Environmental impacts of organic management
Part of this review has been published by the EU Commission with its external evaluation of the EU
organic regulation.

A6.1 General environmental impact
The impacts reviewed below may be a direct result of the regulation requirements, e.g. more
biodiversity due to restrictions on biocide use, or indirect, e.g. more farmland birds due to more
overwintering stubbles due to more spring cereals sown due to need to alternate sowing periods
to control weeds due to non-use of herbicides. Indirect impacts, while important, are less easy to
verify. Impacts will also vary according to the type (e.g. horticulture, dairy) and intensity (e.g. more
intensive lowland or less intensive hill/mountain) of the organic farming system.
Review of scientific literature: Bound to strict rules regarding nutrient cycling and input
avoidance, organic agriculture guides farmers to establish agro-ecosystem management and other
progressive management practices, and thus implements a system approach to farming (Lampkin,
1990, Niggli et al., 2008). This system approach may induce synergetic environmental effects.
Indeed, several authors found that pest control measures of organic farming significantly support
the provision of ecosystem services (Crowder et al., 2010; Krauss et al., 2011; Zehnder et al., 2007)
or pollination (Holzschuh et al., 2008). The promotion of high nature value elements on farms like
hedgerows, beetle banks and habitats for other beneficial insects in grass or wildflower strips
along field margins becomes ecologically and agronomically much more attractive in combination
with a ban on pesticides (Niggli et al., 2008).

A6.2 Biodiversity
Analysis of provisions: The EU Organic Regulation does not address biodiversity through
dedicated rules. However, Article 12 of Regulation (EC) 834/2007 mentions that organic
production shall use cultivation practices that enhance soil biodiversity. Whereas such practices
are not clearly defined, the Regulation provides a list of rules that indirectly protect or contribute
to high levels of biological diversity (see Table 7.2)
Review of scientific literature: Scientific evidence for the positive impact of organic production on
biodiversity is substantial. Many studies have concluded that holdings with less use of inputs are
very important to preserve biodiversity (The Soil Association, 2000; Bengtsson et al., 2005; Hole et
al., 2005, Smith et al., 2011). This is especially the case of organic holdings that combine
cultivation of a wide variety of crops, complexity of landscapes and reduced environmental
disruption. Bengtsson et al. (2005) analysed 63 studies and concluded that the species diversity is
on average 30 % higher on organic than conventional land. Of the studies analysed by Bengtsson,
84 % found a positive impact of organic farming on the species richness, whereas 16 % did not.
Fuller et al (2005) showed that organic fields can support 68-105% more plant species, and 74153% greater abundance, compared with conventional fields. Roschewitz et al (2005) concluded
that as organic systems are characterised by diverse seed banks, organic fields could be viewed as
self-sufficient ecosystems for plants, therefore not relying on immigration from surrounding
habitats to maintain species pools.
Looking in more detail, organic farming practices are most beneficial for birds. Kragten et al.
(2008a, b) found the home range density of skylarks and vulnerable lapwings on organic farms to
be three times of that on conventional farms. Gabriel et al (2010) recorded higher overall bird
diversity on conventional farms, but generalist species and members of the crow family were
found in higher densities on organic farms. (There is anecdotal evidence that the use of untreated
seed attracts some bird species from neighbouring farms.)
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On organic arable land, the floral diversity (Gabriel et al., 2006; Gabriel et al., 2007) and the
diversity of predatory insects (Pfiffner und Luka, 2003) is higher than on conventional arable land.
Boutin et al. (2008) identified higher species richness in semi-natural habitats on organic farms
compared with conventional. The differences in the biodiversity performance between organic
and conventional farming systems are more pronounced on arable land than on grassland (Niggli
et al. 2008). There is evidence that organic farms can extend their biodiversity benefits beyond the
farm boundary into surrounding landscapes and farms (e.g. Gabriel et al. 2010; Hodgson et al.
2010; Rundlöf et al. 2008). The species richness is however largely depending on landscape type
(Tscharntke et al. 2005) (see figure below). Whereas in simple landscapes (and mainly in arable
cropping) the differences in species richness are mostly significant, in more complex landscapes, in
particular when non-organic low-input farming systems are compared with more intensive organic
farming systems, only few or no significant differences are found (Gomiero et al. 2011). Similar
conclusions were reached in recently finished EU project “Bio-Bio.1
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Figure A6-1: Compensation of local land-use intensity by landscape complexity
Source: Tscharntke et al. (2005).

The prevalent high biodiversity found on organic farms significantly supports ecosystem services
such as natural pest control (Crowder et al., 2010; Krauss et al., 2011; Zehnder et al., 2007) or
pollination (Holzschuh et al., 2008). Ulber et al (2009) observe that the increased plant diversity on
organic farms arose from the complexity of the system including crop rotation, absence of
herbicides and other synthetic pesticides. Concerning landscape diversity, organic farming may
perform better because of more diverse crop rotations (Norton et al. 2009) and higher
implementation rates of structural elements such as hedges and fruit trees (Schader et al. 2009).
However, landscape effects are very farm and site specific. Therefore, no general trend can be
determined (Steiner 2006).
The positive impacts of organic production on biodiversity assessed in the scientific studies (e.g.
Bengtsson et al., 2005; Fuller et al., 2005; Hole et al., 2005; Smith et al., 2011; Schader et al. 2012)
derive from:
i)

1

directly related aspects from the organic farming regulations: ban of synthetic mineral
fertilisers, use of organic fertilisation, lower stocking density, no use of herbicides and
chemical pesticides, more diverse rotation, etc.

See website: http://www.biobio-indicator.org/scientific-publications.php
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ii)

and general organic production practices: use of cover crops, use of legumes, less tillage,
higher presence of semi-natural habitats in total UAA such as hedges, trees or grass strip
corridors.

A6.3 Energy
Analysis of provisions: The EU Organic Regulation does not provide explicit rules regarding the
responsible use of energy. However, the provision of rules has some possible indirect impact (see
Table 7-2) and particularly limiting the use of chemically synthesised inputs has a significant
impact on energy consumption. Yet the regulation does not include any direct provision on use of
fossil energy, transport, packaging, heating, energy saving measures, etc.
Review of scientific literature: The energy use in agriculture essentially comes from direct
consumption of fossil energy (e.g. fuel and oil) as well as indirect energy consumption resulting
from the production of synthetic fertilisers and pesticides, transport of imported feedstuffs and
from investment goods such as buildings. Because of the very limited use of synthetic mineral
fertilisers (in particular the ban of chemically synthesised nitrogen fertilisers) and pesticides (no
use of chemically synthesised pesticides except pheromones and a few products for insect traps),
several studies have proven that energy consumption is lower in organic than in conventional
farming (ITC-FiBL (2007); Stolze et al. (2000); Lampkin (2007). This is a positive side effect that can
thus be attributed to the EU Organic Regulation. However, for certain crops (e.g. potatoes
broccoli, lettuce), organic farming can sometimes offset the reduced usage of man-made chemical
inputs by increased mechanical labour, increasing the amount of fuel used compared to
conventional farming (Venkat, 2012, Williams et al. 2006, Pimentel et al. 1983). Thomassen et al.
(2008) found that the energy efficiency of organic milk production was significantly higher
compared to conventional production. They concluded that the use of concentrate feed in
particular is a major driver and has potential for reducing energy use. Nemecek et al. (2005)
demonstrated on the basis of long-term field experiment data a lower energy use per ha and per
product unit overall in organic systems for all major crops in Switzerland (with an exception to this,
potatoes, where a slightly higher energy use was calculated per ton of organic potatoes).Therefore
for most crops the energy use, both land-related or product-unit related is generally lower. This is
a positive side effect that can thus be attributed to the EU Organic Regulation.
An exception to this is potatoes, where a slightly higher energy use was calculated per t. In
addition, Williams et al. (2006) found higher energy use per kilogram of product within organic
tomato production as a result of reduced yields but similar levels of fossil-fuel inputs. Yet, some
other studies have shown that the positive impacts resulting from the non-use of synthetic
nitrogen/pesticides may therefore be mitigated and might or even be reversed, depending on the
practices and crops (De Backer et al., 2009; Azeez and Hewlett, 2008, Gomiero et al., 2011),
especially for crops. However for most crops the energy use, both land-related or product-unit
related is generally lower, with some exceptions like potatoes or tomatoes, where disease
pressure in organic farming is high and organic yields relatively low. While milk and beef
production is more efficient on organic farms, as a result of greater energy efficiency in forage
production though the use of grass-clover leys, organic poultry production has been shown to
have a slightly lower energy efficiency due to higher feed conversion ratios (Schader et al., 2012,
Leinonen et al., 2012a &b).

A6.4 Water (quality and quantity)
Analysis of provisions: Regarding water quality and limiting pollution, there are several direct and
indirect effects in organic agriculture resulting from specifications in the rules. Regarding water
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use, the Organic Regulation does not provide any direct requirements, but organic production
uses potentially less water because of individual choices and cultivation practices2.
Review of scientific literature: Thanks to the strict limitation of chemically synthesized inputs in
plant production, organic farming significantly helps reduce residues of plant protection products
and chemical fertilisers in water thus improving water quality (Mahé and Portet, 2012). Rotations
including legumes and green manure crops, the use of manure as fertiliser and limitation of the
total amount of livestock manure (as well as the according stocking density) reduce the input of
rapidly soluble and mineralisable nitrogen, therefore reducing leaching of nitrates. Several studies
show that nitrogen leaching can be reduced by 40–64% through organic farming (e.g. Edwards et
al., 1990; Younie and Watson, 1992; Eltun, 1995; Condron et al., 2000; Goulding, 2000; Haas et al.,
2001; Kirchmann and Bergström, 2001; Mäder et al., 2002; Stopes et al., 2002; Auerswald et al.,
2003; Pacini et al. 2003; Shepherd et al., 2003; Osterburg and Runge, 2007). Based on a statistical
comparison of 12 studies, Mondelaers et al. (2009) conclude that the nitrates leaching is on
average 9kg/ha in organic production versus 21kg/ha in conventional agriculture. In contrast,
looking at the impact per kg output, Nemecek et al. (2005) found higher eutrophication impacts
per unit output for some organic crops compared to conventional. In some places, these higher
nutrient loads on arable land are attributed to the greater use of organic fertilisers in the organic
system, because the life cycle assessments used by Nemecek et al. (2005) assume relatively high
fertilisation rates for organic farms. Taking the data by Nemecek et al. (2005) and projecting them
at sector level, using statistical data and an economic model, Schader (2009) found on average
35% lower eutrophication rates on organic farms per hectare.
Muller et al. (2012) conclude that due to the fact that organic farming practices commonly
increase and stabilize soil organic matter (e.g. Mäder et al., 2002; for more details see section
below), soils under organic management can capture and store more water than soils of
conventional cultivation (Reganold et al., 1987). Organic production is thus less prone than
conventional cultivation to extreme weather conditions, such as drought, flooding, and waterlogging (El-Hage et al., 2010).
Nevertheless significant differences are noted among the studies due to differences in soil,
regions, fertilisation practices and measurement protocols. In some comparative crop rotation
experiments nitrate leaching has been at the same levels in organic and conventional rotations
(Korsaeth and Eltun, 2000), especially if calculated per kilogram of harvest (Mondelaers et al.,
2009). Looking at the impact per kg output, Nemecek et al. (2005) found higher eutrophication
impacts for some organic crops compared to conventional. Following facts underline the lower
eutrophication potential of organic farming found in literature (Schader et al., 2012):
•

Organic farming systems have lower nutrient levels, which reduces the absolute quantity of
nutrient loads that can be emitted from the system due to lower stocking rates and the ban of
mineral nitrogen fertilisers.

•

The quantity of directly available nitrogen is much lower in organically managed soils.

•

Because nutrients cannot be imported easily into the systems, the opportunity cost of nitrogen
losses is higher for organic farms than for conventional farms (Stolze et al., 2000). This implies
a need for more efficient nutrient management in organic systems, although this does not
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Stanhill (1990) and Lotter (2003) found that organic crops show higher ability to cope with drought than
conventional ones, mainly due to better soil properties. More recently, a French study comparing 151 organic
holdings to 281 conventional ones (Caplat, 2006) revealed that only 8 % of the organic areas were irrigated,
whereas it reached 33 % in conventional holdings.
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eliminate losses. In addition, nitrate leaching can be high at the point of transition from the
fertility building phase of the rotation to the cropping phase.
In animal husbandry, outdoor production of pigs and poultry (not specifically organic but access to
pasture is required) increases the risk of nitrate losses if the livestock is allowed to concentrate
their excrements and deteriorate the vegetation cover (Eriksen et al., 2002, 2006; Degre´ et al.,
2007; Salomon et al., 2007; Halberg et al., 2010). The EGTOP report on poultry (European
Commission- EGTOP, 2012) has indeed pointed out that the minimum outside area for laying hens
of 4 m2 can sometimes lead to a pressure of nitrogen that exceeds 170 kg/ha/year. For herbivores,
the maximum stocking density (related to the limit of 170 kg N/ha) is being implemented, at the
farm level, but not for any specific parcel.
There could be a positive impact of organic production practices in relation to water use, partly
related to production rules. For example, Stanhill (1990) and Lotter (2003) found that organic
crops show higher ability to cope with drought than conventional ones, mainly due to better soil
properties; more recently, a French study comparing 151 organic holdings to 281 conventional
ones (Caplat, 2006) revealed that only 8% of the organic areas were irrigated, whereas it reached
33% in conventional holdings.

A6.5 Soil and soil organic matter
Analysis of provisions: Extended crop rotations, incorporating grass-clover and forage legumes,
the application of organic fertiliser (e.g. slurries and manure) and avoiding bare soils are all
practices that have been shown to have the potential to prevent soil carbon losses and build soil
carbon stocks (Freibauer et al., 2004; Smith et al., 2007; Lal, 2008; Smith et al., 2008; Diacono and
Montemurro, 2011). These practices, although desirable, are not commonly found in modern
agricultural systems, whereas they are a core element of organic production systems (Gattinger,
2012). In addition, there are certain sets of rules which have a direct and positive impact on soil
and its organic matter content. In particular, good soil management practices and mandatory
rotations including legumes and other green manure crops and organic fertilisation practices
using only products listed in Annex I (especially manure and compost), which contribute to high
level of organic matter.
Review of scientific literature: Organic agriculture encompasses a number of different activities
within the system approach, which aim at increasing the organic matter content in the soil. Most
important is the ban of mineral fertilisers, which necessitates meeting the nutrient demand of the
crops with organic fertilisers (Mäder et al., 2002). Furthermore, the importance of a crop rotation
including short-term clover grass leys supports the development of fertile soils (Pimentel et al.,
2005). There is also clear scientific evidence that soils under organic management have higher
biological activity, both in terms of species and general biomass. Results from the Swiss long-term
DOC trial show that organic soils contains 20 to 30 % more microbial biomass, 30 to 40 % more
earthworms, 90 % more spiders (with high diversity) and 40 % more mycorrhizae3 (Mäder et al.,
2002; Pfiffner and Luka, 2007, Fließbach et al., 2007). Moreover, the content of organic matter
improves the soil characteristics. Tuomisto et al. (2012) found in their meta-analysis a 7% higher
soil organic matter content on organic farms compared to conventional farms. Organic soils thus
show improved water retention properties and allow the crops to cope better with drought.
Investigation of five plots in Rutzendorf/Weinviertel Lower Austria, differing in soil quality as well
as in fertilising methods (cover crops, compost, dung, conventional fertiliser), revealed a
significant increase of saturated hydraulic conductivity in organic tilled soils compared to
3

Pimentel et al. (2005) have shown that organic matter content is higher in a organic system (+28 % with
legumes and organic fertilizers and + 15 % with legumes) with regard to a conventional ones (+9 %)
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conventional tilled soils. Best effects were obtained with compost, followed by dung and green
manure/cover crops (Lunzer 2009). The positive effects of organic farming practices on soil
structure results in beneficial effects on soil erosion (Siegrist et al., 1998; Shepherd et al., 2002).
Gattinger et al. (2012) also performed a meta analysis of 74 pairwise comparisons of organic and
non-organic farming systems, finding significantly higher soil organic carbon concentrations in soils
under organic management.

A6.6 Air
Analysis of provisions: There is no provision regarding the prevention of air pollution in the
organic regulation. However, some rules stated in the regulation can have indirect effects, e.g. the
restrictive use of chemical inputs and on direct gaseous emissions from pesticides and ammonia.
Review of scientific literature: Air contamination risk by pesticide spray is minimal in organic
farming due to the ban of synthetic pesticides (Stolze et al., 2000, Schader et l. 2012).
Nevertheless, the application of powdered and fluid substances permitted by organic standards
may cause a short-time impairment of air (Stolze et al., 2000).

A6.7 Greenhouse gas (GHG) emissions
Analysis of provisions: There is no provision regarding the prevention of GHG emissions in the
organic regulation. However, some rules stated in the regulation can have indirect effects.
Review of scientific literature: Due to lower stocking rates per hectare, organic farming performs
better with respect to methane emissions (Schader et al, 2012). Hörtenhuber et al. (2010, 2011)
showed that, when considering deforestation due to growing feed concentrates for imports and
inclusion of carbon sequestration, the soil's carbon footprints per unit of product clearly may be in
favour of organic production. When considering the impact per unit of product, some have
highlighted that increasing milk yield, through feeding increased amounts of concentrates can
decrease greenhouse gas (GHG) emissions per kg of milk produced (Lovett et al., 2005; Lovett et
al., 2006; Garwes, 2009; Zehetmeier et al., 2012), and that as milk production is estimated to be
20% lower on organic dairy farms methane emissions per kg milk will be higher (Piorr and Werner
(1998) in Stolze et al. (2000). However, a more recent study by Lampkin (2007) highlights that
average yield per cow on organic dairy farms is typically only about 10% lower than conventional,
and there is no significant difference in the meat output per animal, so this effect may be
outweighed by other, farm or sector level considerations such as stocking rates and reliance on
bought in feeds from off farm. Increased milk yields can also lead to a decrease in animal fertility
and health and to an increase in the overall replacement rate. This may, paradoxically, involve an
increase in herd size, resulting in greater emissions overall, due to a greater number of
replacements/young stock on the farm (Novak and Fiorelli, 2009). Others have suggested that
increasing the roughage content of the diet will result in an increase in methane emissions under
organic management (de Boer, 2003), however Cederberg and Mattson (2000) found that the
nitrous oxide emissions associated with synthetic fertiliser manufacture more than offsets the
greater amounts of methane released by organic dairy cattle, as illustrated in Figure A6.2 below.
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Figure A6-2: Global Warming Potential per t of milk from contrasting production systems
Source: Cederberg and Mattson (2000)

Diets high in tannins (e.g. diets with a high clover/legume content) may also produce less methane
than grass-only diets through a suppression of fibre degradation in the rumen, which may then be
degraded in the hindgut, resulting in lower methane emission (Hess et al., 2006). In this sense,
Lampkin (2007) highlights that the use of legumes could represent a potential “triple-gain” for
climate change: reducing methane emissions from animals, building soil organic matter and
reducing reliance on synthetic nitrogen fertilizers. The increasing popularity in the use of legumes
on non-organic farms can result in savings for the agriculture sector overall.
In addition, organic farms try to maintain a closed production system as far as possible.
Assessments of greenhouse gas emissions within beef and dairy production by Schader (2009) and
Haas et al. (2001) found that this approach manifests through a reliance on home grown sources
of feed for livestock. Lower emissions associated with concentrate feed have also been reported
in comparisons of organic and conventional dairy production in Sweden, Denmark and the
Netherlands (Cederberg and Mattsson, 2000; Jørgensen et al., 2005; Thomassen et al., 2008).
Within an assessment of the environmental impacts of a 1996 ‘baseline’ and a number of 100%
organic conversion scenarios in Denmark, Dalgaard et al. (2001) also found that domestically
produced, organic grass/clover has less impact than conventional forage, due to a lack of fertiliser
application, with the increased efficiency contributing to lower energy use, and associated
emissions, per livestock unit.
A recent literature review also compared the total Global Warming Potential (GWP) of organic
products, finding no significant differences overall between the greenhouse gas emissions
resulting from the production of conventional and organic products (Knudsen et al., 2011). As may
be seen from Figure , the variation between studies for the same product types is considerable.
Figure A6.3 also shows the relative importance of farming system (organic vs. conventional) and
product type (plant vs. meat products) for greenhouse gas emissions.
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Figure A6-3: Literature review of conventional and organic products. Organic performs better above the
line, worse below the line. Source: Knudsen et al. (2011)

Organic systems also avoid the N2O emissions associated with mineral nitrogen fertiliser, as the
main source of N is biological nitrogen fixation, within the fertility building ley period of the crop
rotation. Despite this, there are only a few studies available which compare N2O-emissions from
organic and conventional farming systems. Chirinda et al. (2010) found no differences in N2Oemissions between farming systems. Flessa et al. (2002) and Sehy (2003) found lower N2Oemissions in organic farming systems per ha, and calculated N2O-emissions per output weight to
be equal to Swiss non-organic farming systems. A Life Cycle Assessment by Nemecek et al., (2005)
showed lower N2O-emissions in organic farming systems for both area and product output (36 or
18% respectively) than conventional. Gattinger et al. (2010) conclude that organic farming systems
have a lower N2O-emission potential than conventional farming systems, because in general, there
is a linear relationship between N-Input und N2O release and in organic farming systems N-supply
is up to 50% lower than conventional. In summary, data uncertainty concerning N2O emissions
from different fertilisers and from the soil does not allow general conclusions to be drawn on the
impact of organic farming.
Since the performance of organic agriculture regarding CO2 emissions is highly correlated to
energy use, the same arguments apply as for the discussion of energy use in the section above.
Unlike the energy use though, net emissions of CO2 (i.e. gross emissions subtracted by the
sequestration rate) need to be taken into account. There are indications that organic farming
performs better regarding carbon sequestration due to the incorporation of fertility building grassclover leys and the use of livestock manures within diverse crop rotations (Olesen et al., 2006;
Niggli et al., 2009, Smith et al., 2011). Several long-term trials from the United States, Germany,
and Switzerland (Mäder et al., 2002) show that organic farming systems are able to sequester
more carbon from the atmosphere than the best performing conventional counterparts. A metaanalysis of 74 studies conducted by Gattinger et al. (2012) confirms higher soil organic carbon
concentrations and stocks in top soils under organic farming management compared to
conventional. These differences seemed to be mainly influenced by elements of mixed farming
(livestock plus crop production), such as organic matter recycling and forage legumes in the crop
rotation.
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The main finding is that GHG emissions are 48 to 66 %generally lower per hectare in organic
farming than conventional4. However, related to the quantities produced, GHG emissions remain
equivalent or sometimes higher for organic production, although the differences between the two
systems are often marginal. Important factors which influence the product-related greenhouse gas
emissions are yield, land use change due to the production of feed concentrates (deforestation),
the method of production, the intensity of cultivation (pesticides, fertilisers) as well as carbon
sequestration (Schmid et al., 2012).

A6.8 Animal health and welfare
Analysis of provisions: The EU Organic Regulation provides very detailed rules in terms of health
care, feeding and housing (Council Regulation (EC) 834/2007 Article 14 and Regulation (EC)
889/2008 Article 7 to 25). Some transitional and exceptional rules exist in Regulation (EC)
889/2008, such as tethering for small holdings under certain conditions which is directly linked to
animal welfare. It requires regular exercise, access to bedded areas, good management and
additional control visits, but it is not clear to what extent the control visits are take the animal
welfare outcome into account. Similarly for exceptions related to housing conditions and stocking
densities, farmers had to present a plan to the competent authority and control body how they
ensure compliance after this period (until end of 2013). To which extent the animal welfare was
affected is difficult to judge.
Review of scientific literature: In the EU funded project EconWelfare, organic rules were
compared with general animal welfare standards and private non-organic welfare standards for
farm animals. The project concluded that animal welfare is already on a high level compared with
the requirements of the general EU Legislation (Ferrari et al. 2010). In contrast, in the introduction
to the proceedings of the 2nd Organic Animal Husbandry Conference of IFOAM5, some practices in
organic animal husbandry were highlighted which are considered not adequately respecting
animal welfare. Some of them are directly authorised in the regulation (mainly under transitional
or exceptional rules), such as temporary tethering of cows, and dehorning or castration without
anaesthesia. Other examples include the use of conventional breeds that are not robust enough
and not adapted to organic farming conditions (e.g. hybrid poultry bred for intensive systems),
high mortality rates of piglets, meat quality problems due to non-appropriate feeding, killing of
male chicks in poultry due to the lack of multi-purpose lines, large poultry flocks with difficulties to
ensure a sufficient and adequate outdoor runs, short life expectancy of organic dairy cows in some
countries, and high reliance of the milk production on concentrate feeds (cereal and soy) instead
of strong roughage basis. Schmid and Knuti (2012) compared the main added requirements of EU
organic production rules with other welfare standards, and found differences related to the
prohibition of certain housing systems (e.g. fully slatted floors for cattle) and improvements in
existing ones (e.g. access to bedding). To develop organic standards to become more adequate to
highest welfare standards, it is suggested to provide more space indoors for all species of animal
and to include measures for transport and slaughter where there are almost no measures at
present.
Some studies investigate health and welfare on different types of farms. For example, Kilbride et
al. (2012) concluded that enterprises participating in organic or farm assurance inspections were
more likely to comply with welfare legislation in animal health inspections and that such
membership could be included in the risk-based selection of farms for inspection. In contrast, in
4

5

“Les enjeux de la production d’agriculture biologique en France”
http://www.agreste.agriculture.gouv.fr/IMG/pdf/analyse501207.pdf, Biblio AB_enviro_RMT_DevAB
Rahmann and Godinho (Ed.) 2012 Proceedings of 2nd Organic Animal Husbandry Conference, September
2012, in Hamburg, by IFOAM, VTI, Senat Bundesforshung and ISOFAR.
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study of 40 organic farms paired with 40 non-organic farms for housing type and herd size,
Langford et al (2008) found no significant differences in building dimensions between
conventional and organic in other aspects of cow housing and health. Referring to same study of
80 paired dairy farms, Rutherford et al. (2008) found lameness to be less prevalent on organic
farms whereas Haskell et al (2009) found no difference in somatic cell counts of dairy cows.
Similarly, Fall et al (2009) and Müller et al (2010) found no difference in udder health in paired
farm studies in Sweden and Germany respectively. No studies that directly compare welfare also
for other species could be identified.

A6.9 Food safety/quality
Analysis of provisions: In relation to the aim of high quality products the EU Organic Regulation
does not define specific quality attributes. Outside the context of the EU rules quality is often
defined by characteristics expected from the product with respect to consumer needs/demands
(health, taste and safety). Various rules are likely to impact on the quality of raw organic products,
addressing different stages in the process of production, storage or transport that confer
properties to the products:
• Food safety and nutrition: No use of chemical plant protection and fertilizers, limitation of
allopathic treatment of animals, controlled composition of organic processed food 6
• Taste: slow growing strains, open-air access, feed requirements7.
• Traceability: Organic animals and seeds8.
Food safety: The production rules forbid the use of chemical pesticides and limit allopathic
treatment for animals, but does not specify maximum threshold of the residue content in organic
production. The number of permitted inputs is considerably lower than for conventional
agriculture, which is the major impact of the production rules on food safety. The EU funded study
on quality and safety of organic and low input foods in the context of cost efficiency and sound
environment (QLIF, 2009) showed that “organic production methods resulted in (a) higher levels
of nutritionally desirable compounds (e.g. vitamins/antioxidants and poly-unsaturated fatty acids
such as CLA and omega-3 and (b) lower levels of nutritionally undesirable compounds such as
heavy metals, mycotoxins, pesticide residues and glycol-alkaloids in a range of crops and milk.” A
Dutch literature review on food quality, safety and health impact of organic production (Van der
Vijver et al., 2009) comes to similar conclusions but expresses some reservations about livestock
products9. Thus, food safety of crop based products is improved mainly thanks to the prohibition
6

7

8
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E.g. Mineral nitrogen fertilizers shall not be used (Article. 12.1(e) of Reg. 834/2007), plant protection
products must be authorized by the regulation and use in case of established threat (Article 12.1 (h),
chemically synthesised allopathic veterinary medicinal products including antibiotics may only be used under
strict conditions (Article 14.1(e ii) of Reg. 834/2007).
E.g. appropriate breeds shall be chosen (Article 14.1 (c iv) of Reg. 344/2007; in the choice of breeds or
strains, account shall be taken of the capacity of animals to adapt to local conditions, their vitality and their
resistance to disease (Art 8 of Reg. 889/2008); animals must have permanent access to open air (Article 14.1
(b) iii of Reg. 834/2007), prohibition of landless livestock production (Article 16 of Reg. 889/2008), use of
certain products and substances in feed (Article 22 of Reg. 889/2008)
E.g. Animals must be born and raised on organic holdings (with few exceptions) (Article 14.1 (a) of Reg.
834/2007), only organically produced seed and propagating material shall be used (Article 12. 1 (i) of Reg.
834/2007) and other consumers’ expectations on environmental value, animal welfare, no GMO, etc.).
The literature review leads the author to conclude that a number of well-conducted studies show clear
evidence of the following: in the plant sector, organic products contain less rather than more fungal toxins,
the nitrate content of organic crops is generally lower than for conventional crops (occasionally some result
show the opposite), there are a limited number of comparative studies showing that conventional products
contain more pesticides residues than organic; regarding animal production, there are clear indications that
eggs from free-range hens contain more dioxins, that the prevalence of antibiotic resistant bacteria in organic
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of chemical pesticides and the non-use of mineral fertilizers. For animal-based products, the
obligation to use roughage in the diet and limitation on allopathic treatment are likely to have a
positive effect; however, for monogastrics the obligation of access to pasture (free-range) and
restrictions on the use of allopathic treatment require good management abilities of the holder
(e.g. Vaarst et al 2008). For several potential food safety risk factors not only direct restrictions in
the EU organic rules but also indirect measures can play a potential role (Schmid, 2002, AFFSA,
2003). A recent review a recent systematic review (concluded that organic food consumption may
reduce exposure to pesticide residues and antibiotic resistant bacteria (Smith- Spangler et al
2012).
Traceability: The regulation intends to prevent fraud and contamination of organic products; in
terms of production rules, several obligations apply to the producers to keep documentation
traces in order to prove the use of inputs, some husbandry operations like veterinary treatment,
the use of non-organic feed or seeds, etc.10 Mostly the traceability insurance relies on the control
system (see also Evaluation Question 3).
Nutritional value and health: There is very little evidence of an impact of organic practices on the
nutritional value of products and even less regarding health. According to a study conducted in
2003 by the French Food Agency (AFSSA, 2003) the fact that organic crops are more exposed to
environmental stress would slightly increase the content of the following micronutrients: iron,
magnesium, vitamin C and antioxidants (these molecules intervene in the defence system of
plants). According to Raiffaud (2010), promoting grazing for ruminants improves the flavour and
the nutritional composition of products like milk or cheese, because of the abundance and the
varieties of meadow wildflowers. Comparison of nutritional quality between conventional and
organic dairy products (Palupi et al., 2012) also conclude to premium nutritional quality11 of
organic milk, probably related to difference in feeding regime (higher level of fresh forage
encouraged by the regulation in the case of organic production). Similarly, the meta-analysis of
results related to organic milk production (Kahl et al. 2011) shows that organic dairy products
contain significantly higher levels of protein or total omega-3 fatty acid. Some studies (QLIF, 2009;
van der Vijver et al., 2009) concluded that it was premature to draw conclusions in the field of
health, whereas the systematic review of Smith Spangler et al (2012) concluded that there is no
strong evidence of the higher nutritional value of organic products compared to conventional
ones, but pointed to the limitations of their study in terms of the number of studies and their
heterogeneous nature. In contrast, Brandt et al. (2011) concluded that the content of secondary
metabolites is approximately 12 % higher in organic produce resulting from the different fertility
management system between both systems.
Organoleptic value: According to Raiffaud (2010), the numerous scientific studies on the impact of
organic practices on the taste of products have not shown significant difference to conventional
ones. Various production parameters (e.g. varieties and species used, the duration of rearing or
the crop conditions) may influence the flavour making rigorous comparison more difficult. In the

10

11

pigs and chickens is lower than with conventional bred animals and that the prevalence of Campylobacter is
higher in organic broilers.
Organic operators shall keep documentary evidence: of the need to use fertilisers and soil conditioners
referred to in Annex I (Article 3), of the need to use pesticides referred to in Annex II (Article5), of the
provision regarding simultaneous production of organic and non-organic livestock (Article 17), of the period
animals runs are left empty (Article 23), of the occurrence of veterinary treatments (Article 24), of transport
(Article 32), of the use of non organic feed (Article 43), of the use of exceptions for catastrophic
circumstances (Article 47).
Significantly higher amounts of protein, ALA, n-3, CLA9, VA, EPA and DPA in organic dairy products than in
conventional products, as well as a higher ratio of n-3 to n-6 (approximately twofold) and _9-desaturase
index, indicate that the organic dairy product may have a premium nutritional quality.”

11

EU funded research project ECROPOLIS, a comparative analysis of relevant sensory related
requirements in regulations and standards for mainly processed organic products was made using
an impact matrix (Schmid, 2009). The empirical verification of product qualities through
consumers and sensory laboratory testing showed significant standards-related impacts for oil and
salami, but no impact for apples, biscuits and tomato sauce. These effects were related to
processing rules, such additives (non-use of nitrates/nitrites for meat products) and restrictions on
extraction methods and heat treatment of plant oils that are found in some private standards but
not in the EU regulation for organic production (Espig et al., 2011).

A6.10 Rural economic development/vitality
The financial viability of organic farming relies on utilisation of specialist markets to generate
premium prices as well as policy support through agri-environment schemes. Evidence in the UK
and other European countries is that organic farms generate similar or higher levels of incomes
and employment (Offermann and Nieberg, 1999; Moakes et al., 2011). There is also evidence that
organic farming businesses engage more women, younger people and new entrants (Janssen,
2000; Lobley et al., 2005).
In general terms, the rural economic development/vitality impacts of organic farming are an
indirect consequence of the use of the specialist organic market, rather than directly a
consequence of organic production standards/regulations themselves. Specialist markets and
organic food products create opportunities for adding value to farm products and consequent
rural employment generation.
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