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Plant Selection 

‧ Agriculture begins with the 
collection and  planting of seeds from 
wild plants 

‧ Occurs in 8 locations throughout the 
world  between 7000 -12000 years 
ago 

‧ Selections were made based on 
yield, seed  size, and taste  

7  

Biotechnology and Agriculture, 
development

Agriculture

• Over the 10,000 years since agriculture began, peoples 
everywhere have discovered the food value of wild 
plants and animals and domesticated and bred them. 
The most important are cereals such as wheat, rice, 
barley, corn, and rye; sugarcane and sugar beets; meat 
animals such as sheep, cattle, goats, and pigs or swine 
and poultry such as turkeys, chickens, and ducks; and 
plant and animal products such as milk, cheese, eggs, 
and oils. 

Domestication

• Since agriculture began, humans have been breeding plants 
and animals to obtain desired characteristics

• Breeding is a form of genetic manipulation in a population 
through “artificial selection”

• Plants and animals similar to but also quite different from 
their wild ancestors can result from breeding
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Why farm?
• To decrease the risk of unpredictable variation in food 

supply, people broadened their diets 

• Eventually, people transported some wild plants (such 
as wild cereals) from their natural habitats to more 
productive habitats and began intentional cultivation. 

Example: wheats and barley

• Wild traits: 
– bear their seeds on top of a stalk that spontaneously shatters, dropping 

the seeds to the ground where they can germinate.

– this also makes them difficult for humans to gather. 

– An occasional single-gene mutation that prevents shattering is lethal in 
the wild (because the seeds fail to drop), but conveniently concentrates 
the seeds for human gatherers.

Domestication:

– Once people started harvesting those wild cereal seeds, bringing them 
back to camp, accidentally spilling some, and eventually planting others, 
seeds with a non-shattering mutation became unconsciously selected 
for rather than against 9, 17.

Coevolution: crops Society 

Spread, centers of origin  

9  

Landraces, Diversity  

10  

Refers to the particular kinds  of old 
seed strains and  varieties that are 
farmer-selected in areas where local  
subsistence agriculture has  long 
prevailed. Landraces are  highly 
adapted to specific  locales or groups.  

Definition :  
modified by  native and also  
immigrant farmers.   

The term is usually applied to  
varieties of corn, squash, and  beans 
that were domesticated  by 
native farmers,
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CGIAR   Consultative Group on International 

Agricultural Research.
http://www.cgiar.org

11  

World Food Production

Major links between food production and the

environment:

1.  Food production relies on good quality 

land and adequate supplies of water;

2.  Historically, most land clearing has

been for agriculture; 

3. Wide range of agricultural impacts 

on the environment.

Arable Land:  Where is it? Sources of increases in food production

1.  New land (forests, deserts)

2. Reduction in fallow (Brachflächen, currently 1/3 

of arable)

3.  Multiple cropping (rainfall limiting factor) 

4.  Intensification (new varieties, irrigation)

http://www.cgiar.org/
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GREEN Revolution  

13  

Term coined by U.S. Agency 1968)  
Movement to increase yields by using:  
. New crop cultivars  
. Irrigation  
. Fertilizers  
. Pesticides  
. Mechanization 
A planned international effort  funded by:  
Rockefeller Foundation  
Ford Foundation  
Many developing country  
governments 
Purposed to eliminated hunger by  improving 
crop performance  Norman Borlaug ( 1970 
Nobel price) 

Development of new varieties (originally of 
wheat in Mexico and rice in the Philippines) 
during the 1950s and 60s.

High yielding varieties (HYVs) (also known as 
modern varieties (MVs)) were more 
responsive to inorganic fertilizer and 
irrigation, and faster maturing.  Bred with 
pest and disease resistance.

Green Revolution

Green revolution  

14  

Green revolution: Sustainability  

15  

From the perspectives of feeding a growing population, the  
Green Revolution was a smashing success. 

Behind this success  story, however, are some disturbing issues:  
Planting with identical high yield varieties: 
‧reduces genetic diversity and increases vulnerability to pests,    
‧ necessitating heavy use of pesticides.  
‧Agriculture makes heavy use of fresh water.  
‧High dependency on technology.  
‧Questionable sustainability.  

Cropland per capita is declining world-wide, as agriculture land is 
degraded, or urbanized. Increasing the yields from available  farmland
appears to be the key to increased food production ? 
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Critiques of Green Revolution
1. “Social” critique

a. the green revolution didn’t fix problems

associated with access by the poor

b. technology destroys social fabric

2. “Scientific” critique

a. the green revolution escalated uses of 

technology, especially environmentally

damaging technologies 

b. GR reduced genetic diversity

16  

Green revolution: Agriculture, greenhouse- gases 

Die Landwirtschaft tragt weltweit gemäss Schätzungen 
internationaler Organisationen zu  etwa 24 % an der 
Produktion von klimarelevanten Treibhausgasen bei. (In 
der EU nach  eigenen Schätzunge zu etwa 10 %).  
Dazu zählen CH4 Emissionen aus der Düngewirtschaft 
und entericher Fermentation  

N2O-Emissionen aus der Landwirtschaft kommen aus 
der direkte Emissionen aus  landwirtschaftlichen Böden 
und aus der Nutztierhaltung.  

Veränderte CO2 Emissionen entstehen aus 
Veränderungen zwischen Wald und Forstland  und 
Anbauflächen bzw aus dem Einsatz fossiler 
Energieträger für Landmaschinen und zum  Heizen. 

T. Malthus:   1766- 1834
Crisis in food production 

12  

Models for population growth and food security:

Pessimistic or Alarmist Theory

Malthus  - 19th century, Coale & Hoover (1958), Paul Ehrlich (Population 
Bomb), Meadows (Limits to Growth) – 1960s and 1970s.  Focus on 
population policy & fixed, non-renewable resources.

Optimistic Theory
Ester Boserup – 1960s – 70s (agric. Intensification)
Julian Simon – 1970s - 80s (human capital)

Neutralist or Revisionist Theory

Allen Kelley/Ron Lee/Simon Kuznets/Nat’l Academy of Sciences 1986 
Report – mid 1980s to the present.  Focus on longer-term, policy 
feedbacks, mixed impacts, renewable resources & property rights.
Population Matters by Nancy Birdsall et al – 1990s (surveys confirm 
overall negative impact of population growth on per capita output growth 
across a large # of countries)
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Limits of Carrying capacity : MA, Changes in direct 
drivers

Habitat transformation:

– Further 10–20% of grassland 

and forestland is projected to 

be converted by 2050

Overexploitation, overfishing: 

– Pressures continue to grow in 

all scenarios

Invasive alien species:

– Spread continues to increase

Limits of Carrying capacity, MA : Significant and largely 
irreversible changes to species diversity

– The distribution of species 
on Earth is becoming more 
homogenous 

– The population size or range 
(or both) of the majority of 
species across a range of 
taxonomic groups is 
declining

Growth in Number of Marine 
Species Introductions in 

North America and Europe

Plant breeding, selection

Breeding, yield, time for development  

29  

Selection

• Artificial versus natural selection (pp. 26-27).

• Humans have selected for the properties they 

desired in plants. Selection has been both 

unconscious and purposeful.

• With either type, there must be heritable variation 

upon which selection can work.

• It is presumed that everyone has had an introduction 

to genes and alleles. If not, reading the appropriate 

section in one of the introductory botany or biology 

books will be helpful.
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Genes and alleles

• The plant nucleus contains pairs of homologous 
chromosomes that contain the genes.

• A duplicate set of these homologous 
chromosomes occurs in each cell of the plant 
(diploid number).

• But, the same form of the gene may not occur in 
both.  Different alleles.  Homozygous and 
heterozygous.

• Many important crop characters appear to be 
controlled by one gene, but others not. 

• In populations of plants under natural selection, 
there are often individuals with different alleles for  
any particular gene.

• Sexual reproduction (meiosis and fertilization) 
normally tends to maintain variation in populations.  
Inbreeding tends to reduce variation.

• Although we usually consider a single gene, in 
practice, thousands are being crossed each time 
meiosis and fertilization occur.

Genes and alleles II

Genotype versus phenotype

• Alleles may be either dominant, incompletely  

dominant or recessive.  Genes in new genetic 

backgrounds may be expressed differently. 

• Genotype … the actual genetic composition of a 

plant

• Phenotype … the combination of alleles that are 

expressed in a particular plant

• Sometimes mutations create new allelic 

combinations.  Ultimately, the only 

source of new alleles in a population is 

mutation. 

• Mutations that are better for the plant or 

for humans are quite rare. For new alleles 

derived from mutations to be established 

in a population of plants, sexual 

reproduction must occur.

Mutations
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Variation

• Sexual recombination is the mechanism for maintaining 

variation in natural populations.

• Sometimes alleles enter a population by immigration from 

other populations.

• "Crossing over" is an important effect in making new 

combinations of genetic material.

• Other changes involve deletions, duplications, or inversions 

of genetic material. 

• In nature, gene frequencies vary in populations of plants 
over geographic distance. 

• At some point, limits as to how much the plant can tolerate 
are reached and this helps to define the range of a plant.

• The most common type of breeding 
system involves fusion of gametes from 
different individuals. This is called 
outcrossing. 

• Outcrossing is often obligatory. This may 
occur because of self-incompatibility. 
Non-synchronous release of pollen and 
receptive stigmas is another common 
mechanism. 

Outcrossing

Inbreeding

• When meiosis and fertilization occur within one 

flower, it is called inbreeding.

• Many crops and weeds are self-fertile.

• A reason that self-compatibility is good in many 

crops is that it is hard to get good fertilization 

under the conditions of cultivation.

• In nature, variation is often great and the 
game strategy appears to be maximum 
variation. Outcrossing helps to accomplish 
this. Outcrossing generally leads to greater 
heterzygosity.

• Inbreeding leads to the production of 
homozygous individuals. 

Heterozygosity and homozygosity
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• Crosses between one of the offspring and 
the parents (or parental types) is called 
backcrossing. The process of making 
crosses between sibs is called sib-sib 
crossing. Both lead to the production of 
inbred, homozygous lines. These 
techniques produce uniform stands of 
selected genotypes.

Backcrossing

Polyploidy

• Sometimes plants end up with more than the 
diploid number of chromosomes. This often 
occurs when some of the reproductive cells don't 
divide properly.

• Polyploids. Diploid, tetraploid, hexaploid, triploid 
etc. Many crop plants involve polyploidy in their 
formation. 

• Many types of polyploids are sterile. Polyploid 
plants are often larger than diploid plants. 
Polyploidy often occurs by chance.  Humans often 
take advantage of the plants in which it has 
occurred.

Artificial vs natural selection in plants

• Humans usually want uniform plants, but 

in nature just the opposite is favored. 

Variable offspring tend to have better 

survival and fitness under natural 

conditions.

• Humans provide a more or less uniform 

environment and enough care to make 

sure crops survive.

Asexual reproduction

• Another method that is especially useful 

for humans. The plants produced are 

genetically identical to the parents. All 

resultant plants are part of a clone.

• Grafting is an asexual technique that is 

widely used.
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New sources of variation

. 

There are various kinds of culture methods including 

tissue culture, cell culture, hairy root cultures. 

Genes can be introduced by "shooting them in", 

by protoplast fusion, or other molecular methods.

Plant species

Botanists tend to consider a species to be a group of 

populations that are derived from a single ancestor and which 

can be distinguished morphologically from other groups of 

populations.

Plant species are not defined well by reproductive barriers as in 

many groups of animals. Polyploids are often derived from 

diploid ancestors. 

Many hybrids occur between related plant species. Often 

cultivated plants have been given different names than their 

wild progenitors. One of the big problems is deciding what are 

the wild progenitors of cultivated plants.

Evolutionary relationships. How do we know how closely 

related plants are?

classical breeding methods

Auslesezüchtung/Selektionszüchtung
Die Auslesezüchtung fängt mit dem Anbau von Genotypengemischen (vorh. genetische Linien, auch Wildpflanzen) an. Aus dem nach 
gemeinsamer Abblüte erzeugten Saatgut werden Pflanzen mit vorteilhaften Eigenschaften ausgewählt (Zuchtwahl, Massenauslese). 
Kombinationszüchtung
Die Kombinationszüchtung ist eine Kreuzung verschiedener Genotypen (Linien). Es entsteht ein neuer Genotyp

Heterosiszüchtung
In der Heterosiszüchtung werden bei Fremdbefruchtern (Mais, Roggen…) in mehrjähriger Züchtung 
aus heterozygoten Ausgangspflanzen nahezu homozygote Inzuchtlinien gezüchtet. Kreuzt man zwei solche Linien, tritt bei der F1 
Generation oft eine auffallende Mehrleistung gegenüber der Elternformen auf. Dies nennt man „Heterosis-Effekt

Hybridzüchtung
Die Hybridzüchtung ist ein Beispiel für Heterosiszüchtung, zur Erzielung einer hohen markt- oder betriebsgerechten pflanzlichen 
Produktion durch Bastardwüchsigkeit. So werden bei der Hybridzüchtung geeignete, gesondert gezüchtete Inzuchtlinien einmalig 
miteinander gekreuzt (Einfachhybride). [1] Die Nachkommen der ersten Generation (F1) einer solchen Kreuzung haben gegenüber der 
Elterngeneration ein üppigeres Wachstum (Heterosiseffekt
Für den Landwirt bedeutet dies jedoch, dass das Saatgut jedes Jahr wieder neu bezogen werden muss, wenn er den Ertragsvorteil 
gegenüber Nicht-Hybriden weiterhin erhalten will, da der Heterosiseffekt nur in der F1-Generation auftritt und danach wieder verloren 
geht. 

Mutationszüchtung
Bei der Mutationszüchtung werden Samen Röntgen- oder Neutronenstrahlen, Kälte- und Wärmeschocks oder 
anderen Mutagenen ausgesetzt[2], um neue Eigenschaften durch Mutation zu erzielen, die einen positiven Effekt aufweisen. Damit wird 
die Züchtung neuer Sorten erheblich beschleunigt.

Hybrid breeding; Heterosis: crossing of 

homozygotic Llnes

http://de.wikipedia.org/wiki/Genotyp
http://de.wikipedia.org/wiki/Genotyp
http://de.wikipedia.org/wiki/Fremdbefruchtung
http://de.wikipedia.org/wiki/Heterozygotie
http://de.wikipedia.org/wiki/Homozygotie
http://de.wikipedia.org/wiki/Inzuchtlinie
http://de.wikipedia.org/wiki/Heterosis-Effekt
http://de.wikipedia.org/wiki/Pflanzenz%C3%BCchtung#cite_note-1
http://de.wikipedia.org/wiki/Heterosiseffekt
http://de.wikipedia.org/wiki/Landwirt
http://de.wikipedia.org/wiki/R%C3%B6ntgenstrahlung
http://de.wikipedia.org/wiki/Neutronenstrahlung
http://de.wikipedia.org/wiki/Mutagen
http://de.wikipedia.org/wiki/Pflanzenz%C3%BCchtung#cite_note-2
http://de.wikipedia.org/wiki/Mutation
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Hybrid: Heterosis effect

Cytoplasmic genetic male sterility
Hybrid Seed production  

Hybrid seed production field 

The lower number of male pollinator  rows 

(whitish-yellow) alternate with  the larger 

number of female seed  parent (male-sterile) 

rows  (red). 

Lowering the ratio of female  to male 

pollinator rows is one  method that the 

commercial industry  is using to ensure rapid 

and more  complete pollination of the female.  

62  
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Marker assisted breeding Breeding for an improved trait using markers  

52  

Breeding with Markers

Marker: 

Morphologische Marker: 
z.B. Farbe
Biochemischer Marker:  
Enzyme 
Molekulare Marker  

53  

Breeding, Molecular Markers  

54  
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Sweetcorn

Use of fingerprinting
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Genetic mapping Introducing new traits in a plant 
family:(Random) Mutation Breeding   

67  

IAEA 
Breeding: Irradiation  

Irradiator at Institute of  

Radiation Breeding 
Ibaraki-ken,  JAPAN   
(http://www.irb.affrc.go.jp/)  

68  
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Mutation breeding  

69  

Tissue culture , Clones ? 

70  

Somaclonal variation 

‧ Production of a new variety of japanese

butterbur using somaclonal variation.(upper:new variety, 
lower:native variety)   

71  

Protoplast fusion
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Tomoffel Breeding using transposons  

72  

Ein Transposon ist ein DNA-Abschnitt bestimmter Länge im Genom, der 
seine Position im Genom verändern kann (Transposition). Man 
unterscheidet Transposons, deren mobile Zwischenstufe von RNA gebildet 
wird (Retroelemente oder Klasse-I-Transposon), von denjenigen, deren 
mobile Phase DNA ist (DNA-Transposon oder Klasse-II-Transposon). 

Transposon tagging

The molecular 
isolation of 
transposable 
elements now 
permits the cloning 
of genes in which 
the element 
resides. The major 
advantage of this 
system is that 
genes whose 
function is not 
known can be 
cloned

75  

GM plants, Tranferring traits in ways which 
are not used  in nature: GMOs

79  
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Agrobact. tumefaciens  

123  

T DNA  

124  

Homolog recombination Antibiotic resistance marker gene
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http://www.gmo-
compass.org/

Gene gun  

125  

Methods, overview Herbicide tolerance, glyphosate  

130  
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131  

Herbicide Resistance: more or less  
herbicide?  depending on local 
agricultural background 

‧ Roundup Ready Soy, Corn,    
Canola 
‧ Allows post-emergence  

herbicide spraying 

‧ Increases yield 

‧ Facilitates no-till farming 

‧ 89% U.S. Soy crop (2006)  

144  

Old and new Problems: Resistance  

Herbicide Resistant Weeds  

Evolve  

Number of Evolved Glyphosate-

Resistant Weed Species  

132  

Herbizide resistance, gene transfer  

133  
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Gene flow: multiresistant Rape Insect resistance, BT maize  

134  

BT resistance: B. thuringiensis proteins  

138  

Roundup ready, Monsanto  

137  
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Maiszünsler: wirtschaftlich bedeutendster Maisschädling

Es gibt mehrere Strategien zur Bekämpfung des Maiszünslers: 

• mechanisch durch Zerkleinern und Unterpflügen der auf dem Feld 
verbliebenen Pflanzenreste

• chemisch durch Einsatz von Insektiziden

• biologisch mit Hilfe von Trichogramma (Schlupfwespen) 

• BT Toxin Präparate

• gentechnisch vermittelte Insektenresistenz besitzt (Bt-Mais)   

135  

Bt Corn  

‧ Natural insecticide from  
Bacillus thuringiensis

‧ Non-toxic to humans 

‧ Target insect: corn borer 

‧ Potential to: 

– reduce insecticide use 

– reduce mycotoxins

‧ 40% U.S. Corn crop Bt (2006)  

142  

Bt Concerns 

‧ Bt pollen harms non-target species? 

‧ Bt crops select for resistant insects 

‧ Bt pollen can drift to organic fields 

‧ Food system failed to keep BT Starlink

corn out of human food products  

143  140  

Insect Resistant Cotton  
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Disease Resistance, viruses 
‧

‧ Cantaloupes 

‧ Cucumbers 

‧ Corn 

‧ Rice 

‧ Papaya 

‧ Potatoes 

‧ Soybeans 

‧ Squash 

‧ Tomatoes 

‧Wheat  

Genetically engineered papaya  resistant 

papaya ringspot  virus  

146  

(Devlin et al. 1994)  

Growth-enhanced fish  

Auto-transgenic  mud 

loach: β-actin promoter  

linked to GH  gene.   

157  

Salmon Growth hormone  
expressed in cold 
waters   & unlinked 
from seasonal  temp. 

GM Salmon  

Kellner Anna
Stoll Christiane

• Probleme der Lachsindustrie

• gv Lachs von Aqua Bounty

• Produktionssteigerung über Ernährung, Krankheitsresistenz

• Gefahr für die Wildlachspopulationen

• Abhängigkeit des Fischfutters

• Umweltverschmutzung durch Lachszucht

• Atlantischer Lachs von Aqua Bounty

• Wachstumshormon-Gen des Chinook Lachs

• Frostschutz-Protein-Gen

• bessere Entwicklung in kalten kanadischen 

Gewässern

• Wachstum über das ganze Jahr

• normales Gewicht in der Hälfte der Zeit erreicht

gv Lachs

BELFOND-CURIEUX, O.L et al.: Factors to consider before production and commercialization of aquatic genetically 
modified organisms: the case of transgenic salmon; Environmental Science & Policy 12; 170-189; 2009.
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Golden Rice  

147  

Goldener Reis,  

Unter Goldenem Reis (engl. Golden Rice) versteht man eine gentechnisch veränderte 
Reissorte. Es wurden zwei artfremde Gene und damit ein mehrschrittiger Syntheseweg in 
das Genom eingefügt. Das Phytoensynthase-Gen (psy) stammt von der Osterglocke
(Narcissus pseudonarcissus) und das Carotindesaturase-Gen (crtI) von einem Bakterium 
Namens Erwinia uredovora (neuer Name: Pantoea ananatis). 

Dank dieser zwei Gene kommt es zur Bildung von Beta-Carotin (Provitamin A) im 
Endosperm der Reiskörner, die deshalb (gold-)gelb / orange gefärbt sind. Das Provitamin 
wird dann im Körper zu Vitamin A (Retinol) umgewandelt.

GMO tobacco, 

expression of human proteins in plants

GMOs in  development: 
CLAIMED BREEDING OBJECTIVES  

152  

CLAIMED BREEDING OBJECTIVES  

153  

http://de.wikipedia.org/wiki/Reis
http://de.wikipedia.org/wiki/Gen
http://de.wikipedia.org/wiki/Genom
http://de.wikipedia.org/wiki/Osterglocke
http://de.wikipedia.org/w/index.php?title=Erwinia_uredovora&action=edit&redlink=1
http://de.wikipedia.org/w/index.php?title=Pantoea_ananatis&action=edit&redlink=1
http://de.wikipedia.org/wiki/Carotine
http://de.wikipedia.org/wiki/Endosperm
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09.12.2008  

Claimed breeding objectives  

154  

BREEDING OBJECTIVES  

155  

Breeding objectives  

156  

GMO Trees
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GM FLowers

Marco Valletta 98

Directive 2001/18/EC

● Directive 2001/18/EC on the deliberate release 
into the environment of GMOs
❖ Clear definition of GMO and relative techniq.

❖ Scope: product containing GMOs or consisting of 
such organisms

❖ The experimental release of GMOs into the 
environment (for example field trials) 

❖ The placing on the market of GMOs ( for ex. 
cultivation, importation or transformation)

Marco Valletta 99

Scope of Directive 2001/18 and 
Regulation 1829/2003

Reg. 1829/2003

Food/feed consisting, containing

or produced from a GMO

Directive 2001/18

“living” GMOs

Umwelt Sicherheit LMOs
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Conventional/new  methods

Nucleases „Natural“ editing of DNA ?
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Site directed Insertion

1Site-directed nucleases. a–c, DNA nucleases 
bind to and cut DNA at specific locations. 
Each nuclease comprises a DNA-cutting 
domain (depicted in blue) and a DNA-
targeting domain. Zinc-Finger Nucleases 
(ZFN) (a) and Transcription Activator-Like 
Effector Nucleases (TALENs), (b) possess 
protein-based DNA recognition domains 
(depicted by yellow and orange ovals). 
Clustered Regularly Interspaced Short 
Palindromic Repeats (CRISPR) nucleases (c) 
rely on single-guide RNAs (sgRNAs) to locate 
the target DNA. The DNA recognition domain 
of all three nucleases can be engineered to 
target predetermined sites in the genome 
for the purposes of genome editing

CRISPR-Cas9

CRISPR:  unintended Mutations?
GEN-EDITING: GRÖßTE PROBLEME VON 

CRISPR/CAS9 GELÖST

neu entwickelten Klasse künstlicher Proteine, die einzelne Basenpaare verändern 
ohne dafür die DNA komplett durchschneiden zu müssen – was die Rate 
unerwünschter Effekte drastisch verringert.

Möglichkeiten des CRISPR-Mechanismus  auf  RNA Ebene. Eine solche Technologie 
könnte fundamentale ethische Bedenken gegenüber der Gene-Editing-Technologie 
umgehen, denn anders als DNA ist die RNA nur sehr kurzlebig
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CRISPR-Cas9, applications
Bio-Technology ?

INTEGRATED Pest Management: A 
modern Way of Agriculture  

74  

Organic farming; Nature: Elements for  

mainstream farming ?  

76  

Precision Agriculture  

78  
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Food production and conservation of
Nature: What is NATURE ?

“Nature, to be commanded, must be obeyed”

Francis Bacon, 1561 – 1626

Rise of natural science and nature

Jean-Jacques Rousseau
1712-1778

Rousseau postulierte einen 
Menschen, der im 
Naturzustand den Einklang mit 
der Natur sucht

Return to eden 

"Handle so, daß die Wirkungen deiner 
Handlungen verträglich sind mit der Permanenz 
echten menschlichen Lebens auf Erden."

Property and responsibility 
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The problem of land use, transformation and
Conservation

Carolyn Merchant

Conservation history,
Univ. of Berkley

Landuse and property

conservation : expolitation

use :  property

Science 13 December 1968:

Vol. 162. no. 3859, pp. 1243 – 1248

Articles

The Tragedy of the Commons

Garrett Hardin 

professor of biology, University of California, Santa Barbara.

When a resource is held "in common," with many people having 
"ownership" and access to it, Hardin reasoned, a self-interested 
"rational" actor will decide to increase his or her exploitation of the 
resource since he or she receives the full benefit of the increase, but the 
costs are spread among all users.

Nature and property 

Industrial and Corporate Change
Pp. 131-159 

OSTROM, E. © 1995 Oxford University Press

research-article

Self-organization and Social Capital 
( building public goods )

ELINOR OSTROM 

(Workshop in Political Theory and Policy Analysis, Indiana 
University Bloomington, IN 47408–3895, USA) 

Nature and property. Public goods 

/
http://scholar.google.com/scholar?q=%22author%3AE.+author%3AOSTROM%22
/misc/terms.shtml
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Conservation:
The problem of Diversity

Diversity, sustainability and equal access to 
natural ressources

UN: sustainability: Agenda 21

The eight MDGs – reduce poverty and hunger; achieve 
universal education; promote gender equality; reduce child 
and maternal deaths; combat HIV, malaria and other 
diseases; ensure environmental sustainability; develop 
global partnerships – failed to consider the root causes 
of poverty and overlooked gender inequality as well as the 
holistic nature of development. The goals made no mention 
of human rights and did not specifically address economic 
development. While the MDGs, in theory, applied to all 
countries, in reality they were considered targets for 
poor countries to achieve, with finance from wealthy 
states. Conversely, every country will be expected to work 
towards achieving the SDGs.
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1) End poverty in all its forms everywhere
2) End hunger, achieve food security and improved nutrition, and promote sustainable agriculture
Advertisement
3) Ensure healthy lives and promote wellbeing for all at all ages
4) Ensure inclusive and equitable quality education and promote lifelong learning opportunities for all
5) Achieve gender equality and empower all women and girls
6) Ensure availability and sustainable management of water and sanitation for all
7) Ensure access to affordable, reliable, sustainable and modern energy for all
8) Promote sustained, inclusive and sustainable economic growth, full and productive employment, and decent work for all
9) Build resilient infrastructure, promote inclusive and sustainable industrialisation, and foster innovation
10) Reduce inequality within and among countries
11) Make cities and human settlements inclusive, safe, resilient and sustainable
12) Ensure sustainable consumption and production patterns
13) Take urgent action to combat climate change and its impacts (taking note of agreements made by the UNFCCC forum)

14) Conserve and sustainably use the oceans, seas and marine resources for sustainable development
15) Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably manage forests, combat
desertification and halt and reverse land degradation, and halt biodiversity loss
Advertisement
16) Promote peaceful and inclusive societies for sustainable development, provide access to justice for all and build effective, 
accountable and inclusive institutions at all levels
17) Strengthen the means of implementation and revitalise the global partnership for sustainable development

The role of trade regulations

All countries have rights to take Sanitary 
and Phytosanitary (SPS) Measures for 
protection of human, animal and plant 
life and health

SPS Agreement, Article 2.1. International trade influences:

• Promotion of the economic development, 

• Alleviation of poverty.                        

SPS measures may influence on:

• many restrictions in international trade.

http://unfccc.int/2860.php
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SPS measures:

• Must be based on scientific evidence and 
risk assessment

• Must not create any sort of unjustified 
barriers and 

• Must not create any restrictions in 
international trade.

Definition of SPS Measures (1)

To protect:

–human or

animal life

From:
• additives,

• contaminants, 

• toxins   

• disease-causing

organisms

Definition of an SPS Measures (2)

To protect

• human life

From

• plant-carried or

• animal-carried

diseases (zoonoses)

Definition of an SPS Measures (3)

To protect

• animal or plant      
life

From

• pests, 

• diseases or

• disease-causing 
organisms
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Beneficiaries of the SPS Agreement:

• The consumers, 

• The exporters of agricultural products, 

• The importers of food and other agricultural 

products.

Appropriate level of sanitary or 
phytosanitary protection:

• The level of protection deemed 
appropriate by the country establishing a 
sanitary or phytosanitary measure to 
protect human, animal or plant life or 
health within its territory. 

Many countries refer to this concept as the 

“acceptable level of risk”.

SPS a critical perspective

• Can trade- limitations restricted to sanitary and 
phytosanitay aspects ensure  local biodiversity 
threatened by global trade ( see problem of 
exotic species, see  global homogenisation of 
diversity). 

Location: Geneva, Switzerland
Established: 1 January 1995
Created by: Uruguay Round negotiations
(1986-94)
Membership: 149 countries (11.12.2005)
Budget: 169m Swiss francs, 2005
Secretariat staff: ~600
Head: Director-General Pascal Lamy

Functions:
• Administering WTO trade agreements
• Forum for trade negotiations
• Handling trade disputes
• Monitoring national trade policies
• Technical assistance and training for developing 
countries
• Cooperation with other international organizations

WTO 
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• forum for
negotiations

• agreed rules and 
commitments

• … with basic 
principles for trade

• … and dispute 
settlement

• member-
driven

• supporting 
Secretariat

What is the WTO?

Somewhere to talk

Agreement on trade-related aspects of 
intellectual property rights (TRIPS)

• Annex 1C of WTO Agreement

• Coverage
– most comprehensive multilateral agreement on 

intellectual property to date

– incorporating substantive provisions of:
• Paris Convention (1967)

• Berne Convention(1971)

• Rome Convention (1961)

• Treaty on IP in Respect of Integrated Circuits (1989)

Existing conventions 

To avoid re-opening of 

existing texts
To negotiate the "plus"
elements 

To have a short but 

comprehensive text

Conventions fully incorporated or almost 

fully incorporated

Plus elements

Conventions with very few elements

incorporated

"Incorporation" Technique

BerneParis

IPIC

Rome

TRIPS: Main features (1)

• Coverage of TRIPS
Areas of intellectual property covered:

• copyright and related rights 

• trademarks including service marks;

• geographical indications including appellations of origin;

• industrial designs;

• patents including the protection of new varieties of plants;

• the layout-designs of integrated circuits; and

• undisclosed information, including trade secrets and test data.
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TRIPS: Main features (2)

• Enforcement Provisions
• General Principles applicable to IPRs

• Specifies Procedures that must be available

• Dispute Settlement
• Part of the integrated Dispute Settlement  System 

of the WTO

• No unilateral action by Members allowed

Freedom to determine the appropriate method of 
implementing the Agreement (Art. 1.1)

National treatment (Art. 3)

Most-favoured nation treatment (MFN) (Art. 4, 5)

Exhaustion of rights (Art. 6); see (WT/MIN(01)/DEC/2)

Objectives (Art. 7); see WT/MIN(01)/DEC/2

Principles (Art. 8); see WT/MIN(01)/DEC/2

TRIPS Basic Principles (1)

TRIPS: Basic principles (2)

• National treatment

– forbids discrimination between a Member's 
own nationals and the nationals of other 
Members

• Most-Favoured-Nation Treatment

– forbids discrimination between the nationals of 
other Members

TRIPS - Transitional arrangements

• 1 Jan. 1995: entry into force

• 1 Jan. 2005: developing countries extend 
product patent protection to areas of 
technology not previously covered 

• 1 July 2013: least-developed countries

• 1 Jan. 2016: least-developed countries 
provide pharmaceutical patents

• Other provisions
– non-backsliding provision

– special transitional arrangements in 
certain cases

– mail-box and exclusive marketing rights
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2001 Doha Declaration: TRIPS

• Emphasized that TRIPS should 
be supportive of public health
– See separate declaration

• September 2003 deadline for 
negotiations on wine and spirit 
GI registration 

• TRIPS Council reviews to 
consider biological diversity, 
traditional knowledge and 
development objectives

TRIPS in the WTO

General 
Council

T
RI
PS
 

C
ou
nc
il

TRIPS 
Council 
Special 
Session

Neg Group on
Market Access

Neg Group
on Rules

Special
Sessions

Trade Negotiating 
Committee

Doha Development 
Agenda

TRIPS Council – Regular Session and 
Special Session

TRIPS
COUNCIL

REGULAR SESSION
Review of legislation,

public health, 
Biotech./TK/biodiversity, etc.

Chair: Trevor Clarke, Barbados

SPECIAL SESSION
Negotiations /mult. System

of notif. & reg. of GIs
for wines and spirits

Chair: Manzoor AHMAD, Pakistan

Notifications by Members under various provisions

Notifications under Article 63.2 (laws, regulations and 
practices)

Review of national legislation (laws, regulations and 
practices), including process of questions-replies, 
presentations in the meeting, follow-up questions-
replies

Merits of the process in general: transparency (dispute 
prevention effect); valuable source of information; right of all
Members to pose questions

TRIPS Council:  Regular Activities

http://www.wto.org/english/tratop_e/dda_e/dda_e.htm
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Public health

Finding a solution for countries with no or insufficient manufacturing 
capacity in the pharmaceutical sector to make effective use of compulsory 
licensing (Decision of 6 December 2005; IP/C/41)

Geographical indications 

multilateral register for GIs for wines and spirits

discussions on "extension“

„clawback“ proposal by the EC in Agriculture

Biotechnology/traditional knowledge/biodiversity

discuss the relationship between the Convention on Biological Diversity 
(CBD) and the TRIPS Agreement

Introduction of a disclosure requirement for patent applicants proposed by 
Brasil, India and others.

TRIPS Council: Current Issues

Millennium Ecosystem 

Assessment Findings

Overview of Findings
– Over the past 50 years, humans have changed ecosystems more rapidly 

and extensively than in any comparable period of time in human history, 
largely to meet rapidly growing demands for food, fresh water, timber, 
fiber and fuel

– The changes that have been made to ecosystems have contributed to 
substantial net gains in human well-being and economic development, 
but these gains have been achieved at growing costs in the form of the 
degradation of many ecosystem services, increased risks of nonlinear 
changes, and the exacerbation of poverty for some groups of people

– The degradation of ecosystem services could grow significantly worse 
during the first half of this century and is a barrier to achieving the 
Millennium Development Goals

– The challenge of reversing the degradation of ecosystems while meeting 
increasing demands for their services can be partially met under some 
scenarios that the MA has considered but these involve significant 
changes in policies, institutions and practices, that are not currently under 
way

Defining Features
•Multi-scale assessment

– Includes information from 33 sub-global assessments
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Focus: Ecosystem Services 
The benefits people obtain from ecosystems

 

Focus:  Consequences of Ecosystem Change for 
Human Well-being

MA Framework

Direct 

Drivers

Indirect 

Drivers

Ecosystem

Services

Human 

Well-being

Direct Drivers of 

Change
▪ Changes in land use 
▪ Species introduction or removal
▪ Technology adaptation and use
▪ External inputs (e.g., irrigation) 
▪ Resource consumption
▪ Climate change
▪ Natural physical and biological 

drivers (e.g., volcanoes)

Indirect Drivers of 

Change
▪ Demographic
▪ Economic (globalization, trade, 

market and policy framework)
▪ Sociopolitical (governance and 

institutional framework)
▪ Science and Technology
▪ Cultural and Religious

Human Well-being and 

Poverty Reduction
▪ Basic material for a good life
▪ Health
▪ Good Social Relations
▪ Security
▪ Freedom of choice and action

• 1.  Ecosystem Changes in Last 50 Years

• 2.  Gains and Losses from Ecosystem Change
Three major problems may decrease long-term benefits

– Degradation of Ecosystem Services

– Increased Likelihood of Nonlinear Changes

– Exacerbation of Poverty for Some People

• 3.  Ecosystem Prospects for Next 50 Years

• 4.  Reversing Ecosystem Degradation

MA Findings - Outline
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Finding #1

– Over the past 50 years, humans have changed 
ecosystems more rapidly and extensively than in any 
comparable period of time in human history

– This has resulted in a substantial and largely 
irreversible loss in the diversity of life on Earth

Unprecedented change in structure 
and function of ecosystems

•More land was converted to cropland in the 30 years after 1950 
than in the 150 years between 1700 and 1850.

Cultivated Systems in 2000 cover 25% of Earth’s 

terrestrial surface

(Defined as areas where at least 30% of the landscape is in croplands, shifting cultivation, 
confined livestock production, or freshwater aquaculture)

Unprecedented change: Ecosystems 
– 20% of the world’s coral reefs 

were lost and 20% degraded 
in the last several decades

– 35% of mangrove area has 
been lost in the last several 
decades

– Amount of water in 
reservoirs quadrupled since 
1960

– Withdrawals from rivers and 
lakes doubled since 1960

Intercepted Continental Runoff: 
3-6 times as much water in reservoirs as in 

natural rivers

(Data from a subset of large reservoirs totaling 
~65% of the global total storage)

Unprecedented change:  
Ecosystems

– 5-10% of the area of 
five biomes was 
converted between 
1950 and 1990

– More than two thirds 
of the area of two 
biomes and more than 
half of the area of four 
others had been 
converted by 1990
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Unprecedented change: 
Biogeochemical Cycles

•Since 1960:

– Flows of biologically available 
nitrogen in terrestrial 
ecosystems doubled

– Flows of phosphorus tripled

•> 50% of all the synthetic nitrogen fertilizer 
ever used has been used since 1985

•60% of the increase in the atmospheric 
concentration of CO2 since 1750 has taken 
place since 1959

Human-produced Reactive 

Nitrogen

Humans produce as much biologically 
available N as all natural pathways and this 

may grow a further 65% by 2050

Some ecosystem recovery now underway but  high 
rates of conversion continue

– Ecosystems in some regions are returning to conditions similar to their 
pre-conversion states 

– Rates of ecosystem conversion remain high or are increasing for 
specific ecosystems and regions

Significant and largely irreversible 
changes to species diversity

– The distribution of species on 
Earth is becoming more 
homogenous 

– The population size or range (or 
both) of the majority of species 
across a range of taxonomic 
groups is declining

Growth in Number of 

Marine Species 

Introductions in North 

America and Europe

Significant and largely irreversible 
changes to species diversity

– Humans have increased the species 
extinction rate by as much as 1,000 
times over background rates typical over 
the planet’s history (medium certainty)

– 10–30% of mammal, bird, and 
amphibian species are currently 
threatened with extinction (medium to 
high certainty)
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Service Status

Food crops 

livestock 

capture fisheries 

aquaculture 

wild foods 

Fiber timber +/–

cotton, silk +/–

wood fuel 

Genetic resources 

Biochemicals, medicines 

Fresh water 

Status of Provisioning Services Capture Fisheries 

•25% of commercially exploited marine 
fish stocks are overharvested (high 
certainty)

Trophic level of fish captured is declining in marine and 

freshwater systems

Marine fish harvest 

declining since the 

late 1980s

Water
– 5 to possibly 25% of global freshwater use exceeds long-term accessible 

supplies (low to medium certainty)

– 15 - 35% of irrigation withdrawals exceed supply rates and are therefore 
unsustainable (low to medium certainty)

Status of Regulating and Cultural 
Services

Status

Regulating Services

Air quality regulation 

Climate regulation – global 

Climate regulation – regional and local 

Water regulation +/–

Erosion regulation 

Water purification and waste treatment 

Disease regulation +/–

Pest regulation 

Pollination 

Natural hazard regulation 

Cultural Services

Spiritual and religious values 

Aesthetic values 

Recreation and ecotourism +/–
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Regulating Services
• Air quality regulation

– Ability of the atmosphere to cleanse itself of pollutants has declined 
since pre-industrial times but not by more than 10%

• Regional and local climate regulation

– Changes in land cover have affected regional and local climates both 
positively and negatively, but there is a preponderance of negative 
impacts ; for example, tropical deforestation and desertification have 
tended to reduce local rainfall

• Water purification and waste treatment

– Globally, water quality is declining, although in most industrial 
countries pathogen and organic pollution of surface waters has 
decreased over the last 20 years

– Nitrate concentration has grown rapidly in the last 30 years

• Pest regulation

– In many agricultural areas, pest control provided by natural enemies has 
been replaced by the use of pesticides – such pesticide use has itself 
degraded the capacity of agroecosystems to provide pest control

• Pollination

– There is established but incomplete evidence of a global decline in the 
abundance of pollinators

Regulating Services

Regulating Services

•Natural hazard regulation

– The capacity of ecosystems to buffer from extreme events has been 
reduced through loss of wetlands, forests, mangroves  

– People increasingly occupying regions exposed to extreme events 

Degradation of ecosystem services often causes 
significant harm to human well-being

– Degradation tends to lead to 
the loss of non-marketed 
benefits from ecosystems

– The economic value of these 
benefits is often high and 
sometimes higher than the 
marketed benefits

Timber and fuelwood generally 

accounted for less than a third 

of total economic value of 

forests in eight Mediterranean 

countries.
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Degradation of ecosystem services often causes 
significant harm to human well-being

– The total economic value 
associated with managing 
ecosystems more sustainably is 
often higher than the value 
associated with conversion

– Conversion may still occur 
because private economic 
benefits are often greater for the 
converted system

• Examples of Costs:

– The 1992 collapse of the Newfoundland cod fishery cost ~$2 billion in 
income support and retraining

– The “external” cost of  agriculture in the UK in 1996 (damage to water, 
soil, and biodiversity) was $2.6 billion, or 9% of yearly gross farm 
receipts

– Episodes of harmful (including toxic) algal blooms in coastal waters are 
increasing

– The frequency and impact of floods and fires has increased 
significantly in the past 50 years, in part due to ecosystem changes.  
Annual losses from extreme events totaled ~$70 billion in 2003

Degradation of ecosystem services often causes 
significant harm to human well-being

The degradation of ecosystem 
services represents loss of a capital 

asset 
•Loss of wealth due to ecosystem degradation is not reflected in economic accounts

– Ecosystem services, as well as resources such as mineral deposits, soil 
nutrients, and fossil fuels are capital assets

– Traditional national accounts do not include measures of resource depletion 
or of the degradation of these resources

– A country could cut its forests and deplete its fisheries, and this would show 
only as a positive gain in GDP without registering the corresponding decline 
in assets (wealth)

– A number of countries that appeared to have positive growth in net savings 
(wealth) in 2001 actually experienced a loss in wealth when degradation of 
natural resources were factored into the accounts

Level of poverty remains high and 
inequities are growing

• Economics and Human Development

– 1.1 billion people surviving on less than $1 per day of income.  70% in 
rural areas where they are highly dependent on ecosystem services

– Inequality has increased over the past decade. During the 1990s, 21 
countries experienced declines in their rankings in the Human 
Development Index

• Access to Ecosystem Services

– An estimated 852 million people were undernourished in 2000–02, up 
37 million from the period 1997–99

– Per capita food production has declined in sub-Saharan Africa 

– Some 1.1 billion people still lack access to improved water supply, and 
more than 2.6 billion lack access to improved sanitation

– Water scarcity affects roughly 1–2 billion people worldwide  
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Ecosystem services and poverty 
reduction

• Degradation of ecosystem services harms poor people

– Half the urban population in Africa, Asia, Latin America, and the Caribbean 
suffers from one or more diseases associated with inadequate water and 
sanitation

– The declining state of capture fisheries is reducing an inexpensive source of 
protein in developing countries.  Per capita fish consumption in developing 
countries, excluding China, declined between 1985 and 1997

– Desertification affects the livelihoods of millions of people, including a large 
portion of the poor in drylands 

Ecosystem services and poverty 
reduction

•Critical concern:  Dryland systems

– Cover 41% of Earth’s land surface and more than 2 billion 
people inhabit them, 90% of whom are in developing countries

Ecosystem services and poverty 
reduction

•Critical concern:  Dryland systems

– Dryland systems experienced the highest population growth rate in 
the 1990s

Direct drivers growing in intensity

•Most direct drivers of degradation 
in ecosystem services remain 
constant or are growing in intensity 
in most ecosystems
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MA Scenarios

▪ Not predictions – scenarios are plausible 
futures

▪ Both quantitative models and qualitative 
analysis used in scenario development

Scenario Storylines

▪ Global Orchestration Globally connected 
society that focuses on global trade and 
economic liberalization and takes a 
reactive approach to ecosystem problems 
but that also takes strong steps to reduce 
poverty and inequality and to invest in 
public goods such as infrastructure and 
education.

▪ Order from Strength Regionalized and 
fragmented world, concerned with security 
and protection, emphasizing primarily 
regional markets, paying little attention to 
public goods, and taking a reactive 
approach to ecosystem problems.

Scenario Storylines

▪ Adapting Mosaic Regional watershed-scale 
ecosystems are the focus of political and 
economic activity.  Local institutions are 
strengthened and local ecosystem 
management strategies are common; 
societies develop a strongly proactive 
approach to the management of ecosystems.

▪ TechnoGarden Globally connected world 
relying strongly on environmentally sound 
technology, using highly managed, often 
engineered, ecosystems to deliver ecosystem 
services, and taking a proactive approach to 
the management of ecosystems in an effort 
to avoid problems. 

Changes in indirect drivers

•In MA Scenarios:

– Population projected to 
grow to 8–10 billion in 
2050

– Per capita income 
projected to increase two-
to fourfold
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Crop Land Forest Area

Changes in crop land and forest area under MA Scenarios

Changes in direct drivers Changes in direct drivers
•Habitat transformation:

– Further 10–20% of 
grassland and forestland is 
projected to be converted 
by 2050

•Overexploitation, overfishing: 

– Pressures continue to grow 
in all scenarios

Invasive alien species:

– Spread continues to 
increase

Changes in direct drivers:
Nutrient loading

– Humans have already doubled the flow 
of reactive nitrogen on the continents, 
and some projections suggest that this 
may increase by roughly a further two 
thirds by 2050 

Estimated Total Reactive 

Nitrogen Deposition from 

the Atmosphere

Accounts for 12% of the 

reactive nitrogen entering 

ecosystems, although it is 

higher in some regions (e.g.,  

33% in the United States) 

•Observed recent impacts of climate changes on ecosystems: 

– Changes in species distributions

– Changes in population sizes

– Changes in the timing of reproduction or migration events

– Increase in the frequency of pest and disease outbreaks

– Many coral reefs have undergone major, although often partially reversible, 
bleaching episodes when local sea surface temperatures have increased

Changes in direct drivers:
Climate Change
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• Potential future impacts

– By the end of the century, climate change and its impacts may be the 
dominant direct driver of biodiversity loss and changes in ecosystem services 
globally

– Harm to biodiversity will grow worldwide with increasing rates of change in 
climate and increasing absolute amounts of change

– Some ecosystem services in some regions may initially be enhanced by 
projected changes in climate.  As climate change becomes more severe the 
harmful impacts outweigh the benefits in most regions of the world

• Net harmful impact on ecosystem services

– The balance of scientific evidence suggests that there will be a significant net 
harmful impact on ecosystem services worldwide if global mean surface 
temperature increases more than 2o C above preindustrial levels (medium 
certainty).  This would require CO2 stabilization at less than 450 ppm.

Changes in direct drivers:
Climate Change

Changes in ecosystem services 
under MA Scenarios

– Demand for food crops is projected to 
grow by 70–85% by 2050, and water 
withdrawals by 30-85%

– Food security is not achieved by 2050, 
and child undernutrition would be 
difficult to eradicate (and is projected to 
increase in some regions in some MA 
scenarios)

– Globally, the equilibrium number of 
plant species is projected to be reduced 
by roughly 10–15% as the result of 
habitat loss over the period of 1970 to 
2050 (low certainty)

Child 

undernourishment in 

2050 under MA 

Scenarios

Changes in ecosystem services under MA Scenarios

•Water Availability 

– Global water availability increases 
under all MA scenarios.  By 2050, 
global water availability increases by 
5–7% (depending on the scenario)

▪ Demand for water is projected to 
grow by between 30% and 85%

Water Withdrawals in 

2050 under MA 

Scenarios

Fighting the crisis?
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http://www.resalliance.org/
ESSP:http://www.essp.org/

http://ecotippingpoints.org/resources/understanding-how-ecotipping-
points-work.html Case study environmental tipping point: Apo Island

http://www.sdvillage.ph/biodive/apoislan
d.htm

http://www.resalliance.org/
http://www.essp.org/
http://ecotippingpoints.org/resources/understanding-how-ecotipping-points-work.html
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Organic farming

Next EndPreviou

s

• What is organic farming (OF)?

• The early history of OF

• IFOAM-global network

• Definitions, principles and standards

• Looking into IFOAM detailed standards

• Organic farmers’ motivations and visions

• International and national regulations framing OF

• Outlook

The development of organic farming: 
Farmers’ motivations  and formal regulations 

The start Organic 3.0

slide15.xml
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The simple explanation:
Organic agriculture  = Refraining from mineral fertilizers and 

synthetic pesticides

What is organic farming?

A more conceptual one: 

•Thinking like industry (input makes output), 

maximizing profit, controlling nature 

versus 

•Thinking like nature (cycles of energy, 

nutrients and organic matter), optimizing the 

system to create a surplus, cooperate with 

nature

Cycles versus linearity

A really conceptual one:

Organic agriculture is a practice where all parts of the production 

are unified as a whole, which is larger than the sum of the parts. It is 

environmentally friendly, fair, and socially sustainable.

- A farm 

individuality?

Farm individuality, farm design
• Using the resources on the farm to fulfill highly different aims

• Study the farms history and biography, link with current 

resources and frame conditions to plan the future 

Maximize output of 

food for humans

Use the farm as an 

arena for social work

Simplify farm 

management for a 

convenient life for 

a family 

Cultivate and 

establish biodiversity 

habitats

Self-sufficiency in 

fodder and fertiliser, 

balanced system

Specialize in a 

production, posibly 

including processing 

and selling food
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The farm as a living organism
• Crop rotation

• Balanced animal husbandry

• Green manures, biological N fixation

• Composting organic materials

• Diverse productions supporting each other

• Maximum of self-sufficiency, still producing a surplus for sale

• Protect and enrich the natural environment

= organs of the living organism

How did it become like this?
• 1885-86: Crucial soil biology discoveries; mycorrhiza, rhizobium bacteria, 

biological N-fixation. Agrological and soil microbiology developed as 

separate disciplines. Rhizosphere (1904), humus of large importance.

• 1842: Crucial chemistry discoveries; Liebig - plants nurture themselves 

from mineral nutrients, and ONLY from mineral(ised) nutrients. Liebig 

spoke negatively about soil organic material (humus).

• A continued conflict between soil biology and soil chemistry has formed 

the ground for the establishement of organic farming methods. 

• Poison (organophosphates), constructed as warfare (1st WW 1914-1918) 

useful as insecticide; gunpowder (ammonium nitrate) useful as N 

fertiliser

• Technological innovations contributed to unemploydness

• Low yield levels in Germany 1920-30 due to neglecting of soil humus? 

Conflicting views

• Natural agriculture as a reaction towards specialization and 

mechanisation 

Early history of organic agriculture

• About 1920-30: Organic pioneers were caring for the 

soil, troubled by soil erosion, decline of crop varieties, 

rural poverty, the introduction of mineral fertilisers and 

the increasing mechanization and specialization

• «The health of a nation built on agriculture is 

dependent on the long-term vitality of its soil»

• The farmer is nature’s partner

• Agriculture is creative, rather than mechanistic

• Howard: Law of return

Eve Balfour (1898-

1990, founder of Soil 

Association(UK), book 

«The living soil» 1943, 

reprinted 9 times

Rudolf Steiner, German-

speaking Europe (1861-

1925), founder of 

anthroposophy, inspired 

biodynamic farming by 

«The agricultural 
course», 1924

Albert Howard, UK 

(1873-1947), agricultural 

advisor in India, inspired 

by recycling nutrients, 

«the father of modern 

composting», book «The 
waste products of 

agriculture», 1931

Bio, eco, biodynamic, organic…

• Organic agriculture developed, and 

develops differently in different 

countries and parts of the world

• Different associations and 

categories of organic merged into 

«organic» (in Norwegian: økologisk) 

during the late 70-ties

• The diversity of OF practices is still 

reflected in labels, certification 

bodies and associations
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Organic = Certified- and much 
more

• Fulfilling conditions in EU regulations = minimum

• Several certification bodies have stricter

regulations

• In several countries, producers «only» fulfilling

EU regulations are seen as «second class» 

organic farmers

• Regulations grow very fast in volume! Simplify

basic requirements, and earn «Michelin-stars» 

for special fields of interest?

Pros and cons

https://www.youtube.com/watch?v=ZRRBcTPilYE

https://www.youtube.com/watch?v=H3CoIqpyPYY&t=
105s

https://www.youtube.com/watch?v=fNof6UxDfl0

Important and impressive
international network: IFOAM

International Federation of Organic Agriculture Movements:

• “It all started in 1972 when the President of the French farmers' 

organization, Nature et Progrès conceived of a worldwide appeal to come 

together to ensure a future for organic agriculture” 

• “By the 80s, IFOAM had leaders in the US, attracted involvement from 

African agents of organic agriculture, and launched a unique and fruitful 

relationship with the Food and Agriculture Organization of the United 

Nations (FAO)”

• “..producing standards which provided a model for numerous major laws 

and voluntary standards, (Codex Alimentarius, EU, FAO)” 

• By 2014: 732 affiliates (members, associates and supporters) in 114 

countries. 

• Source: www.ifoam.org

IFOAM’s definition of Organic Agriculture

Organic agriculture is a production 

system that sustains the health of soils, 

ecosystems and people. It relies on 

ecological processes, biodiversity and 

cycles adapted to local conditions, 

rather than the use of inputs with 

adverse effects. Organic agriculture 

combines tradition, innovation and 

science to benefit the shared 

environment and promote fair

relationships and a good quality of life 

for all involved (ratified in 2008).

http://www.google.no/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=xn9OS5iTLwE-pM&tbnid=FeJy0T_xsjfr9M:&ved=0CAUQjRw&url=http%3A%2F%2Few.eea.europa.eu%2FAgriculture%2Forganic%2FEurope%2Fof_in_europe&ei=pAYHVMagBKHnyQOD04HYBg&bvm=bv.74115972,d.bGQ&psig=AFQjCNHwfz0Ia71RdPj78ifLea0EBaGDSw&ust=1409832993674831
https://www.youtube.com/watch?v=ZRRBcTPilYE
https://www.youtube.com/watch?v=H3CoIqpyPYY&t=105s
https://www.youtube.com/watch?v=fNof6UxDfl0
http://www.ifoam.org/
http://www.owc2014.org/
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IFOAM’s four basic principles
Organic agriculture is based on:

• The principle of health: OA should sustain and enhance the health of 

soil, plant, animal, human and planet as one and indivisible

• The principle of ecology: OA should be based on living ecological 

systems and cycles, work with them, emulate them and help sustain them

• The principle of fairness: OA should build on relationships that ensure 

fairness with regard to the common environment and life opportunities

• The principle of care: OA should be managed in a precautionary and 

responsible manner to protect the health and well-being of current and future 

generations and the environment

“..one of IFOAM's founders, Eve Balfour, 

said that the characteristics of truly

sustainable agriculture can be 

summed up with the word, 

"permanence“

Principle of health
• The health of individuals and communities

cannot be separated from the health of

ecosystems. Healthy soils produce healthy

crops that foster the health of animals and 

people.

• Health is not simply the absence of illness, 

but the maintenance of physical, mental, 

social and ecological wellbeing.

• Immunity, resilience and regeneration are 

key characteristics of health. 

• Organic agriculture is intended to produce 

high quality, nutritious food that 

contributes to preventive health care and 

wellbeing. In view of this it should avoid 

the use of fertilizers, pesticides, animal 

drugs and food additives that may have 

adverse health effects.

Principle of ecology

• The production is to be based on ecological processes, and recycling. 

Nourishment and wellbeing are achieved through the ecology of the 

specific production environment, e.g. for crops, the living soil; for 

animals, the farm ecosystem.

• Organic management must be adapted to local conditions, ecology, culture 

and scale. Inputs should be reduced by reuse, recycling and efficient 

management of materials and energy in order to maintain and improve 

environmental quality and conserve resources.

• Organic agriculture should attain ecological balance through the design of 

farming systems, establishment of habitats and maintenance of genetic 

and agricultural diversity.

• Those who produce, process, trade, or consume organic products should 

protect and benefit the common environment including landscapes, 

climate, habitats, biodiversity, air and water.

Principle of 
fairness

• Organic agriculture should build on relationships that ensure fairness with 

regard to the common environment and life opportunities.

• Fairness is characterized by equity, respect, justice and stewardship of the 

shared world, both among people and in their relations to other living 

beings.

• Organic agriculture should provide everyone involved with a good quality 

of life, and contribute to food sovereignty and reduction of poverty.

• Organic agriculture aims to produce a sufficient supply of good quality 

food and other products.

• Animals should be provided with the conditions and opportunities of life 

that accord with their physiology, natural behavior and wellbeing.

• Natural resources should be managed in a way that is socially and 

ecologically just and should be held in trust for future generations.

• Fairness requires systems of production, distribution and trade that are 

open and equitable and account for real environmental and social costs.
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Principle of 
care

• OA should be managed in a precautionary and responsible manner to 

protect the health and wellbeing of current and future generations and the 

environment.

• Practitioners can enhance efficiency and increase productivity, but this 

should not be at the risk of jeopardizing health and wellbeing. 

• New technologies need to be assessed and existing methods reviewed. 

• Given the incomplete  understanding of ecosystems and agriculture, care 

must be taken.

• Science is necessary to ensure that OA is healthy, safe and ecologically 

sound. However, scientific knowledge alone  is not sufficient. Practical 

experience, accumulated wisdom and traditional and indigenous 

knowledge offer valid solutions, tested by time. 

• OA should reject unpredictable technologies, such as genetic engineering.

• Decisions should reflect  the values and needs of all who might be 

affected, through transparent and participatory processes.

Principles and practices

HEALTH FAIRNESS

ECOLOGY CARE

Animal 

welfare

Very few 

pesticides

Crop 

rotation

Hedges, ponds, flower 

strips.. For biodiversity

Composts and 

green manure

No GMOs

Participatory 

research

Optimize, not 

maximize

Food and fibre 

production

Environment and 

resource 

conservation

Very few food 

and feed 

additives

Less animal 

drugs

Available at:

http://www.ifoam.org/sites/default/files/ifoam_norms_version_july_2014.pdf

Certification and standards

• IFOAM Family of standards for organic agriculture 

• Includes the EU Organic Regulation, Krav Standards, Sweden and 

many more (> 50)

• Is a primary framework for guaranteeing that an organic standard 

adequately describes globally-recognized expectations for what 

organic producers should do, and what their products should 

represent

• The Best Practice Guidelines are not seen as the ultimate goal, but as 

a basis for further efforts towards sustainable practices

• Important legal framework: Common Objectives and Requirements of 

Organic Standards (COROS)

Certification and standards
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From niche to volume: 
0  5 % of European farmland

• Since 1985, a rapid growth 

in organic production and 

consumption, linked to 

public support, research 

and increased acceptance 

in the scientific 

community

• Organic agriculture is still 

not fully accepted, and 

still actively counteracted 

and questioned especially 

for food security, soil 

fertility and partly for 

animal welfare
Source: http://orgprints.org/19310/1/world-of-organic-agriculture-2011.pdf

Development of organic food and farming

Pioneer 

practise

Political 

supportNGOs

R&D

Subsi-

dies

Exten-

sion

Edu-

cation

Public 

goal 

(%)

Market 

develop-

ment

Counter-

acting

Mahatma Gandhi: First they ignore you, then they 

laugh at you, then they fight you, then you win

Counter-

acting

Counter-

acting

Time

Farmers’ motives for conversion: Changing with time

Motive

Early conv. 

1995 or 

before

Convert. 

2000 to 

2002

Sign.

Food quality 62.2 41.7 **

Soil fertility, less pollution problems 51.1 27.1 **

Ideology, philosophy 40.0 25.0

Professional challenges 33.3 45.8

Health risks (pesticides etc.) 24.4 33.3

Animal welfare 22.2 33.3

Profitability 11.1 37.5 ***

Natural conditions (soil, climate, etc.) 8.9 10.4

Organic farming payments 6.7 35.4 ***

Income stability 2.2 2.1

Percentage of farmers ranking the motive as one of the three most important motives

Source: Flaten et al., «Risk and risk management in organic 

farming”, project 2002-05, NILF-Bioforsk. 

http://orgprints.org/6124/ 
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Farmers’ reasons for opting out

• Certification and control is too bureaucratic (and expensive)

• Organic standards: Complicated, irrational, change frequently

• Organic standards become stricter with time

• Animal welfare is cost-demanding

• Agricultural policy is risky (not predictable)

• Organic financial support is too low

• Plant production has problems with weeds and nutrient supply

• Difficulties to obtain 100% organic feed

• Hard to sell and achieve premium price for vegetables

• High employment and salaries increase off-farm employment

Source: Løes et al., «Reasons for opting out of certified 

organic production in Norway”, project 2007-08, NILF-

Bioforsk. http://orgprints.org/10629/ 

Organic agriculture… holistic, and realistic

Increasing 

attention

Demand for 

control and 

certification

Debate about 

sustainability

Speculation, utilising 

support outside of 

intentions, even fraud

Food prices dumped

Wages increased

Technology driven

EFFEKTIVISERING

STRUKTUR-

RASJONALISERING

More 

stakeholders 

involved

Public 

support

Tillage
• 2011:

• Current regulations state that >50 % of the feed for 

ruminants shall be produced on the farm. No similar 

regulation is found for monogastric animals.

• The commission has launched a proposal to increase the 

demand for self-sufficiency to 70-80 % for ruminants, and 

40-50 % for pigs and poultry.

• 2012 (hearing in Norway before implementation):

• Demand for feed self-sufficiency increased from 60 to 70 

% for ruminants

• Demand for feed self-sufficiency increased from 0 to 20 % 

for pigs and poultry

• Feed should come from own farm, or be produced by 

cooperating farmers in the same region

• Demand for organic livestock of chicken postponed from 

2012 to 2015 due to lack of detailed regulations

• Due to lack of organic protein feed, up to 5 % 

conventional protein feed may be used for pigs and 

poultry until 2015

Developing organic regulations –
the EU commission «goes organic»
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Trends to consider for organic farming in 
2014

• Organic market increases
- But the proportion of Norwegian products is decreasing!

- Still lot of scepticism among many large food actors

- Increasing imports of organic food that could have been produced in Norway threatens Norwegian 

agriculture in general

• Local products highly popular
- Local sells much better than organic.. Why bother about certification?

• A significant amount of farmers conduct «close to», but not certified

organic
-When farming is a part-time business, the farmers has no energy to comply 100% with complicated

regulations

• Most farmers wanting to stay in business specialize and increase the

volume of production
– Diverse organic production has a hard time

• Rapid decline in milk production in general
-(When) Will organic farmers establish their own dairy company?

- Can organic milk be an instrument to maintain Norwegian agriculture?

- When will TINE accept more organic producers of dairy cow milk, and pay premium price for 

organic goat milk?

What is required to achieve the 
double15 % goal?

• Organic needs to be recognised as a part of the solution to 

important challenges (climate change, feeding the world, 

biodiversity, soil and water conservation, rural development….)

• Consumers should accept that buying organic is a measure to 

support sustainable development

• More information about negative effects of pesticides and other 

conventional inputs may be required

• People involved in food processsing and distribution should 

realise the importance of selling organic

• Politicians should clarify WHY they established the double 15 % 

goal. More focus on environmental benefits, positive health 

effects and animal welfare

• Farmers should acknowledge the value of the Ø label, well known 

and trusted by Norwegian consumers. Use it actively!

Basically, it is all a 
question about values

• There is a fight about the term sustainability

• Sustainability is something everyone wants

• Sustainability is a normative word: Related to values, attitudes

• We have to reflect about our values and attitudes, and be 

open and honest about our goals and visions

• There is no such thing as an «objective» researcher

• Research has to be reliable; which is not the same as 

«objective»

• Working to promote organic food and farming does not mean 

that your research is not as reliable as research made by 

people claiming a «neutral» position

How international and national regulations try 
to frame (certified) organic agriculture 

• EU regulations: 2092/91, 834/2007, 889/2008

• https://ec.europa.eu/agriculture/organic/eu-policy/eu-legislation/brief-
overview_en

• Exceptionally, however, synthetic resources and inputs may be permissible if 
there are no suitable alternatives. Such products, which must be scrutinised by 
the Commission and EU countries before authorisation, are listed in the 
annexes to the implementing regulation (Commission Regulation (EC) No. 
889/2008).

https://ec.europa.eu/agriculture/organic/eu-policy/eu-legislation/brief-overview_en
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2008.250.01.0001.01.ENG
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EU legislation

Labelling
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Importing

The new organic Regulation
Brussels, 20 November 2017
The new organic Regulation
The Commission welcomes the Council's endorsement of the co-legislators' agreement on the new rules on organic production and looks forward
to the final steps leading to the adoption of the new Regulation. Once adopted, the new rules will enter into force on 1 January 2021. This will 
give enough time for producers, operators and trade partners to adapt to the new framework.

Why do we need a new set of rules for the organic sector?
Many of the current rules are more than 20 years old, and need to be updated to reflect the major changes that have taken place in the EU 
organic sector over the last two decades. Organic is no longer a niche part of the EU agri-food sector as it was when the current rules were first
drawn up. In fact it is now one of the most dynamic sectors of EU agriculture, with the amount of land used for organic farming growing at 
around 400,000 hectares a year. The organic market in the EU is worth around €27 billion, some 125% more than ten years ago. The patchwork
of rules and derogations currently in place do not give sufficient certainty and security to this highly important sector of European agriculture, 
and the simpler, more harmonised approach of the new Regulation should help it grow even faster as a result.

What is the added value of this reform and what will change?
Fairness is going to be ensured for EU organic farmers and the EU organic logo is going to offer consumers the same quality guarantees all over
Europe. Given the premium price most consumers pay for organic food, this quality guarantee is extremely important.
The main improvement is the introduction of one set of EU-wide rules covering the whole EU organic sector. The old rules allowed an à la carte 
system of exceptions, sometimes at the level of a single producer. The new rules take on board the need for flexibility that these derogations
accommodated in the past – duly justified exceptions, such as for example the temporary replacement of an organic ingredient by a non-organic
one in cases of limited stocks, will still be permitted – but they will now be limited in time, regularly assessed and if necessary applied to all 
producers, ensuring fair treatment for all. The same rules will apply to all organic producers and products.
This single set of rules is going to apply also to non-EU farmers who export their organic products to the EU market. It will replace today's 60+ 
different standards considered equivalent that apply to imported organic foods. At the moment, we are in a situation where different 
standards may apply to producers within the same country when the latter has no equivalence arrangement with the EU just because
certification bodies set their own standards. Conformity to the EU single set of rules will replace the principle of equivalence. It brings important
improvements in relation to trade, the main one being that there will be now a level-playing field between operators from the EU and from non-
EU countries.
The scope of the rules has been extended to cover a range of new products such as salt, cork and essential oils. It will also be possible in the
future to add new products to respond to the development of the sector and to consumers' demands, providing additional opportunities for
producers.
The new Regulation brings simplification for farmers. For example, small farmers now will be able to choose group certification which will 
reduce their certification costs and make it easier for them to join the organic scheme.
New opportunities are also going to be created by the opening of a new market for organic seeds and other plant reproductive material with a 
high level of genetic biodiversity. This will improve biodiversity, crop sustainability and will boost innovation. Resistance to pests and diseases will 
be improved and better adaptation to local conditions will be a focus.

Will these new rules mean more controls and more red tape for organic producers and certification bodies?

Quite the opposite. The new rules set a balance between the need to carry out controls to ensure consumer confidence in the sector and the burden that 
this places on farmers and competent authorities alike. Controls are carried out at Member State level, and are unannounced, ensuring their 
effectiveness. The standard procedure is to carry out annual controls, but the new rules acknowledge that this is not necessarily always needed for 
established organic producers. For the producers having a clean record after three consecutive years of annual controls, national authorities could decide 
to control them only once every other year. This will reduce red tape both for farmers and for national administrations.

Are pesticides allowed in organic food?

Organic rules are very clear: certified producers can in no way use any unauthorised substances such as pesticides on their crops. This has always been 
the case and does not change with the new rules.

What the new rules set out are the precautionary measures that operators must take to reduce the risk of accidental "contamination" by pesticides used 
in conventional crops grown next to organic ones. National authorities are in charge of controlling these measures. Consumers should be able to fully trust 
that no pesticides have been actively used in the production of the products bearing the EU organic logo and that every possible precaution has been taken 
to reduce the slight risk of pesticides being accidentally present.

In cases where there are claims that organic products contain pesticides, national authorities are obliged to investigate. Such claims must be clearly 
substantiated however in order to trigger a formal investigation. The investigation should serve to determine the source and the cause of the presence of 
such substances, and include any appropriate method to eliminate the suspicion without any unnecessary delay.

The Commission will assess the situation within four years following the date of application of the new Regulation, i.e. 1 January 2021. This will allow a 
comprehensive analysis of national rules and practices concerning thresholds for non-authorised substances and will assess the way forward on that issue.

What do the new rules mean for imported organic products?

The new Regulation not only covers EU organic products but also products imported into the EU from other countries.

As regards recognised control bodies, the new rules will be the same for both producers in the EU and those in third countries wanting to sell into the 
European Union single market. Rather than producing to standards considered equivalent to the EU rules, producers in third countries must now comply 
with the same set of rules as those in the EU. This is a move from the principle of equivalence to the principle of conformity. This not only creates a level 
playing field for all producers, who can be assured that they are all obliged to comply with the same set of high standards, but also reassures consumers 
that organic products sold in the EU, whether produced there or not, meets the same quality standards.

Until now, imported products were certified in accordance with the national rules of equivalent third countries or in accordance with some of the 
approximately 60 different sets of rules from control bodies which the EU recognised as equivalent to its own organic rules. For example, some control 
bodies allowed the use of certain plant treatment products which are not used in the EU (in cases, for example, where they treat diseases that are not 
present in Europe and for which there are therefore no European rules).

What will happen to the agreements on organics that the EU has in place with other countries?

The EU has recognised several non-EU countries (so-called third countries) as having equivalent organic 
production rules and control systems. Some third countries such as Canada, Japan, the United States, Tunisia, 
New Zealand, etc have also recognised the EU as equivalent through equivalence arrangements or agreements, 
meaning that both parties have recognised each other's organic production rules and control systems as 
equivalent under their respective rules. These recognitions enable European consumers to choose from a wide 
range of organic products whilst providing export opportunities for EU producers.

The existing arrangements or agreements in place will have to accommodate the new rules whenever relevant 
within a reasonable timeframe.

Existing recognition of equivalency of third countries that are currently outside the scope of reciprocal equivalence 
arrangements will have to be transformed into reciprocal trade agreements to give a more solid legal framework 
for operators. The transitional period of 5 years ensures that both the EU and its partners will have time to 
negotiate a mutually beneficial agreement.

What do the new rules mean for organic production in greenhouses?

Nourishing plants primarily through the soil ecosystem is one of the principal requirements of organic 
production. The new Regulation confirms the link with the soil as a basic principle, and as such the use of 
"demarcated beds" is not considered compatible with broader organic principles.

The new Regulation will however allow producers in the Member States where the practice has already been 
authorised for organic agriculture to continue to use greenhouses for a limited period of 10 years. The 
Commission will present a report on the use of demarcated beds in greenhouses 5 years after the date of 
application of the new Regulation that may be accompanied, if appropriate, by a legislative proposal.

Will the rules apply to all organic products, including processed products?

The new organic Regulation will apply to the live and unprocessed agricultural products, including seeds and 
other plant reproductive material and processed agricultural products used as food and feed. Processed 
products could be labelled as organic only if at least 95% of the agricultural ingredients are organic.
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What is OA in developing countries?

Certified OA:
• Oriented towards 

products

• Focused on few high-
value crops and quality

• Agro-organic methods 
used in varying degrees

• Gives access to the 
market and better prices

• Increasing market, 
globally

• Will remain a niche in 
the great number of 
small householders

Non-certified/informal OA:
• Agro-ecological farming systems

• Conscious use of organic methods

• Follows the principles or ideas of 
IFOAM, 

• - but is not neccesarily certified

• Improving the soil fertility 
• Using primarily local resources
• Using diversity in time and space
• Promote natural regulation and 

recycling
• Decreasing the use of limited 

ressources

Particularly useful in difficult environments
Reduces risk by encouraging localized input production 
Fostering soil and water conservation 
Encouraging the diversification of production (IFAD, 2005)

”There seems to be a strong 
indication that the proliferation of 
organic agriculture could be a viable 
strategy to improve livelihoods in 
Asia’s rural areas.” (ESCAP, 2002)

OA can help raise the productivity and income

of low-input agricultural systems

OA is a viable approach that

can be suitable for smallholders.

Organic Exports – A way to a Better Life?

Export Promotion of Organic Products from Africa

Organic Agriculture and Value Chains

Linking smallholders to markets: The EPOPA Experience

Pilot project in Eastern Africa

Cocoa, coffee, tea, fresh and dried fruit, cotton and spices 

80,000 farmers involved and trained, 1997-2007

Price premiums and improved productivity

Farm gate value of certified cash crop production: 15 Mio US$ yearly 

Local processing factories for drying, canning etc.

Total export value > 30 Mio US$ (last season)

Need for more innovation, uptake of agro-

ecological methods and for institutional support

http://www.grolink.se/epopa/Publications/epopa-experience.htm

Making diverse use of the certified organic land
in a Chinese village,
- attracting new market players

Transplanting strawberries in paddy fields for export 

of freeze dried berries to the US market

Organic Agriculture and Value Chains

http://www.grolink.se/epopa/Publications/epopa-experience.htm
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Selected examples of comparisons between 
organic vs. conventional cash crop production 
in smallholder farms in Asia

Organic Agriculture

and farm economy

"… organic agriculture can be 
more conducive to food
security than most conventional 
systems, and .. it is more likely to 
be sustainable in the
long term." 
(UNEP-UNCTAD, 2008).

Organic Agriculture is a ”good

option for food security in Africa”

Region Number of 

countries 

represented

Number of 

projects 

analysed

Number of 

farmers in 

projects 

(millon)

Number of 

hectares*

million ha

Average 

change in crop 

yields**

per cent

Africa*** 24 114 1,90
0,000

2.0 +116

East Africa 7 71 1,60
0,000

1.4 +128

Tanzania 1 9 27,0
00

0.06 +67

Uganda 1 17 241,
000

0.68 +54

* Organic and near-organic agriculture, million ha

** compared with beginning of projects, per cent

*** all countries with data

After Pretty et al., 2005

Yields of organic and 

Agro-ecological agriculture in Africa

• Soil degradation
– Erosion

– Compaction

– Crusting and salinization

– Nutrient mining

– Loss of soil organic 
matter 

• Food security
– Yield reduction

– Efficiency of input use 
reduced

– Micro nutrient deficiency

Soil degradation 

and food security

Need for paradigm shift in land husbandry and 

Principles and practices for soil management

R. Lal, Food Security journal, 2009
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• Mulching and recycling 
organic residues

• improve soil structure and 
quality 

• Water conservation and 
water use efficiency

• Adoption of diversified 
cropping systems, 
indigenous foods, GMO’s 
high in nutrients

• Agro-forestry and mixed 
farming

• No-till agriculture
• On-farm experimentation 

and adaptation

• Use of micronutrient rich 
fertilisers, nano-enhanced, 
Zeolites

• Inoculating soils for 
improved Biological 
Nitrogen Fixation 

• Microbial processes to 
increase P-uptake

Solutions for soil and food quality 

improvements

With adoption of proven management options, global soil 

resources are adequate to meet food and nutritional needs of 

the present and future population

R. Lal, 2009; Okalebo et al., 2006

• The organically treated soils were physically more 
stable, contained smaller amounts of soluble 
nutrients and were found to be biologically more 
active than conventional. (DOK trials, Mäder et al., 
2002)

• Under organic farming the soil organic matter 
captures and retains more water in the crop root 
zone. Water capture in organic fields can also be 
100% higher than in conventional fields during 
torrential rains. (Rodale Institute, 2008)

Organic Agriculture

and soil quality

Results from different 
long term experiments:

OA is good for biodiversity and

biodiversity is good for OA

Organic farmers use more 

Agro-ecological methods: 
• Mixed crop rotations, intercropping, …

• Grasslands and green manure, 

• Habitats and non-farmed areas

• Non-chemical pest management

Promoting functional diversity means enhancing 

and benefitting from Ecological service functions:

•Pollination

•Pest and disease prevention

•Biodiversity preservation, 

•Soil quality

•Resilience

•In situ conservation of genes

Meta analysis of comparative studies (Bengtsson et al., 2005):

• Species richness 30% higher in organic farms (n=32)

– Birds, Plants 

– Predatory insects, carabidae

• Species abundance 50% higher in organic farms (n=117)

– Weeds, Soil organisms (earthworms) 

– Predatory insects, carabidae

– Not potential pest species!

Same picture in review Hole et al., 2005 (n=76) 
Causes for higher diversity and abundance under organic farming: 
•Non use of pesticides & fertiliser
•Friendly treatment of hedgerows and non-crop habitats on organic farms
•Preservation of mixed farming and diversified land use

Agro-ecological methods could also be used in non-organic 
- but in reality is not!

Organic Agriculture promotes biodiversity
Scienific evidence…..
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253

Food security and organic farming

How can we produce enough food without 

destroying our planet?”
IUCN conference

Biodiversity Conservation, population growth and food production; a key challenge for the next 

decades; Brussels, 9 December 2010

Antje Kölling, 

Policy coordinator

IFOAM EU Group

Brussels

Challenges to future food security

Productivity

• Soil: Degradation, e.g. erosion

• Climate: Adaptation to consequences of climate 
change

• Resource scarcity (Phosphorus, Oil...)

Social aspects

• Consumption patterns and food waste

• Poverty reduction, access to land, distribution
254

...and  what else society expects 
from farming

• Contribute to climate change mitigation

• Contribute to halt the loss of biodiversity

• Enhance animal welfare

• Provide basis for healthy diets

• Reduction/abandonment of pesticide use

• Reduced environmental footprint (e.g. on 
water, globally e.g. through feed imports)

• Sustainable jobs and 
rural development

• Diverse landscapes

255

© BLE, Stephan

Food security solutions

3 billion small producers nourish 70% of the world’s 
population...

IAASTD emphasises

- Role of smallholders, women

- Role of education, knowledge transfer

- Role of agricultural knowledge, science and technology

- Access to land and other social concerns

- Links  across ecosystems in which agricultural systems 
are embedded

www.agassessment.org256
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People before commodities

Farm production now could feed 7.5 billion people yet 
one billion are starving...

IFOAM aims to put local people back at the centre of food 
production by encouraging policies and grass roots 
actions based on the intensification of ecological 
knowledge, ecosystems and biodiversity.

257

More information: 

http://www.ifoam.org/partners/advocacy/FoodSecurityCampaign.html

Organic farming and soil 
• central concept of soil fertility in OF systems is the use of 

legume-based multi-annual rotations together with the 
careful use of on-farm manures (Stockdale et al. 2001)

• builds soil structure and soil fertility, rehabilitates poor soils 
and brings degraded soils back into productivity

• reduces erosion caused by wind and water

maintains productivity in the event of drought, irregular 
rainfall events, with floods and rising temperatures.
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Organic farming and climate change

Adaptation: 

• increases the water retention capacity of soils

• increases biodiversity which builds resilience to 
storms, heat and increased pest and disease 
pressure

• Humus accumulation is one of the most 
effective adaptation strategies on climate 
change (Zeiger und Fohrer, 2009)

Mitigation

• Low external inputs  lower GHG emissions 
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Organic farming and resource 
scarcity

Example oil/fossil fuels

• Lower energy consumption (fertilizer 
production etc.)

Example phosphorus

• Peak expected in 2033

• OF systems make use of many practices 
to reduce the need for mineral 
phosphate (better nutrient 
recycling, better soil structure, 

260
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Organic farming and productivity

• increased agricultural productivity by an 
average of 79%, by adopting “resource-
conserving” or ecological agriculture in 
developing countries (Pretty et al., 2006)

• Organic average yield ratio slightly <1.0 for 
studies in the developed world and >1.0 for 
studies in the developing world (Badgley et al, 
2006)

• Model estimates indicate that organic methods 
could produce enough food on a global per 

261

Organic farming: future and 
innovation 

262

www.tporganics.eu

•Research and knowledge transfer

•Sustainable, holistic appoach for 
future food production

Beyond productivity

Developped countries and emerging economies:

• Awareness raising amongst consumers (food 
waste, obesity, reduced consumption of animal 
products)

• Abandonment of subsidies that lead to 
unsustainable production and consumption 
patterns 

Developping countries

• Investments in storage facilities

• Improve infrastructures

263

Organic farming and biodiversity

• As an ecosystem based sustainable production 
system OF relies on the utilization of 
biodiversity and the optimal utilization of 
ecosystem services.

• Organic agriculture on average shows higher 
biodiversity on its fields than conventional 
(Bengtsson et al, 2005)

• A higher biodiversity in organic farming, both in 
264
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Further benefits of organic food and 
farming

• Enhanced animal welfare standards

• Significantly lower (to zero) residues of 
pesticides in food, higher contents of secondary 
metabolics, omega3...

• System in progress, pioneer in sustainable 
practices

- A decathlon winner may

265

Single measures or system 
approach?

• System approach – consistent and cost efficient

- one measure to meet several targets 
(transaction costs lower)

- prevent inconsistencies, e.g. CC mitigation 
measures that would harm other objectives 

- World wide organic certification system, 
pioneer function of private organic 
standards

• Single measures – target local particularities

- e.g. landscape features with high natural values
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Market approach and external costs

The currently predominant agricultural practices continue 
to cause environmental harm, which places a 
considerable economic burden on society, whereas 
sustainable farming practices are 
neither supported 

consequently, nor remunerated 
for the public goods they deliver.
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IFOAM EU demand for the future 
CAP

268

IFOAM EU demands regarding the role of organic 
farming in the CAP post 2013:

- EU wide support for organic farming

- Organic farming as a priority in all measures and 
axes (e.g. Bonus for organic farms under 
investment support and diversification 
schemes)

- Organic farming and High nature value farming 
as leading measure under agro-environmental 
programmes, combination possible
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`vuta sukuma’ = pull - push system
for reducing stem borer and striga infestation’
in Maize and Sorghum in Eastern Africa

• Trap crops to attract moths to reduced pest problems 
in crops: Napier and other fodder grasses 

• Intercrops with repellant properties: legumes

• Striga control by intercropping with Desmodium species 
(legumes)

• ”Opportunities for breeding and use of molecular 
genetics”

Example: Science for development of

agro-ecological methods
Needs for Research and Innovation

in Organic Agriculture

Improved 
integrated  

Crop / 
Livestock

manage-ment

Improved 
Soil

manage-
ment

Improved 
biodiversity 
for Pest
manage-

ment

Agroecology & Environment
Improved Food & Fibre Production

Value Chains 
& Economics

Improved 
Market
linkages 

and chains

Social Capital

Improved 
Health & 

Empower-
ment
in rural 

communities

• Eco-functional intensification is knowledge intensive

• Develoment of agro-ecological methods

• Adoption of agro-ecological methods

• Value chain development for various markets

• Organic agriculture’s place in development strategies

• Evidence for decision makers

• Global collaboration in research and innovation

The multi-dimensional

challenges of OA
DOK-System Vergleichsstudie

• Im Vergleich:  biodynamischer, bioorganischer und 
konventioneller Landbau (DOK)

• Dauer: 21 Jahre (1978-1999)

• Wo: Schweiz

• Leitfrage:  Wie nachhaltig ist die Methode des 
ökologischen Landbaus wirklich?
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DOK - Studienaufbau
• Zwei ökologische (organische) 

Landwirtschaftssysteme: BIODYN (=biodynamisch) 
und BIOORG (=bioorganisch)

• Zwei konventionelle Landwirtschaftssysteme: 
CONFYM und CONMIN: CONFYM - Einsatz von 
Mineraldünger und Hofdünger, CONMIN - Einsatz 
von Mineraldünger ohne Hofdünger.

• Nach 7 Jahren wurden beide konventionelle 
Landwirtschaftssysteme auf integrierten Landbau 
umgestellt.

Fruchtfolge, Sorten und Bodenbearbeitung waren in 
allen Systemen gleich!

DOK - Studienaufbau

• Gesamt 12 Felder/Fruchtfolge:

3 Sorten – Winterweizen, Kartoffel, Wiesenklee die 
jeweils mit dem System BIODYN, BIOORG, 
CONFYM und CONMIN bewirtschaftet wurden.

• Gesamt 3 Fruchtfolgen:

1. Fruchtfolge (1978-1984)

2. Fruchtfolge (1985-1991)

3. Fruchtfolge (1992-1998)

Eintrag von Nährstoffen, Pestiziden und 
fossiler Energie

Total nitrogen: Durchschnittlicher Nährstoffeintrag von 
1978 – 1998 (20 Jahre) für BIODYN, BIOORG und CONFYM 
und1985-1998 (13 Jahre) für CONMIN.
Pesticides: Pestizideintrag von 1985-1991 (6 Jahre). 
Energy: Durchschnittlicher Energieeinsatz für Maschinen 
und Infrastruktur, in Form von fossilem Brennstoff, und 
für die Produktion von Mineraldünger und Pestizide von 
1985-1991 (6 Jahre).

Erntevergleich 
der DOK-Systeme
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Bodeneigenschaften

• Die Instandhaltung der Bodenfruchtbarkeit ist 
wichtig für eine nachhaltige Landwirtschaft. 

• Charakteristisch für ein gesundes Ökosystem ist 
eine hohe Biodiversität.

• Hypothese:  Je größer die Biodiversität, desto 
effizienter die Ressourcennutzung.

Bodeneigenschaften im Vergleich -
Lössboden

Konventionelle Systeme
Organische Systeme

•  Aggregatstabilität

•  biologische Bodenaktivität

•  pH Wert des Bodens

•  Kalium- und 
Phosphatkonzentration

•  Calcium- und 
Magnesiumkonzentration 

•  mikrobielle Aktivität

•  Aggregatstabilität

•  biologische Bodenaktivität

•  pH Wert

•  Kalium und Phosphat

• Calcium und Magnesium

•  mikrobielle Aktivität

Effizientere Ressourcennutzung

• Beachtenswertes Ergebnis: mikrobielle Vielfalt 
CONMIN < CONFYM < BIOORG < BIODYN.

• Kleinerer qCO2 in den organischen Systemen 
aufgrund der Möglichkeit der Mikroorganismen 
das Corg für ihr Wachstum zu nutzen!
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Conclusio

„Die ökologischen Anbausysteme weisen eine 
effiziente Nutzung der Ressourcen und eine 
erhöhte pflanzliche und tierische Vielfalt auf –
Merkmale, die typisch sind für reife Ökosysteme.“

„Wir schließen daraus, dass organisch gedüngte 
Anbausysteme mit Kleegras in der Fruchtfolge, 
die Hofdünger vom eigenen Betrieb verwenden, 
eine realistische Alternative zur konventionellen 
Landwirtschaft sind.“

Ernte teilen

SoLaWi - Solidarische 
Landwirtschaft

CSA – Community Supported 
Agriculture 

Was ist CSA?

Eine Partnerschaft zwischen Produzenten und 
Konsumenten ......
in denen die Aufgaben, Risiken und Chancen, der 
Lebensmittelproduktion gleichmäßiger verteilt 
sind....

Wie funktioniert 
CSA?

Eine Gruppe von KonsumentInnen übernimmt das laufende 
Jahresbudget eines Hofes durch Vorfinanzierung. Dafür 
verpflichten sich die HofbetreiberInnen, die 
KonsumentInnen ganzjährig oder saisonal mit 
qualitätsvollen Hoferzeugnissen in Form von Ernteanteilen 
zu versorgen. Beide Seiten bilden eine 
Wirtschaftsgemeinschaft, in der Ernteerfolge, aber auch 
Ernteausfälle gemeinsam getragen werden. 
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What is CSA?

Der Bauer/die Bäuerin soll sich und seine/ihre 
Produkte nicht unter unfairen Bedingungen 
vermarkten und sich nur nebenbei um die 
Produktion kümmern, wie das heute in der 
konventionellen Landwirtschaft üblich ist. 
Vielmehr soll die landwirtschaftliche Tätigkeit 
wieder im Mittelpunkt stehen, die aktiven 
LandwirtInnen solidarisch von den 

Ursprünge:  Japan  

• CSA began 1960 in Japan

• Japanische Frauen waren besorgt durch 
zunehmende Nahrungsmittelimporte und den 
Verlust von Familienbetrieben

• fragten die Bauern, ob sie Obst und Gemüse 
für sie direkt anbauen würden, die Bauern 
waren einverstanden wenn die Familien sich 
auch die Kosten und Risiken teilen würden

Community Supported Agriculture ist in den 
1960er Jahren als Antwort auf die zunehmende 
Industrialisierung der Landwirtschaft und die große 
Macht der Lebensmittelhandelsketten entstanden. 

In Deutschland (Solidarische Landwirtschaft) - mit 
starken Wurzeln in der Biologisch-Dynamischen 
Landwirtschaft (Demeter-Verband). 

Aber auch in den USA, der Schweiz 
(Vertragslandwirtschaft), und zunehmend in 

Ursprünge:  Deutschland/ Österreich/ 
USA/ Schweiz

CSA in Österreich?

2011: Gemeinsam Landwirtschaften am 
Gärtnerhof Ochsenherz (GELA). 

Mittlerweile haben auch mehrere andere 
Betriebe mit CSA begonnen oder sind gerade auf 
dem Weg, ihren Hof solidarisch zu betreiben. 

- Hof MOGG
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Karte der vernetzten CSA Inititiven in 
Österreich Bsp. CSA in Wien und Umgebung 

Wien 
• Jölfhof Eingemachtes aus Györ, verteilt vorwiegend in Wien 
• Gemeinsam Landwirtschaften Ochsenherz in Gänserndorf bei 

Wien
• Solidarische Landwirtschaft am Biohof Radl in Wien 22.
weitergehende Initiativen 
• Lobauerinnen in Wien, Lobau
• SoliLa: Kollektive Solidarische Landwirtschaft in der Lobau
• Stadt Frucht Wien: Initiative für öffentliche Obstbaumnutzung 

in Wien
• Operation Grüner Daumen in Wien

• Man Weiss woher die LM kommen 

• Bewusstsein für neue Sorten und saisionale Verarbeitung 

• Vermeidung von Verpackungs und Transport Kosten (both direct costs and 

environmental costs) 

• Produkte unterliegen keinen Marketing kosmetischen Standards, wenig 

wird weg gewurfen  

Nutzen CSA

http://joelfhof.at/
http://joelfhof.at/
http://www.ochsenherz.at/csa.html
http://biohof-radl.at/
http://www.gruenstern-lobauerinnen.at/
http://solila.blogsport.eu/solila
http://stadtfruchtwien.wordpress.com/
http://gruenerdaumen.org/
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CSA 

Benefits

• Schafft lokales und soziales Verantwortungsbewustsein

• Unterstützt die Biodiversität (sowohl Landschaft, 

Kleinbetriebe als auch Pflanzen)  

• Das Kapital bleibt in der Gemeinde und fördert regionale

Nahrungsmittelprouktion

Benefits to the Farmer

• Unterlgt nicht den starken Schwankungen der

kundenwünsche, weniger Abfall 

• Garantierter Absatz ermöglicht mehr Vielfalt, 

gesündere LM 

• Keine Zwischenmänner, bessere Preise für Kunden 

und Bauern 

• Anbau angepasst an die Boden und 

Klimabedingungen des jeweiligen Bauernhofs

Special challenges

• Keine Spezialisierung auf eine Anbausorte, 

Bauern müssen sich mit vielen Sorten 

auskennen 

• Gebildete Endverbraucher, die mit der Vielfalt 

und Saisonalität um gehen können 

• CSA Landwirtschaft kann katastrophal enden 

wenn sie in zu grossem Massstab betrieben 

werden 

  Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec

Cabbage                        

Cauliflower                        

Celery                        

Broccoli                        

Turnips                        

Carrots                        

Beets                        

Asparagus                        

Asian Pears                        

Fennel                        

Lettuces                        

Spinach                        

Stir Fry Mix                        

Fresh Onions                        

Garlic                        

Walnuts                        

Daikon                        

Greens                        

Salad Mix                        

Leeks                        
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  Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec

Onions                        

Green Beans                        

SummerSquash                        

Flowers                        

Potatoes                        

Peaches                        

Corn                        

Cucumbers                        

Melons                        

Basil                        

Eggplant                        

Tomatoes                        

Sweet Peppers                        

Winter Squash                        

Sabrina Adelberger
1168249

Wie fair ist 

FAIRTRADE?

Historische Entwicklung

• 1946: erstes Fair Trade Projekt „Ten Thousand 
Villages“, die armen Bevölkerungsgruppen in 
Haiti, Palästina und Puerto Rico helfen wollte

• 1997: Fairtrade Labelling Organizations 
International (FLO)

-> weltweite Vereinheitlichung von Standards und der 
Zertifizierung

• 2002: Fairtrade International führt 

Definition Fairer Handel

EINE GRUNDSATZ-CHARTA FÜR DEN 
FAIREN HANDEL, 2009
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Was ist Fairer Handel?

• Produzent erhält Fairtrade-Mindestpreis

→Unabhängigkeit vom (z.T. stark 
schwankenden) Weltmarktpreis

• Kooperative erhält zusätzlich Fairtrade-Prämie

→ Bau von Trinkwasserbrunnen, Schulen, 
Krankenhäuser

Verbote und Gebote 

Verbote

• Ausbeuterische
Kinderarbeit

• Zwangsarbeit

• GVO‘s

Gebote

• Umweltschutz

• Wasser sparsam verwenden

• Sparsamer Einsatz von 
Pestiziden

Einhaltung der Fairtrade-Standards überprüft 
von: FLO-CERT

Die wichtigsten Produkte
Wie fair ist FAIRTRADE?                                 

?
• Große Produzenten gefördert (z.B. Bananen)

• Partnerschaften mit multinationalen Konzernen

• Große Gewinnmargen für Handelsriesen

• Mindestlohn für ArbeiterInnen
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Wie fair ist FAIRTRADE?

?
• Greenwashing (Nestlé, Starbucks)

• Kooperativen anfällig für Misswirtschaft und 
Korruption

• 1x jährliche Überprüfungen durch FLO-CERT nur 
im Interesse der Großunternehmen

Fair trade, 

Historische Entwicklung

• 1946: erstes Fair Trade Projekt „Ten Thousand Villages“, die armen 
Bevölkerungsgruppen in Haiti, Palästina und Puerto Rico helfen 
wollte

• 1997: Fairtrade Labelling Organizations International (FLO)

-> weltweite Vereinheitlichung von Standards und der 
Zertifizierung

• 2002: Fairtrade International führt die international FAIRTRADE 
Certification Mark ein.

-> Einführung des Siegels in den Supermärkten

Definition Fairer Handel

EINE GRUNDSATZ-CHARTA FÜR DEN 
FAIREN HANDEL, 2009

Was ist Fairer Handel?

• Produzent erhält Fairtrade-Mindestpreis

→Unabhängigkeit vom (z.T. stark 
schwankenden) Weltmarktpreis

• Kooperative erhält zusätzlich Fairtrade-Prämie

→ Bau von Trinkwasserbrunnen, Schulen, 
Krankenhäuser
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Verbote und Gebote 

Verbote

• Ausbeuterische
Kinderarbeit

• Zwangsarbeit

• GVO‘s

Gebote

• Umweltschutz

• Wasser sparsam verwenden

• Sparsamer Einsatz von 
Pestiziden

Einhaltung der Fairtrade-Standards überprüft 
von: FLO-CERT

Die wichtigsten Produkte

Wie fair ist FAIRTRADE?                                 

?
• Große Produzenten gefördert (z.B. Bananen)

• Partnerschaften mit multinationalen Konzernen

• Große Gewinnmargen für Handelsriesen

• Mindestlohn für ArbeiterInnen

Wie fair ist FAIRTRADE?

?
• Greenwashing (Nestlé, Starbucks)

• Kooperativen anfällig für Misswirtschaft und 
Korruption

• 1x jährliche Überprüfungen durch FLO-CERT nur 
im Interesse der Großunternehmen
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WS 2015/16 

Events & Projects

Workshops

Ausflüge

• Infos zu Crispr_Cas9:

• https://www.youtube.com/watch?v=TdBAHexVYzc

• https://www.youtube.com/watch?v=2pp17E4E-O8

• https://www.youtube.com/watch?v=MnYppmstxIs

• Infos zu GVO:

• http://future.arte.tv/de/gentechnik?language=de

• Kritische Infos zu Pestizide:

• http://www.servustv.com/at/Medien/Servus-Reportage93

https://www.youtube.com/watch?v=TdBAHexVYzc
https://www.youtube.com/watch?v=2pp17E4E-O8
https://www.youtube.com/watch?v=MnYppmstxIs
http://future.arte.tv/de/gentechnik?language=de
http://www.servustv.com/at/Medien/Servus-Reportage93

