


Chapter 2: Socio-economic impact & state of the art blight management
Introduction

Within Europe, the economic impact of late blight varies between countries and
regions. Thisis dueto avariety of factors, but in organic production systems
differences in climatic conditions, potato varieties used and agronomic techniques are
thought to be important factors. As aresult, the impact of the prohibition of copper-
based fungicides for late blight control will also differ between countries and regions
of the EU.

In 2001, a detailed inventory and survey of economic variables and agronomic
techniques (including blight management systems) relating to organic potato crops
grown in 2000 in seven European countries (Denmark, France, Germany,
Netherlands, Norway, Switzerland, United Kingdom) was undertaken. This made it
possible to assess the effect of late blight in organic production in different regions;
the efficacy of existing blight management practices; the impact of the prohibition on
copper fungicides on the economic viability of different potato varieties and overall
farm incomes.

In combination with information from the field trials which compared production with
and without the use of copper-based fungicides (see Chapter 8: Integrated Systems
Approach) the survey data were used to make cost/benefit (profit margin) analyses of
currently used blight management systems. This approach helped to quantify the
economic importance of blight in different regions of the EU under various scenarios,
notably after the ban on copper fungicides has been implemented and to provide a
focus for the target efficacy/activity of blight management and treatment systems to
be developed in the project.

The survey, reported by Tamm, L., et a (2004) [Assessment of the Socio-Economic
Impact of Late Blight and State-of-the Art Management in European Organic Potato
Production SystemsL] published by FiBL, Frick (CH) ISBN 3-90681-54-0 formsthis
Chapter. (The report can be viewed/downloaded http://www.orgprints.org/2936).
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1 Summary

1.1 Introduction

In the Europe, late blight, caused by Phytophthora infestans, isthe most devastating disease
affecting organic (and conventional) potato production. Under suitable environmental
conditions the disease can spread rapidly and it can cause complete crop loss. The extent of
economic damage varies between European regions. The extent of damage dueto late blight
depends on several factors: in organic production systems these factors include climate,
choice of variety, soil management and use of crop protection agents. Therefore, areduction
or ban of copper use will have varying impactsin different regions. A detailed survey was
conducted in 7 European countries as a subproject of the EU-funded project Blight-MOP
(QLRT 31065). The survey investigated |egidlative, socio-economic and production
parameters. The aim of this study was: (i) to obtain an inventory of the current organic potato
production techniques, (ii) to assess the impact of a potential ban of copper on yields and
viability of organic potato production and (iii) to identify aternative plant protection
strategies that are used by organic farmers. This study was conducted in Denmark (DK), The
Netherlands (NL), Germany (D), France (F), Great Britain (UK), Norway (N), and
Switzerland (CH). We used data obtained from interviews with organic growers and experts.
These data were completed by use of background information such aslate blight
epidemiology or varietal susceptibility. In each of the seven countries 15 to 20 organic
farmers wereinterviewed in detail about structure of the farm, economy, and potato
production techniques. In addition, we asked the farmers about their education, information
sourcing and use of training opportunities. Emphasis was placed on the practical experience
of the farmer. Furthermore, each farmer was asked for an assessment of his own motivations,
the devel opment of the market and socia and political tendencies. A total of 118 farmers
participated in this study. The farmers were selected in order to obtain a broad spectrum of
type of production (organic and bio-dynamic), time period since conversion, and regional
distribution. Farms included in this survey were certified as organic for at least 2 years. The
dataanalysisincludes: (i) statistics on yields, farm gate prices, and production techniques, (ii)
an anaysis of farmer observations and experiences on the extent and impact of late blight
epidemics, (iii) an andysis of the farmer[$ motivations, expectations and their assessment of
the potential impact of a copper ban. Using multiple linear regression we identified
production factors (independent variables) which appear to consistently contribute to
production success (dependent variables). Success was judged against two criteria, grossyield
(t/ha) and awider definition which included gross yield but aso profitability and nutrient-use
efficiency.

1.2 Results and discussion

Production statistics, yields and farm gate prices, development of production area and
legidation: The area of organic potato production increased between 1998 and 2000 in all
countries. In contrast, the area of conventionally managed potatoes did not change. The area
increased between 11% (D) and 89% (N). However, the organic potato production area has
lower rates of increase (111 to 189%) than the total organic arable area (117 to 356%). There
isalarge variation in potato yields between the countries. Organic farms obtain between 15
t/ha (N) and up to 30 t/ha (CH, NL, UK). In D, F, and DK yidds between 20 and 25 t/haare
obtained. In conventional production, potato yields are consistently higher. Except for
Norway (26 t/ha) average yields vary between 36 and 43 t/ha. These data suggest that in

6 Assessment of the Socio-Economic Impact of Late Blight and State-of-the-Art-Management
in European Organic Potato Production Systems organic potato production only 50 to 80% of
conventional yields are reached. The differencesin yields show up in the farm gate prices that
can be obtained for organic potatoes: Farm gate prices of organic potatoes are consistently
higher (260 to 440 Euro/t) whereas conventional potatoes are sold at 60 to 300 Euro/t.
However, the premium that can be obtained for organic potatoes varies considerably between
countries. Experts expect an increase of organic potato production although profitability is
expected to decrease in the next years. Experts say also that consumers prioritize (in
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decreasing importance) [(production typel]] [pricel)] Wariety[) and [Hastel] Other parameters such
as [exterior qualityUor [¢onveniencellare considered as less important. These assessments
need careful interpretation since consumer polls may show different preferences. Processors
emphasi se other preferences such as processing quality and variety. Organic and
conventional farmers do not grow the same choice of varieties. The varieties grown by
organic farmers tend to be a compromise between robustnessin production and acceptance on
the market.

There are legidative differencesin the countries included in this study, which have an
influence on production conditions. Copper useis not possiblein Scandinavian countries and
in NL, copper use was allowed only as an exception in 1998. In CH and D copper useis
alowed although quantities are limited by state (CH 4 kg/ha) or by label organisations (D). In
F and UK copper use was not limited until 2001. At present, copper useis limited within the
EU by EU regulation 2092/91 to 8 kg copper/haand year. In NL organic potato production is
further limited by legidation since potato foliage has to be destroyed as soon as late blight
incidence exceeds 5%.

Experiences of farmersin organic potato production: The data given by farmers are related to
their experiencein the year 2000 on a specific reference plot. The reference plot was usualy
the largest potato field planted with the most important variety. Potato yields obtained on the
reference plotsin 2000 were equal to the average yields over the past 5 years given above,
thus indicating representative results. However, there was alarge variability in yields
between individual farms. For instance, yields obtained in D varied between 5 and 35 t/ha
Surprisingly, the parameter [profitability Cassessed subjectively by farmerswas not directly
correlated with yield or farm gate price. Farmersin UK, CH, and D assessed potato
production asrelatively profitable, whereas N, NL, and especially DK felt that profitability
was unsatisfactory.

Thelate blight epidemic and disease pressure vary considerably between different regions of
Europe. In 2000, serious disease outbreaks were observed in NL, D, and UK, followed by N,
F, CH, and DK. Not all farmers suffered yield losses due to late blight infection between 1996
and 2000, and the impact varied between individual years. However, in D, NL and UK more
than 70% of the farmers suffered losses constantly throughout all years. Late blight infection
in organic potato plotsled to criticism by neighboursin NL, F, D, N, and CH. In these
countries, between 5 and 20% of the farmers said that neighbours had personally criticized
them.

Copper was used at |east once between 1996 and 2000 by 60% of German farmers, 45% of
the Dutch farmers (only in 1998 with exceptional permission), by 65% of the Swiss farmers,
by 80% of the UK farmers and by 100% of the French farmers. Farmersin the other countries
may not use copper. UK and French farmers declared that they had used up to 16 kg/ha,
although the majority used lessthan 7 kg/ha. Swiss farmers used between 2 to 4 kg/ha
whereas German farmers used in general lessthan 2 kg/ha. Alternative products (e.g. plant
strengtheners or bio-dynamic products) have been applied, depending on country, by 30 to
60% of the farmers. However, the farmers generally did not report high efficacy rates of the
applied products on incidence and severity of P. infestans. In totd, 40 different products have
been applied on seed tubers or foliage. These include extracts of agae, biodynamic
preparations, microorganisms or extracts thereof, rock powders, plant extracts, soaps of fatty
acids, and milk extracts, plus avariety of plant strengtheners with unspecified mode of action.
Identification of important success factors: Severa agronomic factors have been identified
that correlate with successin potato production in the year 2000 on the reference plots. After
a stepwise elimination and concentration process the fina model included the following
parameters:
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i) Plant nutrition and soil fertility was characterized by [intensity of animal husbandry on
farmQ] [intensity of soil cultivation practice[Xi.e. intensity of ploughing, weed control etc),
[oil fertility management strategy[{i.e. timing of application), [hutrient input intensity(Xi.e.
total available NPK), [Soil type and nutrient supply status{based on soil analyses).

ii) Agronomical techniques were characterized by the parameters [fesi stance class of variety
(scale 0-9), source of seeds (certified vs. own production), [ehitting[] [eompetition by weedsl)
[planting week[] (harvest week[] [lemoval of foliagel) and [rrigationl]

iii) Crop protection strategy was characterized by the parameters [lise of crop protection
products/plant strengthenersC) [fiotal mount of copper appliedl) and [humber of copper
applications’]

iv) The regiona disease pressure in the environment was described by the parameters
[di stanceto the next potato field) [Megional infection pressureJweighted by number of spray
applicationsin conventional potato plots), and [irst occurrence of late blight in the regionll

Data analysisindicates that some of the parameters have a strong impact on the overall
success of the potato production. The variables [planting date[{(the earlier the better), tharvest
dateJ(the earlier the better), (femoval of foliagel, [fotal amount of copperJ(the more the
better), and Warietal foliar resi stancel](the more resistant the better) do correlate significantly
and consistently with successif potato [gross yield[is considered as success variable.
However, ertilizer input intensityl)] [planting date[J(the earlier the better), [lemoval of
foliagel(if yes), and [humber of copper applications[J(the more the better), are identified if
[SuccessCincludes next to grossyield a so the parameters N-use efficiency, and profitability
(assessed by the farmer). This analysis suggests that some production factors, which can be
atered by the producer, are responsible for differences between individua farms. The fact
that these factors show up in the analysisindicates a so that not all farms fully exploit the
available production technology. Obvioudy, thereis still a potential for many farmsto
stabilize and increase yields by the known production strategies.

Key points:

i) Reduction of growing season by early planting and chitting

ii) Use of asoil fertility strategy that leads to sufficient nutrient supply (nutrient supply isin
genera sub-optimal)

iii) Use of resistant or robust varieties (or strategies that lead to the same effect)

iv) Efficient crop protection

The farmersCexperience expressed in the interviews corresponds in many aspects with this
dataanalyss. However, redlity often limits the extent to which these strategies can be
included at farm level. For instance, choice of resistant varieties (if available on the market) is
often limited by acceptance by consumers and wholesalers. In the farmersCiexperience, the
plant nutrition and the soil fertility management are key factors for yields but also for the
susceptibility of the potato crop. Farmersfind very consistently that aweak crop is much
more susceptible than avigoroudy growing potato crop. This suggests (mirrored by the data
provided in the interviews) that organic potato cropsfind, in general, suboptimal nutrient
availability which probably leads to physiological imbalances and, as aresult, to increased
susceptibility to late blight. However, the relevance of such an interaction needs verification.

Impact of copper ban on potato production: Farmers expect substantial changesin the organic
production areaif the scenario [dopper ban[becomes redlity and if no aternatives are
available at that time. A decrease in production areais expected by 71% of the farmersin F,
61% in CH, 57% in UK, and 35% in D. In contrast, increase of production surface is expected
by 11% of the Dutch farmers, and 7% of the French farmers. Farmersin N and DK do not
expect any changes as the copper ban isaready readlity.
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Motivations and expectations of farmers. Besides the production technology and economy,
farmers have a so been interviewed in detail about their motives and expectations of the
development of markets and society. When asked about their most important motives to
produce organically, more than 70% of the farmers listed non-economical motivesfirst,
namely (in decreasing priority) (i) [Ho produce food which is healthy and safe[]] (ii) (o
produce without exhausting natural resourcesl] (iii) o live and work in harmony with nature
and the landscapel] and (iv) [fo leave behind aviable farm for the next generationl] The
economic motives (v) [fio obtain areasonable income or salary from the farmC] (vi) o obtain
good market prices for the products grown(] (vii) [o retain/maintain family ownership of the
farmC]and (viii) because of [$ocia contacts with staff and consumersCranked as less
important. However, nearly all farmers mentioned the economic motives as second or third
most important motive, suggesting that altruistic motives are important but only aslong as
economic viability is maintained. As most important opportunity for the development of
organic farming, farmers listed [¢oncerns about food safety in Europeldas top reason for
further increase. However, [$caling-up in the marketing of agricultura productsCand
[¢ontinually decreasing producers prices for organic productsCwere considered as major
threats and/or challenges for the future of organic farmers.

1.3 Conclusions

This survey indicates that a region-specific optimization and integration of production
technologies should lead to a substantial improvement of grossyields and yield stability in
organic potato production. The survey shows a so that copper has been a key component of
the organic potato production system. Therefore, aban of copper in the absence of adequate
aternative production strategies (which will be developed in the Blight-MOP project would
most likely lead to destabilisation of organic potato production, decreasein production area
and shortage of market supply. The survey hasidentified key factors for successful organic
potato production which need further devel opment and exploitation. Within the Blight-MOP
project, these key factors (i) crop resistance management strategies, (ii) agronomic strategies,
(iii) soil fertility management, and (iv) novel crop protection strategies are fully evaluated for
exploitation under various regiona conditions.

Concept, design of interviews, data management and data analysis of this survey was done by
Bert Smit,

Bas Janssens, Jan Buurma, Monique Hospers, Scott Phillips, and Lucius Tamm. The
interviews and

background data gathering has been performed independently by all co-authors.

2 Introduction

In Europe, late blight, caused by Phytophthora infestans, is the most devastating disease
affecting organic (and conventional) potato production. Under suitable environmental
conditions the disease can spread rapidly and it can cause complete crop loss. The extent of
economic damage varies between European regions. The extent of damage due to late blight
in organic potato production systems depends on severa factors such as, variety choice, soil
management and use of crop protection agents. Therefore, a reduction or ban of copper use
will have varying impactsin different regions. The effect of EU Regulation No 2092/91
which would include the banning of the use of copper fungicidesin organic potato production
isdifficult to assess, due to alack of reliable data on: (i) blight incidence and resulting yield
losses in organic potato production, (ii) the blight management strategies currently used in
organic potato production in different regions of the EU and (iii) the potential socio-economic
impact of the ban on copper fungicides on EU organic potato production and its
competitiveness in an international market.
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A detailed survey of the currently used blight management systems of organic potato
production and the agronomic and economic impact of the disease on organic potato
production in different regions of the EU isa prerequisite for the assessment of the impact of
copper ban and/or novel alternative methods. The collection of data allows to describe the
state-of -the-art technology in Europe and in order to identify key factors that lead to
successful late blight control and potato production in organic systems.

The aim of thisstudy isto obtain an agronomic/soci o-economic impact assessment which
quantifies:.
e towhat extent existing late blight control strategies are implemented in organic potato
production in different regions of the EU
« thereiance on copper fungicides of existing organic production systems (the effect of
such fungicides on profit margins) and the potential economic effect of the ban on
copper fungicides
« theefficacy required from aternative blight management strategies (to be devel oped
in Blight-MOP) to maintain the economic viability of EU organic potato production
systems.

At regional level, datafrom the past five years were obtained in each of the 7 countries. Data
were obtained from agricultural institutions such as extension services, research facilities, and
weather forecasting organisations: The dataincluded
e datistics on density and type of potato crops within the region (proportion of early
Crops, varieties etc.)
e onset of epidemic development at the regional level for thelast 5 years
* market analysis based on an assessment of availability and quality of product versus
market demand, prices, marketing type (direct marketing, retailers, health food shops
etc.)

A total of 118 organic certified farms were selected in Denmark, France, Germany, The
Netherlands, Norway, Switzerland and the United Kingdom and interviewed in detail on their
experiences in organic potato productionl. Farmers were selected in order to obtain a broad
spectrum of type of production (organic and bio-dynamic), time period since conversion, and
regional distribution. Farmsincluded inthissurvey werefor at least 2 years certified organic.

1 The questionnaire is available at www.orprints.org/00002936

At field level, data on unit size, variety, crop rotation, soil type, soil cultivation, and distance
to nearest neighbour[s potato growing fiel ds/area were obtained from farmers. If available,
data on nutritiona status of soil and crops (N, P, K), phenology of growth aswell as
assessment of spatia and temporal progress of the occurrence of P. infestans between
units/fields were also recorded. Records included

i) Cropping plan, acreage, rotation, farm size, other activities

ii) Varieties, type of potato (ware, starch, seed), marketing, yields, prices

iii) Inputs used, including costs (fertility inputs, crop protection agents, seed potato) and field
operations

iv) Last year(s late blight infection and incidence, estimation of yield loss

V) Experiences and preferences on late blight management practices used during the past 5
years

vi) Key variables on economy

vii) Farmer preference and market demand for varieties

viii) Farmerssocia background and expectations (age, education, knowledge of prevention
strategies for late blight, motivations and genera strategy for the farm)
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Data analysisincluded smple descriptive statistics of background data and the inventory of
agronomic practices. Important variables which contribute to successful potato production
where identified by means of a multiple linear regression. When necessary, principa
components of groups of variables were used in this process (see respective chapters for
details).

The data obtained from expert interviews aswell asindividua farmerswere used (i) to give
an overview of the organic and conventional potato production in European countries in order
to describe the regiona economic context in which an individual farmer lives (chapter 3), (ii)
to provide arepresentative inventory of farming practices (chapter 4), (iii) to identify
management practices which contribute to successful organic potato production (chapter 5),
and (iv) to derive recommendations for researchers and advisory services (chapter 7).
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3 Organic potato growing and late blight in seven European
countries: production, market and legislation

S.R.M. Janssens, A.B. Smit, J.S. Buurma

3.1 Introduction

Organic potato production and marketing are likely to differ between European countries.
Differences are due to climatic conditions, market demands and opportunities as well asto the
legal framework. Background data were obtained by expert interviews and review of local
statistical data.

The aim of this study was to obtain representative background data which are not available by
means of interviews of individual farmers. The assessment included (i) a description of the
legal framework of potato production in each country, (ii) information of the market
organisation, (iii) statistics on organic and conventional potato production (including yields,
farm gate prices), (iv) usage of varieties, (v) regiona distribution of potato production, and
(vi) the experts views and expectations on consumer preferences and the future devel opment
of the market.

3.2 Methods

The project partnersin Denmark, France, Germany, the Netherlands, Norway, Switzerland,
and the United Kingdom provided data on legidation, sector organisation, and market
development based on a questionnaire. Theindividual partners obtained information from
dtatistical sources (FAOstat, 2004; Foster C. & N. Lampkin, 2000. Organic an in-conversion
land area, holdings, livestock and crop production in Europe. Report of FAIR3-CT96-1794)
and by means of interviews with experts from advisory services, government and industry.
The standardised recording protocol2 was provided by researchers from LEI.

3.3 Results

3.3.1 Legal framework

Legidlation on the use of crop protection agents against Phytophthora infestans varies
substantially between European countries. Depending on country, the use of pesticidesis not
only regulated by the legal framework but aso by private standards of producers(]
associations.

Organic Potato Production Systems

countries regulations do not differ between regions. However, in France, obligatory
destruction of crop

waste and volunteer plants were imposed in Nord-Pas de Calaisin 2001.

In conclusion, rulesfor late blight control differ substantialy between countries. Asa
consequence,

farmers of different countries do not have the same opportunitiesto control late blight in
potato crop,

resulting in unequal economic conditions between countries.
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Table 3.1. Regulations for late blight control in organic and conventional production

Country

Regulation

Denmark

No copper allowed in organic or conventional farming

France

Copper allowed in organic or conventional farming
No differences on copper use between conventional and organic farming:
no limitation for copper use

no obligation to defoliate

Germany

Copper allowed in organic or conventional farming

No differences in copper use between conventional and organic farming: Amount of copper/ha limited to 3
kg/ha year

The Demeter label allows no copper products.

The Bioland-label allows copper products only as an exception. The procedure is as follows:

After the visit of an advisor and his assessment of the attack, the farmer is allowed to use copper. The
copper amount of the soil has to be checked regularly.

Netherlands

No copper allowed in organic or conventional farming

Norway

No copper allowed in organic or conventional farming

No chemical haulm destruction allowed in organic or conventional farming.

Switzerland

Copper allowed in organic or conventional farming
No differences in copper use between conventional and organic farming: Amount of copper/ha limited to 4
kg/ha year

The Demeter label allows no copper products.

United Kingdom

Copper allowed in organic or conventional farming

No differences in copper use between conventional and organic farming: Amount of copper/ha limited to 4
kg/ha year. Permitted salts of copper hydroxide, copper oxychloride, (tribasic), copper sulphate, copper
oxide. A need should be recognised by the inspection of authority or inspection body.

The Demeter label allows no copper products.

Labels

All participating countries have at |east two organic labels. In France and the United Kingdom
the use of copper fungicidesis allowed for severa labels. In some countriesfungicide useis
not permitted at all; so differences between labels do not exist as a consequence of national
regul ation (Denmark, Netherlands and Norway). In Switzerland and Germany the use of
copper fungicidesis still permitted but the rules on use of these copper fungicides differ
between labels within each country. In general, the bio-dynamic label IDemeterCprohibits
copper use whereas the other 1abels do dlow the usage within the legidlation.

Alternative crop protection products
An inventory is made of (alternative) copper-free products that are authorised against late

blight in each

country. An overview isgiven in table 3.2.
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Table 3.2: Alternative products authorised against late blight

Country Authorised products against late blight

Denmark None

France Foliar fertilizers (with or without copper) with olige elements.
Germany Plant strengtheners (e.g. stone meal, extract of Equisetum arvense)
Netherlands Plant-strengtheners

Norway Bio-dynamic preparations

Switzerland Plant strengtheners (e.g. stone meal, extract of Equisetum arvense)

United Kingdom None

Haulm destruction
Haulm destruction in the early stages of ablight epidemic isameansto limit further spread of
P.infestans. Haulm destruction at a specific level of disease isimposed in the Netherlands and
UK. Table 3.3 gives an overview on regulations in European countries.

Table 3.3. Instructions for haulm destruction per country

Country Regulation/instruction

Denmark No regulation but some farmers use haulm shredding and gas burning

France None

Germany None

Netherlands Regulation of the public branch organisation HPA.
It is not allowed to have non-planted potatoes or waste potatoes on which stems with foliage occur
(outside), without covering these potatoes in a way that stems cannot occur above these cover.
Defoliation if more than 1000 leaflets/20m2 or more than 2000 leaflets /100m2 are infected by P. infestans

Norway None

Switzerland Mechanical and thermical haulm destruction are applied but not related to late blight.

United Kingdom | Defoliate using a flail as soon as sufficient yield has been achieved or when more than 25% of leaf area is
blighted. Defoliate at least 14 and preferably 21 days before lifting.

Variety

All countries provide alist of varieties which may be grown legally. Theselists do not specify
varietiesfor organic and conventional farming. The number of varieties aswell asthe variety
names (varieties) on the freelists differ between countries.

Nutrient balance restrictions
Regulations on use of fertilizer inputs differ between countries. Two out of seven countries do
not have any nutrient balance restrictions (France, United Kingdom; seetable 3.4).
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Table 3.4. Description of nutrient balance restrictions per country

Country Regulation

Denmark The use of nitrogen fertiliser is regulated by The Danish Plant Directorate.

Example: For ware potatoes yielding 40 t/ha it is legal to use 164 kg N/ha (N standard) on irrigated
sandy soil. This is adjusted from the yearly N-prognosis based on soil samples taken in 400 to 600 fields
throughout Denmark. Conversion factors for animal manure exist. The N-standards are adjusted
according to current yield.

France None

Germany Legislation for farming in general. The underlying concept is to limit fertilisation to the level of nutrient
extraction.

Organic farming: No restrictions in the sense of a definite level of nutrients in kg/ha but it is not
allowed to use more than 1,4 manure units per ha and year. That is equal to the manure production of
two livestock units and means more or less 80 kg N and 70 kg P20s per ha.

Netherlands (2003) Defined by the Dutch nutrient balance system (MINAS) applies to organic and conventional farmers.
The part of the total supply which is not taken up by crops (normatively) is called loss. If this loss
exceeds the permitted loss level, farmers have to pay a levy. Farmers have to report based on a
mandatory book keeping.

P20s: loss permitted (kg P2Os/ha): 20 (grassland)/20 (arable land)
N: Loss permitted (kg N/ha): 180 (grassland)/100 (arable land)
Levy when exceeding permitted loss:

P20, euro per kg 9 (grassland)/9 (arable land),-

N: euro per kg: 2 (grassland)/2 (arable land),-

Max. manure supply (kg N/ha): 250 (grassland)}/170 (arable land)

Norway Total nitrogen: maximum 140 kg/ha per year. Of those 140 kg/ha/year, maximum 80 kg/ha (not on
average) may come from certain not certified sources (e.g. conventional farms). Green manure, soil
covering and other plant residues are not included in this limit.

Switzerland The balance of nutrient input (from animals and purchased) minus the nutrient use (tabulated data) is
calculated separately for N, P, K. The balances calculate the amount of nutrients in the manure of the
farm animals plus fertilizer purchased minus the nutrient demand of the plants. The values of the
nutrient balance were determined in field trials. IPM and organic farmers have to fulfil this measure
calculated. The tolerance is 10 % of the nutrient demand.

United Kingdom -

The way the nutrient problems are handled differ between countries. In al cases the use of
nutrientsis restricted more or less.

3.3.2 Organic potato production
Present state and development of organic potato production:

Figure 3.1 gives an overview of the tota number of organic certified farmsin each country.
Thereisalack of comparable data of different countries because statistical definitions
between countries differ and the distinction between conventional and organic farming is not
always clear within nationa statistics. Compared to conventional agriculture, mixed farming
iS more common in organic agriculture. For example, grass-clover meadow isa common and
necessary part of the crop rotation in organic farming. However, it isnot dways clear in
statistical resources which part of the temporary grassand is part of the

crop rotation (F, UK, NL). The figures given in table 3.5 were obtained from FAOstat (2004)
and Lampkin & Foster (2000).

Figure 3.1. Number of organic farms per country (2000). Source: Own data from
national administration and certification bodies

Table 3.5 confirms the modest position of the organic area as compared to tota areain 1998.
However, table 3.6 shows the rapid increase of organic arable farming. Thisindicates the
growing importance of organic farming. Table 3.7 shows the development of the potato
acreage in different countries and the devel opment of the conventional and organic arable

acreage.
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Table 3.5. Total area of arable crops and organic arable crops per country (1998).
Sources: FAOstat and Lampkin & Foster, 2000

12500=

10000=

TS00=-

5000=

Number of organic farms

2500=-

DK

F o HNL NO CH UK

Figure 3.1. Number of organic farms per country (2000). Source: Own data from national administration and

certification bodies

Table 3.5 confirms the modest position of the organic area as compared to total areain 1998.
However, table 3.6 shows the rapid increase of organic arable farming. Thisindicatesthe
growing importance of organic farming. Table 3.7 shows the development of the potato
acreage in different countries and the devel opment of the conventional and organic arable

acreage.

Table 3.5. Total area of arable crops and organic arable crops per country (1998). Sources: FAOstat and
Lampkin & Foster, 2000

Denmark France Germany  Netherlands Norway  Switzerland United Kingdom
Total agricultural 2'672°000 29'927°000  11'879°000 1'973°000 1'047°000 1'580°000 17518000
area (ha)
Total organic 99’161 218’790 416’518 19°323 15581 77842 274519
agricultural area (ha)
Percent organic 371% 0.73% 3.51% 0.98% 1.49% 4.93% L.57%

agricultural area

Table 3.6. Development of area (hectares 2000 as percentage of hectares 1998). Sources: FAOstat and Lampkin
and Foster, 2000, Own data from national administration and certification bodies

DK F D NL N CH UK
Total arable 99 99 99 100 101 98 101
Total potato 109 103 101 99 86 101 102
Organic arable 167 169 131 108 356 117 129
Organic potato 146 120 111 130 189 113 154

Thefiguresin table 3.6 not only confirm the growing importance of organic farmingin all
countries but show the increase of the area of organic potatoes aswell. In all countriesthe
organic potato areaincreased while the conventional potato area stagnated or dightly
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increased. In some countries the growth of the organic potato area exceeds the devel opment
of the organic arable areawhile in other countries the potato area growth stays behind the
growth of organic acreage.

Table 3.7 gives an impression of the area of organic potatoes in each country. In al countries
except Germany the organic potato areais rather small and less than 1000 hectares.

Table 3.7. Area organic arable farming and organic potato area (1998). Source: FAOstat and Lampkin et al.,

2000, Own data from national administration and certification bodies

Denmark France Germany Netherlands Norway Switzerland  United
Kingdom

Total organic arable 38787 35900 140°000 4'948 1045 4366 87248
agricultural area (ha)
Total organic potatoes (ha) 755 579 4700 749 125 500 911
Total potatoes (ha) 36°000 164000 297267 126’528 16900 13’866 164’100
Percent potato in 1.95% 1.61% 3.36% 15.14% 11.96% 11.45% 11.05%
organic crop rotation

The proportion of potato areadivided by the total arable area roughly indicates the intensity
of organic potato production in different countries. Figure 3.1 gives an impression of the
intensity of conventional and organic potato growing. The intensity of potato growing is
considered as arisk factor for late blight infection. In most countries except the United
Kingdom and The Netherlands the intensity of organic potato production is similar or less
intensive as compared to conventional farming.

Use of potato
Table 3.8 indicates the rel ative importance of organic ware potatoes (for table and processing
purposes respectively) and seed potatoes.

Table 3.8. Share of organic potatoes in terms of purposes (in %; 2000). Source: Own data from the processors
and traders

Denmark France Germany Nether- Norway Switzer- United
lands land Kingdom
Table 76,2 89,5 Nd 76 100 72 80
Processing 2 0 Nd 4 ] 16 10
Seed 21,8 11,5 Nd 20 Nd. 12 10

Nd: no data

The mgjority of al organic potatoes (at least 75%) in al countriesis marketed as table potato.
The distribution patterns of traditional and organic potatoes differ because a greater part of all
conventional potatoes is used in the processing industry or sold as seed potatoes.

Early potatoes under fleece

In some countries (UK, CH) avery small part (< 1%) of the organic table potatoes is grown
under fleece. Only in Denmark a more substantial part of all organic table potatoes (5%) is
grown under fleece.
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3.3.3 Yields, prices, and production

Yield

In all countries except Norway the average yield over 3 years of conventional ware potatoes
reaches 35 to 45 tons per hectare (Fig. 3.2). The average yields of organic ware potatoes are
30% - 50% lower. In most countries the harvested yield is not completely marketable.
Farmers are expected to deliver potatoes (field sorted] i.e. to make afirst rough sorting
(removal of stones, rotten potatoes, etc.). The marketable part differs between countries and
depends largely on national and local circumstances (e.g. stony soils, crop management,
market requirements). Depending on country, between 75% and 95% of the harvested organic
potato yield is marketable.

B vield kgiha conventional potato
X vield kgtha organic potato

40000-

30000

20000

yield/ha (kg)

10000

Figure 3.2. Average vields of conventional and organic ware potatoes per country (harvested kg/ha; 1998-2000)".
Source: Own data from the processors and traders. (Norway: organic yield as given in farmers’ questionnaire)

Potato prices

Prices of organic and conventiona potatoes differ considerably (Fig. 3.3). Interestingly, the
relative price differences vary drastically between countries. In Germany, organic potatoes
were up to 5 times more expensive than conventional, whereas in France, organic potatoes
were app. 20% more expensive. Price differences give an indication of the economica
attractiveness of organic potato growing. 3 Harvested yield is not marketable yield.
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Figure 3.3. Average farm gate prices of organic and conventional ware potatoes (1998-2000; Euro per ton)*.
Source: Own data from the processors and traders

Respondents were asked to give price information for the October delivery. The available
price information contains effects of differencesin delivery time, product quality, etcetera.
Nevertheless, the priceinformation in figure 3.3 gives agood impression. Due to bad weather
conditions the potato yield of 1998 was extremely low in some countries. To make the price
information somewhat more reliable 3 year averages have been cal culated. Neverthel ess,
figure 3.3 shows substantia differences between potato prices.

The price differences between organic and conventiona potatoes are enormous. in some
countries organic potato prices exceed traditional prices by 200% to 300% or even more. In
countries of non EUmembers (Norway, Switzerland) conventional potato prices arerelatively
high (regulated market by limiting imports); as a consequence, price differences between
organic and conventional potatoes ook not as extreme as el sewhere. It isknown that in an
open market product prices between organic and conventional differ more than in alimited
market. The extent of price differences between conventional and organic products influence
the farmersCidecision to switch from conventional to organic farming.

The monetary output /ha also varies substantially between countries (Fig. 3.4). In generd,
organic potato production generated higher monetary output per hathan conventiona
production. In these cases, higher farm gate prices compensated for lower yields. However, in
Denmark monetary yield was similar in both production systems, and in France the monetary
output was lower in organic than in conventional production.

4 Swiss prices do not include the effects of sorting/grading, and organic potato prices
represent Agria. French organic potato prices represent Charlotte.
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Figure 3.4. Average monetary output of organic and conventional ware potatoes (1998-2000). Source: Own data
from the processors and traders

Ware potato production

Respondents were asked to collect data of the nationa ware potato production. These figures
(Table 3.9) give approximate insight in the importance of the organic ware potato production
through comparison with the conventiona ware potato production. Table 3.9 showsthe
national production of organic and conventional potatoes of each country in 1998.

Table 3.9. Potato production in 1998. Source: Own data from the processors and traders

DK F D NL NO CH UK
Conventional 311°260 4250'000 11338000 27210491 434000 5457020 6'100°000
potato (tonnes)
Organic potato 12980 L1500 1077000 20°000 2°000 14980 25'500
(tonnes)
Total (tonnes) 324°240 42617500 11445000 2'230'491 436'000 560°000 6'125'500
Proportion of 0.040 0.002 0.009 0.008 0.004 0.026 0.004
organic potato

Besides the differences between countries on the level of nationa potato production Table
3.10 shows clearly that in most countries, organic ware potato production isasmall fraction
(one percent or less) of the total ware potato production. Only in Denmark and Switzerland,
the organic potato production fraction has exceeded the one percent level. Compared to the
total potato production the extent of organic potato production israther small. Nevertheless it
isimportant to take into account the diff erences between the organic and conventional potato
market. A large part of conventional potatoesis produced for the processing industry while
most organic potatoes are used for fresh consumption (table potatoes). Organic potatoes are
more important within the submarket of table potatoes than in the total ware potato market. In
amost al countriesindustria processing of organic potatoesis still unimportant.

3.3.4 Important varieties

Variety choiceisakey factor in conventional and organic potato growing. All countries
provide alist of available varieties. Farmers may select those varieties which correspond best
with the conditions of their farming system and persona motives. To get someinsight in the
use of different varietiesin different farming systems (conventional and organic) in each
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country, partners were asked to give the national variety top five in 2000 for both
conventional and organic potatoes. The respondents were also asked to add the acreage of
each variety in 2000 if available. Unfortunately, only afew countries had these acreage data
available. Table 3.10 gives an overview of the most important varieties used in conventiona
and organic farming per country.

Table 3.10. Top five of most important potato varieties used in conventional and organic farming (2000).
Source: Own data from the processors and traders

Denmark France Germany The Norway Switzerland United
Netherlands Kingdom
Conventional
1 Sava Bintje Agria Bintje Beate Bintje Maris Piper
2 Folva Spunta Cilena Bildstar Saturna Agria Estima
3 Bintje Charlotte Solara Eigenheimer Pimpernel Eba Cara
4 Ukama Nicola Quarta Nicola Laila Sirtema Saturna
5 Jutlandia Désiree Secura Irene Charlotte Pentland
Dell
Organic
1 Sava Charlotte Linda Santé Troll Agria Santé
2 Folva Juliette Nicala Agria Peik Sirtema Nicola
3 Ditta Mona Lisa Agria Escort Mandel Charlotte Cara
4 Revelino Spunta Granola Ditta Oleva Nicala Valor
5 Marabel Samba Aula Junior Désiree Claret

The combined top five lists of seven countries show an impressive number of different
varietiesused in practice: 26 varietiesin conventiona farming and 27 varietiesin organic
farming. Some varieties are used in both conventional and organic potato growing or in
severa countries. As expected, Bintjeis ill one of the most important multipurpose varieties
but is grown in conventional farming only (four countries, three times number one). Agriaisa
well known aternative used in both conventiona (two countries) and organic farming (four
countries; in two cases number 1) aswell. Nicola, Sant@ Charlotte and Estima are popul ar
varietiesin organic farming. Besides international popular varieties some countries prefer
other, local varieties. For instance, varieties used in Norwegian organic farming do not occur
ontop five lists of any other partner country. Most Norwegian varieties have been adapted to
the northern conditions. Farmers select a variety because of more properties than blight
resistance. However, apreliminary check on potato blight resistance of varietieslisted in the
Dutch variety list in table 3.10 show a higher resistance level of varieties used in organic
farming.

3.3.5 Regional distribution

Compared to conventional farming the acreage of organic farming and potato cropping is very
small in al countries. The relative importance of regions for potato production was assessed
for both organic and conventional potato production. Organic potato is grown in the same
regions as conventional potato. Therefore, experts were asked to indicate the main potato
regionsin their country including the conventional and organic area (hectare) and its share of
the national conventional and organic potato area, respectively.

36



Denmark
The main part of the Danish potato production is concentrated in Jutland (figure 3.5).

conventiond

[ organic

B conventional

Jutland

Zealand

Funen

Figure 3.5. Regional production of potato in Denmark (% of total area). Source: Own data from the processors
and traders.

It isremarkable that both conventional and organic potato production show amost the same
figures per region. The national aswell as the regional conventiona potato areas are much
larger than for organic potato. It is possible that potato growing in highly concentrated potato
regions increases the late blight infection risk.

France

The organic potato areain France is rather small (579 ha) compared to the conventiond
potato area (164[000 ha). Figure 3.6 shows the most important regions of potato growingin
France. The most important organic production areas do not match with the distribution of
the conventional production areas. Organic potato growing is lessimportant in traditional
arable areas (Picardie, Nord-Pas de Calais) whereas the organic cropping system is more
important in other regions (45% of the organic potatoes). Organic potato cropping in France
isnot concentrated in traditiona arable regions but distributed more evenly over the country.
Despite the small acreage organic potatoes have a better position in Bretagne and RhlChe-
Alpes. Bretagne is known as aregion where traditional seed potato growing is concentrated.
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Figure 3.6. Regional production of potato in France (% of total area). Source: Own data
from the processors andtraders.

Germany

Figures of the regional distribution and concentration of traditiona and organic potato
cropping in Germany were not available. In the opinion of the German partner in the Blight-
Mop project organic potato production isless concentrated compared to traditiona potato
growing.

Netherlands

In contrast to France the distribution of organic potato growing in The Netherlandsis more
concentrated (figure 3.7). Almost 60 percent of the Dutch organic potatoes are grown in the
province of Flevoland. This provinceiswell suited for organic farming since the soil
conditions are favourable and weed populations are well controlled. Furthermore, the market
and the technical facilities are well established. Thisregion isaso an important area of
conventiona farming: 440 hectares of organic potatoes production are integrated in an area of
22500 hectares of conventional potato production.

38



I organic

Flevaland .
Il conventional

Moord- and Zuid-Holland

Others

Groningen / Friesland

Zezeland

Drenthe

] ] T
0% 25% 50% T5%

Figure 3.7. Regional production of potato in the Netherlands (% of total area).

Norway

In Norway almost fifty percent of the total organic potato area (160 ha) is grown in [other
regionsFigure3.8). Animportant part (33%) of conventiona potato growingis
concentrated in the Hedemark region which has less than 20% of the organic potato area.
Almost the same part of the organic potatoes grow in the Oppland region. The hilly
Norwegian landscape differs strongly from the flat |andscape in countries like

The Netherlands or some parts of France. These differences of landscape partly explain
differencesin density and distribution of potato cropping. These data suggest that the small
Norwegian organic potato areais distributed more evenly over the country than the
conventional area
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Figure 3.8. Regional production of potato in Norway (% of total area) United Kingdom
No regional figures were received from the United Kingdom.

Switzerland

In Switzerland, potato production is concentrated in three main regions. There is no detailed
data on regiona distribution of organic potato production available, but the distribution is
assumed to be paralel. (figure 3.9). In the French-speaking part ((Westschweiz) alower
proportion of organic potato production is expected as in thisregion organic production is less
intensive as in the other regions.
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Figure 3.9. Regional production of conventional potato in Switzerland (%o of total area).
3.3.6 International trade

International trade of organic potato tubersis generally expected to represent only avery
small proportion of the total organic potato trade volume. However, respondents found it very
difficult to obtain figures on processing, imports and exports of organic potatoes and organic
potato products since trade companies are often reluctant to divulge figures or export
destinations. As a consequence, the international market of organic potatoesis not transparent
and thereforeit is difficult to obtain insight.

Import: Except Denmark all countriesimport small volumes of organic potatoes. Almost
ninety percent of these imports are destined for fresh consumption or seed potatoes. Only in
the Netherlands alarge part of the organic potato imports are industrially processed.
Countries listed from which organic potatoes are imported: Spain, Italy, Austria, Netherlands,
Israel and Denmark.

Export: A few countries (Denmark, Germany, The Netherlands, Switzerland) export organic
potatoes
(fresh, seed) or organic potato products (prefried frozen).

3.3.7 Outlook

Market trends

The respondents were asked to describe their expectations of the devel opment of the organic
potato market in their country based on severa criteria (figure 3.10). The scores range from
strongly decreasing, decreasing, stable/unchanged, increasing to strongly increasing. The
respondents were advised to consultofficial resources and stakeholdersin order to obtain
representative expectations.
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Figure 3.10. Expected developments in the organic potato market5. Source: Own data
from the processors and traders.

All the respondents expect that the profitability of organic potato production will not improve
in the near future. Expectations on profitability vary between stable to decreasing. These
expectations are influenced by experiences of the organic potato market over the last years.
For instance in Denmark, the production in 2001 decreased dramatically because of
overproduction in 2000. The respondents expect the organic potato areawill increasein
Germany, The Netherlands, Norway and Switzerland whereas in France, United Kingdom
and Denmark a stable to decreasing production is expected. However, the production of
table, seed and processing potatoes has good prospects. The organic potato areais still too
small to produce the minimal volumes necessary in the processing industry. An increase of
area and production will improve the perspectives for the industrial processing of organic
potatoes, in particular at small processing facilities. However, an increasing share of
processed potato may influence the price negatively on the long term. It is expected that both,
fresh consumption and the processing of organic potatoes will increase and will remain
focused on domestic trade and home market. Imports and exports of organic potatoes are
considered to be increasing but lessimportant.

Consumer preferences

The country respondents were asked what consumersin their country mostly prefer when they
buy organic potatoes. The experts had to rank 3 attributes out of 9. The results presented here
are not based on full scale consumer pand research but give an assessment of the expertsin
seven countries. Almost all respondentsindicate the cropping system as the most important
motive to buy organic potatoes.

5 Scoreranking: strongly decreasing (-2), decreasing (-1), stable/unchanged (0), increasing
(+1), strongly increasing (+2).
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Consumers intentionally select potatoes of organic origin when they buy them. The second
most important motive is the price of organic potatoes. Next to these main preferences
consumers also decide based on variety, taste, cooking type, outside colour and appearance.
Convenience and inside colour are lessimportant. Figure 3.11 shows the scores of consumers(]
preferences on different items per country as indicated by the respondents. Interestingly,
motives to purchase organic potato seem to vary between countries.
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Figure 3.11. Relative importance of product attributes of potato for consumers in 7
European countries. Source: Own data from the processors and traders.

Preferences of industrial processors

The regquirements of the industrial processors of organic potatoes do differ from the
consumerspreferences (figure 3.12). They could give at most two answers out of five. No
information has been received from France. Not all countries do have industries processing
organic potatoes. Two attributes are of great importance to industrial processors: variety and
processing quality. Outside quality and inner quality are less important to processors.
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Figure 3.12. Quality requirements for organic potato processors in 7 European
countries. Source: Own data from the processors and traders

3.3.8 Labels

The experts were asked which | abels were applied in their country and how these labels are
distributed among farmers. An overview of organic labelsisgivenin table 3.11. In some
cases labels overlap other labels. Thereis variation in number, kind and control of labels
between countries. The Demeter label which is associated to bio-dynamic farming is present
in most countries. The part of bio-dynamic farming is rather small compared to the total
acreage and number of organic farms. In some countries chain partners like retailers have
developed their own label to positively distinguish and profile their organic products and
image.



Table 3.11. Organic labels in seven European countries (1998). Source:

the processors and traders

Own data from

Label Supervision Surface Certified
(ha) farms
Denmark @-Label Controlled by the Danish Ministry of
Food, Agriculture and Fisheries
L@J - National Association of Organic Controlled by the National Association
Farming (Denmark) of Organic Farming (Denmark)
France AB (Agriculture Biologique) Official label of the ministry of 270000 9260
Agriculture
Nature & Progres Obligatory members of AB n.a. 450
Demeter Obligatory members of AB 4000 150
Germany Bioland (since 1971) 129935 3583
Demeter (since 1924) 51175 1336
Naturland (since 1982) 55366 1357
Biopark (since 1991) 127244 575
Fiillhorn, Bio-Wertkost, Bio-Siegel "New label" names created by whole-
salers. Products include products
certifies under EU regulation 2092/91,
but also products with "old labels" like
Bioland, Demeter, Naturland. There is
no information how these are
distributed among the organic farmers.
But the way of distribution are the big
"conventional" stores like REWE,
EDEKA or ALDL
Nether- EKO All organic farmers 2200
lands
Demeter Bio Dynamic farmers 180
Norway @-Label 98,6% of | 98,5% of
organic organic
area farms
@ | Demeter Label 1,4% of 1,5 % of
organic organic
area farms
Switzer- Bio Suisse Bic-Suisse + Migros Bio-production:
land 96.9%
Demeter 3% (2,97 are also Bio Suisse)
None 4.1%
United Soil association (UK 5) Largest certification body, all types of
Kingdom holdings (quality distribution)

Organic farmers and growers
Scottish organic producers association

Organic Food Federation

Greater prevelance in meat / poultry
production (holding type distribution)

Scottish sector body (regional
distribution)
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4 Inventory and state of the art of organic potato production
techniques

L. Tamm, A.B. Smit, S. Philips, M. Hospers

4.1 Introduction

Within Europe the economic impact of late blight varies between countries and regions. This
isdueto avariety of factorsincluding climatic conditions, potato varieties used and
agronomic techniques. So far, there is no comprehensive inventory available which describes
in detail the potato production strategies which are currently used by organic farmers. As
organic farming techniques have been developed to alarge extent by pioneer farmers without
much aid by scientists, techniques are not well described in the literature and successful
techniques may be known only localy. Therefore, an in depth inventory of the potato
production management is a useful tool to identify successful practices and also potentia for
improvements. The survey does not only include production techniques per se, but also
information about the farm situation, local properties (soil, climate), social background of the
farmer, and the economic context (e.g. market situation).

4.2 Methods

A total of 118 certified organic farms were selected in Denmark (n=15), France (n=15),
Germany (n=15), Netherlands (n=19), Norway (n=20), Switzerland (n=19) and the United
Kingdom (n=15) and interviewed in detail on their experiences in organic potato production.
Farmers were selected in order to obtain a broad spectrum of type of production (organic and
bio-dynamic), time period since conversion, and regiona distribution. Farmsincluded in this
survey were for at least 2 yearsin organic agriculture and grew potato on asurface of at least
0.2 ha. Data at farm level were obtained by means of a structured interview of a stratified
random set of 15 to 20 farmersin each of the 7 countries and analysis of historical data. The
standardised recording protocol was prepared as a simple structured questionnaire by
researchers from LEI and LBI. Data asked from the farmers included:

i) climatic conditions (local wesather station data/blight forecasting systems used)

ii) agronomic techniques (crop rotation, planting dates for different cultivars, fertility inputs,
weed/volunteer control, defoliation method/timing, application rates and frequency of
copper/other permitted spray treatments, sanitation regimes used to prevent late blight)

iii) historic data on blight incidence, including the date of onset of blight and epidemic
progress recorded in potato crops over the last 5 years (extension service tria/survey data)
and

iv) potato cultivars grown, yields, market demand for different varieties, farm gate prices

v) Cropping plan, acreage, rotation, farm size, other activities

vi) Varieties, intended use of potato (ware, starch, seed), way of sdlling, yields, prices

vii) Inputs used, including costs (fertility inputs, seed potato, crop protection inputs) and field
operations

viii) Last year(s late blight infection and incidence, estimation of yield loss

iX) Experiences of farmers with existing blight management techniques

X) Farmer preference for different late blight management practices

xi) Late blight management practices used during the past 5 years

xii) Financial results at farm level

xiii) Farmer preference and market demand for varieties

xiv) Farmer age, education, knowledge of prevention strategies for late blight, personal
objectives

Prior to the actua interviews, the draft questionnaire was revised by al project partners and

adapted accordingly. The questionnaire6 was subsequently trandated in local languages by
each partner. The farmers were selected and interviewed in 2001.
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Datawere prepared for analysisin several steps. As afirst step, data were transferred to excel
sheets by each partner. Asasecond step, all origina datawere typed into an Access database
prepared by LEI in order to avoid problems during data processing. Finally, afile ready for
analysis by SPSS 10.0 was generated from the data base. Thisfile contained atotal of more
than 1000 individual variables which were quantitative or categorial. Depending on the nature
of the question, data were normal, binomial, or poisson distributed. The origina datawere
submitted to thorough analysis for mistakes derived from data transfer and/or
misunderstandings. All variables and results from analysis were examined by plausibility
checks. The origin of suspect datawere verified in the original interview sheetsif necessary.
Subsequently, summary descriptive statistics of the potato production techniques were
generated by means of the statistical software package SPSS version 10.0. The dataanaysis
was conducted at FiBL.

4.3 Results

4.3.1 Farm descriptions

A total of 118 farmswas selected and interviewed in 2001 by members of the partner
ingtitutions. In order to obtain awide range of production techniques, farms were selected
based on geographic distribution, size, speciaization, duration since conversion, and
production method (i.e. organic and bio-dynamic producers). The total farm size varied
between 3.8 and 1744 ha (Table 4.1). Accordingly, areas cultivated with potato differ
substantially between individual farms. The ratio [@rable/total farm arealIgives arough
indication on how much afarm specializes on arable/vegetable crops or relatively extensive
animal husbandry. Most of the farmsin this survey have high to very high ratios, indicating
that arable crops are important. Theratio [potato/area under cultivationdndicates the intensity
of potato production in the crop rotation. Typically, farms use 5 to 15% of the arable areafor
potato crops. However, individual farmers have intensities of up to 30 to 47%, indicating very
intensive crop rotations.

6 The questionnaire is avail able at www.orprints.org/00002936
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Table 4.1 Land usage on interviewed farms

total farm area area under area potatoes arable/total potato/area
(ha) cultivation (ha) (ha) farm area under
cultivation
Denmark Median 103.70 100.00 12.00 95 A1
Minimum 30.60 29.00 3.00 .60 .03
Maximum 420.00 266.00 33.10 1.00 33
France Median 55.50 40.50 4.00 94 A1
Minimum 9.72 8.10 40 .67 .03
Maximum 238.50 238.50 16.00 1.00 41
Germany Median 74.00 58.00 6.60 99 A3
Minimum 14.93 1393 1.24 59 .03
Maximum 380.00 380.00 63.00 1.00 47
Netherlands Median 39.00 36.00 5.00 .96 .16
Minimum 3.80 3.60 .60 78 05
Maximum 1744.69 1696.69 95.56 1.00 32
Norway Median 54.60 20,35 1.25 43 06
Minimum 6.80 3.00 .10 .02 .01
Maximum 613.00 96.50 5.20 1.00 14
Switzerland Median 21.32 20.09 1.30 .93 .06
Minimum 7.00 6.96 .30 57 .02
Maximum 135.00 117.00 6.00 1.00 A5
United Median 121.00 106.00 9.60 91 A1
Kingdom Minimum 23.00 18.00 1.00 .35 02
Maximum 445.00 436.00 8100 1.00 .38
Total Median 54.10 39.75 3.80 94 .10
Minimum 3.80 3.00 .10 .02 01
Maximum 1744.69 1696.69 95.56 1.00 47

In order to assess the degree of specialization on potato production, the farmers were asked to
indicate the amount of time the invest in arable crops and more specificaly in potato growing
as opposed to the time investment in animal husbandry. As Table 4.2 indicates, thereisahigh
variability between farms, ranging from farms where only minute amounts of time are
devoted to highly specialized farms that invest - according to the farmer - up to 90% of total

time in potato production. At alater stagein the data analysis, the parameter [fime investment
in animal husbandryCwas aso used as a rough indicator on availability of manure for
fertilization. The available manpower varies considerably between farms, reflecting the broad

range of farms that have been selected for the survey (table 4.3).
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Table 4.2 Percentage of labour time devoted on arable crops, potato cultivation and

animal husbandry on interviewed farms

County arable farming potato production animal husbandry
Denmark Median 50 20 35
Minimum 20 5 0
Maximum 100 40 80
France Median 60 15 0
Minimum 1 1 0
Maximum 100 50 40
Germany Median 40 20 15
Minimum 13 5 0
Maximum 100 90 70
Netherlands Median 60 13 0
Minimum 10 3 0
Maximum 100 35 70
Norway Median 10 7 71.5
Minimum 2 2 10
Maximum 40 30 95
Switzerland Median 30 8 58
Minimum 5 2 0
Maximum 50 20 75
United Kingdom | Median 43 10 20
Minimum 10 5 0
Maximum 100 75 66
Total Median 30 10 30
Minimum 1 1 0
Maximum 100 90 95

Table 4.3. Available labour on interviewed farms

Table 4.3. Available labour on interviewed farms

Country total labour full total labour part total labour full total labour part
=6 months > 6 months < 6 months < 6months
Denmark Median 2 0 0 1
Minimum 0 0 0
Maximum 10 1 3 100
France Median 2 0 0 0
Minimum 0 0 0 0
Maximum 6 2 1 12
Germany Median 3 1 a 0.5
Minimum 1 0 0
Maximum 14 5 1 5
Netherlands Median 2 1 0 1
Minimum 1 0 0 0
Maximum no data available no data available no data available no data available
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The selected farms represent al important organic production labels (Table 4.4). Demeter
which isthe international 1abel of the biodynamic farmers totals 20% whereas the organic
production totals 80% of al interviewed farms.

Table4.4. Labelsof theinterviewed farmers

Theinterviewed farmers use the potentia outlets very individually, indicating that highly
market oriented producers as well as farmerswho produce for local consumption are included
in the survey. However, the selected farmers tend to market alarge proportion via
wholesalers, cooperatives and growers associations (Table 4.5).
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