegetarianism might be such an alternative providing wide scale of at least redmeat-free diet starting from some kind of vegetal-animal mixed diet including fish and poultry, through ovolacto vegetarian menu (including milk, dairy and eggs), to more radical pure vegan diet (only vegetal meal)
or vitarian diet (only crude vegetal meal). The most important message here is to decrease the consumption
of animal food products (besides sugar, salt, and refined carbohydrates) a day in order to decrease total daily
energy intakes. Besides environmental and health benefits there are also mentioned economic gains in diet
free from meat. The animal proteins are very costly. It is believed that just a slight expansion of 1-3 % in
vegetarian diet among the population of any state can bring the food prices down. (Červený, Červená, 1990)
In Slovakia such figure represents up to 161,000 inhabitants13. From the findings of WHO and FAO it is also
world-wide known that vegetal proteins gained from soybeans, nuts, potatoes, cereals and foliate vegetables
contain all essential amino-acids in required amounts and quality. The vegetal proteins are full-valued and it
is worth to reassess the present countries' conventional food industry planning. The state subsidies presently
used for promoting meat production should be rather applied for encouraging cultivation of fruits,
vegetables, soybeans, nuts, millet, and buckwheat. The savings would come in form of lower fertilizers and
energy inputs, as well as water, agricultural land, and environment preservation. (Červený, Červená, 1990)
Feed by-products. Wider utilization of the by-products is another alternative. The utilization of byproducts might significantly decrease the competition for food. Industrial processes like edible oil industry,
sugar industry, breweries, distilleries, cereal mills, dairy, and slaughterhouses are such examples of extensive
by-products and therefore non-competing feed resources. The main problem here is to find suitable
microorganisms for delignification as lignin is the hardest digested substance in cellulose even by the
complicated ruminant digestive system. Special fungi and other techniques are studied. (Flachowsky, 2003)
The animal welfare, which I do not analyze in this research paper, might be however the problem when
applied so dramatic feed material and techniques of digestion for the ruminant livestock.
Grazing. The advocates of vegetarian diet claim that the meat eaters take millions of productive
hectares away from farm inventories (Červený, Červená, 1990; Opitz, 2002). The advocates of meat
consumption diet claim that animals either directly graze or utilize the land that would be anyway not
suitable for cultivation and that is true. It is also believed that animals grazing on pastures provide much
taster meat, but unfortunately this method is not common in present farming industry. However, looking
closer to the problem, as I mentioned earlier, we have to admit that there are very few places used for grazing
nowadays and majority of the animal stock is kept within the stable or fence thanks to machinery providing
them feed from the fields and not from the uplands. In Slovakia as well as in many other countries the
pastures are protected by national laws as they lay within the area of many national parks (Podolák
interview). This is therefore a contradiction to the objection that grazing areas are not utilized properly. The
environmental concern protecting the natural scenery within these parks does not prevent us from another
environmental conflict in form of agricultural land degradation. Environmentalists should reconsider and
give priorities according to urgency of particular area utilization. Rearing of sheep and goats also contributes
to countryside and uplands ecosystem preservation through grazing on this out-of-reach terrain. It is claimed
that these pastures are neglected and abandoned, which is wastage of valuable feed for herbivores, which
humans do not need. This feed does not represent competition between animals and people to the contrary of
grain, as people cannot utilize grass (cellulose) for their direct nutritional use.
Revival of the village. One among many ideas to solve this problem in dietary transition is advised
in comeback to a rural diet probably through rural lifestyle as a counterbalance to aggressive urbanization,
13
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which is irreversible in the developing countries same as it happened a few decades or even centuries ago in
the developed ones. Fast economic development in the countries of the South necessarily brings huge
enlargement of the cities (China, India). Although previously relatively quite monotonous way of nutrition in
the countryside of the South with certain deficiencies from essential nutrients, by a bit of increased intake of
animal food products the rural diet may become more adequate and yet remain prudent. In this way an
optimal diet could be achieved by eating plenty of whole grain staples (cereals), legumes, vegetables and
fruit and "just moderate amounts of animal products". (Vorster et al., 1999, In: WHO, 2002) On the contrary
to that the per capita consumption of animal food products in all developing countries rose by an average
50% between 1973-1996 (Pinstrup-Andersen, Pandya-Lorch, 2001, In: WHO, 2002). A simultaneous
approach in solving the problem with overnutrition and obesity and undernutrition is needed as by improving
the energy density to someone that needs it may cause severe problem to another one living by in the same
country or even household. The social and economic development should be de-linked from adverse changes
in regional diets. (WHO, 2002)
Education and policy. Customer education and information is very much needed in order to demand
just the quality food. This is where comes the conflict with rising occurrence of chronic diseases as
customers lack the information and become rather attracted by either the low prices or aggressive advertising
and strong taste preferences. This, in fact, might be the only efficient way of problem solving regarding both
dietary transition and rising consumption of the animal food products worldwide. Ideally customer
awareness combined with state policies promoting healthy food will represent the combined top-down and
bottom-up approach. I suppose, lacking any of them will cause just temporary improvement resulting in final
failure in the process of healthy diet restoration.
Targeting youth. It is easy to change habits of the young population. Much more difficult we find it
later when we grow older. Children usually have to be taught to like to eat animal food. Why not to do the
opposite - let them adapt to varied and healthy plant food instead. It will be much easier to maintain the early
adopted habits when these people will themselves start to make decisions about healthy diet, food industry,
and agricultural practices. The same way meat and dairy industries targeted us before we have to target now
the kids in schools in order to lower the total ecological footprint from also our food patterns.
And therefore, it is obvious that the options for either alternative animal forage, new animal farming
techniques, healthy diets, or revived former rural lifestyles all through the help of education certainly still
exist.

CONCLUSION
My thesis work has focused on the global trend with growing consumption of animal food products
and its impact on the quality of our life. The problem with the livestock is not actually the existence of
livestock as such, but its fast spreading. The newly developing eco-farming sector in agriculture might utilize
the livestock more efficiently. However, the conventional intensive farming systems representing the major
livestock production are responsible for continuous increase in livestock units worldwide. The global
increase is recently evident mainly throughout the developing part of the world. The stimulating force behind
this trend is the growing level of globalization, urbanization, personal incomes, and population growth in
majority of these third world countries. The limiting factors described throughout my paper, such as
availability of staple food, drinking water, fertile land, clean environment, variety of species, stable weather
and not last our health, in relation to such a trend, are the major obstacle for the quality of our future life. The
answer to my research question therefore is that the global rise in consumption of animal food products has
had many negative impacts on human health, environment, natural resources, and security of the global food
supply with the essential staple food. The laws of the nature are supreme to our human laws and it would be
wise to incorporate them into our daily lives. The livestock is here only for us and its expansion is just
because of us. This situation was not the same fifty years ago or earlier. Our environment is tested how much
more it can stand and so is our health. The prices in both cases are extremely high.
Global food supply depends on production and consumption of cereal grain of whatever kind. The
importance of this staple food is in its energetic value that both humans and animals need and compete for.
Despite of the ongoing increase in productivity and yields of cereals we actually do not enjoy its greater
availability per capita, but the opposite - its continuous decline in reserves. The reasons are increasing human
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population, unstable weather, land scarcity, but first of all increasing consumption of cereal grain via
increasing consumption of animal food products due to bad feed conversion especially in bigger animals like
cattle and hogs. Thus more food would be left for more people if we eat at the lowest level of the food chain.
This is better solution to world hunger than the livestock revolution. Land scarcity further contributes to
urgency for decreased consumption of animal food products as not only agriculture competes for fertile land,
but also the energy sector growing biomass, forestry, transportation, and urbanization. Excessive water
consumption by livestock is also threatening the availability of this essential resource becoming scarce in
many world regions. Thus production of feed and food is going to be limited by global environmental
problems like desertification, erosion, water, land and fossil fuels scarcity, and uniformity of species, all
influenced by livestock rearing. Large emissions of nitrogen, phosphate forming toxic ammonia from
livestock production contribute to greenhouse formation and climate change.
The world diet is changing rapidly and globalizes. We can with confidence doubt if the "value
adding" in present global food production including animal food products is the real value worth extra
money to pay for. Many new so called "functional foods" (fiber, vitamins, plant extracts, and lactic acid
bacteria enriched drinks and foods), supposed to compromise both our palates and hopefully also health
requirements, are the examples of such a trend aiming primarily the aggressive profit making. Our lives are
becoming overcharged. The dietary transition is spreading around like a disease driven by western cultures,
big transnational companies, and media in the process of globalization and trade liberation. Fast food and
energy-rich meals are in increase. The increased consumption of saturated fatty acids and cholesterol having
the origin in animal food causes serious problems to human health and to the state health care budgets. The
new food pyramid suggests avoidance of at least the red meat products. Cardiovascular diseases account for
half of all the chronic diseases and for the most of the deaths worldwide. Cancer and diabetes follow the
occurrence. Diet plays the most important role and can influence the avoidance of these diseases
significantly and although it is not the only risk factor it is still the easiest to control. Countries that managed
to protect their old traditional diets can enjoy longer life spans. The most endangered is the young
generation. Obesity is the most neglected health problem and its occurrence increases even in the developing
countries. Lack of the physical activity is behind this trend. Developing countries are approaching the
developed ones in proportions of energy consumed from the fats and sugar and that is how the chronic
diseases travel as well. Dangerous occurrence of many animal-borne diseases are additional threat from the
livestock revolution.
My suggestion is to stay proactive and preventative rather than to approach the outer limits of
sustainability and enlightenment of the society, education and teaching might be very effective tools to
achieve this. There are many side attributes, which might influence the final outcome when ignoring this.
Many interactive forces are involved in this complex global problem as demonstrated in my thesis work. In
fact, should unsustainability represent the total collapse or global disaster in form of food shortage and
consequent famine due to by us broken balances of the natural laws? Such definition would definitively
prove my arguments to be true, but we do not want it to reach that extreme. I believe we do not have to
suffocate to understand the negative impacts of air pollution. The problem with the livestock revolution is
similar. The question rather is, “Is there any hope that with our present evidence to the problem of global rise
in consumption of animal food products we can change our present habits in diet?” The substantial reasons
for doing so are provided in my study. An executive approach from the top level to the bottom is very much
needed. Some individuals might help and society education and information is very important, but the real
change should come from the state level – the policy makers, in the same way, in which the states have
provided their economic and political stimuli for the livestock revolution to happen. In the same way they
should forecast the future difficulties and assure the return back to the environmentally friendly and healthy
diet, which our grandparents in a sustainable way a few decades ago lived on.
There are some negative aspects for both the environment and human health, which we can not
easily avoid. Bad diet is something we all certainly can easily avoid. Humans may not be rational in their
choices, but state policies should be based on scientific evidence. If the sustainable development is the goal,
then action towards a decrease of the global livestock is needed. This thesis analysis provides the arguments
for such a policy based on the relationship between livestock production and animal food products
consumption, regarding energy utilization and security of the global food supply, human health and the
environment.
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