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Executive Summary

The overall aim of this report is to contrast ofigaamd conventional forms of commaodity
production in terms of costs and environmental ggarince. Specific objectives are to
apply the General Cost of Production Model (GECQidyeloped in the FACEPA project
to organic farms, to compare GECOM results for pigdarming to data from other
national studies as part of a (quasi-)validatian,discuss production costs in organic
farming in the light of the structure of the orgafarming sector and the respective policy
environment in selected EU Member States, and ptoex the potential of FADN systems
for deriving environmental impacts at farm leveglaulating and comparing selected
indicators for organic farms.

The report is structured as follows: First, a slowgrview is given of the structure of the
organic farming sector and the respective policyirenment in selected study countries
(Chapter 2). Chapter 3 provides a description asclidsion of production costs in organic
farming collected from various other national segicpaying specific attention to the
impact of different methodological approaches useithe available studies. In Chapter 4,
the GECOM estimations for fully organic farms of BEBDN are illustrated and compared
to other national production cost data to providejumsi-validation of the GECOM
estimates. Chapter 5 presents a comparison of B@OB estimates for production costs
in organic and conventional farming. The final Cleab then illustrates the potential of
identifying environmental impacts based on FADNadat

Farm structure and policy environment may potelgtiaifluence the costs of production
for organic crop and livestock enterprises. Baged ceview of existing data and studies, a
short overview of the structure of organic farmsl d&ine organic market, national and/or
regional policy as well as the certification systisngiven for the study countries Austria,
Denmark, Germany, France, Italy, the Netherlandigrel, Sweden and the UK.

In most countries, but especially in Germany aaty)tlarge regional differences in farm
structure and production systems in organic farnsinggest that average figures may not
give an overall picture and that figures broken ddw region may give a more accurate
impression of the cost structures for organic fagniin the Netherlands and the UK, the
predominance of larger farms in the northern regjioithe respective country may impact
on costs as these farms may be able to make we®pbmies of scale to reduce costs. The
maturity and structure of the market differs betweeuntries (e.g., the Danish market is
characterized as more mature, whereas the markk@oland is less developed due to the
small size of organic farms and lack of producerugs), which may have an impact on
revenues as well as marketing costs for farmers.

In many countries, private organic standards playngoortant role, and these may affect
costs if they differ to the EU organic regulatidn.several countries (Denmark, France,
Netherlands, the UK, Sweden) these private stasdaith regard to livestock feed and
housing are likely to increase respective costbeDexamples identified include social
standards in the Italian Organic Standards whicl have an impact on labour costs, and
additional environmental requirements for orgamigrfs in Poland. On the other hand, in
some cases derogations from the EU regulation redyce costs (e.g., a derogation for



conventional seed in Poland in 2006). In some a@ms)t certification is subsidised or
covered by the state (e.g., Denmark), which redoosts for farmers accordingly.

The availability of data from existing studies oroguction costs in organic farming for
validation purposes is very limited. Informationsmierefore collected for selected study
countries from national experts. Still, the chadjes experienced during the collection and
processing of cost data from other sources for eotional farming were amplified for
organic farming not only due to even fewer sourgeig available, but also due to the
greater importance of methodological issues coigrthe treatment of farm-produced
production factors and stronger interlinkages betwall farm processes. These limitations
need to be taken into account when interpretingusnay the collected cost data.

The GECOM model was applied to the EU as well asGerman national FADN. In the
EU-FADN, a variable identifying organic farms iscinded since 2000, however only a
few countries (Austria, Germany, Denmark, The Whikingdom, France, Italy, Poland,
and Sweden) have a data set for organic farms whibig enough for analysis. Only for
Austria and Germany is the organic sample big endogall of the years from 2000-2007,
while in most other countries samples are oftenlisimahe period 2000-2003. However,
the data availability for these countries increases 2004 onwards. FADN data for the
new member state Poland have been included sirceotimtry joined the EU in 2004. To
increase robustness of results and facilitate pné¢ation, GECOM estimates have been
averaged over the time period where samples wgrertmugh for econometric estimations

Generally, the production cost estimates for organilk match the reference data very
well, with respect to absolute values as well ah wespect to cost structures. Estimated
production costs | (excluding cost of labour, lamtl capital) range from 200 to 300 €/t of
organic milk in most of the countries analysed,hw@ermany having the highest costs
(340 €/t) and Poland showing the lowest costs €0

In Austria and France, cost of milk production andy slightly higher in organic compared
to conventional farming, and costs structures efttho farming systems are very similar.
In Denmark, Germany, Italy and Sweden, producti@sts for organic milk are
significantly higher than for conventional milk. ihs due to higher feed costs (especially
for Italy) and, in the case of Germany, higher mismeous costs. In Poland, estimated
costs of milk production is lower in organic farmithan in conventional farming which
might be caused by very extensive organic produocsigstems, and the rather high feed
costs in conventional farms. The general relatibeswveen organic and conventional
production costs remain the same when includingcthes for labour, land and capital
(production costs I, full costs), however the gamonventional farming increases in Italy
(due to higher labour costs), Poland and Swedeat@higher capital costs) and especially
in the case of Germany (due to higher costs fahadle factors). Estimated full costs in the
old member states range from 350 €/t (France) @o&A9(Germany). With the exception of
Poland, the market price for organic milk is highttean for conventional milk in all of the
countries. The estimates indicate highest subsmkedonne of milk in Austria and lowest
in France and Denmark. Total returns and subsadiesr total costs only in France, Poland
and ltaly.

For wheat, the level and structure of estimatedscansd the cost information from other
sources match well only for Denmark. The differenfog the other countries are partly due
to remaining intractable differences in cost aggtieq and methodological approaches,



however may also be due to the fact that GECOMIte$or crop products are often less
robust.

Estimated production cost for organic wheat areual200 €/t for Denmark, France and
Sweden and 350 €/t for Germany. The costs are #igisificantly higher than in
conventional farms (90-110 €/t). The differencéighest in Germany due to rather high
miscellaneous costs in organic farms, but also tueiigher depreciation, seed and
maintenance costs than in most other countriesh Wi exception of the cost categories
“fertilizer” and “crop protection”, all cost categes in organic wheat production exceed
those of conventional production. Costs for labdand and capital in organic wheat
production vary significantly between countriesd aange from 90 €/t in France to 400 €/t
in Denmark. While estimated production costs Itofventional wheat are in the range of
160 to 210 €/t, those of organic wheat range fr@t® 590 €/t.

For potatoes, production costs were estimated fastia, Germany and Sweden, but
differed significantly from the information gathdrefrom other sources. Estimated
production costs | of organic potatoes were 14(E@fo per ton for Sweden, 175 €/t for
Austria and 210 €/t for Germany, compared to prtdaccosts of conventional potatoes
ranging between 50 and 75 €/t. High prices andcatkxl subsidies are higher than full
costs in Germany and Austria, but not in Sweden.

Estimated production costs | for cattle are higimerganic compared to conventional
farming in all countries with the exception of Degmk Production costs | for organic
cattle range from 200 € per livestock unit in Denkn 500 Euro € per livestock unit in
Germany, whereas for conventional cattle it is ado800 Euro € per livestock unit in all
countries. Germany shows a comparatively high lefgbroduction costs | for organic
cattle, while conventional production costs in Ganyare the lowest of all six countries
analysed. Full costs for organic cattle are higihegtustria, while allocated subsidies are
highest in France and Austria. Only in France, éats of organic cattle are covered by
revenues plus subsidies.

For a more detailed analysis of production costsofganic wheat and milk, the GECOM
model is applied to German national FADN data fra@00 to 2009. To increase the
robustness of results, a statistical method foliesutetection was used. An above average
rate of outliers was detected for field crop farhasge farms and legal farms (corporate
farms). The improvements from the removal of owlizvas most obvious for milk, as
estimated production costs were much less volatier years. Production costs as well as
returns of wheat are much higher for organic farthan for conventional farms.
Conventional farms show much higher costs for Ifeeti and crop protection, whereas
organic farms have very high costs for contractknamd depreciation, and a higher net
value added. Production costs as well as retumsriyganic milk are about 50 €/t higher
than those of conventional farms. Organic farmsehauach higher costs for home-grown
feed and slightly higher costs for purchased featdepreciation, and a slightly higher net
value added than conventional farms. The resuts iadicate a cost advantage of farms
which are specialised in organic milk productiompared to more mixed farm types.

In this report the possibility is investigated afing farm economic data to provide
environmental indicators on which farms can be sm=# A selection of environmental
indicators was made based upon previous reseafobseTassess the level of inputs
(fertiliser, crop protection, purchased feed), msiey of the agriculture (intensification



indicator, LUs per forage area), participation gri@nvironmental activities (monetary

receipts from agri-environmental schemes), diversit cropping (Shannon index), and

availability of wildlife habitats (proportion of tal that is permanent grassland, woodland,
or fallow). These indicators were investigated gskarm Business Survey data for
England and Wales from 2008-09 and 2009-10.

A selection of indicators was used to compare acgand conventional farms across

robust farm types using FBS data. Each indicata agsessed across all farms within the
survey and across all organic and all conventidaams. The indicators were then

calculated for each farm type and the split of ¢hiego organic and conventional.

The results showed that there are statisticallgifiagnt differences between organic and
conventional farms in terms of fertiliser cost, wqrotection cost, intensification, and agri-
environment scheme payments. These results sutiggsirganic farms are less intensive
with lower fertiliser and crop protection use arahd to be involved in more agri-
environment schemes than conventional farms. Itrasithere is no significant difference
between organic and conventional farms with regaodsrop diversity except for mixed
and lowland grazing livestock farms where orgaaitrs have a statistically significantly
lower diversity. There is also no significant diface between organic and conventional
farms in terms of the proportion of land that isogtand, permanent grass or fallow except
for general cropping farms where organic farms gahehave a higher proportion.

With regards to purchased feed costs and livesstméking densities, whether there is a
significant difference between organic and conwerai farms depends on the robust farm
type. Purchased feed and purchased concentrats éostdairy farms only show
differences of low statistical significance withganic farms having slightly higher costs
per livestock unit (possibly due to higher orgdieied prices rather than higher usage). For
lowland grazing livestock there is a more strorgignificant difference with organic farms
having lower purchased feed costs. This is alseatfd in LFA grazing livestock farms
although with a slightly lower significance. In ggal purchased feed or concentrate costs
are not significantly different between conventioaad organic mixed farms. Dairy and
lowland grazing livestock farms show significantfeliences in stocking density between
organic and conventional management with organimgaending to have lower stocking
densities. The difference for LFA grazing livestdekms is only significant at the 5%
level, perhaps reflecting the fact that such famersd to be unable to support larger
stocking densities regardless of management system.

In general it appears from the analysis that odarms are less intensive than
conventional farms, however organic farms appedrate less cropping (and potentially
less habitat) variety as reflected by some of th@n8on index results. It would also appear
that grazing livestock farms in general may be beia to the environment as assessed
using this particular set of indicators.

It appears from the analysis presented here tlgpibssible to use economic data such as
the FBS to provide some information on the envirental performance of farms and to
compare this across different types if farms amohiiag systems. In particular it would be
of great interest to combine some of the indicaitis an overall score that took account of
intensity, crop variation, variation in habitat astdcking rates, as well as agri-environment
payments. Although an indirect measure of enviramtalgerformance may never achieve



a perfect assessment a combined score could béteditp reflect the relative importance
of the various factors.

Vi
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1 Introduction

Work package 7 of the FACEPA project aims to chrése and to quantify the
relationship between the costs of producing comtrexdiacross the EU and the impact
which agricultural production exerts upon the laragie and natural environment (i.e., the
multi-functionality of agriculture). This report vifocus specifically on production costs
and environmental impacts of organic farming. Orgdarming constitutes a certified
extensive production system which is supported uade-environmental programmes in
all EU Member States, and its importance for EUcadfure has increased strongly over
the last decades, from 40,000 farms on less thaitlibn ha in 1994 (Foster and Lampkin,
1999), to 260,000 farms on more than 9.3 millionil&009 (1.9% of EU-27 utilisable
agricultural area; FiBL, 2011).

The overall objective of this paper is to contrasganic and conventional forms of
commodity production in terms of costs and envirental performance. Specific attention
will be given to methodological issues (e.g. dageds and availability; estimation;
interpretation) of production cost estimation awgsifor extensive (i.e. non-average)
technologies, using organic farming as an exangpecific objectives of this report are to

« apply the General Cost of Production Model (GECQeyeloped in the FACEPA
project (Surry, et al, forthcoming; Offermann anteikhanss, 2011) to organic
farms,

e compare GECOM results for organic farming to dadafother national studies as
part of a (quasi-)validation,

e discuss production costs in organic farming in liigat of the structure of the
organic farming sector and the respective policyirenment in selected EU
Member States, and

« explore the potential of FADN systems for deriverg/ironmental impacts at farm
level, calculating and comparing selected indicafor organic farms.

The report is structured as follows: First, a stomrview is given of the structure of the
organic farming sector and the respective policyirenment in selected study countries
(Chapter 2). This is followed by a description aistussion of production costs in organic
farming collected from various other national sesicpaying specific attention to the
impact of different methodological approaches usgeithe available studies. In Chapter 4,
the GECOM estimations for fully organic farms of BEBDN are illustrated and compared
to other national production cost data to providejumsi-validation of the GECOM
estimates. Specific attention is paid to the impgddhe structure and policy environment
for organic farming on production costs in the gsetl countries. The next section presents
a comparison of the GECOM estimates for productiosts in organic and conventional
farming. In addition to results based on the EU RARIso findings based on time series
data from the German national FADN are reporteck flilal Chapter 6 then illustrates the
potential of identifying environmental impacts bésin FADN data. Selected indicators
are identified and tested for national data inUlke



2  Structure and policy environment of
organic farming in the study countries

2.1 Overview

The following section sets out some information wbthe farm structure and policy
environment in the study countries that may po#digtinfluence the costs of production
for organic crop and livestock enterprises. TaBldsto 2-8 summarise the information for
each country facilitating country-by-country compan. This is followed by a short
description of the situation in each country.

Table 2-1 gives an overview of the structure ofamig farming in each of the countries,
based on two reports from the EU-CEE-OFP projeatpkin et al 2007; Habralova et al
2005) supplemented by other sources of statistiatal.

Tables 2-2 and 2-3 give an idea of the main pradpitduced, drawn again from results of
the EU-CEE-OFP project and a publication aboutdiganic sector from the European
Commission. As the data are drawn from two differeources some minor differences
occur.

Table 2-4 gives an overview of the structure ofhele dairy industry. Please note that
this refers to the whole dairy sector as specifitadfor organic dairy farms were not
available for all of the countries. For the orgaséctor, a Eurostat publication (Rohner-
Thielen, 2008) stated that in 2005 there were apmately 400,000 organic dairy cattle in
the EU-27. German data were not included, howerat,Germany is likely to contribute a
further estimated 90,00 organic dairy cows. Fram@enmark, and ltaly had the largest
numbers of organic dairy cows in the study and esdounted for approximately 15% of
the total organic dairy herd cows (excluding GerypgRohner-Thielen, 2008).

Table 2-5 gives the share of organic productioceskals, potatoes and milk which was
sold as “organic” in 2001 for each of the counteasept Poland and Table 2-6 gives the
farmer’s price for organic products in that yeaafikin and Gronefeld, 2004).

Table 2-7 shows the main certification systems acheof the countries as well as the
number of public and private control bodies anddaads, drawn from the certification and
standards database ‘www.organicrules.org’. Therinédion about the certification system
refers to 2007 and is based on a survey carriedpart of the Certcost project (Jespersen
2011), the results of which are published on ‘wwgamicRules.org’. The information
about standard differences is based on the workiedaput in Project ‘EEC 2092/91
(organic) Revision’ (No. SSPE-CT-2004-502397) whiebluded the development of the
databasevfww.oganicrules.organd the analysis of the EEC Regulation No. 20D2/0
relation to other organic standards and their imgletation (see Schmid et al., 2007).
Table 2-8 shows the level of governmental suppogdch of the countries except Poland
in 2001 (Hamm and Gronefeld, 2004).




Table 2-1: Certified in-conversion and fully orgaaigricultural land area (ha), share of national
UAA (%) and average holding size (ha) by country.

Country | 2000 2001 2002 2003 2004 2005 2006 2007

546,023 | 634,998 | 696,978 734,12y 767,891 807,406 825,639 ,3865

Germany | 3.2% 3.7% 4.1% 4.3% 4.5% 4.7% 4.8% 5.1%

42.9 43.2 44.6 44.6 46.3 47.4 47 46.3

1,040,377 | 1,237,640 1,168,212 1,052,002 954,361 671102 | 1,148,162 1,150,258

Italy 8% 9.5% 8.9% 8% 7.3% 8.4% 9% 9.2%
19.7 22 22.9 23.9 26 28.9 25.6 25.4
32,334 35,876 40,829 40,630 48,15b 48,765 48,424 ,0197
Nether-
1.6% 1.8% 2% 2% 2.4% 2.5% 2.5% 2.5%
lands
28.6 29.4 26.2 28.1 34.8 35.4 35.5 32.1
171,245| 193,055 225,69 226,059 222,016 222,727 ,0239 308,273
Sweden 5.8% 6.3% 7.2% 7.2% 7% 7% 7% 9.9%
51.4 57.8 63.7 67.1 70.7 75.5 79.8 108.2*
578,803 | 631,223 732,932 688,330 664,495 609,483 ,3605 682,196
UK 3.6% 3.9% 4.5% 4.1% 4% 3.6% 3.6% 4.8%

165.7 157.7 178.6 169 153.8 142.2 130.5 123.9

155,588 | 165,767 171,084 162,987 154,453 144,059 2638 142,857

Denmark | 5.9% 6.3% 6.5% 6.1% 5.8% 5.5% 5.1% 5.4%

44.9 47 46.1 46.4 50.9 50.1 50.8 50.3

370,799| 419,750 517,965 550,990 534,037 560,838 ,8862 557,133

France 1.2% 1.4% 1.7% 1.9% 1.8% 1.9% 1.9% 2%

41.3 40.5 45.9 48.5 48.3 49.2 47.5 46.5

25,000 | 38,732| 43,829 49,928  82,730159,709| 228,009 285,878
Poland 0.14% 0.22% 0.26% 0.31% No data 1.2% No datal%2.

18 22 22 22 29 22.2 24.8 24.1

Source: Lampkin et al (2007) for 2000-2006. Polindh Habralova et al (2005) and 2007 data fromaDicy
Europe.net (FiBL, 2011c), and national UAAs from &stat (2010).

*There is an apparent increase in the averageddize organic holding in Sweden between 2006 ar@¥ 20
however this may be due to the fact that the dat& lbeen obtained from two different sources. Lampkal.
(2007) note that their data for Sweden is souroceh KRAV only and so does not include “a small nembf
biodynamic farms” and also does not include pofiopported but un-certified organic holdings.



Table 2-2: Area used to produce specific produeds ih 2006 (and the percentage of total organic

production) in each country.

Area organic arable Area organic No of organic
(2006) vegetables, potatoes  dairy and
& herbs (2006) beef cows
(2006)

Germany 253,689 30.7% 18,100 2.2% 500,000
Italy 349,308| 30.4% 42,013 3.7% 222,725
Netherlands 12,404| 25.6% 3,380 7.0% 50,000
Sweden 83,259| 37.0% 1,740/ 0.8% 95,736
UK 76,302| 12.6% 8,206| 1.4% 244,752
Denmark 49,636] 35.9% 2,138| 1.5% 132,428
France 124,925 22.6% 11,205 2.0% 121,871
Source: (Lampkiret al, 2007). D 5 —CEE- OFP
Table 2-3: Main uses of organic area in 2006
Country Arable Permanent Green Horticultu | Other (%

crops (% | grassland | fodder (% re (% of of organic

of organic (% of of organic organic area)

area) organic area) area)
area)

Germany 29.7 49.7 14.8 2.2 3.8
Italy 24.6 22.8 25.9 21.8 5
Netherlands 21 62 0 8.4 8.6
Sweden 30.3 20.2 40.8 0.4 8.3
UK 11.8 70 16.9 1.2 0.1
Denmark 35.6 13.9 45.9 1 3.5
France 21 39.8 22.2 6.6 10.4
Poland 25.8 37.6 22.6 11.7 2.3

Source: European Commission DG Agriculture and Rbealelopment (2010)



Table 2-4: Structure of the total dairy industrythe countries in 2007

Country Dairy cows Milk yield Dairy cows Milk yield
(number) per (litres per | (number) per (litres per

specialised cow) for non- | cow) for non-
dairy farm specialised specialised specialised

dairy farms farm dairy farms
Germany 50 7190 41 6883
Italy 48 6993 16 4132
Netherlands 72 7787 62 7963
Sweden 53 8364 32 7374
UK 118 7171 81 6426
Denmark 119 8268 68 7721
France 46 6513 41 6490
Poland 16 5303 5 3925

Source: European Commission DG Agriculture and RDeafelopment (2010b)
Note that this is for the whole dairy industry pedfic organic figures are available for all caies.

Table 2-5: Share of sales of organic productiod sslorganic in 2001 (%)

Country Cereals Potatoes Milk
Germany 97 97 82
Italy 90 94 100
Netherlands | 100 100 100
Sweden 100 100 75
UK 100 85 65
Denmark 100 100 31
France 100 100 87

Source: Hamm and Gronefeld (2004)

Table 2-6: Farmer prices for organic produce in22(uros per 100kg, Euros per 100 litres milk)

Country Cereals Potatoes Milk
Germany 29 25 40
Italy 23 55 45
Netherlands | 30 21 37
Sweden 19 32 37
UK 28 32 39
Denmark 23 24 40
France 26 No data 40

Source: Hamm and Gronefeld (2004)




Table 2-7: Overview of the organic certificatiordarey standard differences in each country

Type of No of No of No of Subsidy for
certification control private/p | standard certification costs
system bodies ublic differences | (in 2007)
standards | per body
in 2007 recorded
) 1)) 1)) 1) V)
A = Private CB| CA =
B = Public Control
CBI/CAs, authorities
C= CB = control
Combination bodies
Denmark | B 2 Public CA | 2 public 11 No charge for public
1 private CB | 1 private | differences | control and
certification
France A 5 Private 1 public 21 Yes,As part of
CBs; 1 private | 22 organic support
scheme
Germany | A 22 Private 0 public (Yes, part of organic
CB 9 private | 70/60 support scheme >
€35/ha)
Italy A 18 Private 0 public (Yes, Measure 132
CB 4 private | 9 RDP)
Actual costs, max €
3000/year
Nether- A 1 private CB | 0 public Yes, part of organic
lands 1 private | 26 support scheme
Poland C 1 public CA | 1 public Yes, Measure 132
6 private CB | 1 private | 8 private RDP
Sweden | A 5 private CB | O public | n/a Yes, certification
2 private | 63 private free of charge
UK A 9 Private CB| 0 public | 17 public (No)
1 private | 16 private

Source: List of Bodies or Public Authorities in Cgarof Inspection Provided for in Article 15 of Reafitn
(EEC) No 2092/9 Dfficial Journal of the EL{2009/C 72/04).

www.organicRules.org based on results of the Certcost project

www.organicRules.org based on results of the EEC/2092/91 (organic)dreviproject.

Schwarz et al (2010\) Organic Farming Support Paysnim the EU. Landbauforschung Sonderheft 339. von
Thiinen Institut, Braunschweig.

Notes: Standard differences give an indicationilaly differences during the period for which thatal were
collected. The survey was done in relation to thierégulation 2092/91 now replaced by 834/2007,rmitall
private standards in Europe were surveyed. Prigttadards with high differences are likely to héesn
considered.

DK: Private body carries out additional controldl. dperators have to undergo public control
DE &UK: Certification subsidies are only availabiesome regions

UK: The public standard (UKROFS) is no longer in rgpien
Certification subsidies have only recently beeroiaticed, are only available in some regions andihéirms
will qualify




Table 2-8: Government support for organic arablasgland and vegetable area in 2001

Country | Arable — Arable — Grassland | Grassland | Vegetable | Vegetable
support for | support for | — support | —support | area-— area —
conversion | maintenan | for for support for | support for
to organic | ce of conversion | maintenan | conversion | maintenan
farming organic to organic | ce of to organic | ce of
(Euro per | farming farming organic farming organic
ha) (Euro per (Euro per | farming (Euro per | farming

ha) ha) (Euro per ha) (Euro per
ha) ha)

Germany | 185 160 177 153 414 331

Italy 170 150 170 150 600 540

Nether- 147 136 136 136 737 136

lands

Sweden | 140 140 54 54 540 540

(additional
payments
for animals
per ha)

UK 143 - 117 - - -

Denmark | 60 81 81 81 - -

France 244 - 107 - 305 -

(average (average (average
over I'5 over I'5 over I'5
years of years of years of
conversion) conversion) conversion)

Source: Hamm and Gronefeld (2004)

2.2 Germany
Structure

The number of certified registered operators inn@aty in 2006 was 23,978 compared
with 15,468 in 2000 (Eurostat, 2011). In 2006 Gerynavas one of the most important
cereal producers in Europe with 179,000 ha of ¢éseét wheat: 45,000 ha; rye:49,000 ha;
barley 20,500 ha; oats 18,800 ha) (Wilktral, 2008). Germany is also a major forage
producer (122,000 ha) (Willet al, 2008). Germany had 430,000 ha of organic gradsla
in 2006 (Willeret al., 2008).

In 2007 organic farms were 4.4% of all holdings awrete distributed across the sizes of
farms as follows: 3.7% of holdings <20ha, 4.3% ofdings between 20 ha and 50 ha,
3.6% of holdings between 50ha and 100ha and 4.8%ofufings > 100ha (Eurostat,
2011b). In 2007 the average utilisable agricultuse¢éa (UAA) of organic holdings
(including organic and non-organic area) in Germamg 59 ha compared with 45 ha for
non-organic holdings (European Commission DG Adnica and Rural Development,
2010). The average size of holdings in Germanyegadonsiderably across regions. In
2006 the smallest average holding size was founkertity state of Berlin at 8.8 ha UAA,
several regions had between 17 ha and 68 ha UAAdiB&Vurttemburg, Bayern, Bremen,
Hamburg, Hessen, Niedersachsen, Nordrhein-Westfaiimeinland-Pfalz, Schleswig-
Holstein) and others had much higher areas of letw8&.7 ha and 207.1 ha (Brandenburg,
Mecklenburg-Vorpommern, Saarland, Sachsen, Sachskakl, Thuringen (Lampkiret
al., 2007).



Germany has many small organic farms in the Sotlstwconverted a long time ago and
have strong ties to customers (thus they may laeletonomies of scale available to larger
farms and may have higher costs due to on-farmessieg and direct marketing) and
some very large farms to the North and East (whiely benefit from economies of scale
and so have lower costs). With regards to daindpection, this tends to be extensive in
marginal areas and more very intensive in areal ascNorthrhine-Westfalia (possibly
leading to higher concentrate costs). This regiomature of production suggests that
average figures for Germany may not give an ov@iature and that figures broken down
by region may give a more accurate impression®ttist structures for organic farming in
Germany.

Market

Germany is the largest market for organic food urdpe and in 2006 sales totalled 4.6
billion Euros. Organic food accounted for 2.7% atfat food sales in 2006 (Willeat al.,
2008). The market for organic food grew at a rdté8% in Germany between 2005 and
2006 (Willeret al, 2008). Multiple retailers (traditionally less partant in the German
organic food market) had above average growth raesdid specialist organic
supermarkets whereas traditional organic shopsemadfa reduction in market share
(Willer et al, 2008). The number of households buying orgamic fregularly in Germany
increased to 22% in 2006 (based on a survey of Ja0f@cipants) and 55% bought
organic products occasionally (Willet al, 2008). There has been increasing interaction
between the German organic retail sector and theerdional marketing structures (Willer
et al, 2008). In 2006 Demeter was selling 10% of itsdoicts via the conventional trade
and both REWE (national retailer with 3,000 coni@mdl outlets) and the conventional
discount retailer Lidl and Schwartz showed an ggem moving into the organic market.

Policy

Germany was among the first countries to introdpuablic support. Responsibility for
agricultural policy and support lies with thénderfollowing common federal guidelines
but with variation in payment rates and conditibeswveen regions. From 1989 until 1992
organic farming was supported in Germany by a waié the EU extensification scheme,
prohibiting the use of synthetically produced cheahifertilisers and plant protection
products on the entire farm and ensuring that anmsbandry had to meet basic rules for
organic farming (Tuson and Lampkin, 2007). From 4.@@ganic farming was supported
within the framework of the.aenderagri-environmental schemes based on EU Council
Regulation 2078/92 and since 1 January 2001 undicles 22 to 24 of EU Regulation
1257/1999. Since 2002, thé&ndercan choose between two options of conversion sippor
option A leaves the support at a constant leveinduhe first five years from conversion
whereas option B gives front-loaded payments toféhmers in the first two years and
payments for continued organic farming from thedhyear on. (Tuson and Lampkin,
2007).

Certification

Germany has nine private standards, several ofhwdrie aiming to have standards higher
than EU regulation and more than 50 differencesstamdards compared to the EU
regulation were reported for Natural and Biolandchiflh may increase costs for their
producers). There are twenty two private contraiés in Germany (Organic Rules, 2011).
More than half of the organic farm operations ammipers of one of the nine private



associations (each with its own standard) active€énmany. These farmers manage more
than two thirds of organically farmed land (OrgaRuales, 2011). Certification costs in
Germany may be subsidized (Organic Rules, 20112001 the German government
established a national logo which is now widelydu§Buson and Lampkin, 2007).

2.3 ltaly

Structure

The certified organic crop area (as opposed tdfieertin-conversion and fully organic
land area as shown in Table 1) in Italy in 2006 ®@%,350 ha compared with 502,070 ha
in 2000 (Eurostat, 2011). The number of certifieshistered operators was 51,065
(Eurostat, 2011) compared with 55,432 in 2000. Canexgp to 2005 the amount of land
under organic production increased substantial®006 (increase of 81,060 ha) (Willetr
al.,2008). More than 9% of Agricultural land was orgaini 2006 (Willeret al.2008).

In 2006 Italy was one of the most important cepgablucers in Europe with 239,092 ha of
which 117,686 hectares are durum wheat (Wideral, 2008). Italy was also a major
forage producer (297,441 ha) and oilseed produdi7Q3 ha) (Willeret al, 2008). Italy
was also a major producer of organic olives (103,88) (Willeret al, 2008). Italy had
261,252 ha of organic grassland in 2006 (Wideal., 2008).

In 2007 the average UAA of organic holdings (indghgdorganic and non-organic area) in
Italy was 25 ha, compared with 7ha for non-orgdmildings (European Commission DG
Agriculture and Rural Development, 2010).

In 2003 (there is no regional data for 2007) therage sizes of organic holdings in Italy
varied across the regions between 9.6 ha UAA antl 44 UAA (Lampkinet al, 2007).
The smaller holdings with UAA less than 20ha wenend in the regions of Friuli Venezia
Giulia, Veneto, Trentino Alto Adige, Liguria, Abraa, Molise, Calabria, Puglia, and
Campania. The larger holdings with UAA greater tt2nha (which are more likely to
benefit from economies of scale) were found inrggions of Piemonte e Valle d’Aosta,
Lombardia, Emilia Romagna, Toscana, Umbria, Mard¢laejo, Basilicata, Sardegna, and
Sicilia. Milk production is also highly variable pending on the breed of cow with yields
varying from 2656 litres per cow for ValdostanaN?.to 8524 litres per cow for Frisona
Italiana (del Prato, 2007). Some milk productionl We intended for cheese production
and so may entail additional costs such as on-famocessing of the milk into cheese.
Given this variation across regions and dairy cogels, as was the case with Germany, it
is very difficult to obtain average figures forlitdhat are representative of the country as a
whole and a regional approach may give a greatet t& accuracy.

Market

In 2006 the Italian domestic organic market wastlvapproximately 1,900 million Euros
with a further 750 million Euros of exports. Expoxf organic products increased from
2005 by 25.7% with the main recipient countriesngelJK, Germany, France and
Switzerland.

Policy

Agricultural policy in Italy is the responsibilityf the regions (Tuson and Lampkin, 2007).
Most regional authorities encourage the uptakergémic support in “Preferential Areas”.



These are usually specifically identified in acaorde with regional development
strategies. Uptake is encouraged through two maichanisms (or a combination of both)
(Tuson and Lampkin, 2007):

e by granting higher payment rates to applicants whbslding is located in
preferential areas (Abruzzo, Molise, Piemonte, H#ento)

e by giving priority, in the applications assessmenbcess, to applicants whose
holding is located in preferential areas (Campah@anbardia, Puglia, Toscana,
Sardegna, Umbria, Veneto)

* both (Calabria, Emilia Romagna, Lazio, Sicilia).
Certification

There are eighteen control bodies in Italy and fourate standard owners (Organic Rules,
2011). The EU logo is widely used in Italy. Cediftion costs for organic farmers may be
subsidised by the regional Departments of Agricalt{©rganic Rules, 2011). There is an
emphasis on social justice with regards to thedalbarce in the Italian Organic Standards
2005 (Organic Rules, 2011). It is possible thad thay have an impact on labour costs for
Italian organic production.

2.4 The Netherlands

Structure

The certified organic crop area (as opposed tdfieertin-conversion and fully organic
land area as shown in Table 1) in Netherlands @62®@as 47,045 ha compared with
26,870 in 2000 (Eurostat, 2011). The number ofifexitregistered operators was 2,316
showing little movement on the number of 2,388002 (Eurostat, 2011). In 2007 organic
farms made up 1.1% of farms under 20ha, 1.7% aiddyetween 20 ha and 50 ha, 2.1% of
farms between 50 ha and 100 ha and 4% of farmsl@@ra (58% of all Dutch farms were
under 20ha) (Eurostat, 20119).

In 2007 the average UAA of organic holdings (inahgdorganic and non-organic area) in
the Netherlands was 42 ha compared with 25 ha éor-anganic holdings (European
Commission DG Agriculture and Rural Developmentl@0

The average organic holding size per region in @&re is no data for more recent years)
demonstrates a regional nature to organic farmintheé Netherlands. The average holding
sizes vary from 20.1 ha UAA to 68.8 ha UAA. The Haraholdings (at an average of less
than 30 ha UAA) are found in the regions of Gelaedl, Utrecht, Zuid-Holland, Zeeland
and Limburg whereas the larger holdings are foundsroningen, Friesland, Drenthe,
Overijssel, Flevoland, Noord-Holland, and Noord{Baat (Lampkinet al, 2007). This
suggests that there are larger farms in the Nanth sanaller farms in the South of the
Netherlands. This may impact on costs as largendamay be able to make use of
economies of scale to reduce costs.

Market

The market for organic food grew at a rate of 9%hi& Netherlands between 2005 and
2006 (Willeret al, 2008). Organic retail sales accounted for 1.9%he food and drink
market. The main source of organic food sales wérele food shops (43% of organic



turnover) but discount stores showed an increasgganic sales. Organic dairy products
had the highest share of the food market at 3.8%gwied by fresh fruit and vegetables
(2.8%) (Willeret al, 2008). Growth had been steady at 5-7% in thesy®a2006. In 2005
EkoPlaza launched a large organic supermarketetiigg others to consider rethinking
current organic shops.

Policy

The government subsidised organic production fr@@84lunder the scheme ‘Regeling
Stimulering Biologische Productiemethode’ (RSBP; g&vic Production Financial
Incentive Scheme) (Tuson and Lampkin, 2007). It wan found that the uptake of
organic agriculture in the Netherlands had staghated it was concluded that subsidies
should be increased for farmers in conversionistaftom 1999. Farmers could only have
a payment for one 5-year period, the payment cdnddfor either conversion or for
continuing to farm organically if they had been amig farmers for some time and had
never before had a subsidy for growing organic pced Tuson and Lampkin, 2007). Up to
29th March 1999, the RSBP was open continuoushnéw applications. From then until
2002 the RSBP scheme was opened each year one@ttimes for a limited application
window. In 2003 the scheme was not open for apiptiea and in 2004 the RSBP was
opened for applications for the last time. From20pport payments for continuing with
organic farming were opened to all organic farmarsluding those who had previously
had assistance to convert (Tuson and Lampkin, 2007)

Certification

Agricultural products certified in the Netherlands “organic” can be identified by the

“EKO” trademark. Organic products are inspectedksl, an independent inspection body
appointed by the Dutch government (Biologica, 20Te Dutch label for biodynamic

products is Demeter. Inspection of biodynamic potsluis undertaken by Skal and
Stichting Demeter (Biologica, 2011).

The regulations from SKAL include a specified minim amount of space for various
livestock and specified minimum grazing time, deffieeds that can be used and specify
how many days animals have to be out for pasturgai@c Rules, 2011). These may
increase housing costs for livestock.

2.5 Poland

Structure

The certified organic crop area in Poland in 2008swi7,570 ha (Eurostat, 2011).
Compared to 2005 the amount of land under orgarudygtion increased substantially in
2006 (increase of 68,300 ha) (Willet al.2008). Poland is a major producer of organic
fruit including new walnut plantations (50,200hgiller et al, 2008).

The number of organic producers increased in 2008,194. Due to the small size of
organic farms (20 ha on average) and lack of predgooups many organic products are
sold as non-organic or consumed by the producetstimre is increasing consumer
demand (Soil Association, 2007).



Most of the organic farms do not specialise in ec#fr type of production but are mixed
farms. The average size of an organic farm in Rblarabout 20 ha, whereas the average
size of all farms is 7 ha (FiBL, 2011d).

Since Poland had a shortage of available orgaeid 22006 they had a derogation to use
conventional seed (Zakowska-Biemans, personal conwation, 2010). This reduced seed
costs in Poland as farmers did not have to pagtt@nic premium.

Market

A greater numbers of supermarkets were enteringrienic market in 2006 and consumer
demand for organic products was creating a dedfaiaw ingredients (Willeet al, 2008).

Policy

In Poland before it joined the EU the law on orgdarming was a parliamentary act called
Act on Organic Farmingvhich came into force in 2001. The act defined oigdarming
and introduced general rules. It was based on EEQuRtion 2092/91 (Tyburski and
Zakowska-Biemens, 2003) but allowed the tetherihgjvestock. There were also areas
where Polish law required additional procedurespamed with the EEC regulations: such
as attaching a statement on the level of air angém@ntamination of a given area from
the Inspectorate for Environment Protection andridtem statement on the level of soil
contamination with heavy metals (Tyburski and ZagkavBiemens, 2003). Ekoland rules
set a minimum area that a farm has to set asideiddiversity and define certain aspects
in more detail than the EU regulation which may@ase the costs of production (Organic
Rules, 2011).

Certification

Prior to Poland joining the EU six private inspentibodies operated: AgroBioTest Ltd,
Bioekspert Ltd, PCBC — Polish Centre of Researah @ertification, COBICO Ltd, PNG
Ltd, Ekogwarancja PTRE Ltd (Tyburski and ZakowskarBens, 2003). All of them
performed inspection and certification in accordandth the state standards. Two private
logos were present on the Polish organic markete ®ldest, and best reputed was
EKOLAND (which has both its own production standaeahd a logo) and the other one
was PTRE logo (Tyburski and Zakowska-Biemens, 2088) control bodies now operate
that are recognized by the competent authority gdiole one public control authority
(Organic Rules, 2011). Certification costs for angafarmers may be subsidized by the
Agency for Restructuring and Modernization of Agitare (Organic Rules, 2011).

2.6 Sweden

Structure

The certified organic crop area (as opposed tdfieertin-conversion and fully organic
land area as shown in Table 1) in Sweden in 20066204,298 ha compared with 143,552
in 2000 (Eurostat, 2011). The number of certifiedistered operators was 6,230 compared
with 4,278 (Eurostat, 2011). In 2007, the percemtaigorganic farms increased from 4% to
5%. Organic farms made 1.9% of farms less thana2@ 2% of farms between 20 ha and
50 ha, 7.1% of farms between 50 ha and 100 ha &% &f farms >100 ha (Eurostat,
2011d)



In 2007 the average UAA of organic holdings (indghgdorganic and non-organic area) in
Sweden was 92ha (this may include, not just cedifirganic farms but also farms which
are managed organically but are not certified) caneg with 40ha for non-organic
holdings (European Commission DG Agriculture andaRDevelopment, 2010).

In 2006 the average holding size per region vafiecth 48.9ha UAA to 107.4ha UAA
(Lampkinet al, 2007). The smaller farms (at less than 80ha Ué&\ld be found in the
regions of Blekinge, Dalarna, Gavleborg, Hallandmtland, Kronoberg, Norrbotten,
Orebro, Skane, Vasterbotten, Vasternorrland, anstr#aGotaland and the larger farms
could be found in the regions of Gotland, JonkopkKamar, Ostergotland, Sodermanland,
Stockholm, Uppsala, Varmland and Vastmanland (Lamekal, 2007).

Market

The turnover from sales of organic products in Ssmedias estimated to be equivalent to
379 million Euros in 2006 which represents betw2¥#nand 3 % of total food sales (Willer
et al, 2008).

Policy

There are a wide range of measures implementedppost organic farming in Sweden
(Tuson and Lamkin, 2007). Support for organic pwtitun started in Sweden in 1989 with
conversion payments under the national regulatidgrordrdning om stod ill
alternativodling’, which was updated in 1994 to ggiincreased subsidies. Under EU
regulation (EC) 2078/92, a regional programme wasoduced in 1995, and under the
E&RDP for Sweden an updated organic farming schea released in 2000 which was
then centralized (Tuson and Lampkin,2007).

Training and education has been a strong featurpotity support in Sweden, with
regional and national programmes as well as spstciativice provided by agricultural
societies and private organizations (Tuson and lian@007).

Certification

Sweden has no national certification body or ledgish defining organic farming. Prior to
2007 two private sector inspection and certificatimdies were recognised (KRAV and
Svenska Demeterforbundet) (Tuson and Lampkin, 200RAV is a private certification
body for organic production and its standards idelthose for crop and animal production,
processing, textiles, retailing, catering and inipgr They are equivalent to the IFOAM
standards for organic production (Tuson and Lampk@®7). In 2007 five control bodies
were recognized. Certification costs of organieniars may be subsidized by the Ministry
of Agriculture (Organic Rules, 2011). KRAV standsyrdspecially with regard to livestock
feed and housing, exceed the EU regulations amdagoimpose different costs on farmers
(Organic Rules, 2011).

2.7 The UK

Structure

The certified organic crop area (as opposed tdfieertin-conversion and fully organic
land area as shown in Table 1) in the UK in 2006 w8&89,108 ha (Eurostat, 2011)
(compared with 242,473 ha in 2000). The numberedfifeed registered operators in 2006



was 6,889 (Eurostat, 2011) (compared with 5,502000) and the number of organic
producers was 4,639 which represented an annuakise of 7% (Soil Association, 2007).

The average size of an organic farm in the UK, a@sutated by the Soil Association
(2007), was 143ha in January 2006 and dropped 2b&l® January 2007 mainly as a
result of large Scottish hill farms withdrawing rincorganic production in that period (Soil
Association, 2007). In 2006 the fully organic fadrarea in the UK was mostly grassland
with permanent pasture at 72.3% and temporary dy55.2%, arable consisted of 8.8,
horticulture 1.7% and the remainder consisted ofl |bor forage, silage and other crops,
woodland and land whose purpose was unknown (Sibéiation, 2007).

In the UK in 2006 the average holding size variesinf 54 ha UAA to 343 ha UAA
(Lampkin et al, 2007). Within England the size varied from 54haAUin the Eastern
region to 255 ha UAA in the North East. The smalliems (less than 100ha UAA) could
be found in Yorkshire and Humberside, East MidlaMisst Midlands, Eastern, and South
West. The larger English farms could be found m Morth East, North West, and South
East. The average size of an English holding wase®Q9AA whereas the average size of a
Northern Irish holding was much smaller at 38 haAJa Welsh holding was similar to an
English holding at 111ha UAA, and a Scottish hajdwas much larger at an average of
343ha UAA (Lampkiret al, 2007). This suggests that organic farms are tangie north

of the UK compared with the South and this may haweémpact on costs. It should be
noted that the costs quoted in Section 3 of thertepe for England and Wales only and so
do not include the impact of the larger Scottisimiz

In 2006 production of organic arable cereals shomedncrease but demand for animal
feed and milling remained high especially as in #atg2005 the EU confirmed that the
non-organic component of organic animal feeds wduoig from 10% to 5% for ruminants

and from 20 to 15% for monogastrics (Soil Assoomati2007). The area of organic

horticultural land increased by 10% in the yearJsmuary 2007. Blight incidence in

potatoes was below average (Soil Association, 208if)gesting that crop protection costs
may have been lower that year for potato producers.

It was estimated that 31,000 organic beef cattleeveéaughtered in 2006 representing an
increase of 13% and 291,00 organic lambs were Istatefd representing an increase of
41% (Soil Association, 2007). The number of orggmgs slaughtered showed, in contrast,
a decrease of 10% despite continued demand foniorgark in the UK. This was partly
attributed to high production costs which were exbhated by the reduction in the non-
organic element of organic feed. The organic pguttarket continued to increase with a
rate of 39% since 2005 up until 2007/08.

One deterrent to farms entering organic milk préidac(where a possible deficit in supply

was identified) was the high cost of organic feduclv was estimated at £260/tonne having
increased significantly in 2006 (Soil Associati®@07). In 2006 there was a period of
drought with high temperatures and so relianceaugbt-in feed was as high as during the
winter due to poor-quality pasture (Soil Associati@007) thus high feed costs would be
expected in this period.

Market

Organic food accounted for 2.5% of total food s@e2006. The market for organic food
grew at a rate of 20% in the UK between 2005 arab2@iller et al, 2008). The UK



organic market (including non-food products) greyw 22% in 2006 (Soil Association,

2007) although conversion of farms to organic rewdislow. The market has declined
recently in response to the financial crisis. Tiegority of organic foods (75%) in the UK

are sold through multiple retailers (Willet al, 2008; Lampkiret al, 2006).

Policy

Policy support is the responsibility of the devalvadministrations. The Organic Aid
Scheme (OAS) was introduced in all four regions1®94 following EC regulation
2078/92. In 1999 this was replaced by the Orgamoming Scheme which led to an
increase in organic land of 150,000 ha in nine tmentt closed due to having spent its
entire budget and was reopened in 2001. In 200Bmtpor farms which had converted
was introduced and in 2005 the OFS was closedr Alit, in England financial support
for conversion existed in the form of payments dgirconversion under the organic entry
level stewardship (OELS) from March 2005 scheme Wales through the Organic
Farming Scheme (OFS) from 2006, in Scotland thraihghOrganic Aid Scheme (OAS)
and in Northern Ireland through the Organic Farm8aheme (OFS) (Lampkiet al.,
2006). In England support for maintaining orgarioming was available under the OELS
scheme which is open to all farms with organicifieation, who manage all or part of
their land organically and who are not membershaf previous schemes (which were
closed to new members but still continuing for entrmembers). The OELS replaced the
previous scheme (Organic Farming Scheme). In Wmle8006 support was available
through the Organic Management Scheme (OMS) gi8ngport for 5 years after
conversion. This payment could then be combinech véither of the Welsh agri-
environment schemes existing at the time (the dladeGofal and the new Tir Cynnal). In
Scotland organic farms could enter the OAS (as Wigir conversion support scheme, this
scheme is selective and subject to an environmantdt and the farm’s compliance with
good agricultural practice and environmental caoodg). There was no further support in
Northern Ireland after conversion in 2006 (Lampédiral.,2006).

Daugbjerget al. (2011) found that in England the significant pglineasures with regards

to impact on organic producer numbers and total Emea under organic production were
the introduction of the Organic Farming Scheme prilAL999, the EC regulation 2092/91

amendment to include organic livestock and theamphent of the Organic Farming

Scheme with the Organic Entry Level StewardshipeSahin April 2005.

Certification

In 2007 there were 5 nationally operating and 2ores based private organic certification
bodies in mainland UK and 2 bodies registered @tahd were also recognised by the
competent authority of the UK. (Lampkat al., 2006). Certification costs for (Scottish)
farmers may be subsidised by the Scottish goverhrbeh not all operators qualify
(Organic Rules, 2011). The Soil Association privstandards include stricter provisions
on livestock feed, grazing and housing comparedh \Eit) regulations and also include
further detail on allowed fertilisers which may deto higher cost (Organic Rules, 2011),
The standards of the other bodies are very similddentical to the EU regulation. The
national standard of UKROFS is no longer in operati

2.8 Denmark



Structure

The certified organic crop area (as opposed tdfieertin-conversion and fully organic
land area as shown in Table 1) in Denmark in 2086 83,048 ha compared with 93,371
ha in 2000 (Eurostat, 2011). The number of cedifiegistered operators in 2006 was
3,584 compared with 4,274 in 2000 (Eurostat, 2011)2007 the average size of an
organic holding (including organic and non-orgdaited) in Denmark was 69 ha compared
with 59 ha for a non-organic holding.

In 2006 the average organic holding size was 64A.8JAA in Jylland, 31 ha UAA in
Sjaelland and 18.2 ha UAA in Fyn (Lampkat al, 2007) showing a large degree of
regional variation. In Denmark organic farms ard paly specialised but crop and
livestock production take place in different partshe country. Most of the organic animal
production is concentrated in Jylland on sandysseihereas the islands Fyn and Sjelland
have mostly clay soils and therefore mainly cropdpiction (Padel et al., 2007). In 2006,
86% of organic grassland and 94% of organic dady production were concentrated on
Jylland and 78% of arable production (based on Lkamgt al., 2007).

Market

Organic food accounted for 4.5% of total food sae2006 (Willeret al, 2008). In 20086,
Denmark suffered from organic milk oversupply bubsequently was trying to source
more organic milk suppliers (Willeat al, 2008). The value of the organic market grew by
18% in 2006. Danish consumers came third in terierganic spend per head within
Europe (behind Switzerland and Lichtenstein) (Wile al., 2008). In 2001 supermarket
sales accounted for 80% of total organic food sal&e=nmark (Daugbjergt al, 2011).

Policy

Denmark was the first country in the EU to supmoganic production, It enacted a law on
organic farming in 1987 which provided state cerdfion and labelling for organic
products and gave subsidies for the first threesyefthe conversion period (Daugbjerg
al., 2011). Regular subsidies for organic farming weteduced in 1994 as a consequence
of EC regulation 2078/92 providing conversion sdies for the first 2 years and
permanent organic subsidies. These were alterd®96 to increase the supply of arable
and pig products (Daugbjesegs al, 2011). In early 2000s these subsidies were altere
reward the provision of environmental benefits eatthan specific commodities and an
additional 2 year conversion period subsidy was emrahilable to non-dairy farmers. In
June 2007 this was extended to dairy farmers afigiens made in 2006 suggested that
there would be an undersupply of organic milk innBrk due to export to Germany
(Daugbjerget al., 2011).

In 1997 the state provided 90% of the cost of casiva advice for the 12 months before
and after conversion (Daugbjeeg al, 2011). Also, the state funded research into ricga
farming with the most recent programme providingdimg of 27 million Euros for the

period from 2005 to 2011.

In general, Denmark introduced measures 7 yeaheretiran the UK and used a greater
range of policies (Daugbjergt al, 2011). This suggests that the Danish market neay b
more mature than the UK market and may have andimmathe costs. Daugbjesd al.
(2011) assessed which policy measures had theegtesffect on organic farming with
respect to numbers of organic producers and théltotd area in organic production. They



found that the three policies which had the greategact on these indicators in Denmark
were: the introduction of organic subsidies for fulairy farms, the extension of permanent
and conversion subsidies for a further period i8718nd support towards marketing costs
and expenditures .

Certification

Denmark has an official set of regulations andnglsi unique symbol for organic products
- The regulations associated with the @ label aeetl on EU legislation, although Danish
rules still apply in a few areas where EU legislatdoes not cover all aspects of organic
activities (FIBL, 2011b). The State carries out itgpections for this certification and also
covers the costs, so that farmers don’t have tofpashis. The Danish regulations from
2006 include the use of 100% organic feed for ramis of which only 30% can be from
in-conversion land (or 60% if grown on the farmyg@nic Rules, 2011). This is likely to
increase feed costs. There are also several atalifinitations with regards to substances
used for crop protection and with regards to cosieer(Organic Rules, 2011).

2.9 France
Structure

The certified organic crop area (as opposed tdfieertin-conversion and fully organic
land area as shown in Table 1) in France in 2006 489,589 ha compared with 230,739
in 2000 (Eurostat, 2011). France was one of the img®ortant cereal producers in Europe
in 2006 with 83,861 ha of cereal (soft wheat: 36,hd) (Willeret al, 2008). France was a
major forage producer (122,513 ha) and a majorywredof oilseeds (18,708ha) (Willet
al., 2008). France had 219,763 ha of organic grassar&D06 (Willeret al, 2008). In
2000 France had 14,485 certified registered orgaperators and by 2005 this had
increased to 16,566 (Eurostat, 2011).

Organic farms were 1.6% of holdings under 20 haolof holdings between 20 ha and 50
ha, 2.1% of holdings between 50 ha and 100 ha aB% Df holdings over 100 ha
(Eurostat, 2011f). The average UAA of an organildimg (including the organic and non-
organic land) in France in 2007 was 58 ha compat#d52 ha for a non-organic holding
(European Commission DG Agriculture and Rural Deggient, 2010).

Market

Organic retail sales in 2006 were 1,700 million d&auand showed signs of continued
growth. 75% of consumers regularly shopped for miggroduce in multiple retailers,
37% at weekly markets, 30% at specialist shops, BR#elicatessens and 23% on farms
(Willer et al, 2008).

Policy

Producer support payments in France were contraldrally but had regional elements
in terms of support levels, types of agricultur@marted and budgets available in each
region (Tuson and Lampkin, 2007). Producer suppaytnents in France were mainly for
the conversion period (two to five years) with nogoing payments to support organic
farming after conversion. There were a number gfsiens to the scheme, including a
year-long break in 2003 due to governmental reviéther support measures in France



included compulsory training schemes and supparnfarketing and processing (Tuson
and Lampkin, 2007).

Certification

There are 5 private control bodies in France (QmRules, 2011). Certification costs for
farmers may be subsidised by the regional diretgsror Food, Agriculture and Forestry)
(Organic Rules, 2011). There is a national logodayanic food (Agriculture Biologic).
The French governmental regulations allow only 16Ptéhe feed to be non-organic for
both ruminants and non-ruminants and the NaturBregres private regulation is even
stricter as it requires 100% organic feed for pgges except under exceptional climatic
conditions (Organic Rules, 2011). This is strictean the EU regulation and so may
increase livestock feed costs for French orgamiméas.



3 Production costs in organic farming
based on national sources other than
FADN

The FACEPA validation process of the GECOM showhdt tto ensure a correct

interpretation of results from other sources imtieh to GECOM cost estimations, a very
careful examination of these sources is needed reitipect to the approach used, the
definitions of costs and cost categories, the defmand calculation of imputed costs and
the scope of the costs allocated (Offermann andnK#amss, 2011). The challenges
experienced during the collection and processingaxt data from other sources for
conventional farming are amplified for organic famgnot only due to even fewer sources
being available, but also due to the greater ingmme of methodological issues concerning
the treatment of farm-produced production factard atronger interlinkages between all
farm processes.

Against this background, this chapter starts witlisgussion of the costs calculations from
national sources which were available for this gtudliscussing the respective
methodological approaches as well as details oh eauntry’s data. Production cost
figures are then illustrated and compared betweentaes for milk, wheat and potatoes.

3.1 Data

Additional production costs data for validation poses is often limitedly available. As
described by Offermann and Kleinhanss (2011) pridliccosts are rather given as
specific cost items than activity or product spedifjures. Even more limited than data for
“ordinary” agricultural commodities is the availdpi of organic production cost data.
However, organic data validation is of great impode due to small FADN sample sizes
for many years and countries of production. Thédesion of organic GECOM estimations
in this context is therefore done by means of EXQEmplates that were distributed,
collected and analysed by the Organic Researchr&€€@RC) in Newbury, UK. Experts
from Denmark, France, Germany, Italy, the NethettatyK and Sweden provided product
specific direct and imputed costs which was usdil in these templates.

Table 3-1 gives an overview of the methodologigairaaches of these data. For each of
the seven countries and three products the regime, period, source and methods are
listed. The majority of the studies consist of datem the time period 2005-2006. In the
case of France wheat and potatoes data from 20@%camilk from 2000 to 2006 are
used. For Germany, data from two different timequer (2004 and 2009 for milk, 1999-
2002 and 2009 for wheat and 2009 for potatoesyiaveed. Where one single data set was
not comprehensive, figures from other sources weeel complementary.



Table 3-1: Methodological Approaches of Nationald#s other than FADN

Denmark France Germany Germany Italy Netherlands Poland Sweder UK
Milk
Regior No specific  Basst No specific  No specific  Firenz¢ No specific ~ No specific  No specific  England
regior Normandit  regior regior regior regior regior and Wale
Time 200t 2000-2001 200 200¢ 2005-2001  200¢€ 200¢€ 200¢€ 2005/200
Perioc
Sourct Statban Institut de ~ KTBL KTBL Equizoobic LEI FADN Swedisl Farn
I'elevagt Board of Busines
Agriculture ~ Surve)
Methoc Country Farmr Planning Planning Farmr Farm Farm No Farm
Statistic: Survey Date Date Surve) Accountanc  Surve) informatior  Surve)
Data
Potatoe:
Regior Brittany No specific No specific ~ No specific  No specific  England
regior regior regior regior and Wale
Time 200¢ 200¢ 200t 200¢€ 200¢ 2005/200!
Perioc
Sourct Arvalis - KTBL KWIN date ~ FADN Swedisl Simon
Institut du by WUR Board of Moake:
Vegeta Agriculture  (Farmr
Busines
Survey)
QOrganic
Farm
Methoc Farm Planning Expert Farm No Farm
Survey Date Judgemer Surve) informatior  Survey
Planning
Date
Wheat
Regior No specific  Pays d Schleswig  No specific No specific ~ No specific  No specific  England
regior Loire Holsteir regior regior regior regior and Wale
Time 200& 200¢ 1999-200:  200¢ 2005/200! 200¢€ 200¢€ 2005/200!
Perioc
Sourct Statban Arvalis - KTBL KTBL KWIN date ~ FADN Swedisl Simon
Institut du by WUR/LEI Board of Moake:
Vegeta Agriculture  (Farmr
Busines
Survey)
QOrganic
Farm
Methoc Country Farm Planning Planning Expert Farm No Farm
Statistic: Survey Date Date Judgemen  Surve) informatior  Survey
Farn
Accountanc
Data

Source: Own composition based on national sources

With regard to data generation there are threerdifft groups the countries” data can be
assigned to:

* FADN (partly Denmark, Netherlands and UK),
« farm survey (France, Italy),

e planning data (partly Denmark and UK, Germany).

FADN data are based on annual accounts of repasantest farms within this network.
Farm surveys are smaller in terms of sample sizespatial dimension than FADN data.
The farm surveys used in this study are based mplea between 10 and 30 farms and
often have a local focus (particularly in ItalyJafning data make use of expert estimated



figures. Since for instance a machine’s usefulnestitd life may deviate from its actual
life, estimated cost data might be higher than eoglidata and as a consequence cause an
overestimation of production costs.

Allocating costs to specific products in organienfilng poses many challenges (e.g DLG
2007) and the data sources available for this sthedye often chosen different
methodological approaches to deal with these, wmeled to be considered when
interpreting the results. Important differencestelo the following aspects:

1. Cost allocation of fertilizers in crop productioystems

As organic cash crops such as potatoes or wheatlyisapresent one segment within a
long-term crop rotation, the question arises howatcount for the value of internal
transfers of nutrients in such systems. With regarf@rtilizer costs the data sets used show
methodological differences across countries. Nuotrigosts can either be considered as
directly by accounting for the market value of mamspreading costs of livestock manure
and incurred costs like phosphorus or lime costsndirectly by accounting for crop
rotational transfers like clover/gras pasture. He studies considered nutrient costs are
treated as follows:

« In the case of the Danish, the Dutch and the Swedkida only organic fertilizer
costs (market prices) are taken.

 For Germany 2002 (only applicable for wheat) thept nutrient demand is
accounted for within the crop rotation. That meansestimated farm internal
monetary value is used which considers full codtsnetrient accumulation
measures (e.g. legumes or intercrops).

e For Germany 2009 and UK only the variable costsmafck spreading are
considered. This approach implies that muck istiébas waste and does not have
any market value.

e The French and the Italian data sets lack infomnasibout data generation about
fertilizer costs.

2. Possible variations in organic standards:

Since in most cases the countries” data sets doprmide any information about
production standards, cost effects of higher prodnctandards such as private standards
are not considered.

3. Climatic vulnerability and potential inter-annualst variations:

Environmental conditions have an impact on yieldd eosts in OF. Using data from one

single year of production makes comparisons diffisince costs in this single year might

not represent the costs generally prevailing (fmtance due to certain diseases in this
year). Euvrard (2010) points out that in 2007 Fhepotato crops were badly affected by

blight resulting in low yields and high costs obpmprotection. This issue can be tackled by
taking data from a time series of more than one.y@&nhill (1990) recommends using

data from a full crop rotation (minimum 3-5 years).

Regarding the data on hand for this study: In alles where data from a time series of
several years are available such data are uses.igthe case for milk data from France
(2000-2006) and for wheat data from Germany (gaedrd999-2002). For the remaining

countries and products data from one single praglugteriod are taken.



4. Farm heterogeneity in organic agriculture:

Wherever available, data that ensure good compayalue to similar farm structures
(UAA, herd size, feeding intensity, etc.) are tak&here are basically three “intensity
groups” for each product, the countries” data @adsigned to. Milk: (1) High intensity:
Denmark, Italy (although big interregional diffeoes can be observed in here) and
Sweden, (2) medium intensity: Germany 2009 and\ibtherlands and (3) low intensity:
France, Germany 2004 and UK.

Potatoes data show the following picture: (1) Hyggdds: Netherlands, (2) medium yields:
France, Germany and UK and (3) low yields: Sweden.

Wheat data are less variant. More or less equddis/iare shown by Denmark, France,
Germany 2002, Germany 2009 and Sweden. A slighglgdn yield is shown by UK and
the highest yield is shown by the Netherlands.

5. Replacement costs in dairy production systems:

In the case of the British and the German (2004 20@9) case studies, livestock is
accounted for as being imported to the farm toa@plculled cows. Therefore, livestock
purchase costs are calculated by multiplying thetafity rate with auction-based prices
for heifers.

Where stock replacement cows are not market puedhéss for the remaining countries)
breeding is carried out farm-internally. These tineg costs are included in the respective
cost categories of the case stutlies

6. Roughage fodder and litter costs in dairy productigstems:

* Roughage fodder in dairy systems is assumed todbketnpurchased in the studies
from Denmark, Germany 2009, Italy and Sweden. Thezeforage market prices
are used to assess roughage fodder costs.

« In the studies that consider roughage fodder as/atdd farm-internally (France,
Netherlands and UK) farm-internal production casts accounted for. Land costs
of the area used for fodder production are addguadaduction costs II.

* Roughage costs for Germany 2004 are based on fudt calculations.
Consequently, roughage land and labour costs afteded in production costs |
and therefore not listed in production costs Il.

Roughage fodder costs and litter (straw) costgen as a sum.
7. Assignment of various costs to overhead costs:

General farm costs that accrue independent of Xteneof production are categorised as
overhead costs. These are insurances, organifiaaitin costs or certain taxes. In the UK
and Sweden potatoes and wheat data irrigation @stsncluded besides the overhead
costs named above.

8. Labour, land and capital costs:

! Detailed information about farm-internal breedausts and the assignment of costs to the
respective cost categories are not available.



* Labour costs are given as the sum of family andibegb labour costs. In the case
of farm surveys, wages are calculated by takingiecap data. When costs are
estimated on the basis of planning data, calcylatages (e.g. from the
agricultural wages board) are considered.

« Where data are provided, the country specific laosts are extracted from the
respective data sets. Where data sets lack theegedi, Eurostat land costs are used
supplementary. All land costs are given as rentaép.

* Capital costs are calculated on the basis of thatcp specific interest rates. Fixed
capital costs are provided for milk. Here, the safreapital costs of buildings and
machinery is given. For potatoes and wheat workaqgjtal costs are calculated for
a time period of three months. Fixed capital céstsgpotatoes and wheat are not
available.

In the following, the data basis used for costnestions is described for each country in
detail.

The Danish organic milk and wheat data are extracted fromnidgonal Danish statistical
database. Dependent on farm type, representatii@tigral enterprises are taken and the
costs of the respective categories (seeds, fertjlemergy) are divided by the mean area of
farmed land in hectares. Imputed labour costs & amnd wheat are also extracted from the
national Danish statistical database, whereas ¢asts are taken from Eurostat. The data
set provides an average annual milk yield of 758 cow, a potatoes yield of 20 tonnes
and a wheat yield of 4.1 tonnes per hectare.

For France three data sets which are all based on farm saraey used. Milk data by the
Institut de I'elevage are most representative tsxaairy farms are surveyed throughout
the entire country over the time period 2000-2006& sample size is 20 farms. Potato and
wheat data originate from the Arvalis - Institut dagetal. For potatoes average figures of
a group of 25 farms from various regions in Fraace taken. The period surveyed is
2008/2009. The average annual yields are 4762 Kgper cow, 22.5 tonnes (a range of
15-30) of potatoes and 4.1 tonnes of wheat peahect

The German data sets are extracted from the literature artheordata base by the
Association for Technology and Structures in Adtioe (KTBL). To assess the influence
of energy and fodder price fluctuations, differénte periods are viewed. Data from 2004
and 2009 for milk as well as from 1999-2002 and2fiy wheat are considered. Potatoes
data from 2009 are used.

Milk and wheat figures for 1999-2002 and 2004 ao¢ghbtaken from the Management
Handbook for Organic Farming by Redelberger (20@9ta originate from agricultural
management reports by the chamber of agriculturé e organic advisory and
experimental service in the federal state of SeVipsiolstein. 2009 milk, potatoes and
wheat data are downloaded from KTBL online datdectibn for organic enterprises.
KTBL data are planning data and therefore baseahogstimated approach.

To assure product costs comparability over timddihgs that show approximately the
same structural conditions are chosen. Wheat ediook for both time periods are carried
out under the assumption of a field size of 5 hmealium soil quality and a farm-field

distance of 5 Km. Milk data are based on a here afz60 animals and an annual yield of



5500 kg per cow (2004) as well as a herd size @rbdhals and an annual yield of 6000 kg
per cow (2009). Underlying dairy cow replacemertgsare 25% (2004) and 24% (2009).

Italian milk data are extracted from Chiori et al. (200€6)rveying a farmers” cooperative
in Firenze region. The utilisable agricultural aieal71 ha and there are 210 livestock
units. The average milk yield is 7738 per cow and year.

Dutch data for milk are based on 2006 FADN data providgthe Landbouw Economisch
Institut. Number of holdings sampled is 18. The U&A6 ha. The number of dairy cows
is 70. Unlike milk, product-specific data for orgaipotatoes and wheat are not available.
Instead, average farm-type specific (arable, fildetable) data are used to provide some
of the data (e.g depreciation, land costs, labosts}. Potatoes and wheat specific data are
taken from Quantitative Information of AgriculturBlusinesses (KWIN) data set by the
Wageningen University and Research Centre.

Swedish potatoes and wheat data originate from the Swelldrd of Agriculture. No
specific region is surveyed. For potatoes and whaaedium yield is assumed (18 tonnes
of potatoes and 3.6 tonnes of wheat per hectare).

UK data are based on the Farm Business Survey (Whmths into the FADN) and
planning data/expert judgements in England and $Vétishould be noted that the costs do
not include the impact of the larger Scottish farkihere necessary, data are added from
agricultural Management Handbooks by Lampkin e{\arious years), John Nix (various
years) and the Scottish Agricultural College (2Q08D).

Milk data 2005/2006 originate from the farm busmsearvey as quoted by Simon Moakes
in “Farm Incomes in England and Wales”. A milk yiedf 5283 kg per cow and year is
given.

Potatoes and wheat data are extracted from then@r&§arm Management Handbook by
Lampkin et al. and supplemented with data from f#odin Nix Farm Management
Pocketbook. For potatoes a yield of 25 tonnes andvheat of 5 tonnes per hectare is
assumed.

3.2 Production costs of milk

Figure 3-1 provides an overview of production cdsper tonne milk. Production costs |
are defined as all costs excluding labour, land aagital costs. The countries are
categorised according to their methodological apghnaof roughage costs calculations. The
first group is based on full cost or market prioglder calculations, and thus implicitly
include costs for land and labour used for fodaedpction. The second group is based on
farm-internal roughage fodder production.

In the first group Germany 2009 shows the highests; followed by Germany 2004,
Denmark and lItaly. In the second group the Nethddashow the highest costs ahead of
France and the United Kingdom.

2 Due to non-availability of yield figures, this val was derived by dividing milk-based revenues by
the milk price per litre.



As pointed out in the introduction, livestock regdenent costs in the case of Germany (04
and 09) and UK are based on auction prices. Theyahout 50 Euro per tonne milk for
Germany and about 40 Euro per tonne milk for UK.

Looking at the figures of every single cost catggibrcan be asserted that where it is
market purchased, roughage fodder costs accoutti¢drighest costs of all cost categories
(between 50 and 160 € per tonne). These figuresrcmtal costs of fodder production
(including land and labour). Concentrates accoon80 to 96 Euro per tonne milk.

Depreciation costs are shown as the sums of maghared buildings depreciation and
vary between 17 (Denmark) and 104 (France) Eurdgrare milk. Veterinary costs range
from 5 (France) to 18 (Netherlands) Euro per tomil&. Energy costs are comparable in
amount to veterinary costs (1.4 to 24 € per tonin&)nirhey are given as the sum of
electricity and fuel costs in all of the studies.

Maintenance is the machinery and buildings maimeeaadded together. Maintenance
accounts for 2.6 (Italy) to 94 € (Germany 2009) toene milk.

Miscellaneous overhead costs vary from 3.9 (Itadyp4 (France) € per tonne milk. For
Germany 2009 no miscellaneous overhead costs ailalale.

Figure 3-1: Production costs | of organic milk
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For interpretation purposes it has to be consid#ératinot all cost categories are available fopediducts and
countries. Detailed information about national da®provided in chapter 3.1.
Source: Own illustration based on national costidations.

As illustrated in Figure 3-2, production costswhich include labour and land costs) are
highest for the Netherlands, followed by German920dtaly, Germany 2004, Denmark,
France and United Kingdom.

In those cases where fodder is market purchasdddder costs are estimated based on
market prices, respective forage land and labowtscare already accounted for in
production costs | (as shown in figure 3-1). Wheneghage is grown farm-internally, land
costs are accounted for in production costs llsThithe case in the studies from France
and the Netherlands (see figure 3-2). In the céd&aly and the UK the fodder is partly



grown farm-internally and partly imported from adesthe farm. Consequently, land costs
are comparatively low in these two countries (tdl¥) and 25 (UK) vs. 55 (France) and
57 (the Netherlands).

Labour costs are given as the sum of family andubeb labour costs. They range from 23
(France) to 225 € (Italy) per tonne milk.

Capital costs are given as total fixed capital £oghachinery and buildings). With
Denmark (44 € per ton) and the Netherlands (126r@qm) capital costs are only available
for two countries.

To get an impression about costs dependent of ptiaduintensity, the milk yield is given
in kg per cow and year on the secondary Y-axesigiré 3-2. Denmark and Italy show
relatively high yields (appr. 8000 kg), Germany &% the Netherlands medium yields
(appr. 6000 kg) and France as well as Germany @4J&nlower yields (appr. 5000 kg).

The United Kingdom has the lowest production cdstéollowed by France, Denmark,
Germany 2004, Italy, Germany 2009 and the NethdgaRrance and UK which show the
lowest milk yields also show the lowest productimsts Il (349 and 345 € per tonne).

However, it must be noted that the data baseseofwib countries lack fixed capital costs.
On the basis of the other countries” figures, inmguthese figures would cause an increase
of production costs Il of 50 to 100 Euro per tomnitk®. As a result, France and UK would
still show the lowest production costs Il but altnos line with Denmark and Germany
2004.

Although Italy shows comparatively low productiomsts |, with 225 Euro per tonne milk

it has the highest labour costs of all countried @nsequently the third highest production
costs Il. Being compared to Denmark which dispkygroximately the same yield as Italy,
labour costs are about three times as high.

Figure 3-2: Production costs Il and annual yieldas§anic milk
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For interpretation purposes it has to be consid#ratinot all cost categories are available fopedducts and
countries. Detailed information about national dat provided in chapter 3.1.

Source: Own illustration based on national costudations.

% Fixed capital costs vary from 44 (Denmark) to {R@therlands) Euro per ton milk.



3.3 Production costs of wheat

Figure 3-3 illustrates productions costs | of oigawheat. The Netherlands show the
highest costs, followed by Denmark, Germany 2002née, Germany 2009 as well as UK
and Sweden. As it was the case for milk, not alitomategories are available for all
countries.

Seed costs are relatively even across countriesy Tange between 16 (UK) and 36
(Germany 02) Euros per tonne wheat. Fertilizerscoefiect differences in methodological
proceedings of the studies. The UK, where fertilizests are only accounted for by
considering variable costs of muck spreading, shthveslowest costs (2 € per tonne).
Germany 2002, where total costs of nutrient accatian measures are considered, shows
the highest costs (61 € per tonne). The remainingicies show fertilizer costs of 13 to 25
Euros per tonne.

Energy costs (again given as the sum of all forfnenergy) range between 9 (Germany
2002) and 25 (UK) Euro per tonne wheat.

Contract work is considered in the studies from Negherlands (97 €), Denmark (46 €),
UK (27 €), Germany 2002 (23 €). Machinery maintergaaccounts for 61 (Denmark) to
11.6 (ltaly) Euro per tonne wheat. French machineogts are given as total costs
(depreciation, energy and maintenance).

Depreciation costs per tonne wheat account for€l@detherlands) to 29 € (Denmark). For
the Netherlands average figures of mixed arabl@rocgfarms are used to get the per
hectare values and these are divided by the wipeaific yield figure from the KWIN
data. Miscellaneous overhead costs are 4 (Netli=sjao 49 (Denmark) Euro per tonne
wheat.

Figure 3-3: Production costs | of organic wheat
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For interpretation purposes it has to be considératinot all cost categories are available fopediducts and
countries. Detailed information about national dat provided in chapter 3.1.

Source: Own illustration based on national costudations



Production costs Il of organic wheat are highesttie Netherlands, followed by Denmark,
Germany 2002, Germany 2009, France, Sweden and-igkire 3-4).

Labour costs are given as the sum of wages andi@tpabour costs. They range between
163 € (Netherlands) and 22 € (UK). Again the Dudata are remarkably high compared to
the other countries” data. As was the case foredegiion, the use of mixed arable farm
data divided by the potato yield might cause arrestemation of labour costs.

Land costs are 97 (Denmark), 71 (Germany 2002 aidddands), 60 (Germany 2009), 44
(Sweden), 32 (France) and 30 (UK) Euro per tonneatth

Working capital costs are again not illustrateceHsgcause they are too low to be visible in
the diagram.

Figure 3-4: Production costs Il and yield of organiheat

600 7
@ Yield
500+ - Land T 6
] Labour
Il Production costs ® -5
400+ 2)
o ) +4

€ torit
thal

1 °
— ta
2001 _ — y 1,

Den- France Germany Germany Nether- Sweden UK
mark 02 09 lands

1) Extracted from Eurostat.
2) Mixed arable farm figure.

For interpretation purposes it has to be consid#ratinot all cost categories are available fopedducts and
countries. Detailed information about national dat provided in chapter 3.1.

Source: Own illustration based on national costudations.

3.4 Production costs of potatoes

Figure 3-5 shows the production costs | of potaineSuro per tonne. The costs decrease
by the following order of countries: Sweden, Fraridi, the Netherlands and Germany.
However, it should be noted that not all cost data available for all countries (e.g
contract work figures were not collected for Frar@ermany and Sweden).

Seed costs account for the biggest amount of tiaé pooduction costs I. They vary from
41 (Netherlands) to 96 (Sweden) Euro per tonneubutp

Fertilizer costs range between 2.4 (Germany) an@ (MNetherlands) Euro per tonne. Here,
the impact of the different methodological apprazcho account for fertilizer costs (as
described in chapter 3.1) can be observed. GermadyJK (only variable costs of muck

spreading considered) show low fertilizer costs gared to France, Netherlands and
Sweden (market prices for organic fertilizers tgken



Crop protection costs account for 3.9 (Netherland$).3 (Germany) Euro per tonne. The
French and the German data consider pesticide. chstsDutch and the Swedish values
are calculated on the basis of thermal crop prioeateasures (gas burning).

Energy costs are given as the sum of fuel andraiégtcosts. Energy costs are comparable
in amount to crop protection costs (2.5 for Swetde®.2 € per tonne for the Netherlands).

Contract work is accounted for in the studies fritve Netherlands (7.7 €) and the UK
(17.6 €).

Machinery maintenance is highest for Germany (P €tonne), followed by Sweden (3.9

€ per tonne) and UK (3.7 € per tonne). In the adde&rance mechanisation costs are given
as the sum of depreciation, energy and all otheabi@ machinery costs (total machinery
costs; 67 € per tonne).

Other miscellaneous costs account for two (Nethddpnto 50 (UK) Euro per tonne. In the
case study from the UK field-farm transportatiostsoof the potatoes are included.

Depreciation costs are 56 (Netherlands), 9 (Gerpnang 5.6 (UK) Euro per tonne. The
high value of depreciation in the case of the Nddinels is due to the fact that the figure
was given by taking the average field vegetablea®ation figure from the data from LEI
(on a per hectare basis) and dividing it by theafmt/ield per hectare as stated in the
KWIN data instead of using an entirely potato-sfiechnumber (as these were not
available).

Miscellaneous overhead costs vary from 2.9 (Nedineld) to 66 (Sweden) Euro per tonne
potatoes. The comparatively high values for Swezbanbe explained by the inclusion of
irrigation costs (see footnotes in the graph).

Figure 3-5: Production costs | of organic potatoes
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For interpretation purposes it has to be consid#ératinot all cost categories are available fopediducts and
countries. Detailed information about national da® provided in chapter 3.1.

Source: Own illustration based on national costudations.



In the next step production costs Il of organicapa¢s are presented. Capital costs are not
illustrated because figures are too low to be asity the diagram.

As shown in figure 3-6, production costs Il rangaween 153 and 285 Euro per tonne
potatoes. They decrease by the following ordemohtries: Netherlands, Sweden, France,
UK and Germany. On the secondary Y-axes the yieltbnne per hectare is given. The
Dutch data set shows the highest yield with 29 ¢qmer hectare, followed by Germany and
UK (both 25 t), France (22.5 t) and Sweden (18 t).

Labour costs are again given as the sum of famityimputed labour costs. They account
for 23 (Germany) to 116 (Netherlands) Euro per ¢éopotatoes. Land costs range from 6
(France) 31 (Netherlands) per tonne potatoes.dtishbe noted again, however, that the
Dutch data have been obtained by dividing figumrsopen field vegetables with a potato-
specific yield figure and so may be higher thawlfy fpotato-specifc figure would be, if it
were possible to obtain it.

Figure 3-6: Production costs Il and yield of orgamiotatoes
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For interpretation purposes it has to be consid#ratinot all cost categories are available fopedducts and
countries. Detailed information about national da®&provided in chapter 3.1.

Source: Own illustration based on national costudations.

3.5 Synthesis

Viewing the data basis and the results of the natiproduction cost analysis, it can be
summarised that the biggest issues arise from dinidata availability and different
methodological approaches of data generation aaosstries. Due to a big variety in
these cases, different approaches are of particelErance for:

« fodder costs (milk),



« livestock replacement costs (milk) and
« estimated costs of nutrient transfers within crajations.

Albeit these differences a good comparability cdutdensured for milk for the first group
of countries (roughage fodder market purchased; fgpme 3-2), for wheat with the
exception of the Netherlands (overestimation dufeld vegetable data) and for potatoes
with the exception of the Netherlands as well agd@m, where data have to be viewed
with caution due to above-average overhead (camgéaigation) as well as extraordinary
high total costs.

Besides absolute values, the structure of the ptamu costs (cost composition) looks
similar in most cases. Exceptions are the Nethdslgfor all of the three products) and
France (for wheat and potatoes).



4  Estimation and validation of
production costs in organic farming
based on FADN data

This chapter describes the application of the GEC@Milel developed in the FACEPA
project (references) to samples of organic farmsugsing on the comparison of the
respective estimation results to the cost caladatifrom other national sources as
described in Chapter 3. In view of the availabilay comparative data, the analysis is
restricted to milk, wheat and potatoes.

4.1 Data

In the EU-FADN the variable for organic farming (&3s included since 2000, where A32
= 2 indicates that the farm applies only organmdpiction methods. In Table 1 the number
of organic farms for each country over the yea802B007 is presented (as well as the
number of organic farms in the German national FADNs a rule of thumb, for reliable
GECOM estimates samples should inclzd&00 observations. If the sample is smaller,
many negative coefficients appear and thus, evtreimean over the entire sample period
is taken, the results get implausible. As can @ dom Table 4-1 only a few countries
have a data set for organic farms which is big gholor analysis. These countries are:
Austria, Germany, Denmark, The United Kingdom, Eggritaly, Poland, and Sweden, and
accordingly the model is applied to these countries

Only for Austria and Germany is the organic sanipteenough for all of the years from
2000-2007, while in most other countries samplesofien small in the period 2000-2003.
However, the data availability for these countriesreases from 2004 onwards. FADN
data for the new member state Poland have beeamdietisince the country joined the EU
in 2004.

To increase robustness of results and faciliteterpnetation, GECOM estimates have been
averaged over the time period where samples wgrenmugh for econometric estimations
(as shown in table 4-1), whereas the results frimeranational sources originate from the
production year 2005/2006 in most of the cases (empter 3.1) and 2004 and 2009 for
Germany.



Table 4-1: Number of fully organic farms in the Bbd German FADN

2000 2001 2002 2003 2004 2005 2006 2007
EU-15
AT 316 296 289 299 320 337 370 377
BE . 17 22 26 40 34 39 31
DE 125 226 254 251 261 263 277 299
DK 75 79 75 73 288 94 295 290
ES 25 27 155 92 76 106 123 131
Fl 58 55 64 70 71 83 85 91
FR 67 88 87 122 138 148
GR . 26 17 26 62 88
IE . 15 17 16
IT 544 658 348 496 581 693 700
LU . . . . . . . .
NL . 40 49 41 41 51 54 55
PT 16 29 30 32 51 36 39 47
SE 53 156 147 193 220 209
UK . 28 34 55 65 62 114 113
NMS
CcYy . . . .
Ccz 66 71 72 69
EE . . 35 48
HU . 17 24 20
LT 18 32 66 79
Lv 38 59 106 137
MT . . .
PL 119 128 140 195
Sl 53 71 82 95
SK 15 21 19 20
EU-25 1,327 1,327 1,768 1,566 2,311 2,423 3,071 3,258
DE-FADN 27¢ 334 35¢E 41z 44¢ 461 47% 51t

. = less than 15 sample farms.

Source: EU-FADN DG-Agri L-3 and German national IAD

4.2 Results for milk

Figure 4-1 shows production costs | of 230 to 3700E per tonne organic milk for
Denmark, France, Germany and Italy. In all coustagcept for France, feed costs account
for the highest amount of all cost categories. &dently high difference in feed costs in
the case of Denmark can be explained by the fattfdin other data market prices are taken
to calculate fodder costs (see chapter 3 for fuithestration) which is a different approach
to the way it is done by means of the GECOM.

Except for the cost category “depreciation” therete cost data show a good match. The
total difference in production costs | is less tH@rEuros per ton.

Comparing the German FADN (mean "00-"07) and Gerathar data from 2004, a good
degree of match can be observed. German “other”2&@d “other 2009” maintenance
include fuel costs, so that also for this cost gatg the FADN estimates (sum of
maintenance and energy costs) match the refereataenat!l. Watching the German “time
series”, an increase of fodder costs can be seahwhdue to higher world market prices
comparing 2004 and 2009 data.



Figure 4-1: Production costs | of organic milk
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For interpretation purposes it has to be consid#ératinot all cost categories are available fopediducts and
countries. Detailed information about national datprovided in Chapter 3.1.

Source: EU-FADN DG-Agri L-3 and own calculations.

Production costs Il of organic milk (Figure 4-2)oshless difference in costs between
FADN and other sources than production costs Is Thimainly due to different ways of
accounting for fodder costs. In those countriesre/tiedder costs are market purchased or
based on full cost calculations (i.e. Denmark aedhiny), no additional costs of land that
is needed for fodder production have to be conealédfFADN based estimations, however,
show land costs of the area needed for fodder ptmotuexplicitly. Thus, fodder land costs
are not included until production costs Il are okdted.

Surprisingly, labour costs in the case of otheadadm Italy are extraordinary high. This
cannot be explained by the feeding intensity (whgkabout the same as for Denmark,
8000 kg, see Figure 4-2) because labour costslysiedrease with production intensity
increasing. A reason might be different, more lakintensive housing systems in the case
of other costs from lItaly.



Figure 4-2: Production costs Il of organic milk
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For interpretation purposes it has to be consid#ratinot all cost categories are available fopedducts and
countries. Detailed information about national da& provided in chapter 3.1.

Source: EU-FADN DG-Agri L-3 and own calculations.

With the exception of some little differences thaiuld be explained by different
accounting methods, it can be stated that FADNmedés for organic milk match the
reference data very well. This is true for bothahiie values and cost structures.

4.3 Results for wheat

As shown in Figure 4-3, production costs | of oigamheat vary from about 150 to 350
Euro per ton. Whereas FADN data and non-FADN datalDfenmark match very well
(slightly higher maintenance costs in the caseoofRADN), the figures of the remaining
countries match less well.

Production costs data from other sources in the oagrance are about 50 Euros lower
than FADN data. The composition of costs cannanhiestigated further since machinery
costs from other sources are only given as totstlsd@rop protection, fuel, etc.).

The biggest differences in absolute cost terms loanobserved at the German data
comparison. FADN estimates are about 120 Euro gehigher being compared to other
data 2002 and 170 Euro per ton higher being cordparether data 2009. Seed costs are
approximately the same for all of the data setsdtilizer costs however are the highest for
the 2002 data set which can be explained by ardifteapproach of accounting for
fertilizer costs (see chapter 3). Costs that carbeotassigned to certain farm activity
account for about 100 Euros in the case of FADMNnedées. The reason for this might be a
lower degree of specialization among organic ar&i®s being compared to conventional
reference farms. Particularly small farms carry ofarm processing (bakery, butchery,
cheese dairy).



Activities such as on-farm processing are diretitiged to the way of distributing farm
products. In Germany distribution channels for aigafarm products are diverse.
According to a study throughout Germany by Rahmiaal.e(2004) 32% of the organic
farms surveyed market their products directly (farn50 ha UAA: 22%; farms < 50 ha
UAA: 40%). Direct marketing activities such as fashops cause miscellaneous costs that
are not assignable to one certain production system

Swedish FADN estimates are about 60 Euro per tgmeni than non-FADN figures.
Considering that depreciation costs in the casroofFADN data are missing, it can be
asserted that FADN estimates give a reasonablehntatthe reference data when this is
taken into account.

Figure 4-3: Production costs | of organic wheat
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Source: EU-FADN DG-Agri L-3 and own calculations.

Production costs Il of organic wheat (figure 4-pw more or less the same picture as
production costs I. Solely the Danish FADN estirsaee much higher being compared to
other sources” figures. This is mainly due to emibsts of about 180 Euro per ton, which
IS mainly determined by the Danish law of inhem@nFrench costs figures from both
sources show a relatively good match in absolutkimmeompositional terms. German and
Swedish data on the contrary show a mismatch.



Figure 4-4: Production costs Il of organic wheat
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countries. Detailed information about national da®&provided in chapter 3.1.

Source: EU-FADN DG-Agri L-3 and own calculations.

4.4 Results for potatoes

Although FADN cost estimates for organic potatoeslass good than for dairy, the results
are discussed below. Plausible results of cosmasns are available for Germany and
Sweden. Production costs | range between 100 ab@&@f per ton (see figure 4-5). When
organic FADN and organic data from other sources @mpared, no clear picture is
visible. In the case of Germany organic FADN cagineates are almost twice as high as
costs from other sources, whereas in the case @d&w production costs from other
sources are almost twice as high as FADN estimatesremarkably high production costs
of other sources for Sweden might be due to th&usiman of irrigation costs in other
miscellaneous. Why production costs | in Germarg either clearly overestimated by
FADN estimates or underestimated by data from atbarces cannot be figured out.



Figure 4-5: Production costs | of organic potatoes
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Source: EU-FADN DG-Agri L-3 and own calculations.

As shown in figure 4-6 production costs Il of orgapotatoes range between 200 and 300
Euro per ton. Viewing them in detail, the differeadoetween FADN and non-FADN costs
compared to production costs | get less but atesggnificant. Especially between the
German FADN estimates and German costs from otthgnces no good degree of match
can be observed, neither in absolute nor in cortipoal terms. Production costs Il of
Swedish non-FADN data are 50 Euros per ton highan tFADN data. As mentioned
above, this might be due to the irrigation costsuded.



Figure 4-6: Production costs Il of organic potatoes
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5 Comparison of GECOM estimates for
organic and conventional production

This chapter provides a comparison of organic ammventional FADN-based full cost
estimations by means of the general cost of prasluctodel, and contrasts costs to market
prices as well as total returns (market price phtel subsidies) to evaluate profitability.

5.1 Results based on EU FADN

5.1.1 Production costs of milk

Production costs | of conventional and organic nale shown in Figure 5-1. For the
majority of the old EU member states the costs eafigm about 200 to 300 Euros.
Germany shows the highest costs. Poland as thenemymember state shows the lowest
costs.

Austrian conventional and organic production suites are almost equal, with slightly
higher costs of the organic production. The samglieg for France. French organic
production figures show surprisingly lower feed tsoper ton milk than conventional
estimates. Also noticeable are the relatively hdgpreciation costs in the case of France
and (particularly) Austria. Given this fact and tiagher low feed costs per output this can
be interpreted as an indication of intense prodacslystems.

Viewing the cost estimates of the remaining old lBEmber states (Denmark, Germany,
Italy, Sweden), a clear difference can be seerpial ttosts between conventional and
organic production with higher costs for organioquction. This is particularly true for
Germany and ltaly. This is (especially for Italy)edto higher feed costs and (in the case of
Germany) high miscellaneous costs.

Poland with its high conventional feed costs (ifnpared to Austria or France) on the one
hand but low maintenance, depreciation and misoetlas costs shows by far the lowest
costs of all countries with organic costs lowemticanventional which might be caused by
very extensive organic production systems.



Figure 5-1: Production costs | of milk
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Production costs Il, market prices and total resuhmilk are illustrated in the following
figure 5-2. Viewing the relations between organid a&onventional costs the picture of
production costs | has basically been maintained.

A stronger costs increase for organic than congeatiwhen including imputed costs can
be observed in Italy (higher labour costs) as wsllPoland and Sweden (higher capital
costs) but is extremely strong in the case of Gaymi Germany all of the three factor

costs (labour, land, capital) increase more foraoig than for conventional production

when comparing production costs Il and .

With the exception of Poland the market price fogamic milk is higher than for
conventional in all of the countries. The higheairg subsidies are paid in Austria, the
lowest in France and Denmark. German organic dsubsidies are rather high but still
aren’t high enough to cover organic production €osthich are about 50 Euro per ton
above total returns.

The opposite is the case for Italian conventionadpction. Total costs per ton are
approximately 80 Euro lower than total returns. #ar Italian organic production, returns
are also above costs, but to a lesser degree tmwemtional.

Albeit Poland shows an organic market price lowent conventional, total returns are
clearly above production costs, which is due tosthigsidies paid.



Figure 5-2: Production costs Il, market prices aothl returns of milk
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5.1.2 Production costs of wheat

Figure 5-3 shows production cost | estimations bdeat. Conventional wheat costs are
between 90 and 110 Euro per ton. Organic costslawat 200 Euro for Denmark, France
and Sweden and 350 Euro for Germany. As it wascdse for the milk data shown

previously, the difference between organic and eatienal production costs is the highest
in Germany. Whereas organic costs are twice as dsgtonventional in Denmark, France
and Sweden, it is at factor 3.5 in Germany. Thisdifference is again primarily caused by
miscellaneous costs of about 100 Euro, but alsotduegher organic depreciation, seed
and maintenance costs than in most other countries.

With regard to the structure of the costs, it canasserted that organic costs exceed
conventional production in almost all cost categgriExceptions are “crop protection” in
all countries and “fertilizer” costs in Denmark a@@&rmany. Here conventional costs are
higher than organic.



Figure 5-3: Production costs | of organic wheat
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As illustrated in Figure 5-4, production costsfilheat show an even more heterogeneous
picture than production costs |. This especiallpligs for organic production costs.
Whereas conventional production costs show impotets of less than 100 Euro (France,
Germany, Sweden) and slightly above 100 Euro per(ienmark) respectively, organic
imputed costs vary from 90 Euro (France), 110 ES8weden), 170 Euro (Germany) to 400
Euro per ton (Denmark). This leads to conventigmmatuction costs Il of 160 to 210 Euro
per ton and organic production costs Il of 28090 &uro per ton.



Figure 5-4: Production costs Il, market prices aothl returns of organic wheat
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5.1.3 Production costs of potatoes

Figure 5-5 shows production costs | of potatoesiv@ntional costs range between 50 and
75 Euro per ton and increase by the following ordercountries: Austria, Germany,
Sweden.

Organic costs are 140 Euro per ton for Sweden, fa7Rustria and 210 for Germany.
Viewing cost structures, seed costs account fobihgest share of the total costs in most
cases for both conventional and organic producfiexceptions are: Austria organic
“contract work” and Sweden organic “depreciation”).

With 150 Euro per ton Germany again shows the lsiggmst difference between
conventional and organic production (Austria: 1ZByeden: 70). Conventional cost
compositions are more or less the same among afitces. Organic cost compositions
however show high variations among countries. Sextls for instance are in Germany
twice as high as in Sweden. Fertilizer and crofgution costs are about the same across
countries and production system (org. vs. conv.).

Energy, contract work, maintenance, miscellaneous @epreciation costs are as well
much higher for organic production than for coni@mal (factor two to four in most
cases). This might be due to being a lower propomif potatoes in the rotation for organic
(and consequently no economies of scale such asafipemachinery) compared to farms
being specialised to a high degree.



Figure 5-5: Production costs | of potatoes

O SEED mFERTIL OCRPROT OENERGY m CONWOR @ MAINTENANCE B OTHSIC ODEPREC

250 ~

200

150

€ per Ton

100 ~

50 — E
> -

Conv Org Conv Org Conv

Org

Austria Germany Sweden

Source: EU-FADN DG-Agri L-3.

Production costs Il, market prices and total reswhpotatoes are illustrated in Figure 5-6.
Conventional costs range from 75 (Austria) to 18%éden) Euro per ton. Organic costs
range from 225 (Sweden) to 305 (Germany) Euroqrer t

Particularly noticeable are the differences in |alabour and capital intensity between
organic and conventional production. These are higgest in Austria, followed by
Germany and Sweden.

Since subsidies per ton potatoes are much higherofganic than for conventional
production in all countries, high production costs —at least in Austria and Germany- be
covered by high total returns (factor three in ¢hse of Austria and Germany if compared
to conventional). In Sweden no such big differerza@sbe observed.



Figure 5-6: Production costs Il, market prices aothl returns of potatoes
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5.1.4 Production costs of cattle

Figure 5-7 shows production costs | of organic aadventional cattle per livestock unit
(LSU). With the exception of Denmark, organic casts higher than conventional in all
countries. Conventional production is more or ksa level of 300 Euro per LSU. Organic
production costs range from 200 (Denmark) to 50 per LSU in Germany.

Hence, equal to the results of the previous chap@ermany shows a comparatively high
level of organic production costs. On the contratgnventional production costs in

Germany are the lowest of all six countries illagtd. Consequently, the cost difference
between organic and conventional production in Geymis the biggest of all countries.

This is again caused by reasonably high miscellasmamsts, which are due to farm-
activities like food processing or direct marketi(gpe chapter 4.2.3). The same might
apply for Austria.

Austria (especially the organic production), Franod Germany show significantly higher
depreciation costs than Denmark, Italy and Swedich is an indication for more capital
intensive systems of production in the former coast

Cost differences between conventional and orgamdyztion of about 100 Euro per LSU
in Denmark are mainly caused by organic feed co$tabout one third compared to
conventional feed costs. France shows an averajioture, in absolute as well as in cost
compositional terms, with slightly higher organa@sts than conventional.



Italy is an exception in so far as it shows ratber total costs but extraordinarily high feed
costs for both organic and conventional productidance, feed costs account for more
than two thirds of the total costs. Given this famtimbined with low depreciation and

maintenance costs, this can be interpreted asdication of extensive and capital reduced
production systems (when for instance being comtpteFrench or Austrian production

systems).

Sweden shows the second highest total conventarththe third highest organic costs of
all countries. In terms of difference between organd conventional production as well
as cost structure, Sweden is rather mid-ranging.

Figure 5-7: Production costs | of cattle

O FEED mVETCOS OENERGY O CONWOR m MAINTENANCE @ OTHSIC B DEPREC

600

500

€ per LSU
w
o
o

Conv‘ Org Conv‘ Org Conv‘ Org Conv‘ Org Conv‘ Org Conv‘ Org

Austria Denmark France Germany Italy Sweden

Source: EU-FADN DG-Agri L-3.

Production costs Il of cattle show a slightly maetif picture compared to production costs
I. With Austria showing higher imputed costs tharoduction costs | for organic
production, it has by far the highest organic casdtsll countries, which can neither be
covered by the (rather similar across all countragganic market price nor by the total
returns, as the sum of price and total subsidies.

What could be observed at production costs | caminabe seen here in the case of
Denmark: Lower organic than conventional productomsts; going along with lower

market prices and subsidies. France and Sweden slgaw the modest picture with mid-
range costs (compared to the remaining countrissyell as higher market prices and
higher subsidies for the organic production comganeconventional.

What was indicated when viewing production costsf lconventional cattle in ltaly is
confirmed when viewing production costs Il: Veryeapital, labour and land costs. As a
consequence, feed costs account for more than 508 nwentional production costs II,
which is remarkably high. Italy therefore shows thest conventional production costs
of all countries.

The structure of Italian organic production haghtly changed from production costs | to
production costs Il. Rather more average labour capidtal costs cause imputed costs of



more than 200 Euro per LSU. Nevertheless, Italy stiows the second lowest organic
production costs Il of all countries.

Figure 5-8: Production Costs Il, market prices anthl returns of cattle
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5.2 Production costs of organic farms using the German FADN

5.2.1 Production costs of milk and wheat

For a more detailed analysis the German nationdd)¥As used. First results from the
German national FADN are presented comparing tleelymtion costs and returns of
organic and conventional farms. Time series fror@02tb 2009 for the production costs
and returns as well as the average harvest anghezt for conventional and organic farms
are shown in Figure 5-9. It can be seen that theymtion costs as well as the returns of
wheat are much higher for organic farms than faweational farms. Although, when only
looking on the production costs (1) all the cogis eovered by market returns for organic
as well as conventional farmswhile returns for conventional farms are more @ssl
constant over time (except for 2008 where they) risurns for organic farms constantly
decrease until 2006, from where they start toaigan to the former level.

* A description of the data base and sample stredsugiven in Berner et al. (2011).
® It has to be noted again that only productions@3tare illustrated.



Figure 5-9: Production cost (1) and returns of whéar conventional and organic farms, 2000-09
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Source: German national FADN and own calculations.

For a better overview of the structure of the puatidun costs, the single cost components
and the resulting net value added are illustratelligure 5-10 as an average over the last
ten years. As expected conventional farms show rhigiter values for fertilizer and crop
protection, whereas organic farms have very highegfor contract work and depreciation
which leads overall to a higher net value addedfganic farms.

Figure 5-10: Production cost (I) per ton of wheat Eonventional and organic farms (& 2000-09)
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The results for milk production are presented iguFé 5-11. As expected, organic farms
show again higher production costs (except for 200&1 returns are about 50 Euro/t
higher than those of conventional farms. A smak iin costs and returns can be observed
for the last years for both farm types, but retuand costs of organic farms are already
decreasing again in 2009.

Figure 5-11: Production cost (I) and returns of knfibr conventional and organic farms, 2000-09
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Detailed costs for milk production are illustratedrFigure 5-12. Here it can be seen that
organic farms have much higher costs for home-grteea and slightly higher costs for

purchased feed and depreciation but nevertheless ahslightly higher net value added

compared with conventional farms.

Figure 5-12: Production cost (I) per ton of milk fronventional and organic farms (& 2000-09)
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5.2.2 Impact of outlier elimination of results

As could be seen in the previous chapters, thdtsefawr organic farms are not satisfying

yet. To improve the results an outlier detectiorthud as described in Kleinhanss (2011) is
applied. According to this method, a multivariatglier can be defined as a case with a
large Mahalanobis Distance. In Table 5-1 the nundbéarms before and after the outlier

detection is shown as well as the number of ostlier

Table 5-1: Number of sample farms before and aftitlier detection

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

N (before Outlier) 248 279 334 355 412 446 461 475 515 514
N (after Oulier) 204 223 279 303 343 372 391 394 434 435
No. Outliers 44 56 55 52 69 74 70 81 81 79

Source: German national FADN and own calculations.

In the following graphs the outliers are analyzemtendeeply regarding the location of the

farms, the size and the type of farming.
In Figure 5-13 the numbers of outlier farms by tygefarming compared to all organic
farms are illustrated. As can be seen in 2009 motier farms are field crop farms (31),

followed by forage crop farms (17).
Figure 5-13: Type of farming of outlier farms, 2009

Crops+Livestock ‘ . lﬁ Organi;: farms
Mixed livestock | m Outlier
Mixed crops |
Granviores |

Forage crops

je= JI“UU

Milk ||
Other perm. crops
Wine
Horticulture
Fieldcrops _
P : ] ] ] : :
0 20 40 60 80 100 120 140 160 180 200
No. Farms

Source: German national FADN and own calculations.

Figure 5-14 shows the outlier farms in 2009 sotigdegion. Here the absolute largest
number of outlier farms can be found in Brandenbwitlyp 19 outlier farms, followed by
Bavaria with 12 outlier farms and Lower-Saxony withoutlier farms.



Figure 5-14: Region of outlier farms, 2009
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The numbers of outlier farms in 2009 by farm size shown in Figure 5-15. The absolute
largest number of outlier farms can be found fomf greater than 100 ESU, while the
relative largest number can be found for legal ®(oorporate farms).

Figure 5-15: Farm size of outlier farms, 2009
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In the following the production costs for the thmain products before and after outlier
detection are shown.

In Figure 5-16 the production costs of organic vitaga illustrated. It can be seen that after
the outlier detection the production costs are éighan before, with the biggest difference
in 2000. From there the difference decreases 8007, where the production costs are a



bit lower than before. After that the productiorsixorise again and are then again higher
than before the outlier detection.

Figure 5-16: Production cost (1) of wheat beforedaafter the outlier detection
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The production costs of organic milk before anérafhe outlier detection are presented in
Figure 5-17. Here the improvements from the outlietection become quite obvious as
before, the production costs are rather volatilg after the outlier detection they are a bit
lower and much smoother.

Figure 5-17: Production cost (1) of milk before aafier the outlier detection
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5.2.3 Impact of specialisation on production costs of organic milk

For the identification of homogenous farms mostlg possibility of specialized farms is
considered. However, organic farms are usually eratheterogeneous, so that this
specification can't be applied. Therefore a routta&ing the output into account is
implemented. This routine calculates the overalpouas a sum of all individual outputs.
All farms where the share of one individual outpuy. milk equals 60% or more of the
overall output of this farm are considered as heenogs farms.

These calculations are done for milk and in thay watween 133 and 160 farms are
identified as homogenous farms for different yedse results can be seen in Figure 5-18,
where the production costs (I) plus the costs &dolur, land and interest for these
homogenous and the average of all organic farmslasgated.

Figure 5-18: Production cost () and factor costs érganic (homogenous) farms
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As can be seen in Figure 5-18, the farms considasedomogenous show for all years
overall lower costs than the average of all orgdaims® When the results for 2006 are
ignored, the homogenous farms have lower speotfstscthan the average of all organic
farms. When looking on the factor costs, the ctsicture is almost similar, only in 2006
and 2007 the interest and labour costs for homageferms are a bit lower. The results
thus indicate a cost advantage of farms speciaiiiseryanic milk production.

® The coefficient for labour for homogenous farmmgnificant in 2006.



6 Environmental impacts of organic
farming — an analysis for England and
Wales based on indicators derived
from FADN

6.1 Introduction

In this report the possibility is investigated afing farm economic data (such as the Farm
Business Survey in England and Wales) to providdremmental indicators on which
farms can be assessed. A selection of environmémi&dators was made based upon
previous research. These indicators were investigasing Farm Business Survey (FBS)
data from 2008-09 and 2009-10 (Defra 2008-09; D26@9-10)’ The raw data was used
in this analysis and therefore no weighting factase been applied.

The indicators and the FBS variables (in bold) usezhlculate them are listed below:

« Fertiliser use— Cost of fertiliser per ha utilisable agricultusaea (UAA) and per
(£ or €) output
0 Agriculture.fertiliser.costs/UAA and
agriculture.fertiliser.costs/output.from.agricultur e.excl.subsidies

« Pesticide use Cost of pesticide per ha UAA and per (£ or €pat
0 Agriculture.crop.protection.costs/UAA and
agriculture.crop.protection.costs/output.from.agriaulture.excl.subsidies

* Purchased feed per LU
o Purchased.feed.fodder/UAAandpurchased.feed.fodder/LU
0 (feedingstuffs.costs.purchased-fodder.costs)/UAand
(feedingstuffs.costs.purchased-fodder.costs)/LWo give purchased
concentrate costs per UAA and LU

* An intensification indicator(EEA, 2005) consisting of the sum of fertiliser Gos
pesticide cost and purchased concentrate costedivigl UAA

o (Agriculture.fertiliser.costs+agriculture.crop.prot ection.costs+(feedingstuf
fs.costs.purchased-fodder.costs))/UAA

* Monetary receipts from agri-environmental schenersha UAA
0 Agri.environment.schemes.payments/UAA

e Shannon crop diversity index
0 Calculated as H =pin(p)
0 Where each ds the area fraction of each individual crop ¢(he area of the
crop over the total cropping area). Thus the rewitllt sum over all crops

" Many thanks to Simon Moakes (Aberystwyth Univafsfor his assistance with FBS data and
explanations of FBS variables and for running tia¢istical tests on SPSS.



considered. For example, if a farm has 20ha of rapha wheat and 5 ha
oats. The Shannon diversity index would be: H=Z0Hh(15/20) -
(5/20)In(5/20). The higher the result, the gredter diversity (one single crop
will give H=0).

0 The area fractions are calculated &sirley.area/total area considered
beans.area/ total area consideredorticulture.area/ total area considered
oilseed.rape.area/ total area consideregeas.area/ total area considered
potatoes.area/ total area consideredpermanent.grass.area/ total area
considered sugar.beet.area/ total area consideredvheat.area/ total area
considered where total area considered was calculatedtaal area
considered = barley.area+ beans.area+ horticulturarea+
oilseed.rape.area+ peas.area+ potatoes.area+ perneangrass.areat
sugar.beet.area+ wheat.arealhis area was used as the crop areas including
main crops and multiple cropping whereas UAA antiepttotal areas
calculated in the calcdata section of FBS onlymaé crop areas and so using
these as denominators could result in a negatia@i®mn index. Farms with no
land in any of these categories were excluded frmrsample.

« Average number of livestock units (LUs) per haabfje area
0 For UK there may be issues with regards to thisutation where common
land has been used for farming.
0 LU/(forage.grazing.fallow.area-fallow.area)
0 Grazing LU/(forage.grazing.fallow.area-fallow.area)

e Proportion of land that is permanent pasture, waud| fallow land

o (fallow.area+permanent.grass.area+woodland.area.caiUAA+woodland
.area.cam+net.land.hired.in)

In all cases, where the denominator is zero giandivide by zero error, the farm is
excluded from the sample for that particular inthca

The use of UAA as a denominator can be seen asggavibias towards extensive farming
as extensive systems are likely to have a higheomeator, giving a lower total value for
the indicator and implying a lower environmentabpgwt. This is seen as not taking into
account potentially lower yields in extensive fammithat may therefore require a higher
land area to produce the same amount of produdesasextensive farms. Thus, the
financial output is also used as denominator inesoases. The financial output (i.e income
from agricultural activities) can be used as a primx production as yield cannot be used
given the difficulty in equating a tonne of potataes opposed to a tonne of milk or wheat.
Output excluding subsidies is used in this studgudssidies do not tend to vary with level
of production and so this is deemed to be the fresty for production levels.

For each indicator the mean and median are quaegled as the minimum, maximum,
standard deviation and sample size. Some indicgives divide by zero errors for some
farms (e.g where the farm has zero UAA or its oufpam agriculture excluding subsidies
is zero) and these are excluded from those sanipihesmeans of ratios were calculated by
taking the ratio for each individual farm and trereraging over all of the farms i.e. taking
mean(A/B) rather than mean(A)/mean(B). This apgnoaas taken as it is the approach



which must be taken in calculating the medians, imaxand minima and so the
methodological approach is consistent across thie ahescriptive statistics used. Also,
calculating the mean in this way gives each farmaégveighting. It will mean, however,
that farms with larger values for the ratios witlsult in a larger overall mean than id
mean(A)/mean(B) were used but this is balanceddaytaking the median which is much
less susceptible to outliers. Organic and convaati@ystems across all farm types are
compared for each indicator and then the dataiteirgo the robust farm types (cereals,
general cropping, horticulture, pigs, poultry, gaiLFA [less favoured area] grazing
livestock, lowland grazing livestock, mixed andHet” farms) and the mean and median
for each indicator are calculated. These are giibisto organic and conventional where
possible. However following the disclosure requieents for DEFRA samples of 5 farms or
fewer cannot be used and these cases are indicathe tables by the words “insuff.
data”. There are also some cases where, for afigptaim type, no organic farms were
sampled. These are indicated in the tables by tbedsv“none”. The organic and
conventional farms for each farm type are compaiedsee whether any apparent
differences are statistically significant. Wherdl “Barms” are analysed these include
organic, conventional and in-conversion farms. @mtional and organic farms have then
be focussed on for the more detailed analysis.stétestical tests for significant differences
are only carried out at the farm-type level asadéht farm types can have very different
profiles for, for example fertiliser use, and sangaring across all organic farms or all
conventional farms would lose the details of these.

Two approaches have been taken to assessing thficsigce of any apparent difference in
performance on each of the indicators between argamd conventional farms of each
farm type. A two-tailed t-test has been used to gam® organic and conventional farms
(Levene’s test was carried out to evaluate whath@ot the variances were equal and then
the appropriate p-value was taken based on this)ls & a commonly used test for
comparing two samples of data to see whether tifégr gignificantly. However, one of
the assumptions of the t-test is that the datae&@3aussian (also known as normal)
distribution. In the case of FBS data broken domin farm type this assumption does not
always hold true. The data were therefore alsouavatl using a non-parametric test, the
Mann-Whitney test. This essentially compares med{aather than means as in the t-test)
and so is less likely to be influenced by outliersd does not assume a Gaussian
distribution for the data. The Mann-Whitney p-vaduguoted here are based on the
asymptotic significance as the exact significarest tvas too demanding of computing
power and so could not be completed. This is a comissue in calculating the exact
significance for Mann-Whitney tests. The asymptaignificance, however, is most
accurate for large sample sizes whereas the sarophesdered here are generally very
small and so these results must be viewed with sceméon. Where the results of both
tests agree there is very strong assurance the¢$b# is accurate. Where they disagree the
Mann-Whitney test has been assumed to be the nuoerade as its assumptions seem
better suited to this data set despite the potessae in using asymptotic significane. In
all of the tables showing the statistical resultsrepresents significance at the 0.5% level,
** represents significance at the 1% level, * reggngts significance at the 5% level and N.S
indicates that no statistical significance was thun

The results of this analysis are presented belowh@ discussions of each separate
indicator.



6.2 Fertiliser costs per UAA and per output

Table 6-1 shows the figures for 2009-10. It cansben from this that there are a few
outliers with high fertiliser spend (the means ed¢he medians by a large amount). It
appears that organic farms in general have lowgliger costs than conventional farms. A
negative value for the ratio fertiliser cost/outpat obtained where the output from
agriculture excluding subsidies is negative.

Table 6-1: Fertiliser cost 2009/10 across all faamd then split into organic and conventional
farms.

Fertiliser cost/UAA (£/ha) Fertiliser cost/output E/£)
average 574.65 0.0856
Median 80.41 0.0645

Conventional Organic Conventional Organic
Average 615.52 179.28 0.0924 0.0128
Median 92.13 0.00 0.0712 0.0000
Min 0.00 0.00 -0.0503 0.0000
Max 77860.00 20581.21 0.6182 0.1451
Stdev 3685.09 1704.53 0.0839 0.0263
Sample size 2253 190 2275 190

The full data set for this indicator is given in ggndix A. It can be seen from this that
there is good agreement between the years 2008eD2G09-10.

Considering individual farm types, it can be sesmf Table 6-2 and Appendix A that
horticultural farms spend large amounts on fediliper UAA whereas poultry farms use
the least fertiliser per UAA and costs per UAA algo low for pig farms and both types of
grazing farms. Considering costs per financial ou{gppendix A), poultry and pig farms
again show low fertiliser costs per output but whilgher costs for cereals and general
cropping farms. It can also be seen that LFA galivestock farms have higher fertiliser
costs per output (possibly due to lower outputs).

Table 6-2: Comparison of the median fertiliser 8088 (£/ha) for each robust farm type for
2009/10.

Farm type Cereals | General Horti- Pigs | Poultry | Dairy | LFA grazing | Lowland Mixed
cropping cultural livestock grazing
livestock
Median 149.44 154.81 311.73 0 0] 1239 32.34 2758 | 86.56
fertiliser
cost/UAA
Mean 150.79 164.84 5702.8 | 37.09 | 10.10 | 129.4 43.36 46.80 | 86.74
fertiliser
cost/UAA

The statistical significance of these results fothbyears is investigated in Tables 6-3 and
6-4. These show the mean and median fertilisesqust UAA and per financial output for
conventional (left hand side, marked CF) and orgénght hand side, marked OF) farms
and the results of the t-test and Mann-Whitneydi. té can be seen from these that there is
good agreement that fertiliser cost (whether pe AWk per financial output) does differ
significantly between organic and conventional farfior all farm types. Only for



horticultural farms in 2009/10 does there appedraa slightly lower significance, which
may be due to small organic sample sizes.

Table 6-3: Fertiliser cost /UAA (£/ha), significanof differences between organic and conventional

farms

Farm
type

Cereals

General
cropping

Horticulture

Dairy

LFA
grazing
livestock

Lowland
grazing
livestock

Mixed

CF| OF

CF| OF

CF OF

CH

CF| OF

CF

OF

CH

Ok

08/09
sample
size

362 | 14

186 12

193

3 387

w
LN

2 582

41 253

33 poO1

08/09
mean

107| 10

127 12

618y

0 13

13

42

46

80

08/09 t-
test

*%k%

*k%

*kk

*k%

08/09
median

104

110

348 0

B1

74

08/09
Mann-
Whitney

*%k%

*k%

*k%

*k*

*k%

kkk

09/10
sample
size

356 | 17

197 12

200

g

52

53

32 [185

09/10
mean

158 | 11

175 19

5897

3246

145

A7

53

96

09/10 t-
test

*kk

*kk

N.S

*kk

*kk

*kk

*kk

09/10
median

156

158

364

32

93

09/10
Mann-
Whitney

*kk

*kk

*kk

*kk

*kk

*kk

Indicator results showing whether there are sigaift differences between organic and conventiarahg for
each farm type for t-test and for Mann Whitney Wtte** represents significance at the 0.5% level,
represents significance at the 1% level, * reprisssignificance at the 5% level and N.S indicates ho
statistical significance was found.

22

12

23

13



Table 6-4: Fertiliser cost/output (£/£) ,significarof differences between organic and conventional

farms

Farm
type

Cereals

General
cropping

Horticulture

Dairy

LFA grazing
livestock

Lowland
grazing

livestock

Mixed

CF

CF OF CF

CF

CF OF CF

OF CF

08/09
sample

362

186 12 194

387

532 41 253

33 201

08/09
mean

0.124

0.091 | 0.006 | 0.040

0.053

0.079 | 0.020 | 0.058

0.006 | 0.074

08/09 t-
test

08/09
median

08/09
Mann-
Whitney

09/10
sample

09/10
mean

0.024

09/10 t-
test

09/10
median

0.005

09/10
Mann-
Whitney

Indicator results showing whether there are sigaift differences between organic and conventiarahg for
each farm type for t-test and for Mann Whitney bkte

6.3 Crop protection costs per UAA and per output

Table 6-5 shows the data for 2009-10 showing tham@nd median across all farms and
then comparing all organic to all conventional farms there were for fertiliser costs,
there are outliers with high expenditure which skédwe mean towards larger values
compared with the median. Also, again it appeaas thiganic farms have lower spend

(implying lower use) than conventional farms.

Table 6-5: Crop protection cost 2009/10 acrostaaths and split into organic and conventional

farms.
Crop protection cost/UAA Crop protection cost/output
(E/ha) (EIE)
average 125.66 0.0368
Median 10.52 0.0067
Conventional Organic Conventional Organic
Average 133.49 27.93 0.0400 0.0019
Median 15.19 0.00 0.0083 0.0000
Min 0.00 0.00 0.0000 0.0000
Max 12435.59 4382.02 0.4105 0.0642
Stdev 571.41 318.94 0.0587 0.0071
Sample size 2253 190 2275 190

Appendix B shows the full data set for crop prdtectcosts/UAA and crop protection
costs/output. As is the case for the fertilisett€asdicator, it can be seen that there is good
agreement between the data for 2008-09 and 2009-10.



From Table 6-6 and Appendix B, it can be seen Miwaticultural farms again have the
highest spend in general for crop protection perAUshd that pig, poultry and grazing
livestock farms (LFA and lowland) have lower spesdwould be expected since they are
unlikely to grow large amounts of crops to requiretection. Cereals and general cropping
farms have the highest crop protection costs panfiial output and poultry farms have the
lowest.

Table 6-6: Comparison of the crop protection co&f{£/ha) for each robust farm type for
2009/10.

Farm Cereals| General| Horti- Pigs | Poultry| Dairy] LFA Lowland | Mixed
type cropping | cultural grazing | grazing
livestock | livestock
4 0.43 1|67 35.5

(o)
[«)
o
~

Median 103.02 114.3§ 405.9
crop

protection
cost/UAA
Mean 101.99 128.41 1043.08 37.96 9.Y7 15|66 1.96 7.71.9948
crop

protection
cost/UAA

The statistical significance of these results igesgtigated in Tables 7 and 8. These show
the mean and median crop protection costs for aaiomeal (left hand side) and organic
(right hand side) farms and the results of thest-#md Mann-Whitney U test. It can be seen
from these that crop protection costs differ siigaifitly across the farm types whether the
denominator is UAA or financial output and thatamg farms have lower costs suggesting
lower usage.



Table 6-7: Crop protection cost/UAA (£/ha), sigcéfhce of differences between organic and
conventional farms

Farm type

Cereals

General
cropping

Horticulture

Dairy

LFA
grazing
livestock

Lowland
grazing
livestock

Mixed

CF | OF

CF| OF

CH O

K

F COF

aF CF

OF

CF

OF

08/09
sample
size

362 | 14

186 12

193

~

2 532

A1 253

33 P01

22

08/09
mean

107

145 14

1064

N
UT

b4

08/09 t-test

*kk

*k%k

*kk

*kk

*kk

08/09
median

107

124

413

08/09
Mann-
Whitney

*kk

*kk

09/10
sample

356

197 12

20(

39

(1]

53

185

23

09/10
mean

107

138 13

1067

49

54

09/10 t-test

*kk

N.S

*%

N.S

09/10
median

105

120

430

0 42

09/10
Mann-
Whitney

*kk

*k*k

*kk

*kk

*kk

k%

[k

Indicator results showing whether there are sigaift differences between organic and conventiarahg for
each farm type for t-test and for Mann Whitney bkte

Table 6-8: Crop protection cost/output (£/£), sigaince of differences between organic and
conventional farms

Farm Cereals General Horticulture Dairy LFA grazing Lowland Mixed
type cropping livestock grazing
livestock

CF OF CF OF CF OF CF OF CF OF CF OF CF OF
08/09 362 14 186 12 194 8 387 52 532 41 253 33 201 22
sample
08/09 0.123 | 0.005 | 0.099 | 0.007 | 0.028 | 0.003 | 0.007 | 0.000 | 0.004 | 0.000 | 0.009 | 0.001 | 0.043 | 0.004
mean
08/09 t_ kK *kk *kk *kk *kk *kk *kk
test
08/09 0.115 | 0.000 | 0.093 | 0.003 | 0.013 | 0.000 | 0.004 | 0.000 | 0.002 | 0.000 | 0.005 | 0.000 | 0.042 | 0.000
median
08/09 Kkk *kk *kk *kk kkk *kk *kk
Mann-
Whitney
09/10 356 17 197 12 201 10 397 51 525 41 253 32 185 23
sample
09/10 0.135 | 0.004 | 0.105 | 0.007 | 0.028 | 0.005 | 0.007 | 0.000 | 0.004 | 0.000 | 0.008 | 0.002 | 0.046 | 0.004
mean
09/1 0 t_ Kk *kk *kk *kk kkk *kk *kk
test
09/10 0.128 | 0.000 | 0.102 | 0.006 | 0.013 | 0.000 | 0.004 | 0.000 | 0.002 | 0.000 | 0.004 | 0.000 | 0.044 | 0.000
median
09/1 0 Kk *kk *kk *kk kkk *kk *kk
Mann-
Whitney

Indicator results showing whether there are sigaift differences between organic and conventiarahg for
each farm type for t-test and for Mann Whitney bk.te



6.4 Purchased feed cost per UAA and per LU

Again, it can be seen (Table 6-9) that some ostheith particularly high purchased feed
costs skew the mean towards higher costs compaitedtive median. It should be noted
that these figures include cereals, horticultural general cropping farms although these
are likely to only have small numbers of livestodppendix C shows the results for

purchased feed per UAA and purchased feed pertdigesinit (LU). Again there is good
agreement over the two years.

Table 6-9: Purchased feed cost 2009/10 acrosaratisfand split into organic and conventional

farms
Purchased feed cost/ UAA Purchased feed cost/LU (£/LU)
(E/ha)
average 4253.18 227.60
Median 66.46 119.12
Conventional Organic Conventional Organic
Average 4644.88 380.36 231.36 191.01
Median 69.53 46.98 123.35 73.14
Min 0 0 0 0
Max 3559626.67 23958.84 5303.35 2758.22
Stdev 88190.29 1818.70 413.73 302.46
Sample size 2253 190 1833 177

Considering each farm type in turn (Table 6-10 Apgendix C) , the purchased feed costs
are particularly high on poultry farms (both per MAnd per LU) and pig farms (although
it should be noted that for both of these was &ahito organic data and so the results over
all pig/poultry farms generally only include contiemal production), whereas lowland
grazing livestock farms in particular have lowerghased feed costs with LFA grazing
livestock farms giving slightly higher purchaseé@decosts and dairy farms having higher
purchased feed costs than grazing livestock faumolwer than pig and poultry farms.

Table 6-10: Comparison of the Purchased feed adtld (£/LU) for each robust farm type for
2009/10.

Farm type Pigs Poultry| Dairy| LFA grazingLowland grazing| Mixed
livestock livestock

Median Purchased| 594.78 592.73 341.96 103.25 67.34 80|22

feed cost per LU

Mean purchased | 528.67| 1173.39 345.6¢ 117.42 92.60 200.72

feed cost per LU

The statistical significance of these results igstigated in Tables 6-11 and 6-12. These
show the mean and median purchased feed costsofmestional (left hand side) and
organic (right hand side) farms per UAA (Table §-ahd per livestock unit (Table 6-12)
and the results of the t-test and Mann-Whitney4t. t¢ can be seen from these that there is
less of a significant difference between organid aonventional farms with regards to
purchased feed costs than there is for fertiliser @op protection costs. For dairy farms
the purchased feed cost per livestock unit is 8iiglhigher for organic than for
conventional farms but this is generally not sigaifit (or only significant at a low
confidence level) and probably reflects higher argdeed prices rather than greater use of



purchased feed. For lowland grazing livestock thirea more strongly significant

difference with organic farms having lower purclth$eed costs. This is also reflected in
LFA grazing livestock farms although with slightlgwer significance. In general the
results for mixed farms are not significantly diffat between organic and conventional
farms.

Table 6-11: Purchased feed cost /JUAA (£E/ha), sigaifce of differences between organic and
conventional farms

Farm type Dairy LFA grazing Lowland grazing Mixed
livestock livestock

CF| OF CF OH CF OF| CF| OF
08/09 sample 387 52 532 41 253 33 201 |22
08/09 mean 728 579 120 17 179 40 386 294
08/09 t-test * * N.S N.S
08/09 median 651 54p 88 56 84 P0 85 |34
08/09 Mann- * ok bl N.S
Whitney
09/10 sample 397 51 525 41 253 32 185 |23
09/10 mean 703 549 123 68 188 30 294 483
09/10 t-test * il N.S N.S
09/10 median 633 511 91 44 90 11 294 |44
09/10 Mann- * ok ook N.S
Whitney

Indicator results showing whether there are sigaift differences between organic and conventiarahd for
each farm type for t-test and for Mann Whitney bk.te

Table 6-12: Purchased feed cost/LU (£/LU), sigaifice of differences between organic and
conventional farms

Farm type Dairy LFA grazing Lowland grazing Mixed
livestock livestock

CF| OF CF OH CF OF| CF| OF
08/09 sample 387 52 532 41 253 33 201 |22
08/09 mean 354 414 117 97 101 42 217 110
08/09 t-test * N.S ok N.S
08/09 median 344 425 104 76 73 P1 |91 |31
08/09 Mann- * * i *
Whitney
09/10 sample 397 51 525 41 2563 32 185 |23
09/10 mean 341 38D 121 87 100 34 204 175
09/10 t-test N.S ** ok N.S
09/10 median 340 38B 109 59 1 15 [85 |54
09/10 Mann- N.S ok ok N.S
Whitney

Indicator results showing whether there are sigaift differences between organic and conventiarahg for
each farm type for t-test and for Mann Whitney bk.te

6.5 Purchased concentrate cost per UAA and per LU

Table 6-13 shows the results for 2009-10 giving rtian and median across all farms
(including those cereals, horticultural and genexadpping farms which have small
amounts of livestock) and the split between orgamicl conventional farms. As for
previous indicators, it can be seen that thereoatiers with particularly high costs which
skew the mean to be higher than the median. Thamaiare negative as, for some farms



(10 in total), fodder costs exceed feddingstuffteqsurchased. This suggests that the
fodder costs figure includes the cost of homegroferage and so this indicator
approximates the cost of purchased concentratesnaytunderestimate it. Appendix C2
shows the full data set for purchased concenti@gts per UAA and per LU. There is good

agreement between the data for 2008-09 and 2009-10.

Table 6-13: Purchased concentrates cost 2009/b8satl farms and split into organic and

conventional farms

Purchased concentrates cost/| Purchased concentrates

UAA (E/ha) cost/LU (E/LU)
average 4240.22 216.29
Median 57.88 104.61

Conventional Organic Conventional Organic
Average 4631.61 369.38 219.87 180.54
Median 60.45 40.54 108.54 63.24
Min -9.52 -9.13 -23.26 -13.51
Max 3559626.67 23958.84 5303.35 2758.22
Stdev 88190.88 1817.38 414.29 299.22
Sample size 2253 190 1833 177

Considering individual robust farm types (Table4ahd Appendix C2), it can be seen that
the highest costs per livestock unit occur forgmg poultry farms followed by dairy farms
(ignoring cereals, general cropping and horticeltferms as they so not specialise in
livestock). LFA and lowland grazing livestock farnmisave much lower costs of
concentrates.

Table 6-14: Comparison of the purchased concentes#LU (£/LU) for each robust farm type for
2009/10

Farm type Pigs Poultry] Dairy| LFA Lowland Mixed
grazing grazing
livestock livestock
Median 594.78| 592.73 319.10 84.45 84.26 76/06
Purchased concentrate
cost per LU
Mean purchased 528.32| 1173.29 327.9p 98.01 60.19 19317
concentrate cost per LU

The statistical significance of these results igestigated in Tables 6-15 and 6-16. These
show the mean and median purchased concentrate foostonventional (left hand side)
and organic (right hand side) farms and the resiitse t-test and Mann-Whitney U test. It
can be seen from these that, as is the case fohgmed feed cost there is less of a
significant difference between organic and conwerati farms with regards to purchased
concentrate costs. For dairy farms the purchasederirate cost per livestock unit is
slightly higher for organic than for conventionatrs but this is generally not significant
(or only significant at a low confidence level) amady reflect higher organic feed prices
rather than greater use of purchased concentfededowland grazing livestock there is a
more strongly significant difference with organi@arms having lower purchased
concentrate costs (both per UAA and per livestook)uThis is also reflected in LFA



grazing livestock farms although with slightly lomagnificance. In general the results for
mixed farms are not significantly different betwesganic and conventional.

Table 6-15: Purchased concentrate cost /JUAA (EAighificance of differences between organic
and conventional farms

Farm type Dairy LFA grazing Lowland grazing Mixed
livestock livestock

CF| OF CF OH CF OF| CF| OF
08/09 sample size 387 52 532 A1 253 33 P01 | 22
08/09 mean 690 56D 104 71 163 36 378 281
08/09 t-test * * N.S N.S
08/09 median 609 548 75 50 74 11 [76 |31
08/09 Mann- N.S bl ok N.S
Whitney
09/10 sample size 397 51 525 A1 253 32 (185 |23
09/10 mean 666 521 104 61 173 25 286 478
09/10 t-test * * N.S N.S
09/10 median 588 485 77 41 82 10 [71 |40
09/10 Mann- % bl ok N.S
Whitney

Indicator results showing whether there are sigaift differences between organic and conventiarahd for
each farm type for t-test and for Mann Whitney bkte

Table 6-16: Purchased concentrate cost/LU (£/Lidhiicance of differences between organic and
conventional farms

Farm type Dair LFA grazing livestock Lowland gmagilivestock| Mixed

CF| OF CF OF CH OF CF OF
08/09 sample size 387 §2 532 41 253 33 P01 | 22
08/09 mean 335 400 1700 88 D2 38 209 |96
08/09 t-test * N.S ok *kk
08/09 median 334 41D g1 65 63 15 [78 |28
08/09 Mann-Whitney * * *kk *
09/10 sample size 397 §1 525 41 253 32 [185 | 23
09/10 mean 323 368 1700 16 D2 P8 196 170
09/10 t-test N.S * ok N.S
09/10 median 313 36b g7 52 66 12 [79 |35
09/10 Mann-Whitneyl N.S *kk *kk N.S

Indicator results showing whether there are sigaift differences between organic and conventiarahg for
each farm type for t-test and for Mann Whitney bk.te

6.6 Intensification indicator

The intensification indicator is based on the sgtjga in the IRENA project (EEA, 2005)
and consists of the sum of the purchased concerdost, fertiliser cost and crop protection
cost divided by the UAA. This should separate otensive, high input farms from more
extensive production systems which are generallieved to have lower environmental
impact (EEA, 2005). The organic intensificationigador has a negative minimum due to
the negative minima in the purchased concentrdiss,issed above in Section 2.4. The full
data set for this indicator can be seen in AppebBdix

Again, there is good agreement between the data £608-09 and 2009-10 and an
apparent difference between organic and convertgyséems. Table 6-17 shows the mean



and median values of the indicator across all fgiagsin highlighting that there are some
farms with particularly high costs) and comparimgamic with conventional.

Table 6-17: Intensification indicator 2009/10 asrall farms and then split into organic and
conventional farms.

Intensification indicator

(E/ha)
average 4940.54
Median 258 51

Conventional Organic
Average 5380.62 576.59
Median 273.10 62.83
Min 0.00 -9.13
Max 3559626.67 24963.23
Stdev 88248.17 2670.43
Sample size 2253 190

Table 6-18 and Appendix D allow further scrutinyidividual farm types which suggests
that pig and poultry farms are particularly intemsi followed by horticultural farms,

whereas LFA and lowland grazing livestock farms amach less intensive production
systems and therefore may have lower environmenfacts.

Table 6-18: Comparison of the intensification iredar (£/ha) for each robust farm type for 2009/10

Farm type Cereals | General | Horticultural | Pigs Poultry Dairy LFA Lowland | Mixed

cropping grazing | grazing
livestock | livestock

Median 268.63 | 301.09 776.74 | 3886.09 8392.87 | 719.97 116.78 109.82 | 207.57

intensification

indicator

Mean 26543 | 334.96 6754.91 | 26627.00 | 150929.13 | 794.55 14475 | 209.29 | 4428

intensification

indicator

The statistical significance of these results igestigated in Table 6-19. This shows the
mean and median intensification indicator for coriaal (left hand side) and organic
(right hand side) farms and the results of thest-sad Mann-Whitney U test. It can be seen
from these that, in general, there is a statidyicadjnificant difference in the intensification
indicator between organic and conventional farmshwgonventional farms generally
appearing to be more intensive than organic farms.



Table 6-19: Intensification indicator (£/ha), sijgance of differences between organic and
conventional farms

Farm
type

Cereals

General
cropping

Horticulture

Dairy

LFA
grazing
livestock

Lowland
grazing
livestock

Mixed

CF

OF

CF| OH

Ck OF

CF

CH

OFR

Ck O

F CF| OF

08/09
sample

362

14

186 12

193

3

387

2 5

B2

41 2

33 poO1

08/09
mean

229

22

309 68

7259 15

0

843

r4 1

48

79

39 [51%

08/09 t-
test

*kk

*kk

*kk

*kk

*kk

N.S

N.S

08/09
median

227

10

261 49

886

o

7490

13

15

60 134

16 216

08/09
Mann-
Whitney

*kk

*kk

K%k

*kk

*k%

*k%

ekk

09/10
sample

356

17

197 12

200

53

32 185

09/10
mean

279

18

344 264

696 378§

3

828

29 1

53

68 P35

32

09/10 t-
test

*kk

*kk

*kk

N.S

09/10
median

274

312 40

838 14

795

4

)0 1

R7

51 132

13 216

09/10
Mann-
Whitney

*kk

K%k

*%k

*kk

*kk

*kk

*kk

22

29

80

23

73

Results showing whether there are significant défiees between organic and conventional farms foln ea
farm type for t-test and for Mann Whitney U test.

6.7 Agri-environmental scheme payments per UAA

Table 6-20 shows the mean and median agri-envirotahecheme payments per UAA
across all farms, showing that these are much exgaly distributed with no outliers (the
mean and median are much more similar than for, feaijliser costs). It also shows the
comparison between conventional and organic farmitwreveals that organic farms
appear to obtain a higher level of agri-environnmgsfieme payments suggesting that they
are more heavily involved in such schemes. Appekdsets out the results for the agri-
environmental scheme payments indicator. Agairs, shiows good agreement for 2008-09
and 2009-10, which would be expected as there baga ho major changes in the English
and Welsh agri-environmental schemes over thiogeri



Table 6-20: Agri-env scheme payments / UAA 2009 tfbss all farms and split into organic and
conventional farms

Agri-env scheme payments /
UAA (E/ha)
average 38.48
Median 28.25
Conventional Organic
Average 31.61 102.43
Median 26.06 80.46
Min 0.00 0.00
Max 488.89 490.60
Stdev 46.43 79.49
Sample size 2253 190

Considering farms by robust type (Table 6-21 andgeékulix E), it can be seen that
horticultural farms have the lowest level of paytseiollowed by pig and poultry farms.
This would be expected as there is limited agritemmental support for horticulture,
including organic horticulture within the UK. Celdarms, lowland grazing livestock and
LFA grazing livestock farms have the highest levefsagri-environmental payments
suggesting that these types of farms are mosteaictitaking agri-environmental measures.

Table 6-21: Comparison of agri-environment schemanents per UAA (£/ha) for each robust farm
type for 2009/10.

Farm type Cereals | General Horti- Pigs | Poultry | Dairy | LFA Lowland Mixed
cropping cultural grazing grazing
livestock livestock
Median ag-env 30.21 29.83 0 0 0| 23.26 31.63 30.00 | 30.22
scheme
payments/UAA
Mean ag-env 44.04 38.44 10.67 | 2419 | 20.19 | 31.10 4719 51.61 434
scheme payments
per UAA

The statistical significance of these results igestigated in Table 6-22. This shows the
mean and median results for conventional (left hside) and organic (right hand side)
farms and the results of the t-test and Mann-Whitdetest. It can be seen that, for all
farms except horticulture, there is a statisticalignificant difference at the 0.5% level
between organic and conventional farms, with omgaf@rms receiving higher agri-

environment payments than conventional. For hdttical farms the results are less
significant and both organic and conventional fagppear to have low levels of payments
under these schemes.



Table 6-22: Agri-environment scheme payments oweA(E/ha), significance of differences
between organic and conventional farms

Farm type | Cereals General | Horticulture | Dairy LFA Lowland Mixed
cropping grazing grazing
livestock livestock

CF| OF| CF| OF CH OF CF OF CF qQF CF OF CF DOF
08/09 362 | 14| 186 127 193 3 387 5§52 582 11 253 33 p01 |22
sample
08/09 37| 144 33| 87 10 v 28 77 35 109 36 118 |35 (24
mean
08/09 t_ *k%k *k%k N . S *kk *k%k *k%k *k%k
test
08/09 30 | 130 30| 71 a @ 18 61 28 96 29 07 (30 101
median
08/09 *k%k *k% * *k%k *k% *kk *k%k
Mann-
Whitney
09/10 356 | 17| 197 12 20( 10 397 B81 525 A1 253 32 185 | 23
sample
09/10 39| 144 34| 86 10 34 24 85 37 126 10 116 |38 |87
mean
09/10 t_ *k%k *k%k N . S *kk *k%k *k%k *k%k
test
09/10 30 | 119 29| 76 q @ 20 6L 30 93 29 50 (30 |70
median
09/10 *%k%k *k% *% *%k%k *k% *k%k *kk
Mann-
Whitney

Results showing whether there are significant défiees between organic and conventional farms foh ea
farm type for t-test and for Mann Whitney U test.

6.8 Shannon crop diversity index

The Shannon crop diversity index is calculated as:

H = pin(p)
where pis the area fraction for an individual crop.

The larger the Shannon index value the more diyevgithin the cropping area. A farm

with several small fields of different crops bulaage proportion of one crop will have a
lower Shannon diversity index than a farm with laene number of crops evenly divided
across the farm. It has been postulated by sonf®@uthat greater cropping diversity is
associated with greater biodiversity in generalwith greater provision of ecosystem
services and so has a positive environmental imgdiieri, 1999; Hajjaret al, 2008).

In this case the crop types that were used wemeyhdeans, horticulture, oilseed rape,

peas, permanent grass, potatoes, sugar beet arad. Wine denominator for these was

taken as the sum of all of the cropping areas €galdeans, oilseed rape, horticulture, peas,
potatoes, permanent grass and sugar beet), ifaima had no land in any of these

categories then it was excluded from the samplés Whs due to the fact that UAA, area

farmed and total farm area (which are the mainsapeavided in the calcdata section of the

FBS) do not include multiple cropping but only theeas of main cropping whereas the

individual product areas include both. As a resulivas possible to have a crop area
exceeding the total area resulting in an, incolyenegative Shannon index. Using the sum
of the crop areas as a denominator prevents s @rccurring.



It must be considered that a farm with a zero inex if the only crop, from those
considered, that it grows is for example permagesis), then that signifies that it only has
one of the crops considered. It may be that a ldngersity of other crops are grown on the
farm but were not considered here. For instanagroc farms may grow oats, triticale and
rye rather than wheat but these crops were notidenesl here as their cropping areas are
not readily available from the FBS calcdata vaeablSimilarly, horticultural area may
describe a large expanse of one crop or the growingultiple crops. Also, permanent
grass may include a large number of species oflgaad also various herbs. This is not
recorded in the FBS and so cannot be derived frtorithis is one limitation of using
FBS/FADN data to derive environmental indicatotse data are obtained for economic
reasons and so may not contain all the informatibich would be desirable to measure
environmental factors to best effect.

Appendix F shows the full data set for the Shano@p diversity index. It can be seen
from this that the 2008-09 data and the 2009-18 date similar values.

Table 6-23: Shannon diversity index 2009/10 acatissrms and then split into organic and
conventional farms.

Shannon diversity index
average 0.3888
Median 0.0000

Conventional Organic
Average 0.3997 0.2619
Median 0.0000 0.0000
Min 0.0000 0.0000
Max 1.7557 1.5590
Stdev 0.5054 0.4138
Sample size 2209 188

Table 6-23 shows the mean and median values afidex across all farms in 2009-10 and
the comparison of organic and conventional. It banseen that there is a difference
between the mean and median suggesting the prestocdliers with higher diversity. It
can also be seen that organic farms appear to &deever diversity (across the crops
considered) than conventional farms.

Appendix F shows the median and mean Shannon diverdex for each robust farm type
and splits them into conventional and organic fawhere there is sufficient data to do so
and Table 6-24 summarises some of the data for-200%he highest values, and greatest
cropping diversity, occur on general cropping farfoowed by cereals farms and mixed
farms. The lowest cropping diversity, as might beested occurs on LFA grazing
livestock farms (which would be expected to maruysist of permanent grassland).



Table 6-24: Comparison of the Shannon crop divwemsidex for each robust farm type for 2009/10.

Farm type Cereals | General Horti- Pigs | Poultry | Dairy | LFA Lowland Mixed
cropping cultural grazing grazing
livestock livestock
Median 1.05 119 0.00 | 0.00 0.00 | 0.00 0.00 000 | 0.73

Shannon  crop
diversity index
Mean Shannon 0.99 113 0.11 ] 0.27 011 | 0.19 0.03 012 | 075
crop  diversity
index

The statistical significance of these results \sestigated in Table 6-25. This shows the
mean and median Shannon crop diversity indicescémventional (left hand side) and
organic (right hand side) farms and the resultheft-test and Mann-Whitney U test. It can
be seen from these that for the majority of thenfaypes there is no significant difference
between organic and conventional farms. For mixath$ and lowland grazing livestock
farms there is a significant difference with orgafdrms having a lower index suggesting
that they show lower diversity in the crops consédehere than do conventional farms.

Table 6-25: Shannon crop diversity indicator, digance of differences between organic and
conventional farms

Farm Cereals General Horticulture | Dairy LFA Lowland Mixed
type cropping grazing grazing
livestock livestock
CF| OF| CF| OF CH OF CF OF CF QF C(CF OF CF OF
08/09 362 14| 185 12 194 3 381 50 529 11 251 33 201 22

sample

08/09 099 094| 112 1.02 0.8 0.17 0.19 0{15 003 0.026 p0.05| 0.80 0.51]
mean

08/09 t- N.S N.S N.S N.S N.S
test

08/09 1.03| 097/ 1.20 1.13 0.00 0.00 0.p0 0J00O 000 .00 0.00|/ 0.78 0.64
median

08/09 N.S N.S N.S N.S N.S * Fkk
Mann-

Whitney

09/10 356 16| 196 12 201 10 387 50 524 A1 251 32 185 23

sample

09/10 10| 0.81| 1.14 104 0.10 0.13 0.18 0/15 003 0Q.0540.0.01| 0.78 0.51
mean

09/10 t- * N.S N.S N.S N.S Hekk Fekk
test

09/10 1.05| 0.69| 1.19 1.0 0.00 0.00 0.p0 0J/00 0.00 0.000p0.00{ 0.75 0.58
median

09/10 N.S N.S N.S N.S * *xk *xk
Mann-
Whitney

Results showing whether there are significant défiees between organic and conventional farms foh ea
farm type for t-test and for Mann Whitney U test.

6.9 Livestock units per forage grazing area

This indicator highlights which farms are the mogensive (and likely to be reliant on
bought-in-feed) and conversely which keep small @m® of livestock compared to the
amount of grazing available. This gives an ideghef amount of pressure on the grazing
land and the reliance of the farm on external ispAppendix G shows the full results for



the indicator livestock units per ha forage grazifsgain, there is good agreement between
2008-09 and 2009-10 data.

It can be seen from Table 6-26 that similarly te tther intensity indicators such as
purchased feed (which may be related as discussrae g fertiliser cost and pesticide cost,
there are outliers which increase the mean compartédhe median (in this case these are
farms with large amounts of livestock compared \titéir land area). It can also be seen
that organic farms appear in general to have arlowenber of livestock units per ha

forage area compared with conventional farms.

Table 6-26: Livestock unit per forage grazing 2a@34cross all farms and split into organic and
conventional farms.

Livestock units per forage
grazing (LU/ha)
average 14.19
Median 1.11
Conventional Organic
Average 15.52 1.58
Median 1.15 1.00
Min 0.00 0.00
Max 9171.33 58.17
Stdev 281.83 4.85
Sample size 2111 185

Considering the indicator across farm types in &abt27 (and ignoring cereals,
horticultural and general cropping farms, some bicl have small amounts of livestock)
and Appendix G, it can be seen that poultry andfaighns have the highest number of
livestock per ha forage grazing whereas LFA gradimgstock farms have the lowest
followed by lowland grazing farms and then dairynfa. This suggests that poultry and
pig farms are more intensive (agreeing with thaultesfor the intensification indicator
calculated earlier) and LFA grazing livestock farare much less intensive and therefore
may have a lower environmental impact.

Table 6-27: Comparison of LUs per forage grazing/tia) for each robust farm type for 2009/10.

Farm type Pigs Poultry | Dairy | LFA grazing livestock | Lowland grazing livestock | Mixed
Median LU per forage | 16.07 | 15.03 | 1.96 0.93 1.21 1.32
grazing
Mean LU per forage | 176.63 | 203.16 | 2.07 1.00 149 | 55.16
grazing

The statistical significance of these results \sestigated in Table 6-28. This shows the
mean and median livestock units per forage grafbngonventional (left hand side) and
organic (right hand side) farms and the resultheft-test and Mann-Whitney U test. It can
be seen from these that dairy farms and lowlandimgdivestock farms show significant
differences between organic and conventional manage with organic farms having
lower stocking densities. The difference for LFAna is still significant but only at the
5% level. This might be expected as LFA grazingnammay have low stocking rates
regardless of management system due to their natur¢he fact these areas are unlikely to
be able to support high densities of livestock.



Table 6-28: Livestock units per forage area (LU/B&nificance of differences between organic and
conventional farms

Farm type Dairy LFA grazing Lowland grazing Mixed
livestock livestock

CF| OF CF OF CH OF CF OF
08/09 sample sizd 387 52 582 a1 253 33 198 |22
08/09 mean 213 150 1.02 0.80 1/50 100 432 B.81
08/09 t-test ok * * N.S
08/09 median 2.06 1.45 0.96 0.82 131 089 1481101
08/09 Mann- ok * ok N.S
Whitney
09/10 sample sizd 397 51 525 a1 253 32 182 |23
09/10 mean 215 1.4B 1.42 0.82 1]57 092 61.63 B.90
09/10 t-test ok ok * N.S
09/10 median 2.07 1.4p 0.95 0.83 1/32 083 1.3911[.0
09/10 Mann- ok * ok *
Whitney

Results showing whether there are significant défiees between organic and conventional farms foln ea
farm type for t-test and for Mann Whitney U test.

Alternatively, it is also possible to consider oghazing livestock units (e.g excluding pigs
and poultry). Table 6-29 shows summary result2€89-10 across all farms and split into
organic and conventional and the full results dews in Appendix G2. It can be seen
from this that the exclusion of pigs and poultreaty reduces the averages (particularly
for conventional farms) and brings the mean andiamechuch close together, suggesting
that the majority of the outliers were due to ppggoultry on the farms. The same pattern
as previously can be seen in the remaining (grdaregtock) farm types with LFA grazing
livestock farms having the lowest stocking denditiiowed by lowland grazing farms and
then dairy farms (Table 6-30 and Appendix G2).

Table 6-29: Grazing livestock units per forage grg2009/10 across all farms and then split into
organic and conventional farms.

Grazing livestock unit per
forage grazing (grazing
LU/ha)
average 1.18
Median 0.99
Conventional Organic
Average 1.20 0.97
Median 1.02 0.97
Min 0.00 0.00
Max 33.49 3.32
Stdev 1.69 0.55
Sample size 2111 185

Table 6-30: Comparison of grazing LUs per foragezigrg (grazing LU/ha) for dairy, lowland and
LFA grazing livestock farm types for 2009/10.

Farm type Dairy| LFA grazing Lowland grazing
livestock livestock

Median grazing LU per forage 1.95 0.92 0.20Q

grazing

Mean grazing LU per forage grazirjg  2.05 1|00 1.48




The statistical significance of these results \sestigated in Table 6-31. This shows the
mean and median grazing livestock units per foga for conventional (left hand side)
and organic (right hand side) farms and the resiitse t-test and Mann-Whitney U test. It
can be seen from these that there is a signifidéierence for almost all farm types (and
particularly strongly for dairy and lowland grazitigestock types) between organic and
conventional farms with organic farms tending teéenbower stocking densities.

Table 6-31: Grazing livestock units per forage dgFazing LU/ha), significance of differences
between organic and conventional farms

Farm type Dairy LFA grazing Lowland grazing Mixed
livestock livestock

CF| OF CF OH CF OF| CF| OF
08/09 sample size 387 52 532 A1 253 33 198 22
08/09 mean 211 1.49 1.02 0.Y8 149 100 151 (.04
08/09 t-test rork rrk * N.S
08/09 median 2.06 1.45 0.96 0.82 1/30 0,89 0.260 1.0
08/09 Mann- ek *x Fork N.S
Whitney
09/10 sample size 397 51 525 Al 253 32 (182 23
09/10 mean 213 1.47 1.02 0.81 1,56 092 160 po1
09/10 t-test il ok * N.S
09/10 median 2.06 1.30 0.95 0.77 1]30 0,83 1.241p9
09/10 Mann_ *kk * *k%k *k%k
Whitney

Results showing whether there are significant défiees between organic and conventional farms foh ea
farm type for t-test and for Mann Whitney U test.

6.10 The proportion of the land that is woodland, permanent
grass, or fallow

The full data set for the indicator, proportionlahd (UAA + woodland area + net land
hired in) that is woodland, permanent grass oo¥alis shown in Appendix H and again
shows good agreement between years, 2008-09 a®d1Z0@\s for the agri-environmental
scheme payment indicator the mean and median late/edy similar suggesting that there
are very few outliers. This indicator should revéabse farm types or systems which
provide a greater number of potential habitats iwithe farm.

Table 6-32 shows the mean and median across alltigres and a comparison of organic
and conventional farms. It can be seen that orgfanios appear to have a slightly higher
proportion of permanent grassland, woodland, alioMia



Table 6-32: Proportion of UAA that is woodland, panent/temporary grass or forage/fallow
2009/10 across all farms and then split into organid conventional farms.

Proportion of land that is
woodland, permanent grass
or fallow
average 0.5136
Median 0.5254
Conventional Organic
Average 0.5083 0.5839
Median 0.5086 0.6072
Min 0.0000 0.0000
Max 1.0000 1.0000
Stdev 0.3843 0.3416
Sample size 2251 190

Considering the robust farm types individually (Jedble 6-33 and Appendix H), cereals,
horticulture and general cropping farms have a fgweportion of UAA that is woodland,
grass, forage or fallow whereas livestock-relatadnt have higher proportions. This
suggests that livestock farms may provide a greateyunt of habitat for wildlife species
than arable farms.

Table 6-33: Comparison of proportion of land tisatvbodland, permanent grass or fallow for each
farm type for 2009/10.

Farm type Cereals | General Horti- Pigs Poultry | Dairy | LFA Lowland Mixed
cropping cultural grazing grazing
livestock livestock
Median 0.0999 0.0476 | 0.0000 | 0.6739 1.0 | 0.7003 0.8859 0.8805 | 0.4700
proportion of
land
Mean 0.1479 0.1379 | 0.1478 | 0.5349 | 0.7132 | 0.6424 0.7682 0.7871 | 0.4514
proportion of
land

The statistical significance of these results \sestigated in Table 6-34. This shows the
mean and median proportions for conventional (heftd side) and organic (right hand
side) farms and the results of the t-test and Mafitney U test. It can be seen from these
that for the majority of farm types there is notisteally significant difference between
organic and conventional. Only for general cropgdeagns is there a significant difference
with organic farms having a higher proportion ohdathat is woodland, fallow or
permanent grassland.



Table 6-34: Proportion of land that is woodland;npenent grass or fallow, significance of
differences between organic and conventional farms

Farm Cereals General Horticulture | Dairy LFA grazing Lowland Mixed
type cropping livestock grazing
livestock

CF | OF CF OF | CF| OF| CF| OF CF OF CF OF | CF| OF
08/09 362 14 | 186 12 | 193 8 | 387 52 532 41 253 33 | 201 22
sample
08/09 015026 | 012 | 032 | 0.15| 032 | 067 | 061 | 0.76 | 0.72 0.80 | 0.80 | 0.43 | 0.59
mean
08/09 t- N.S * N.S N.S N.S N.S b
test
08/09 010 { 016 | 0.05 | 029 | 0.00 | 0.02 | 0.75 | 0.66 | 0.89 | 0.87 090 | 090 | 040 | 0.64
median
08/09 * e N.S N.S N.S N.S b
Mann-
Whitney
09/10 356 17 | 197 12 | 200 10 | 397 51 525 4 253 32| 185 23
sample
09/10 014 (021 | 012 | 034 | 014 | 033 | 065 | 0.57 | 0.77 | 0.7 0.78 | 0.83 | 045 | 0.50
mean
09/10 t- N.S b N.S N.S N.S N.S N.S
test
09/10 010 { 017 | 0.04 | 037 | 0.00 | 0.02 | 0.71 | 060 | 0.89 | 0.86 0.88 | 092 | 045 | 0.54
median
09/10 N.S e N.S N.S N.S N.S N.S
Mann-
Whitney

Results showing whether there are significant défiees between organic and conventional farms foln ea
farm type for t-test and for Mann Whitney U test.

6.11 Conclusions

A selection of indicators was used to compare degand conventional farms across
robust farm types using FBS data. The indicatosessed were:

e Fertiliser cost

» Crop protection cost

¢ Purchased feed cost

* Intensification indicator

« Monetary receipts from agri-environmental schemes

e Shannon crop diversity index

* Average number of livestock units per ha of foragea

* Proportion of land that is permanent grass, woatlanfallow.

These assess the level of inputs (fertiliser, gnaypection, purchased feed), intensity of the
agriculture (intensification indicator, LUs per &ge area), participation in agri-

environmental activities (monetary receipts fromi-@gvironmental schemes), diversity of

cropping (Shannon index), and availability of willdlhabitats (proportion of land that is

permanent grassland, woodland, or fallow).

These indicators assume that cost is a good praxydage. This appears likely to be the
case for fertiliser and crop protection but is pgdless likely to be the case for purchased
feed where prices are likely to be very variableMeen different feedstuffs and between
organic and conventional feed. It is also only ahlé for comparison of farms within a



year. If comparisons were taking place over timg, ® track changes in environmental
performance over time, then standard costs nedxt toased to derive physical quantities
from cost otherwise inflation and other price fletions will affect the results.
Alternatively price indices, which may be more gasbtained, could be used to remove
inflationary effects from the expenditure and dovala comparison of costs from year to
year.

As discussed in Section 6.8, the Shannon crop sityeindex is calculated using the crop
fractions of a selection of crops and the denoroinatas taken as the total of these. It
must, therefore, be considered that a farm witlker® index (i.e. if the only crop, from
those considered, that it grows is for example paent grass) signifies that it only has
one of the crops considered. It may be that a ldigersity of other crops is grown on the
farm but were not considered here.

Also, permanent grass may include a large humbepeties of grass and various herbs.
This is not recorded in the FBS and so cannot bevete from it. This highlights one
important limitation of using FBS/FADN data to derienvironmental indicators: the data
are obtained for economic reasons and so may mbdiocall the information which would
be desirable to measure environmental factors sbdjéect.

Each indicator was assessed across all farms wilikirsurvey (excluding those that gave
rise to divide by zero errors) and across all oigand all conventional farms. The
indicators were then calculated for each farm tgpd the split of these into organic and
conventional.

Some of the indicators have means which are ldhger their medians (fertiliser cost, crop
protection cost, intensification indicator, LU parage area). This suggests that the
distributions may have outliers with particularligh costs or stocking densities. Since
means are more sensitive to outliers than the madihie this skews them towards a much
higher value.

With regards to farm types it appears that hottiical farms use large amounts of fertiliser
and crop protection which makes them a more interntspe of farm (after pig and poultry
farms). They also tend to have lower levels of -eguironment scheme participation.
Poultry and pig farms are particularly intensiveinty due to the high levels of purchased
feed per livestock unit and their high stocking siees. They also show low levels of agri-
environment scheme participation however they ravelatively high proportion of their
land (medians of more than 60%) that is woodlandsg forage or fallow which suggests
that they may provide a greater amount of habdatfldlife species. However, pig and
poultry farms generally have a small land areaetioee dairy and grazing livestock farms
which also have a relatively high proportion ofithend that is woodland, permanent grass
or fallow are likely to provide a much greater aotavildlife habitats as they have a much
larger farm size.

Grazing livestock farms would appear, in fact, éofprm quite well across the majority of
the indicators. They are generally low intensityrfa with low purchased feed, fertiliser
and crop protection costs and low stocking derssifiéney also have higher levels of agri-
environment scheme participation as shown by tlgadr payments received from such
schemes. Only for the Shannon diversity index @&y ghow a less positive result with low



levels of diversity due to the fact that, by theature, they tend to be almost entirely
grassland farms.

The results of the Mann-Whitney test comparing nigand conventional farms showed
that there are statistically significant differeadgetween organic and conventional farms in
terms of fertiliser cost, crop protection costeimgification, and agri-environment scheme
payments. These results suggest that organic farengess intensive with lower fertiliser
and crop protection use and tend to be involvethame agri-environment schemes than
conventional farms. In contrast there is no sigalffii difference between organic and
conventional farms with regards to crop diversikgept for mixed and lowland grazing
livestock farms where organic farms have a staéli significantly lower diversity. There
is also no significant difference between orgamd aonventional farms in terms of the
proportion of land that is woodland, permanent g@sfallow except for general cropping
farms where organic farms generally have a highgpqrtion.

With regards to purchased feed costs and livesstméking densities, whether there is a
significant difference between organic and conwerai farms depends on the robust farm
type. Purchased feed and purchased concentrats ¢ostdairy farms only show
differences of low statistical significance withganic farms having slightly higher costs
per livestock unit (possibly due to higher orgdieied prices rather than higher usage). For
lowland grazing livestock there is a more strorgignificant difference with organic farms
having lower purchased feed costs. This is alseatfd in LFA grazing livestock farms
although with a slightly lower significance. In ggal purchased feed or concentrate costs
are not significantly different between conventioaad organic mixed farms. Dairy and
lowland grazing livestock farms show significantfeliences in stocking density between
organic and conventional management with orgamim$aending to have lower stocking
densities. The difference for LFA grazing livestdiekms is only significant at the 5%
level, perhaps reflecting the fact that such famersd to be unable to support larger
stocking densities regardless of management system.

In general it appears from the analysis that ogdarms are less intensive than
conventional farms, however organic farms appedraice less cropping (and potentially
less habitat) variety as reflected by some of th@n8on index results. It would also appear
that grazing livestock farms in general may be beia to the environment as assessed
using this particular set of indicators.

It appears from the analysis presented here thafpibssible to use economic data such as
the FBS to provide some information on the envirental performance of farms and to
compare this across different types if farms amohiiag systems. In particular it would be
of great interest to combine some of the indicaitis an overall score that took account of
intensity, crop variation, variation in habitat astdcking rates, as well as agri-environment
payments. Although an indirect measure of enviramalgerformance may never achieve
a perfect assessment a combined score could béteditp reflect the relative importance
of the various factors.
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Appendices

Appendix A - Fertilisers

Fertiliser cost/UAA Fertiliser cost/output
average 564.68 0.0677
median 68.18 0.0594

Conventional Organic Conventional Organic
Conviorg average 608.00 9.74 0.0729 0.0112
Conv /org median 75.72 0.00 0.0647 0.0000
Conv/org min 0.00 0.00 -2.6906 0.0000
Convjorg max 101995.77 121.18 2.0184 0.1401
Conlorg stdev 4080.75 19.28 0.0927 0.0219
Conv/org sample 2237 188 2260 188
Fertiliser cost 2008/09 across all farms and thpdihiato organic and conventional farms.

Fertiliser cost/UAA Fertiliser cost/output
average 574.65 0.0856
median 80.41 0.0645

Conventional Organic Conventional Organic
Convlorg average 615.52 179.28 0.0924 0.0128
Conv /org median 92.13 0.00 0.0714 0.0000
Conv/org min 0.00 0.00 -0.0503 0.000D
Convjorg max 77860.00 20581.21 0.6182 0.1451
Convlorg stdev 3685.09 1704.53 0.083p 0.0263
Conv/org sample 2053 190 2075 19
Fertiliser cost 2009/10 across all farms and thpdihiato organic and conventional farms.

Fertiliser cost/ UAA Fertiliser cost/output

All | Conventional| Organig All  Conventional Organic
2008/09 cereals mean| 4, gg 106.64 989 0.1199 01240 0.0185
2008/09 cereals median,; gg 10456 297 0.1134 0.1165  0.0040
2009/10 cereals mean| 454 79 15851  10.85 0.1941 02003 0.0215
2009/10 cereals median, 1q 44 15573  0.00 0.1927 0.1982  0.0400
Fertiliser costs for cereals farms for 2008/09 2609/10.

Fertiliser cost/ UAA Fertiliser cost/output
All | Conventional| Organig All  Conventional Organic

2008/09 General cropping mean ;g ;1 127.08 1240 0.0840 00911 0.0064
2008/09 General cropping mediany g 44 110.25 1.84 0.0786 0.0825  0.0028
2009/10 General cropping mean 164 g4 17531 1922 0.1340 01411 0.0151
2009/10 General cropping median; 5, g9 15773 867 0.1262 0.13P0  0.0033

Fertiliser costs for general cropping farms for 0@ and 2009/10.



Fertiliser cost/ UAA Fertiliser cost/output
All | Conventional| Organig All  Conventional Organic
2008/09 Horticulture mean | 5497 7 6187.268  10.0p 0.0390 0.0403  0.0029
2008/09 Horticulture mediah 344 45 34793 000 0.0268 0.02f4  0.0400
2009/10 Horticulture mean | g4, ¢ 5897.34 324624 0.0355 00363  0.0p43
2009/10 Horticulture mediahi 594 73 364.68 2055 0.0256 00267  0.0046
Fertiliser costs for horticulture farms for 2008/A&d 2009/10.
Fertiliser cost/ UAA Fertiliser cost/output
All | Conventional| Organig All  Conventional Orgaric
2008/09 Pigs mean | 51 5o 21.22| none | 0.0036 0.0086 none
2008/09 Pigs median ) o, 0.00| none | 0.000D 0.0000 none
2009/10 Pigs mean | 37 59 37.09| none | 0.0104 0.0104 none
2009/10 Pigs median ) o, 0.00| none | 0.000D 0.0000 none
Fertiliser costs for pig farms for 2008/09 and 2009
Fertiliser cost/ UAA Fertiliser cost/output
All | Conventional Organig All  Conventional Orgariic
2008/09 Poultry mean | g g9 4.66 1759  0.001B 0.0014 0.0054
2008/09 Poultry median g 5 0.00 0.00 0.0018 0.0040 0.0000
2009/10 Poultry mean | 14 1 11.07| Insuff. Sample  0.0022 0.0024 Insufhysie
2009/10 Poultry median , 0.00| Insuff. sampld  0.0040 0.0000 Insuff. sient
Fertiliser costs for poultry farms for 2008/09 &@D9/10.
Fertiliser cost/ UAA Fertiliser cost/output
All | Conventional| Organig All  Conventional Organic
2008/09 Dairy mean | 154 57 13529  12.94 0.0472 0.0582  0.0049
2008/09 Dairy mediar) 14 go 12157 000 0.0445 0.0481  0.0000
2009/10 Dairy mean | 154 39 14479 812 0.0543 0.0608  0.0036
2009/10 Dairy mediar} 153 g3 13599  0.00 0.0502 0.0543  0.0000
Fertiliser costs for dairy farms for 2008/09 an@®24.0.
Fertiliser cost/ UAA Fertiliser cost/output
All | Conventional| Organiq All  Conventional Orgaric
2008/09 LFA grazing livestock mean| 3g g3 4178] 7.9 0.0748 00789 0.0203
2008/09 LFA grazing livestock medign,g 57 3231 004 0.075D 00812  0.0000
2009/10 LFA grazing livestock mean| 3 3¢ 4721 7.8 0.077b 00834 0.0202
2009/10 LFA grazing livestock medigng, 34 3852 056 0.0684 0.0764  0.0006

Fertiliser costs for LFA grazing livestock for 2008 and 2009/10.



Fertiliser cost/ UAA Fertiliser cost/output

All | Conventional | Organic All | Conventional | Organic
2008/09 Lowland grazing livestock mean 39.87 45.87 269 | 0.0512 0.0584 | 0.0061
2008/09 Lowland grazing livestock median 21.03 31.39 0.00 | 0.0346 0.0457 | 0.0000
2009/10 Lowland grazing livestock mean 46.80 5078 586 | 00532 0.0598 | 00076
2009/10 Lowland grazing livestock median 2758 3048 0.00 | 00373 0.0458 | 0.0000
Fertiliser costs for lowland grazing livestock 2d@Band 2009/10.

Fertiliser cost/ UAA Fertiliser cost/output
All | Conventional| Organic All  Conventional Organic
2008/09 Mixed mean | 7, gg 80.00, 1223 0.0685 0.0742  0.0196
2008/09 Mixed median 74 14 74.04  1.81 0.0628 0.0671  0.0018
2009/10 Mixed mean | gg 74 95.05|  12.65 0.0880 0.0969  0.0165
2009/10 Mixed median gg 56 92.82] 0.0 0.0716 0.0761  0.0000
Fertiliser costs for mixed farms for 2008/09 an@2Q0.
Fertiliser cost/ UAA Fertiliser cost/output
All | Conventional| Organig All  Conventional Orgaric

2008/09 Other mean 7.47 7.47| none 0.102D 0.1020 none
2008/09 Other mediap 5 oo 0.00| none | 0.000D 0.0000 none
2009/10 Other mean | 44 53 11.23| none | 0.0500 0.0500 none
2009/10 Other median ) o, 0.00| none | 0.000D 0.0000 none

Fertiliser costs for “other” farms 2008/09 and 20@9




Appendix B - Crop protection

Crop protection cost/UAA Crop protection cost/outpu
average 122.86 0.0346
median 10.36 0.0069

Conventional Organic Conventional Organic
Conv/org average 131.35 3.77 0.0377 0.0017
Conv /org median 15.08 0.00 0.0090 0.0000
Conv/org min 0.00 0.00 -0.4024 0.0000
Conv/org max 11110.17 363.78 0.3752 0.0654
Conlorg stdev 580.76 27.86 0.0546 0.0070
Conv/org sample 2237 188 2260 188

Crop protection cost 2008/09 across all farms ard #plit into organic and conventional farms.

Crop protection cost/UAA Crop protection cost/outpu
average 125.66 0.0368
median 10.52 0.0067
Conventional Organic Conventional Organic
Conv/org average 133.49 27.93 0.0400 0.0019
Conv /org median 15.19 0.00 0.0083 0.0000
Conv/org min 0.00 0.00 0.0000 0.0000
Conv/org max 12435.59 4382.02 0.4105 0.0642
Conv/org stdev 571.41 318.94 0.0587 0.0071
Conv/org sample 2253 190 2275 190
Crop protection cost 2009/10 across all farms ard #plit into organic and conventional farms.
Crop protection cost/ UAA Crop protection cost/oditpu
All | Conventional| Organig All  Conventional Organic
2008/09 cereals mean| 1, 7, 106.92 367 0.1187 01281  0.0055
2008/09 cereals median, o3 g 10723 000 0.1131 0.1146  0.0000
2009/10 cereals mean| 11 g 10721 216 0.12d1 0.1354  0.0439
2009/10 cereals median, o3 ) 10514  0.00 0.1257 0.1276  0.0400
Crop protection costs for cereals farms for 2008108 2009/10.
Crop protection cost/ UAA Crop protection cost/oditpu
All | Conventional| Organid All  Conventional Organi
2008/09 General cropping mean ;34 ;7 14477 1368 0.0908 0.0989 0.0
2008/09 General cropping median, 1 1 4 12417 3.46 0.0886 0.0998 0.0
2009/10 General cropping mean ;g 41 137.75  12.98 0.0971 0.1048 0.0
2009/10 General cropping median 14 59 11090 897 0.0939 0.10P1  0.0¢

Crop protection costs for general cropping farms2fa®8/09 and 2009/10.



Crop protection cost/ UAA Crop protection cost/odtpu
All | Conventional| Organig All  Conventional Organic
2008/09 Horticulture mean | 1446 5, 106389 4558 0.0270 00283  0.0028
2008/09 Horticulture mediah 574 og 412,76 0.00 0.0123 0.0128  0.0000
2009/10 Horticulture mean | ;4,4 g 1062.28 490.76 0.0272 0.0285  0.0052
2009/10 Horticulture median 445 g 42965 000 0.0122 0.01p7  0.0000
Crop protection costs for horticulture farms for 2@® and 2009/10.
Crop protection cost/ UAA Crop protection cost/odtpu
All | Conventional| Organig All  Conventional Orgaric
2008/09 Pigs mean | 31 44 31.46) none | 0.0058 0.0058 none
2008/09 Pigs median g o9 0.00| none | 0.000D 0.0000 _none
2009/10 Pigs mean | 37 og 37.96] none | 0.0086 0.0086 none
2009/10 Pigs median ) g 0.00| none | 0.000D 0.0000 none
Crop protection costs for pig farms for 2008/09 2669/10.
Crop protection cost/ UAA Crop protection cost/odtpu
All | Conventional Organig All  Conventional Organic
2008/09 Poultry mean | 7 ;3 7.72 359 0.001} 0.0018 0.00p7
2008/09 Poultry median g o, 0.00 0.00 0.0000 0.0000 0.00D0
2009/10 Poultry mean | g 4, 10.71] Insuff. sample  0.0019 0.00P0  Insuff. slan
2009/10 Poultry median , o, 0.00| Insuff. samplé  0.0000 0.00p0 Insuff. semp
Crop protection costs for poultry farms for 20084@ 2009/10.
Crop protection cost/ UAA Crop protection cost/odtpu
All | Conventional| Organig All  Conventional Orgaric
2008/09 Dairy mean | 15 77 17.88]  0.21 0.0064 0.0072  0.0001
2008/09 Dairy mediar) g 74 1079  0.0d 0.0031 0.0041  0.0000
2009/10 Dairy mean | 45 ¢ 17.60,  0.24  0.0067 0.0075  0.0001
2009/10 Dairy mediar) 7 44 11.32]  0.0d 0.003p 0.0043  0.0000
Crop protection costs for dairy farms for 2008/0€l 2009/10.
Crop protection cost/ UAA Crop protection cost/output
All | Conventional| Organiq All  Conventional Orgarnic
2008/09 LFA grazing livestock mean 1.90 210 0.02 0.0041 0.0045  0.0001
2008/09 LFA grazing livestock medlano_30 0.50 0.00 0.0008 0.0016  0.0000
2009/10 LFA grazing livestock mean| ; o¢ 217|  0.0§ 0.003% 0.0037  0.00p2
2009/10 LFA grazing livestock medid No.43 0.64 0.00 0.0011 0.0015  0.0000

Crop protection costs for LFA grazing livestock 2008/09 and 2009/10.



Crop protection cost/ UAA Crop protection cost/output
All | Conventional | Organic All | Conventional | Organic
2008/09 Lowland grazing livestock mean 6.99 8.03 045 | 00083 0.0095 | 0.0010
2008/09 Lowland grazing livestock median 198 284 0.00 | 0.0036 0.0050 | 0.0000
2009/10 Lowland grazing livestock mean 771 8.66 133 | 0.0076 0.0084 | 0.0021
2009/10 Lowland grazing livestock median 167 345 0.00 | 0.0026 0.0041 | 0.0000

Crop protection costs for lowland grazing livest@€08/09 and 2009/10.

Crop protection cost/ UAA

Crop protection cost/oditpu

All | Conventional| Organic All  Conventional Organic
2008/09 Mixed mean | 4g g4 54.36 3.66 0.039D 00432  0.0042
2008/09 Mixed mediar) 4 g3 4629  0.00 0.038p 0.0420  0.0000
2009710 Mixed mean | 4 g9 54.27 6.49 0.0418 0.0460  0.0037
2009/10 Mixed mediar) 55 5 4197  0.04 0.039% 0.0442  0.0000

Crop protection costs for mixed farms for 2008/08 2609/10.

Crop protection cost/ UAA Crop protection cost/odtpu
All | Conventional| Organig All  Conventional Orgaric
2008/09 Other mean | 4 g 1.05| none | 0.005p 0.0056 none
2008/09 Other mediap o, 0.00| none | 0.000D 0.0000 none
2009/10 Other mean | 59 051| none | 0.0037 0.0037 none
2009/10 Other mediah o 0.00| none | 0.000D 0.0000 none

Crop protection costs for “other” farms 2008/09 20689/10.




Appendix C - Purchased feed

Purchased feed cost/ UAA Purchased feed cost/LU
average 4570.46 239.07
median 64.24 118.10

Conventional Organic Conventional Orgarjic
Conv/org average 5008.25 567.46 235.84 227.07
Conv forg median 67.00 62.95 121.58 77.97
Conv/org min 0 0 0 0
Convforg max 3601700 38440.56 | 6245.39 5538.75
Conlorg stdev 98077.38 3258.48 | 437.36 467.57
Conv/org sample 2237 188 1814 180
Purchased feed cost 2008/09 across all farms amdsifilit into organic and conventional farms.

Purchased feed cost/ UAA Purchased feed cost/LU
average 4253.18 227.60
median 66.46 110.12

Conventional Organic Conventional Organic
Convlorg average 4644.88 380.3§ 231.36 191.01
Conv /org median 69.53 46.98 123.35% 73.14
Conv/org min 0 0 0 0
Convforg max 3559626.67 23958.84 5303.35 2758122
Conv/org stdev 88190.29 1818.7( 413.73 302.46
Conv/org sample 2053 190 1833 177
Purchased feed cost 2009/10 across all farms amdsifiit into organic and conventional farms.

Purchased feed cost/ UAA Purchased feed cost/LU

All | Conventional| Organig All  Conventional Organic
2008/09 cereals mean| ;7 53 18.12] 1009 142.8 150.15  38/08
2008/09 cereals median 0 120 5334 62.82 823
2009710 cereals mean| 3 74 1410 838 1213 127.49 3256
2009/10 cereals median 0 0 150 5418 5710 18.02
Purchased feed costs for cereals farms for 20G68162009/10.

Purchased feed cost/ UAA Purchased feed cost/LU
All | Conventional| Organig All  Conventional Orgaric

2008/09 General cropping mean 44 93 39.26] 4420 271.66 13270 26911
2008/09 General cropping median 0 0 4553 5824 5750 54.49
2009/10 General cropping mean 43 19 3231 23616 168.80 128.00  317/58
2009/10 General cropping mediTn 0 0 1263 57.79 58.30 2947

Purchased feed costs for general cropping farm2d08/09 and 2009/10.



Purchased feed cost/ UAA

Purchased feed cost/LU

All

Conventional

Organig

All  Conventional Organic

2008/09 Horticulture mean 11.35

8.03 97.02 56

8.6p 617.81 33925

2008/09 Horticulture median 0

0 0| 103

.01 74.92  447.86

2009/10 Horticulture mean 9.60

7.93 45.91

410.3p

44275 23753

2009/10 Horticulture median 0

0 0] 45

.07 42.54 277.41

Purchased feed costs for horticulture farms for820® and 2009/10.

Purchased feed cost/ UAA

Purchased feed cost/LU

All

Conventional

Organig All

Conventional Organic

2008/09 Pigs mean 70075.38

70075.3 none

531.82

531/82 none

2008/09 Pigs median 6619.36

6619.36 none 596.4

8 596,68 non€

2009/10 Pigs mean 26555.77

26555.77 none

528.67

528/67 none

2009/10 Pigs median

3884.51

3884.51 none

594.78

594/78 nong

Purchased feed costs for pig farms fo

r 2008/092809/10.

Purchased feed cost/ UAA

Purchased feed cost/LU

All

Conventional

Organig

All  Conventional

Organi

2008/09 Poultry mean 136306.05

154661.79 10689.31

121438 1218.88

164

2008/09 Poultry media 5531.11

5947.95 1410.42

549.81 550/24

296

2009/10 Poultry mean 150909.60

164764.2Y Insuff. data

1173{39

1228.08suffnData

2009/10 Poultry media 8392.87

8719.85 Insuff. data

592.73 592(47

Insl#ta

Purchased feed costs for poultry farms for 200849 2009/10.

Organi

Purchased feed cost/ UAA Purchased feed cost/LU
All | Conventional| Organig All  Conventional Organic
2008/09 Dairy mean | 749 gg 72779 579.48 36146 35419 41414
2008/09 Dairy mediar) g3 17 650.60 54551 350.68 343771 424,66
2009/10 Dairy mean | gg5 5g 702.97 54855 34564 34111 380,40
2009/10 Dairy mediar) g5 49 63272 51106 341.96 340p2 38327
Purchased feed costs for dairy farms for 2008/@2899/10.
Purchased feed cost/ UAA Purchased feed cost/LU
All | Conventional| Organiq All  Conventional

2008/09 LFA grazing livestock mean| 15 g 12014  77.27 11436 117.84
2008/09 LFA grazing livestock median 8369 87.97 5581 10090 103.60
2009/10 LFA grazing livestock mean| 17 7, 12349  67.90 117.42 121.05
2009/10 LFA grazing livestock median 86.49 91.37 4429 103.25 109.30

Purchased feed costs for LFA grazing livestockf@®8/09 and 2009/10.
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Purchased feed cost/ UAA Purchased feed cost/LU
All | Conventional | Organic All | Conventional | Organic
2008/09 Lowland grazing livestock mean 159.10 178.99 40.38 | 92.48 101.20 4997
2008/09 Lowland grazing livestock median 7216 84.04 1984 | 6257 7391 21.06
2009/10 Lowland grazing livestock mean 168.12 187.68 29.98 | 92.60 100.58 3431
2009/10 Lowland grazing livestock median 77.03 89.85 1137 | 67.34 70.99 15.47
Purchased feed costs for lowland grazing livesg@®8/09 and 2009/10.
Purchased feed cost/ UAA Purchased feed cost/LU
All | Conventional| Organig All  Conventional Orgaric
2008/09 Mixed mean | 470 54 386.45 293.86 206.65 21751 11022
2008/09 Mixed median 7 »g 84.85 3380 88.05 9082 3143
2009/10 Mixed mean | 4,4 99 293.08 48327 200.72 20302 17502
2009/10 Mixed median 7 4, 293.98 4425 80.2p 8541 5382
Purchased feed costs for mixed farms for 2008/@92a®9/10.
Purchased feed cost/ UAA Purchased feed cost/LU
All | Conventional| Organig All  Conventiondl Orgaric

2008/09 Other mean | 4g 77 78.77] none | 4114 41.14 none
2008/09 Other median 0 0| none 0 o none
2009/10 Other mean | 15q 45 129.43 none | 6446 64.66 none
2009/10 Other median 8.67 8.67| none 7.96 7.96 none

Purchased feed costs for “other” farms 2008/092049/10.




Appendix C2 - Purchased concentrates

Purchased concentrate cost/ UAA  Purchased concentes cost/LU
average 4558.82 227.96
median 55.84 104.34

Conventional Organic Conventional Organic
Conv/org average ,q9¢ 22 558.02 224.41 217.41
Conv /org median 57.10 56.05 108.86 69.48
Conv/org min -6.28 -6.38 -12.71 -8.92
Conviorgmax | 3501700.00 38440.56 6245.39 5538.75
Con/org stdev 98077.89 3258.81 436.86 466.90
Conv/org sample 2237 188 1814 180

Purchased concentrates cost 2008/09 across aB famchthen split into organic and conventional farm

Purchased concentrates cost/ UAA Purchased conceates cost/LU
average 4240.22 216.29
median 57.88 104.61

Conventional Organic Conventional Organic
Convlorg average 4631.61 369.38 219.87 180.54
Conv /org median 60.45 40.54 108.54 63.24
Convlorg min -9.52 -9.13 -23.26 -13.51
Conv/org max 3559626.67 23958.84 5303.35 2758.22
Convlorg stdev 88190.88 1817.38 414.29 299.22
Convlorg sample 2253 190 1833 177
Purchased concentrates cost 2009/10 across aB famchthen split into organic and conventional farm

Purchased concentrates cost/ UMA  Purchased coatesntost/LU

All | Conventional| Organig All  Conventional Orgarnic
2008/09 cereals mean| 45 gg 1612 841 13521 14233 32094
2008/09 cereals median g 59 000 096 47.39 5373 454
2009710 cereals mean| ; g5 1314 46§ 11594 12268 2174
2009/10 cereals medign , o, 0.00 093 5114 51.99 4.24

Purchased concentrates costs for cereals farn29@8/09 and 2009/10.

Purchased concentrates cost/ UMA  Purchased coatestost/LU
All | Conventional| Organig All  Conventional Organic
2008/09 General cropping mean 4, g7 3720 4229 264.56 12456  266/40
2008/09 General cropping median 0.00 0.00 4271 4500 42.40 45.94
2009/10 General cropping meanj 4, 4o 3090, 23251 163.69 12286 31268
2009/10 General cropping median g 5 0.00 833 3978 4921  26.35

Purchased concentrates costs for general cropaingsffor 2008/09 and 2009/10.




Purchased concentrates cost/ UAMA  Purchased caatentost/LU

All | Conventional| Organig All  Conventional Organic
2008/09 Horticulture mean | 44 7 783 9491 561.84 611.54 32995
2008/09 Horticulture mediah o, 0.00 000 123.48 8515  447.86
2009710 Horticulture mean | g 47 7.37| 4591 401.64 43241 237)53
2009/10 Horticulture median 5 oo 0.00, 000 4507 4254 27741
Purchased concentrates costs for horticulture f&ama008/09 and 2009/10.

Purchased concentrates cost/ UAA Purchased caatesmtost/LU
All | Conventional| Organig All  Conventional Organic
2008/09 Pigs mean | 075 op 70072.02 none | 531.46 531|146 none
2008/09 Pigs mediah ¢ 77 6566.77 none | 596.68 596/68 none
2009710 Pigs mean | ,enq g4 26551.94 none | 528.82 528|132 none
2009710 Pigs median 3504 59 388451 none | 594.78 504[78 none
Purchased concentrates costs for pig farms for/290sghd 2009/10.
Purchased concentrates cost/ UAA Purchased caatesmtost/LU

All | Conventional Organig All  Conventional Orgariic
2008/09 Poultry mean | 435599 13| 154654.71  10682.53 121395 1218.74  1437.9
2008/09 Poultry mediah  ggaq 14 5947.95 139000  549.81 550124 285.45
2009710 Poultry mean | 150909 26| 164764.07 Insuff. Data 1173)29 1228.03suffndata
2009/10 Poultry median g4, g7 8710.84 Insuff. dath  592.73 502|147  Inslsfta

Purchased concentrates costs for poultry farm2368/09 and 2009/10.

Purchased concentrates cost/ UAA  Purchased coatentost/LU
All | Conventional| Organiq All  Conventional Organic
2008/09 Dairy mean | g74 49 689.62 560.48 343.43 33547 40008
2008/09 Dairy medial) g5 7 60031 54330 338.18 33358 40972
2009/10 Dairy mean | g4q 50 666.08 521.05 327.92 32340 362,55
2009/10 Dairy mediar) 5o 45 588.21 48535 319.10 31385 36479
Purchased concentrates costs for dairy farms f08/29 and 2009/10.
Purchased concentrates cost/ UAA  Purchased coatemtrost/LU

All | Conventional| Organiq All  Conventional Orgaric
2008/09 LFA grazing livestock mean| gq 7, 103.75 7072 97.87 100.07  87J90
2008/09 LFA grazing livestock med|an71.53 75 38 5043 86.55 9022 6463
2009/10 LFA grazing livestock mean| gq 43 103.88 6116 98.01 100.61  76/02
2009/10 LFA grazing livestock med|an72.88 76.55 4111 8445 87.20 5157

Purchased concentrates costs for LFA grazing theéstor 2008/09 and 2009/10.



Purchased concentrates cost/ UAA | Purchased concentrates cost/LU
All'| Conventional | Organic All | Conventional | Organic
2008/09 Lowland grazing livestock mean 14511 163.33 36.09 | 84.35 92.40 3759
2008/09 Lowland grazing livestock median 64.27 74.44 11.06 | 57.18 62.62 15.14
2009/10 Lowland grazing livestock mean 154.78 173.14 2475 | 84.26 91.88 28.49
2009/10 Lowland grazing livestock median 70.22 82.07 1011 | 60.19 66.23 1236
Purchased concentrates costs for lowland graziegttick 2008/09 and 2009/10.
Purchased concentrates cost/ UAA  Purchased coatentost/LU
All | Conventional| Organig All  Conventional Orgaric
2008/09 Mixed mean | 556 o7 377.66 28144 197.64 20000  95/87
2008/09 Mixed median 7, 43 7627 3113  76.6b 7831 280
2009/10 Mixed mean | 547 o7 28584 477.86 193.17 19602 17023
2009/10 Mixed median ;4 5q 71.16] 39.80 76.07 7879 35.10
Purchased concentrates costs for mixed farms @8/29 and 2009/10.
Purchased concentrates cost/ UAA  Purchased coatentost/LU
All | Conventional| Organiq All  Conventional Organic

2008/09 Other mean | 5,14 g9 219.69 none | 111.2 11162 nond
2008/09 Other mediah 15 5o 1559 none 2111 2111 none
2009/10 Other mean | 164 5g 16426 none | 125.62 12562 none
2009/10 Other mediah 15 o4 15.04) none 2271 2271 none

Purchased concentrates costs for “other” farms /2@0&nd 2009/10.




Appendix D - Intensification indicator

Intensification indicator

average 5246.36
median 226.08

Conventional Organic
Conv/org average 5735.56 571.52
Conv /org median 236.95 75.54
Conv/org min 0.00 -6.38
Conv/org max 3601700.00 38440.56
Conlorg stdev 98141.8641 3257.530655
Conv/org sample 2237 188

Intensification indicator 2008/09 across all faramsl then split into organic and conventional farms.

Intensification indicator

average

4940.54

median 258.51

Conventional Organic
Conv/org average 5380.62 576.59
Conv /org median 273.10 62.83
Conv/org min 0.00 -9.13
Conv/org max 3559626.67 24963.28
Conv/org stdev 88248.17 2670.47
Conv/org sample 2253 190
Intensification indicator 2009/10 across all faramsl then split into organic and conventional farms.

Intensification indicator

All | Conventional| Organig
2008/09 cereals mean 221.03 229,67 21.97
2008/09 cereals median, 4 gq 226.83 10.32
2009/10 cereals mean 265.43 278.92 17.70
2009/10 cereals median, <o ¢ 274.42 8.21

Intensification indicator for cereals farms for 3009 and 2009/10.

Intensification indicator
All | Conventional| Organid
2008/09 General cropping mean 296.25 309.06 68.37
2008/09 General cropping mediarb51_20 260.79 4907
2009/10 General cropping mean 334.96 343.96 264.71
2009/10 General cropping medi¢11r1301_09 31151 4031

Intensification indicator for general cropping farfior 2008/09 and 2009/10.



Intensification indicator

All | Conventional| Organig
2008/09 Horticulture mean 7055.29 7959 04 150.46
2008/09 Horticulture median 851.92 886.15 32.29
2009/10 Horticulture mean 6754.91 6966.95 378291
2009/10 Horticulture median 776.74 838.44 142,67

Intensification indicator for horticulture farmsrfd008/09 and 2009/10.

Intensification indicator

All | Conventional| Organig

2008/09 Pigs mean | 7154 79 70124.70 none

2008/09 Pigs median

6580.28 6580.28 none
2009710 Pigs mean | 55557 o 26627.00 none
2009710 Pigs median 3554 g 3886.04 none

Intensification indicator for pig farms for 2008/@8d 2009/10.

Intensification indicator
All | Conventional Organig
2008/09 Poultry mean | 136315 25/ 154667.10 10703.71
2008/09 Poultry median 5531.11 5947.95 1405.01
2009710 Poultry mean | 150959 13| 164785.85  insufficient data
2009/10 Poultry median  g3q, g7 8719.85 insufficient data

Intensification indicator for poultry farms for 2809 and 2009/10.

Intensification indicator

All | Conventional| Organig
2008/09 Dairy mean | g1 74 84278 573.68
2008/09 Dairy mediar) ;33 gg 750.87  543.30
2009/10 Dairy mean | ;9 55 828.46 529.41
2009/10 Dairy mediar} ;4 g7 75523 490.19

Intensification indicator for dairy farms for 2008/and 2009/10.

Intensification indicator

All | Conventional| Organiq

2008/09 LFA grazing livestock mean 140.27 147.64 7871

2008/09 LFA grazing livestock medid N0756 114.93 59 97

2009/10 LFA grazing livestock mean 144.75 153.26 68.36

2009/10 LFA grazing livestock medianlle_78 126.71 50.62

Intensification indicator for LFA grazing livestodtr 2008/09 and 2009/10.



Intensification indicator
All | Conventional| Organiq
2008/09 Lowland grazing livestock mean 191.97 21723 39 24
2008/09 Lowland grazing livestock mediarlo&54 133.66 15.60
2009/10 Lowland grazing livestock mean 209.29 23458 31.94
2009/10 Lowland grazing livestock medi‘iri09.82 131.94 1301

Intensification indicator for lowland grazing livesk 2008/09 and 2009/10.

Intensification indicator
All | Conventional| Organig
2008/09 Mixed mean | a4 g 512.02 297.34
2008/09 Mixed mediarn 200.07 215.56 80.38
2009/10 Mixed mean | 44, g 436.08  497.00
2009/10 Mixed mediarn 207.57 216.13 7298
Intensification indicator for mixed farms for 2008/and 2009/10.
Intensification indicator
All | Conventional| Organig
2008/09 Other mean | 558 5 228.21] none
2008/09 Other median 18.31 18.31] none
2009/10 Other mean | 474 o 176.00 none
2009/10 Other median 24.96 24.96/ none

Intensification indicator for “other” farms 2008/@&d 2009/10.



Appendix E - Agri-environmental scheme payments

Agri-env scheme payments / UAA

average 37.86
median 28.15
Conventional Organic
Conv/org average 30.40 100.34
Conv /org median 26.17 76.93
Conv/org min 0.00 0.00
Conv/org max 827.35 479.33
Conl/org stdev 45.09 79.74
Conv/org sample 2237 188

Agri-env scheme paymen

ts / UAA 2008/09 acrossaathé and then

Agri-env scheme payments / UAA

average

38.48

median 28.25
Conventional Organic

Conv/org average 31.61 102.43
Conv /org median 26.06 80.46
Conv/org min 0.00 0.00
Conv/org max 488.89 490.60
Conv/org stdev 46.43 79.49
Conv/org sample 2253 190

Agri-env scheme payments / UAA 2009/10 acrossaatht and then split into organic and conventioaahs.

Agri-env scheme payments / UAA
All | Conventional| Organig
2008/09 cereals mean 41.43 36.62 143.69
2008/09 cereals median 3019 3007 130.41
2009/10 cereals mean 44.04 38.70 143.74
2009/10 cereals median 3021 3010 118.9(

splitinto

Agri-env scheme payments / UAA for cereals farms2f@08/09 and 2009/10.

organic and conventioaahs.

Agri-env scheme payments / UAA
All Conventional Organig
2008/09 General cropping mean 37.61 33.24 86.84
2008/09 General cropping median 2999 29 60 7057
2009/10 General cropping mean 38.44 34.27 86.44
2009/10 General cropping mediTn 2983 29 36 76.44

|

Agri-env scheme payments / UAA for general cropdargns for 2008/09 and 2009/10.



Agri-env scheme payments / UAA
All | Conventional| Organig
2008/09 Horticulture mean 11.03 978 46.85
2008/09 Horticulture median 0.00 0.00 0.00
2009/10 Horticulture mean 10.67 954 33.70
2009/10 Horticulture median 0.00 0.00 0.00

Agri-env scheme payments / UAA for horticulturenferfor 2008/09 and 2009/10.

Agri-env scheme payments / UAA
All | Conventional| Organig
2008/09 Pigs mean 3292 3292 None
2008/09 Pigs median 0.00 0.00l None
2009/10 Pigs mean 2419 2419 None
2009/10 Pigs median 0.00 0.00l None

Agri-env scheme payments / UAA for pig farms fo08M09 and 2009/10.

A

Agri-env scheme payments / UAA
All | Conventional Organig
2008/09 Poultry mean 2293 19.14 57 07
2008/09 Poultry median 0.00 0.00 0.00
2009/10 Poultry mean | 5 19 14.40] _insufficient dat
2009/10 Poutiry mediar[u 0.00 0.00| insufficient data

Agri-env scheme payments / UAA for poultry farms 2908/09 and 2009/10.

Agri-env scheme payments / UAA
All | Conventional| Organig
2008/09 Dairy mean 29 85 2280 77 .44
2008/09 Dairy mediarj 2921 17.79 60.64
2009/10 Dairy mean 31.10 23.93 85 34
2009/10 Dairy media 23.26 19.52 60,50
Agri-env scheme payments / UAA for dairy farms 2608/09 and 2009/10.
Agri-env scheme payments / UAA
All | Conventional| Organig
2008/09 LFA grazing livestock mean 45.37 35.16 108.6¢
2008/09 LFA grazing livestock medlan30.56 2818 95 54
2009/10 LFA grazing livestock mean 47.19 37.47 125.82
2009/10 LFA grazing livestock medlangl63 29 75 93.14

Agri-env scheme payments / UAA for LFA grazing bteck for 2008/09 and 2009/10.



Agri-env scheme payments / UAA
All | Conventional| Organiq
2008/09 Lowland grazing livestock mean 4930 36.04 117.8(
2008/09 Lowland grazing livestock medianzg.92 28.75 97.04
2009/10 Lowland grazing livestock mean 51.61 40.04 116.31
2009/10 Lowland grazing livestock medianSo_00 2904 90 44

Agri-env scheme payments / UAA for lowland graziivgstock 2008/09 and 2009/10.

Agri-env scheme payments / UAA
All | Conventional| Organig
2008/09 Mixed mean 44.70 3511 123.74
2008/09 Mixed mediar] 30.42 29.97 100.94
2009/10 Mixed mean 43.40 37.93 87 37
2009/10 Mixed mediar] 30.22 2977 69 84

Agri-env scheme payments / UAA for mixed farms 2008/09 and 2009/10.

Agri-env scheme payments / UAA
All | Conventional| Organig
2008/09 Other mean 18.41 18.41] none
2008/09 Other median 0.00 0.00| none
2009/10 Other mean 1201 1201l None
2009/10 Other median 0.00 0.00| none

Agri-env scheme payments / UAA for “other” farms0809 and 2009/10.



Appendix F - Shannon diversity index

Shannon diversity index

average 0.3949
median 0.0000
Conventional Organic

Conv/org average 0.4078 0.2641]
Conv /org median 0.0000 0.0000
Conv/org min 0.0000 0.0000
Conv/org max 1.7184 1.5676
Con/org stdev 0.5003 0.4166
Conv/org sample 2205 186

Shannon diversity index 2008/09 across all farntsthen split into organic and conventional farms.

Shannon diversity index

average

0.3888

median 0.0000
Conventional Organic

Conv/org average 0.3997 0.2619
Conv /org median 0.0000 0.0000
Conv/org min 0.0000 0.0000
Conv/org max 1.7557 1.5590
Conv/org stdev 0.5054 0.4138
Conv/org sample 2209 188

Shannon diversity index 2009/10 across all farntsthen split into organic and conventional farms.

Shannon diversity index

All | Conventional| Organig
2008/09 cereals mean 0.9860 0.9901 0.9466
2008/09 cereals medlanl_0329 1.0342 0.9735
2009/10 cereals mean 0.9934 1.0045 0.8130
2009/10 cereals medlanl_0555 1.0583 0.6916

Shannon diversity index for cereals farms for 200&nd 2009/10.

Shannon diversity index

All Conventional Organig
2008/09 General cropping mean 1.1153 1.1280 1.0189
2008/09 General cropping median 1.1846 1.2017 1.1348
2009/10 General cropping mean 1.1269 1.1360 1.0359
2009/10 General cropping mediTn 1.1891 1.1891 0.9987

Shannon diversity index for general cropping fafa12008/09 and 2009/10.



Shannon diversity index
All | Conventional| Organic
2008/09 Horticulture mean 0.1325 0.130d  0.1750
2008/09 Horticulture median 0.0000 0.0000  0.0000
2009/10 Horticulture mean 0.1055 0.0983  0.1294
2009/10 Horticulture median 0.0000 0.0000  0.0000

Shannon diversity index for horticulture farms #808/09 and 2009/10.

Shannon diversity index
All | Conventional| Organid
2008/09 Pigs mean | 5933 0.2933 None
2008/09 Pigs median 0.0000 0.000d0 None
2009/10 Pigs mean | 5760 0.2760 _none
2009/10 Pigs median 0.0000 0.000d none

Shannon diversity index for pig farms for 2008/@@ 2009/10.

Shannon diversity index
All | Conventional Organig
2008/09 Poultry mean 0.1167 0.1027 0.2228
2008/09 Poultry median 0.0000 0.0000 0.0000
2009/10 Poultry mean | 5 149g 0.1087 _insufficient data
2009/10 Poultry median (, o0 0.0000 insufficient data

Shannon diversity index for poultry farms for 20@8And 2009/10.

Shannon diversity index
All | Conventional| Organig
2008/09 Dairy mean | 1950 0.1881  0.1458
2008/09 Dairy mediarj 0.0000 0.0000  0.0000
2009710 Dairy mean | 1943 0.1877  0.1526
2009710 Dairy mediar) 49 0.0000  0.0000

Shannon diversity index for dairy farms for 2008401 2009/10.

Shannon diversity index
All | Conventional| Organiq
2008/09 LFA grazing livestock mean 0.0310 0.032d  0.0236
2008/09 LFA grazing livestock medid N5 0000 0.0000  0.0000
2009/10 LFA grazing livestock mean 0.0320 0.03011  0.0527
2009/10 LFA grazing livestock medid N5 0000 0.0000  0.0000

Shannon diversity index for LFA grazing livestock 2008/09 and 2009/10.



Shannon diversity index

All | Conventional| Organiq
2008/09 Lowland grazing livestock mean 0.1476 0.1622  0.0458
2008/09 Lowland grazing livestock mediarb_0000 0.0000  0.0000
2009/10 Lowland grazing livestock mean 0.1234 0.1393  0.0078
2009/10 Lowland grazing livestock mediarb_oooo 0.0000  0.0000

Shannon diversity index for lowland grazing livet@008/09 and 2009/10.

Shannon diversity index

All | Conventional| Organig
2008/09 Mixed mean | 7749 08025  0.5083
2008/09 Mixed mediar 0.7249 0.7782 0.628D
2009710 Mixed mean | 750, 07792 05162
2009/10 Mixed mediar 0.7295 0.7508 0.5802

Shannon diversity index for mixed farms for 20084p@ 2009/10.

Shannon diversity index

All | Conventional| Organig
2008/09 Other mean 0.0205 0.0208 none
2008/09 Other median 0.0000 0.0000 none
2009/10 Other mean 0.0000 0.0000 none
2009/10 Other median 0.0000 0.0000 none

Shannon diversity index for “other” farms 2008/0&1&2009/10.



Appendix G - Livestock unit per forage grazing

Livestock unit per forage grazing

average 1112
median 1.13
Conventional Organic
Conv/org average 12.19 1.67
Conv /org median 1.16 1.05
Conv/org min 0.00 0.00
Conv/org max 7820.00 51.64
Con/org stdev 212.82 4.49
Conv/org sample 2101 185

Livestock unit per forage grazing 2008/09 acrokfaains and then split into organic and conventidaans.

Livestock unit per forage grazing

average

14.19

median 111
Conventional Organic

Conv/org average 15.52 1.58
Conv /org median 1.15 1.00
Conv/org min 0.00 0.00
Conv/org max 9171.33 58.17
Conv/org stdev 281.83 4.85
Conv/org sample 2111 185

Livestock unit per forage grazing 2009/10 acrokfaains and then split into organic and conventidaans.

Livestock unit per forage grazing

All | Conventional| Organig

2008/09 cereals mean 0.8875 0.9092 05149
2008/09 cereals mediano_1501 0.1234 05294
2009/10 cereals mean 1.0448 1.0819 04260
2009/10 cereals mediano_2259 0.18758  0.4406

Livestock unit per forage grazing for cereals fafors2008/09 and 2009/10.

Livestock unit per forage grazing

All Conventional Organig
2008/09 General cropping mean 1.4112 1.4717 1.2247
2008/09 General cropping median 0.0410 0.0000 1.0864
2009/10 General cropping mean 1.4540 1.5212 1.1438
2009/10 General cropping mediTn 0.0827 0.0149 0.8817

Livestock unit per forage grazing for general crioggfarms for 2008/09 and 2009/10.



Livestock unit per forage grazing

All | Conventional| Organic
2008/09 Horticulture mean 0.2431 0.2329 0.5080
2008/09 Horticulture median 0.0000 0.0000 0.7091
2009/10 Horticulture mean 0.1971 0.1887 0.4349
2009/10 Horticulture median 0.0000 0.0000 0.5917

Livestock unit per forage grazing for horticultdaems for 2008/09 and 2009/10.

Livestock unit per forage grazing

All | Conventional| Organig

2008/09 Pigs mean | g1 ga5a 281.8653 none

2008/09 Pigs median

20.8837 20.8831 none
2009/10 Pigs mean | 174 557 176.6276 none
2009/10 Pigs median 16.0683 16.0683 none

Livestock unit per forage grazing for pig farms #808/09 and 2009/10.

Livestock unit per forage grazing
All | Conventional Organig
2008/09 Poultry mean | 167 6699|  213.7262 9.3086
2008/09 Poultry median g 5494 16.295¢ 5.112
2009/10 Poultry mean | 543 1604|  222.8456 insufficient data
2009/10 Poultry media 15.0290 15.8640 insufficient data

Livestock unit per forage grazing for poultry farfos 2008/09 and 2009/10.

Livestock unit per forage grazing

All | Conventional| Organig
2008/09 Dairy mean 2 0556 2.1285 1.4979
2008/09 Dairy median 1.9737 20624  1.4504
2009/10 Dairy mean 20729 21491 1.4771
2009/10 Dairy medial 1.9625 2.0756 1.3960

Livestock unit per forage grazing for dairy farnos 2008/09 and 2009/10.

Livestock unit per forage grazing

All | Conventional| Organiq

2008/09 LFA grazing livestock mean 1.0027 1.0212 08048

2008/09 LFA grazing livestock mediano_9301 09618 0.819p

2009/10 LFA grazing livestock mean 1.0004 1.0232 0821

ot

2009/10 LFA grazing livestock mediano_9259 09507 0.8268

Livestock unit per forage grazing for LFA grazirgestock for 2008/09 and 2009/10.



Livestock unit per forage grazing

All | Conventional| Organiq

2008/09 Lowland grazing livestock mean 1.4224 14969  1.004

2008/09 Lowland grazing livestock medis

7
i 2552 1.3064  0.8910
7

2009/10 Lowland grazing livestock mean 1.4869 15708 0918

2009/10 Lowland grazing livestock mediari 2103 13233 0826P

Livestock unit per forage grazing for lowland graziivestock 2008/09 and 2009/10.

Livestock unit per forage grazing

All | Conventional| Organig
2008/09 Mixed mean | = 4 5454 43248  3.8126
2008/09 Mixed mediar 1.4407 1.4820 1.1068
2009/10 Mixed mean | g 1564 61.6331 3.9056
2009/10 Mixed mediar 1.3202 1.3948 1.0127

Livestock unit per forage grazing for mixed farros 2008/09 and 2009/10.

Livestock unit per forage grazing

All | Conventional| Organig
2008/09 Other mean 1.1233 11233 none
2008/09 Other median 0.8883 0.8883 none
2009/10 Other mean 1.1599 11599 none
2009/10 Other median 0.9396 0.9396 none

Livestock unit per forage grazing for “other” farr808/09 and 2009/10.



Appendix G2: Grazing livestock unit per forage grazing

Grazing livestock unit per forage

grazing
average 1.14
median 1.01

Conventional Organic
Conv/org average 1.16 1.02
Conv /org median 1.03 0.97
Conv/org min 0.00 0.00
Conv/org max 18.39 3.13
Con/org stdev 1.21 0.56
Conv/org sample 2101 185

Grazing livestock unit per forage grazing 2008/6as all farms and then split into organic andveotional
farms.

Grazing livestock unit per forage

grazing
average 1.18
Median 0.99

Conventional Organic
Conv/org average 1.20 0.97
Conv /org median 1.02 0.97
Conv/org min 0.00 0.00
Conv/org max 33.49 3.32
Conv/org stdev 1.69 0.55
Conv/org sample 2111 185

Grazing livestock unit per forage grazing 2009/tfbas all farms and then split into organic andveotional
farms.

Grazing livestock unit per forage grazifhg
All Conventional Organig
2008/09 cereals mean 0.5961 0.6032 0.5111
2008/09 cereals median 0.0745 0.0542 0.5294
2009/10 cereals mean 0.6044 0.6163 0.4209
2009/10 cereals median 0.1282 0.1011 0.4406

Grazing livestock unit per forage grazing for césdarms for 2008/09 and 2009/10.

Grazing livestock unit per forage grazing
All Conventional Organig
2008/09 General cropping mean 0.6971 0.7018 0.9837
2008/09 General cropping median 0.0000 0.0000 0.9178
2009/10 General cropping mean 0.7490 0.7633 0.8695
2009/10 General cropping median 0.0000 0.0000 0.8817

Grazing livestock unit per forage grazing for geheropping farms for 2008/09 and 2009/10.



Grazing livestock unit per forage grazifhg
All Conventional Organig
2008/09 Horticulture mean 0.1878 0.1881 0.2576
2008/09 Horticulture median 0.0000 0.0000 0.0000
2009/10 Horticulture mean 0.1326 0.1292 0.2500
2009/10 Horticulture median 0.0000 0.0000 0.0000

Grazing livestock unit per forage grazing for hautture farms for 2008/09 and 2009/10.

Grazing livestock unit per forage grazifg
All Conventional Organig
2008/09 Pigs mean | ¢ 5497 0.2422 none
2008/09 Pigs median 0.0000 0.0000 none
2009/10 Pigs mean | ¢ 5453 0.2453 none
2009/10 Pigs median 0.0000 0.0000 none

Grazing livestock unit per forage grazing for pagrhs for 2008/09 and 2009/10.

Grazing livestock unit per forage grazing

All | Conventional Organig

2008/09 Poultry mean 0.2484 0.2123 0.5784
2008/09 Poultry media 0.0000 0.0000 0.6295
2009/10 Poultry mean | 4 4g73 1.1499 _insufficient data
2009/10 Poultry median 5909 0.0000 _insufficient data

Grazing livestock unit per forage grazing for poufarms for 2008/09 and 2009/10.

Grazing livestock unit per forage grazifg
All Conventional Organig
2008/09 Dairy mean | -, 355 21009  1.4896
2008/09 Dairy median 1.9719 2 0559 1.4504
2009/10 Dairy mean | 5 543 21200 1.470p
2009/10 Dairy mediar) ) 9495 20599  1.304]

Grazing livestock unit per forage grazing for ddayms for 2008/09 and 2009/10.

Grazing livestock unit per forage grazifg
All Conventional Organig
2008/09 LFA grazing livestock mean 0.9985 1.0182 0.7824
2008/09 LFA grazing livestock median 0.9286 0.9598 0.819
2009/10 LFA grazing livestock mean 0.9966 1.0197 0.8125
2009/10 LFA grazing livestock median 0.9167 0.9464 0.7730

Grazing livestock unit per forage grazing for LFaging livestock for 2008/09 and 2009/10.



Grazing livestock unit per forage grazifg

All Conventional Organig

2008/09 Lowland grazing livestock mean 1.4174 1.4911 1.0048
2008/09 Lowland grazing livestock median 1.2399 1.2953 0.8910
2009/10 Lowland grazing livestock mean 1.4771 1.5593 0.9180
2009/10 Lowland grazing livestock median 1.2017 1.3003 0.826D

Grazing livestock unit per forage grazing for lomdagrazing livestock 2008/09 and 2009/10.

Grazing livestock unit per forage grazihg
All Conventional Organiga
2008/09 Mixed mean |y 4608 15111 1.0368
2008/09 Mixed mediar] 1.2341 1.2646 0.9995
2009/10 Mixed mean | 4 5197 1.5060  0.9117
2009/10 Mixed mediar] 1.1868 1.2446 0.9141

Grazing livestock unit per forage grazing for mixadms for 2008/09 and 2009/10.

Grazing ivestock unit per forage grazing
All Conventional Organig
2008/09 Other mean 1.1222 11222  none
2008/09 Other median 0.8883 0.8883 none
2009/10 Other mean 1.1599 11599 none
2009/10 Other median 0.9396 0.9396 none

Grazing livestock unit per forage grazing for “athiarms 2008/09 and 2009/10.



Appendix H: Proportion of land that is woodland, permanent
grass, or fallow

Proportion of land that is woodland,
permanent grass or fallow

average 0.5217
median 0.5366
Conventional Organic

Conv/org average 0.5131 0.6122
Conv /org median 0.5057 0.6521
Conv/org min 0.0000 0.0000
Conv/org max 1.0000 1.0000
Conlorg stdev 0.3830 0.3321
Conv/org sample 2934 188

Proportion of land that is woodland, permanentgmdallow 2008/09 across all farms and then &pid
organic and conventional farms.

Proportion of land that is woodland,

permanent grass or fallow
average 0.5136
median 0.5254

Conventional Organic
Conv/org average 0.5083 0.5839
Conv /org median 0.5086 0.6072
Conv/org min 0.0000 0.0000
Conv/org max 1.0000 1.0000
Conv/org stdev 0.3843 0.3416
Conv/org sample 2951 190

Proportion of land that is woodland, permanentgmdallow 2009/10 across all farms and then &pid
organic and conventional farms.

Proportion of land that is woodland, permanent gras or fallow
All Conventional Organig
2008/09 cereals mean 0.1509 0.1459 0.2626
2008/09 cereals median 0.1040 0.0970 0.1591
2009/10 cereals mean 0.1479 0.1444 0.2138
2009/10 cereals median 0.0999 0.0953 0.1658

Proportion of land that is woodland, permanentgmdallow for cereals farms for 2008/09 and 2009/



Proportion of land that is woodland,
permanent grass or fallow
All Conventional Organig
2008/09 General cropping mean 0.1303 0.1182 0.3188
2008/09 General cropping median 0.0604 0.0511 0.2878
2009/10 General cropping mean 0.1379 0.1234 0.3356
2009/10 General cropping median 0.0476 0.0380 0.3650

Proportion of land that is woodland, permanentgmdallow for general cropping farms for 2008081
2009/10.

Proportion of land that is woodland, permanent gras or fallow
All Conventional Organig
2008/09 Horticulture mean 0.1571 0.1533 0.3247
2008/09 Horticulture median 0.0000 0.0000 0.0162
2009/10 Horticulture mean 0.1478 0.1409 0.3256
2009/10 Horticulture median 0.0000 0.0000 0.0162

Proportion of land that is woodland, permanentgmagallow for horticulture farms for 2008/09 aR@09/10.

Proportion of land that is woodland, permanent gras or fallow
Al Conventional Organid
2008/09 Pigs mean 0.5861 0.5861 none
2008/09 Pigs median 0.9505 0.9505 none
2009/10 Pigs mean 0.5349 0.5349 none
2009/10 Pigs median 0.6739 0.6739 none

Proportion of land that is woodland, permanentgmdallow for pig farms for 2008/09 and 2009/10.

Proportion of land that is woodland, permanent gras or fallow
All Conventional Organig
2008/09 Poultry mean 0.7863 0.7929 0.7006
2008/09 Poultry median 1.0000 1.0000 0.7064
2009/10 Pouiltry mean 0.7132 0.7001] insufficient data
2009/10 Poultry median 1.0000 1.000q insufficient data

Proportion of land that is woodland, permanentgmdallow for poultry farms for 2008/09 and 2009/

Proportion of land that is woodland, permanent gras or fallow
2008/09 Dairy mean 0.6632 0.6697 0.6144
2008/09 Dairy mediar 0.7441 0.7458 0.6599
2009/10 Dairy mean 0.6424 0.6519 0.573p
2009/10 Dairy media 0.7003 0.7135 0.6024

Proportion of land that is woodland, permanentgmdallow for dairy farms for 2008/09 and 2009/10



Proportion of land that is woodland, permanent gras or fallow
All Conventional Organiga
2008/09 LFA grazing livestock mean 0.7636 0.7655 0.7171
2008/09 LFA grazing livestock median 0.8863 0.8871 0.8747
2009/10 LFA grazing livestock mean 0.7682 0.7750 0.7141
2009/10 LFA grazing livestock median 0.8859 0.8932 0.8649

Proportion of land that is woodland, permanentgmdallow for LFA grazing livestock for 2008/09c

2009/10.
Proportion of land that is woodland, permanent gras or fallow
All Conventional Organig
2008/09 Lowland grazing livestock mean 0.7987 0.8005 0.8017
2008/09 Lowland grazing livestock median 0.8956 0.8959 0.8960
2009/10 Lowland grazing livestock mean 0.7871 0.7843 0.8358
2009/10 Lowland grazing livestock median 0.8805 0.8806 0.9175

Proportion of land that is woodland, permanentgmadallow for lowland grazing livestock 2008/08ca

2009/10.

Proportion of land that is woodland, permanent gras or fallow

All Conventional Organig
2008/09 Mixed mean 0.4450 0.4274 0.590
2008/09 Mixed mediar 0.4234 0.4000 0.637
2009/10 Mixed mean 0.4514 0.4451 0.502
2009/10 Mixed median 0.4700 0.4477 0.540

Proportion of land that is woodland, permanentgmadallow for mixed farms for 2008/09 and 2009/10

Proportion of land that is woodland, permanent gras or fallow

All Conventional Organig
2008/09 Other mean 0.8465 0.8465 none
2008/09 Other median 1.0000 1.0000 none
2009/10 Other mean 0.8762 0.8762 none
2009/10 Other median 1.0000 1.0000 none

Proportion of land that is woodland, permanentgmadallow for “other” farms 2008/09 and 2009/10.
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