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EXECUTIVE SUMMARY

i) This report concerns the execution of the fourth sub-project, called

'Analysis of agricultural policy in relation to the use of plant protection

products'.  The objective was defined as follows:

To determine what effects the current Common Agricultural Policy

has had, and may have in the future, on the use of plant protection

products in the EU in order to assist the determination of the most

appropriate adjustment and modification of policy instruments to

minimise the risk from PPP use.

ii) There were three parts to the research.

a) An economic analysis that compared the historic relation of changes

in the CAP to what area changes in crops took place and how much

PPP was used;

b) A series of farmer group meetings to discuss recent changes in CAP

(since reform) and the impact on sustainable PPP use;

c) An evaluation of the impact (actual and potential) of the

Accompanying Measures to CAP Reform, Structural Funds and

other specific measures.  This work was carried out through a

combination of desk studies, examining existing evaluations and

discussions with local scheme administrators in selected case study

areas.

iii) Spend on PPP deflated by the price change in PPP is a good measure of

PPP use (even if it does not represent all features of changing PPP use) and

corresponds well with the number of treatments per hectare.  Volumes of PPP use

per hectare suffer the deficiency as a measure in that the impact of technology has

reduced the dose rate required to give adequate crop protection.  Such technical

developments obscure the change in number of treatments, a better measure of

PPP use frequency.

iv) The CAP impacts directly on land use and crop management through its

Common Market Organisations (CMOs) for each commodity.  The CAP also

influences management through incentive measures such as those specifically for

environmental protection (eg 2078/92).  Three types of measures in the CMOs can

be distinguished:
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F market support

m which through intervention, import duties and so on help to

maintain producer prices;

F production control measures

m eg: quotas, set-aside;

F direct aid

m most notably the arable compensation payments that are

direct payments to farmers for each hectare grown.

These CAP instruments influence PPP use change in two ways:

a) by provoking changes in what crops are grown (land use changes

leading to shifts towards either more or less intensive PPP using

crops);

b) by influencing the way crops are managed and therefore the level of

PPP use changed.

v) Up to the reforms of the CAP in May 1992, then the variation in farmer

prices for arable crops very much followed changes in institutional prices.  Since

reform then the CAP CMOs have been less influential in affecting farmer prices. 

Producer prices for fruit, vegetable and wine have been much less influenced by

the CAP.

vi) PPP use is much less intensive on grassland than arable. The CAP has had

a limited effect on the balance between grassland and arable crops until the reform

of May 1992.  Today the CAP effectively limits both the arable area and the forage

area.  In this way the CAP controls the balance of grass to arable land.

vii) In the past the CAP has had considerable impact on land use by different

arable crops through the adjustment of institutionally supported prices for crop

production.  Whilst the post reform CAP has had less influence through crop prices,

it has had more direct impact on land use through the set-aside instrument and the

compensation payments.  The set-aside instrument has tended to encourage crops

that which were known as more intensive users of PPP.
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viii) The CAP has had a relatively small impact on the area of land used for fruit

and vegetables.  However the CAP does control directly the area of vines, an

important crop in relation to the use of PPP.

ix) The CAP has affected the management of crops in terms of use levels of

PPP.  This has been through the CAP's effect on crop prices and thus the profit

optimising level of PPP use. Fungicide use levels are more sensitive to crop price

changes than insecticides or herbicides.  Though the CAP has had an effect,

other factors are much more important in determining how much PPP

farmers use.  These other factors include the weather, the demand for quality, new

technology in terms of new agrochemicals and new varieties and changes in the

cost of PPP.

x) Measures other than the CMOs of the CAP such as 2078/92 and Structural

Funds have had, at global level, much lower, and, in some situations, negligible

impact on PPP use.  Only small parts of the 2078/92 programme are having a

reduction impact on PPP use since many of the programmes do not particularly

address sustainable PPP use.  It would be wrong to conclude from this study that

2078/92 is an ineffective or inefficient instrument.  Funds put to the programme are

relatively modest, especially in contrast to the major part of CAP expenditure on

CMOs.  It is also too early to know with any confidence what the impact of 2078/92

will be in those zones where highly specific PPP reducing measures have been

introduced.  The programmes with most direct effect have been schemes to aid

conversion to organic production, compensation for reduction of PPP use and aid

to encourage conversion of arable to pasture.  Some of the case study evidence

suggests that up take in some regions of these specific schemes has been modest.

 Further assessment will be required to measure the extent of additionality of

behaviour provoked by the schemes.

xi) There are many factors that affect the sustainable use of PPP: weather,

new technology in seeds and PPP use, the availability of labour and the demand for

quality crops.  These factors are more significant than the CAP and related policies.

 Nevertheless the CAP has had an influence on levels of PPP use.  The greatest

impact has been via the workings of the Common Market Organisations for crops. 

In the past this was through the mechanism of supporting farmer prices for crops:

today other measures such as compensation payments and set-aside have an

effect.  For various reasons, not least of which is the smaller EU budget level
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assigned to 2078/92 (and associated measures) and the Structural Funds

compared to the CMOs, such measures have had less of an effect on sustainable

PPP use.

Some programmes of 2078/92 have a very direct impact on PPP use (eg

conversion to organic).  However such programmes may have highly specific

objectives.  In contrast the CMOs have to address simultaneously the multiple

objectives of the CAP, of which environmental sustainability is but one.  The

challenge for policy makers interested in influencing the sustainable level of PPP

use is to consider the various options for change in the instruments.  One

consideration might be whether to develop and expand the highly specific

programmes and policy instruments (such as 2078/92) or whether to focus

attention on modification of how the CMOs work, building more criteria of PPP

sustainability in the decisions on compensation levels for the different crops.
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1 Background 

By request of the European Commission, the Dutch Ministry for the Environment

(VROM/DGM) has  organised a study project on "Possibilities for future E.C.

Environmental Policy on Plant Protection Products" (PPP).  A first orientation on the

problem and an international workshop on the subject has already been carried out.

 Five sub-projects have been executed in the course of 1995 and 1996 as the

second phase of the project. This report concerns the execution of the fourth

sub-project, called 'Analysis of agricultural policy in relation to the use of plant

protection products'.

Previously completed parts of the project have identified the use of PPP and

different aspects of use patterns.  The results of the workshop session have

underlined the critical importance of the CAP and other policies in affecting farmer

use of PPP.  The current project addresses this relationship in some detail and

illustrates the aspects of policy that might be modified to have greatest benefit in

reducing risk of PPP use.

2 The Objective 

The overall objective of the full project is to achieve "sustainable use of plant

protection products" rather than an unconditional reduction of use.  Against this

objective the sub-project seeks to provide a better understanding of the relationship

between policy and PPP use such that a sustainable level of use.

Thus the objective of this research project was defined as follows:

To determine what effects the current Common Agricultural Policy

has had, and may have in the future, on the use of plant protection

products in the EU in order to assist the determination of the most

appropriate adjustment and modification of policy instruments to

minimise the risk from PPP use.
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3 Research approach 

The study was conducted in the period January to June 1996.  There were three

parts to the research.

i) An economic analysis that compared the historic relation of changes

in the CAP to what area changes in crops took place and how much

PPP was used;

ii) A series of farmer group meetings to discuss recent changes in CAP

(since reform) and the impact on PPP use;

iii) An evaluation of the impact (actual and potential) of the

Accompanying Measures to CAP Reform, Structural Funds and

other specific measures.  This work was carried out through a

combination of desk studies, examining existing evaluations and

discussions with local scheme administrators in selected case study

areas.

The study was conducted for the following countries:

Denmark France

Germany Italy

Spain Netherlands UK

Fuller details of the methodology are found in the section on each part of the study.

4 The challenge of drawing conclusions

The overall use of PPP is the result of a complex of different external influences
and their impact on a range of farmer decisions.  The CAP is only one of the
external factors.  There are many others including, the weather, market conditions
of both price and quality demand, technical innovation for PPP and other farm
inputs and the cost of PPP compared to other forms of cultural practice and crop
husbandry.  Sustainable PPP use is affected by how much of each crop a farmer
decides to grow and then how he decides to protect that crop during the growing
season.  Decisions will determine what type of PPP will be used as well as whether
PPP will be used at all. 
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PPP consist of different types including the main categories of herbicides,
fungicides and insecticides.  Often the data on spend on PPP is not desegregated
into the different categories.  The simplification of aggregating different PPP types
belies the differential response that may often exist between various economic
stimuli and types of PPP.  Some results have addressed the differential response
(eg section 29.4).

The CAP is a complex set of instruments that may apply to different crops in
different ways.  There are instruments to support producer prices.  Other measures
limit the production permitted or the area that may be assigned to a particular crop.
 An increasing number of measures incite farmers to engage in practices that may
be less aggressive on the environment.

The study has examined the last twenty years and has attempted to identify the
part played by the CAP in influencing sustainable PPP use.  Had the CAP
remained a constant instrument over this time then the research would have been
made easier.  One great difficulty of the research was that encountered by all
agricultural economists: there is only one season of crop production per year.  This
means that there can only be one observation of use level of PPP for each year. 
With so many other factors other than CAP influencing use, it is extremely difficult
to assign a quantitative and statistically valid measure to the CAP impact.  Another
difficulty is the regional heterogeneity within countries: climatic and pedological
conditions affect PPP use.  Such diversity confounds the extent to which
relationships can be identified.

Given that the CAP changed quite significantly in the way that it operated in
1992/93 for many crops (CAP reform) and given the limited number of observations
after CAP reform, the research included questions amongst farmers.  However,
budget constraints for the project as a whole meant that the extent of this survey
was very small.  In examining the various specific measures of the CAP the budget
for the project limited evaluation to a desk study.

It has been very difficult to draw firm conclusions from the results of the research. 
Such conclusions that have been made are tentative and would require much more
extensive research investigation for validation.  Further economic analysis would
not yield much additional benefit.  However the use of very large scale farmer
interviews such as that funded frequently by commercial firms with Produce
Studies, would enhance the statistical validity of the conclusions. The researchers
have a large experience of direct work on PPP use decisions.  This experience has
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helped the extraction of the conclusions that have been drawn.  Such value
judgements hopefully enhance the utility of the report where they have been made.
 There are other projects in the overall research programme which will help support
this report.  No doubt those responsible for bringing together all the different studies
will be able to substantiate the findings of this report against the findings of other
reports where they agree and hold in abeyance conclusions where there seems to
be disagreement.

Despite the statistical weakness of the quantitative results, it is hoped that the
conclusions on the broad scale of the relationship of CAP to PPP use, backed up
by the experience of the researchers in this domain and findings of other sub-
projects will add something to the debate on the future of the CAP.
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PART 1: SUMMARY CONCLUSIONS

I. Introduction

This section presents the key findings of the research.  The results draw on the

three investigations carried out for the project:

i) results of the economic model examining the relationship between

CAP and land use and crop management;

ii) results of the farmer interview work focused on the more recent

impact of CAP changes on pesticide use;

iii) analysis of specific measures including structural measures, 2078

and other policies.

II. Measurement of PPP use 

The economic analysis has used financial information about spend on PPP per

hectare.  In each country this has then been deflated by the index of agrochemical

prices to obtain a volumetric equivalent.  From private survey sources, data is

available in the UK on the number of treatments on crops.  This is called the

superdeveloped area treated: area of crop receiving at least one treatment times

the number of passes with the tractor times the number of formulations in the tank.

 The gross total for arable crops over recent years suggests that the volumetric

equivalent is a good proxy for superdeveloped area (expanded number of

treatments) (Fig1).  In the UK the MAFF pesticide survey, which is repeated every two

or three years, measures tonnes of active ingredient used.  Extracting data for the

main arable crops illustrates how this measure has been in decline, as the newer

agrochemicals have proved more active at lower dose rates.  A similar relationship

can be found for Denmark where data exists for the number of treatments, the

quantitative level of use and spend.

In summary the deflated spend (volumetric equivalent) is a good measure of use

which relates to farm practice: farmers judgements about use can be expected to

be very much related to the number of treatments on each crop and for each type

of product.  It is a measure that is much easier to integrate with discussions about

farmer behaviour and policy than measures of dose rates.  Dose rates of product

and active material have been declining for reasons of technical advance in
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product: this does not relate very well to how farmers have been changing their

practices.



EU POLICY & PLANT PROTECTION PRODUCTS
Part 1: Summary conclusions

PRODUCE STUDIES LTD 11

III. CAP measures

The CAP impacts directly on land use and crop management through its Common

Market Organisations (CMOs) for each commodity.  Three types of measure1 can

be distinguished:

F  market support

m which through intervention, import duties and so on help to

maintain producer prices;

F  production control measures

m eg: quotas, set-aside;

F  direct aid

m most notably the arable compensation payments that are

direct payments to farmers for each hectare grown.

                                                  
    1 The Common Market Organisations are the part of the CAP that affect PPP use through market
support and control mechanisms.  There are a range of other measures which provide farmers with aid to
pursue actions more friendly towards the environment.  These are discussed in section 12.

Figure 1 Comparison of different measures of PPP use in the UK, indexed
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These CAP instruments influence PPP use in two ways:

i) by provoking changes in what crops are grown (land use changes

leading to shifts towards either more or less intensive PPP using

crops);

ii) by influencing the way crops are managed and therefore the level of

PPP used.

There are other types of CAP measure such as the accompanying measures of

CAP reform (2078/92) which have a more direct influence on PPP use and this

effect is examined separately.

IV. CAP and prices

Historically the most dominant impact of the CAP has been to effect producer

prices for crop output.  It is this signal of crop output prices that is most likely to

determine shifts in which crops are grown and the economic optimum for the use of

PPPs.  In the first instance it is necessary to determine how the CAP has been

influencing producer prices and producer returns.  Clearly the CAP is not the only

factor determining farmer prices: there are a range of market conditions of supply

and demand for crops that also have an influence on prices.

In reality the CAP market support mechanisms have often tried to do two things:

i) diminish the variation in prices from season to season;

ii) increase the overall level of prices to support farm incomes.

The greater the second objective has been a criteria, then the greater the extent to

which the CAP has been the dominant factor in determining producer prices.

A. Arable crops

From the beginning of the CAP up until the reform of May 1992, then the principle

focus of CMOs was supporting producer returns through maintenance of the

market prices.
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1. Up to  1992

F  analysis suggests that 90-95% of variation in price in these years can

be explained by changes in CAP support measures.

m this applies to

- cereals (maize, barley, wheat [see

figure 2], oats, etc)

- oilseed crops

- sugar beet

m it does not apply to potatoes for which there is no EU price

support policy2.

                                                  
    2 Of course although there is not any direct support for potato prices through the CAP (apart

from industrial potatoes for which there is a minimum price) the relative attractiveness of
potatoes as a crop does depend on the economic attractiveness of other crops that might be
grown instead of potatoes.  The CAP CMO's for these substitute crops thus indirectly affect
potato price attractiveness.
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2. Since reform, 1992

Since the May 1992 reform support prices have been reduced.  However this

reduction has been lessened by the impact of the agri-monetary system.  If both

factors are taken in account then:

F  around 70% of price variation across six major grain producing

countries over the last three years can be accounted for by the CAP

change.

m this illustrates the decline in importance of the CMO in terms

of effecting producer prices.

F  The system of support for sugar beet has not been changed, so that

the relationship between the CAP changes and producer prices

remain.

F  Since the reform, prices for oilseed crops are not directly affected by

the CAP since all support is paid in the form of direct payments3.

F  Direct payments account for 20-40% of the gross returns of the

different arable crops effected - cereals, oilseeds and protein crops.

In conclusion probably about

F  80-90% of arable crop returns are effected by the CAP since reform

in 1992.

(prices plus direct payments)

                                                  
    3 Although the CAP no longer fixes the oilseed price, the CAP does have a major effect on

producer returns.  The direct payments have a more significant impact on producer returns than
in cereals.  For example in the UK compensation payments account for 38% of gross output for
oilseed rape and only 22% for wheat.  The oilcrop payments are adjusted in relation to the
difference between world market price and internal farmer price.  Thus since the reform oilseed
returns (if not producer price) are affected by CAP payments which in turn have a relationship to
world market price.



EU POLICY & PLANT PROTECTION PRODUCTS
Part 1: Summary conclusions

PRODUCE STUDIES LTD 15

B. Permanent crops

Compared to arable crops the CMOs for permanent crops have much less effect

on producer prices.  For example, in major producing countries, during the last six

years then the CMOs have caused:

F  42% of variation in apple prices;

F  4% of variation in citrus prices;

F  less than 2% of the variation in table wine prices.

V. Land use and CAP

The economic analysis has considered how shifts in producer prices (which may

have been caused by changes in CAP) have led to shifts in which crops are grown.

 The more attractive the returns from a crop, the more of the crop is likely to be

grown.  However, for annual crops, there are rotational links for reasons of crop

husbandry that mean the economic attractiveness of one crop can cause increases

in another crop.  For example increases in winter oilseed rape have sometimes

encouraged increases in winter barley since this crop is a good entrée for planting

oilseed rape.  The analysis takes such factors into account.

The work examined cropping up to the 1995 harvest (ie beyond the CAP reform). 

Through more recent years a new CAP instrument has become important: set-

aside.  This measure clearly has a much more immediate and direct bearing on

cropping patterns.  It has certainly changed crop rotations.

In permanent crops the output price has a less immediate impact on land use since

it takes a number of years to establish a fruit bearing crop.  Furthermore there are

schemes for encouragement of grubbing up as well as limitations on new planting,

clearly instruments that have a direct effect on the area of the crop.

A. Arable versus grassland

The balance between the land area given over to grassland for livestock production

and to arable land for crop production might be expected to be affected by the

CAP4.  The study looked at the proportion of the EU agricultural budget (expressed

                                                  
    4 The change in the area of forage maize as an annual forage crop has been examined (see
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ona per hectare basis) dedicated to arable crops and dedicated to ruminant

livestock production (dairy, beef, lamb).  Over the ten years up to CAP reform the

proportion of land devoted to arable (which includes set-aside) has risen from 56%

to 58% as a proportion of total arable plus grass.  However the proportion of EU

budget put to arable is not a variable that explains much of this variation.  There is

a relationship but it is very weak.

F the CAP only explains 8% of the shift between arable and grassland.

Grassland is a very light user of PPP products (limited use of herbicide and little

else). Thus within the realms of past experience, the CAP change in balance of

support between ruminant livestock and arable crops has had little measurable

impact on PPP use via the stimulus of more or less arable area.

On the other hand CAP does constrain expansion of milk through quota.  During

this period other factors were more important than the EU agriculutral budget in

determining the balance between grassland and arable.  From 1984 the

introduction of milk quotas limited expansion of dairy production.  Nevertheless the

genetic improvement in EU dairy cows increased yields by over 2% per annum. 

With a cap on production and improving yields per cow dairy cow numbers

declined, releasing land for arable production.

More recently the CAP has imposed limits on headage numbers for beef and sheep

payments.  The COP (cereals, oilseeds and protein crops) area is also subject to

limits since CAP reform of 1992 prevents further increases in the arable area.  In

the past the milk quota (introduced in 1984) may have been a factor in increasing

arable: milk yields increased but sales could not, so land needs for dairy could be

less.  Since CAP reform headage payments for beef and sheep are limited and no

new arable land may be brought into production.  Thus the land use balance

between crops and grassland has essentially become fixed by the rules.  Changing

the constraint limits could cause a change in the balance of arable and forage

crops.

Nevertheless variation in land use between crops is still being influenced by the

                                                                                                                                                 
section 0).  This illustrated that the forage maize area has been determined by changes in
alternative source of feed (grain and animal feed prices) and the area of grain maize.
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CAP.

B. Arable crops

1. Overall impact

The CAP has influenced producer prices as is discussed in the main body of the

report (see section 0). Such prices and other policy instruments of the CMOs of

quotas and set-aside are estimated to have influenced

F  49% of the variation in land use.

Since up to the time of CAP reform of 1992, set-aside was not a major policy

instrument and producer prices were more dependent on the management of the

CMOs, it is possible to say that changes in the CAP provoked

l 45% of the shifts in area between one crop and another (49% x

90%).

Since CAP reform, then set-aside has become a more important policy instrument.

 It has had a significant impact on crop rotations and choice of crop (see 0 for

discussion) [for example a drop of 5% points in the set-aside rule has related to a

fall in sunflower area of 26% and wheat area of just 2%].  The impact of the CAP

on price has become less important.  However the direct payments to farmers have

been introduced.  Such payments are different for cereals, protein crops, oilcrops

and durum.  These differences arise in part from the price per tonne set at an EU

level and in part through translation to per hectare payments via the average yields

of the region.  Thus although the CAP since reform has less impact on producer

prices and thence choice of crop, the CAP still influences the relative economic

attractiveness of each crop. 

From the farmer research the impression was gained that

F  the shifts in area between one crop and another since the reform of

the CAP are equally the result of the CAP as before the reform.

It is just that the instruments that provoke such change are different.  In the past it

was mostly producer prices, today it is the combination of producer prices, set-
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aside and direct compensation payments.

Of this variation an estimated 70-80% has been caused by the introduction and

variation of the set-aside instrument and 20-30% by variations in price and

compensation payments.

From the analysis of the last twenty years it has been possible to examine the

extent to which the variation in crop areas can be explained by the variation in

producer prices or the level of set-aside.  The CAP CMOs have an impact on

producer prices (see section 12).  Thus through this instrument and the set-aside

instrument there have been effects on crop areas.  The order of magnitude is

broadly similar across the different arable crops (Fig3).  Of course in some ways it

does not much make much sense to examine the last twenty years since policy has

changed very much over this time, as too technical methods of crop husbandry. 

On the other hand reducing the time period examined reduces the number of

observations available for analysis, rendering the results less significant5.

                                                  
    5 This is always the dilemma of econometrics applied to agriculture: taking a sufficiently long

period for there to be enough observations and yet not so long as to address completely different
chasracteristics of external variables.  Most convention examines periods of around twenty
years.  Data availability for longer periods is also often a problem.  In this case the principle
variable is producer price which has been influenced by CAP in a reasonably consistent way
during this period.  The main and more recent change has been the introduction of set-aside. 
But this too seems reasonable to examine over this period, first when it was not an influential
factor and more recently when it has been.
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IMPACT OF PRICES/SET-ASIDE ON LAND USE

EU AVERAGE BY CROP, LAST 20 YEARS

Source: Produce Studies research
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Figure 3 Impact of producer prices and set-aside on land use
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The variation between countries, averaging across crops, is not great (Fig4).

The factors other than price of different crops and set-aside that influence farmers

decisions about land use are such important factors as climate and soil conditions. 

For example the balance between winter sown cereals and spring sown cereals

may well change as a result of weather conditions: poor weather in the autumn can

hold up planting to such an extent that they switch to spring planting instead.
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IMPACT OF PRODUCER PRICES/SET-ASIDE ON LAND USE

AVERAGE BY COUNTRY FOR ALL CROPS, LAST 20 YEARS

Source: Produce Studies research
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Figure 4 Impact of producer prices and set-aside on land use, by country
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2. Specific relationships

a) producer prices From the analysis built up by country it is possible to observe

the relative impact of producer price changes on specific crops.  When the price

returns of one crop go up then more of this crop may be grown.  However,

depending on the country there are rotational links with other crops.  Thus the

sensitivity of crops to price changes are different.  The aggregated response

suggests that during the last 20 years the variation in crop prices have had three

scales of effect:

m wheat, barley and oilseed rape with strong links;

m durum wheat, maize and potato with modest links;

m sunflower and sugar beet with negligible links.

b) set-aside In contrast to shifts of 10% in producer prices, changes in the

amount of set-aside by 5 percentage points has had a much more significant

impact on land use (see section 0).  This set-aside effect is much more important in

north Europe than in south Europe.  Set-aside increases tend to increase areas put

to:

m wheat

m winter barley

m oilseed rape

(all more intensive using PPP crops)

and decrease areas put to

m spring barley

m oats

m rye

(all less intensive PPP using crops)

The crop husbandry reasons for such changes has been the way in which set-aside

has been integrated into the rotation (some set-aside has been applied as

permanent or non-rotational set-aside).  Where the set-aside has been included
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into the rotation it has been at the expense of lower financially yielding crops.  Such

crops have been grown to provide a disease or fertility rebuilding.  Set-aside has

been used to fulfil a similar function.
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C. Permanent crops

The impact of producer prices on the change in area of permanent crops is very

limited.  For countries examined then the weighted average of the impact of

producer prices on crop area was found to be:

m 8% of the variation in apple area;

m 14% of the variation in citrus area.

By the same token it was seen that the CAP had very low impact on producer

prices in these crops (see 0).  Thus overall impact of CAP on area of these crop

can be estimated as:

F  ½-3% of the variation in crop area.

In contrast the area of vines is 100% effected by the CAP since all new planting is

prohibited under the CMO for wine and there are grants for permanent

abandonment of the crop area.

VI. PPP use and CAP, direct effect

In this section the impact of the CAP is examined in terms of its impact on the

management of crops and thus PPP use.  It does not examine how the changes in

CAP cause changes in land use put to different crops thereby affecting PPP use

through different crops having different PPP use levels.

Data for economic analysis has been for the ten years up to and including the

harvest year 1993.  To obtain an understanding of relationships since CAP reform

then the results of farmer interviews have been used.
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A. Arable crops

1. Up to CAP reform (1992)

The measure of PPP use has been the expenditure per hectare on all PPPs

deflated by the index of PPP prices.  This effectively measures the aggregate

number of treatments per hectare.  The amount of PPPs used should relate to their

cost and the unit value of the crop output.  The ratio of the PPP input cost to crop

output value has been used to explain the variation in PPP use.

Summarising all crops examined in the countries studied then during the last 10

years around

F  28% of PPP use change may be linked to changes in the

ratio of producer prices to PPP prices.

Since CAP during that period caused 90-95% of the variation in producer price and

72% of the variation in the producer price/PPP price ratio was caused by producer

price changes (the balance caused by PPP price changes), it is estimated that

F  19% of PPP use change can be attributed to the CAP.

This suggests that the majority of the reasons for the change in use are factors

other than those influenced by CAP changes: weather, new technology, PPP price

(see section 0).

Some idea of the relative impact in different crops and different countries is shown

in Figs 5 and 6. 
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IMPACT OF PRODUCER PRICE/PPP PRICE RATIO

ON PPP USE, EU AVERAGE BY CROP, LAST 10 YEARS

Source: Produce Studies research
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Figure 5 Impact of the ratio of producer prices to PPP price on PPP use by
crop, EU average
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IMPACT OF PRODUCER PRICE/PPP PRICE RATIO

ON PPP USE, BY COUNTRY, LAST 10 YEARS

Source: Produce Studies research
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Figure 6 Impact of the ratio of producer prices to PPP price on PPP use by
country, average of crops
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2. Since CAP reform 1992/3

Information for the relationship between PPP use and CAP since CAP reform is

based on the farmer survey work.  Summarising all crops examined in the countries

studied then during the last 3 years around

F  20% of PPP use change may be linked to changes in the

ratio of producer prices to PPP prices.

This is a decrease compared to the previous period and reflects an increase in the

effect of crop rotations stimulated by the implementation of CAP reform and most

notably set-aside.

The proportion of changes in the ratio of PPP price to producer price attributable to

producer price has remained similar at an estimated 65% (compared to 35% of the

variation coming from changes in PPP price).

Since reform the influence of the CAP on producer prices has declined (fallen for

cereals and removed altogether for oilseeds6).  On the other hand farmers claim

that the direct payments have some small influence on PPP use.  Bringing all these

factors together then around

F  21% of PPP use change can be attributed to the CAP.

As before (see section 0), the majority of the changes in PPP use must therefore

be attributable to factors such as weather, new technology, PPP price and quality of

production target.

Returning just to the producer price to PPP price ratio then the farmer research

suggests that post CAP reform this has become less of a factor for influencing PPP

                                                  
    6 For oilseeds the regime no longer supports farmer returns through aids to processors and

thence supported farmers prices.  The support takes the form of compensation payments which
are adjusted in relation to the difference between internal farmer price and world market price. 
Thus the CAP still influences returns per hectare, but the level of the retruns are decoupled from
individual farmer yields.  For example in the UK in 1995 32% of crop retruns came from
compnesation payments, not affected by the individual yield. 
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use in oilseeds and barley and a more important factor maize (Fig7).  The oilseed

produce price received by farmers has fallen substantially replaced by direct

compensation payments (though this compensation payment is calculated in

relation to producer prices and world prices, albeit decoupled from individual

farmer yield [see footnote 6]).

3. Sensitivity of PPP use to producer price changes

The sensitivity of PPP use to changes in producer price has been assessed.  The

change effects the economic optimum for use of PPPs against the value of the

crop output.  The model, built up to cover the use during the last ten years and

summating across Europe suggests that

F  a +/-20% change in producer prices has caused a +/-5% change in

the use of PPPs on arable crops.

This conclusion is based on the economic analysis reported in section 0.
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IMPACT OF PRODUCER PRICE/PPP PRICE RATIO

ON PPP USE, EU AVERAGE BY CROP
PRE AND POST CAP REFORM

Source: Produce Studies research
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Figure 7 Impact of the ratio of producer prices to PPP price on PPP use by
crop, EU average, pre and post CAP reform
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B. Other crops

The economic analysis was possible for Italy where sufficient time series of data

existed.  This suggests that PPP use over the last ten years has been influenced by

producer prices and PPP prices.  The variations of PPP use that can be explained

by price changes are:

m 13% for apples;

m 46% for melons;

m 5% for peaches.
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The farmer survey work for vines and apples suggest that

F  19% of PPP use change may be linked to changes in the

ratio of producer prices to PPP prices.

Since CAP during that period caused 2-42% of the variation in producer price and

58% of the variation in the producer price/PPP price ratio was caused by producer

price changes, (the balance caused by PPP price changes), it is estimated that

F  0.2-5% of PPP use change can be attributed to the CAP.

C. Different types of PPP use and CAP

The farmer research suggests that fungicide use is more influenced by the

economic ratio of producer price to PPP price than insecticides or herbicides.  This

translates into a similar relative importance for the measures of the CAP (Fig8).  The

evidence for these conclusions is found in section 0.
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IMPACT OF CAP ON USE OF DIFFERENT PPPs

EU AVERAGE FOR ARABLE CROPS & PERMANENT CROPS

Source: Produce Studies research
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VII. PPP use and non CAP factors

According to farmer research a number of other factors impact on the use of PPP. 

Weather is an important criteria.  In the case of permanent crops (vines and

apples) then pursuit of a quality product is an important factor (Fig9).

VIII. CAP and PPP use, indirect effect, arable crops

A previous section  has considered how the CAP, most notably through its effect

on prices of crop output has had some influence on the level of use of PPPs.  This

considered modification of the management of individual crops.  The research has

also studied the extent of the effect of CAP on land use and choice of crop (section

0).  In a way such a distinction gives the impression that the two factors are two

ways of an effect being produced are distinct.  This is not the case.  The choice of

land use and how the crop is managed are intimately bound together.  For example

planting wheat after another wheat crop will result in that crop being managed

differently (probably) than had it been planted after ploughed out grassland. 
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IMPACT OF VARIOUS FACTORS
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Source: Produce Studies research
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However as had been proposed in the research specification, the simplification was

necessary to facilitate analysis.  Without it there would have been too many

complicating and contrasting phenomenon occurring at the same time.

Thus in this section the impact of CAP on PPP use is considered as a

consequence of shifts in land use. (The previous section had stopped short at

summarising the impact of CAP on different land use)  CAP was shown to influence

areas of crop grown and since the crops have different levels of PPP use there is

an effect on overall PPP use.  Of course the CAP, through influencing price

changes and through other measures (eg set-aside) is only one of the factors to

cause change in land use.  It has been shown that there are many other factors

such as weather conditions and market factors for crop output.  This section

examines the extent of the influence assuming that the effect of CAP on crop

management is ignored.  Such an assumption does not reflect the real world, but is

helpful it is hoped in achieving some understanding of the scale of the relationship.

A. Producer price changes

An aggregation of the impact of price changes has been made.  The model uses

past relationships and examines how a shift in one of the crop output prices relative

to others will effect overall PPP use.  The effect is relatively modest and depends

on which crop price is altered as to the direction of the effect.  Overall the average

response to a 10% price change is

F  +/-0.7-0.8% change in overall PPP use

The increase in price of most crops causes shifts in land use change that result in a

small increase in PPP use.  For wheat and barley the increase in the relative price

of these crops causes shifts in relatively land use that provoke a modest reduction

in PPP use.  Such conclusions only apply in so far as the level of PPP use on each

individual crop does not change, ie ignoring the crop management change within

crop caused by price changes.  As has been seen this effect is far more significant

than the indirect effect on land use (see 0)

B. Set-aside

The model suggests that as set-aside has been introduced crop rotations have
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been changed (see section 0).  Even though set-aside takes land out of arable

production altogether, in the arable area that remains there are changes in cropping

mix.  If to these changed areas a standard amount of PPP use per hectare are

applied then an increase in set-aside has increased PPP use.  In practice set-aside

became very important at the same time as the price support for arable crops also

took place.  This change led to reduction in use per hectare (as discussed in

section 0).  As has been explained (see section 0), the land use impact and the

intensity of PPP use were disaggregated for the purposes of the analysis.  It is

recognised that dividing the analysis in this way may lead to false conclusions

about the set-aside instrument.  However it was the only way that some results

could be determined, and indeed, it was the methodology accepted in the proposal.

Thus examining only this part of the relationship in which CAP affects land use: the

set-aside instrument has provoked cropping changes towards more intensive PPP

using crops.  If other factors associated with CAP are not changed and PPP price

does not change, then at constant intensity of PPP use per crop a

F 5 percentage point increase in set-aside has tended to increase PPP

use by 7-8 %

In practice CAP reform has been associated with changes in both crop prices and

PPP prices, factors that have compensated this tendency for increase.

The argument would not apply for change in the set-aside percentage beyond the

past year changes of up to 15%.  The model is subject to statistical error, so the

precise number should not be used without reserve.

However the potential direction in the relationship is valid that set-aside has on the

one hand the tendency to increase PPP use because of crop rotation changes

(notwithstanding that PPP use on set-aside land is minimal).
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IX. Specific measures

A. Measures covered

There are a number of policy instruments that have an effect on PPP use.  The

measures that have been examined include:

m Structural funds

- Objective 1

- Objective 5a

- Objective 5b

m Accompanying Measures of CAP Reform (2078/92)

m Agrochemical registration (91/414)

m National programmes of pesticide reduction (Sweden, Netherlands

and Denmark).

m Nitrogen Sensitive Zones

m Organic production regulation

The diversity of the measures are such that investigation in the study has had to be

by case study.  In this summary some general conclusions are drawn.

B. Nature of impact on PPP use

The type of impact for the Structural Funds and 2078/92 are summarised in the two

tables (Tables 1 and 2).

The analysis has been based on a desk study which is presented in full in Part 3.  It

was not possible to quantify in numeric terms the impact of this part of the CAP. 

Some case studies are given in the main part of the report.  It was hoped that it

would be helpful to try and summarise the general assessment of the researchers. 

This meant applying value judgements with which some may well disagree.  That

has been the dilemma: no summary, no value judgements or summary with value

judgements.  The second route has been followed in the hope that it will contribute

to the debate and be helpful for those who will have to draw conclusions from all

the different sub-projects.

Thus in the table below four classifications are made about the nature of the impact
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of measures on PPP use:

i) Insignificant: the aspects of the programme that have very little at all

to do with issues that affect PPP use;

ii) Marginal: measures where there may be some aspect of the

programme that could conceivably influence PPP use but then in a

marginal way only;

iii) Indirect: parts of programmes or programmes which can be

expected to have some impact on PPP use but the nature of the

impact is indirect;

iv) Direct: measures that directly target use of PPPs or the intensity of

the methods of crop production.

In a similar way the scale of the impact is a qualitative and judgemental view: the

only way possible to summarise the findings.  Thus the comment 'very limited' in

the table below is a judgement on the part of the researchers having examined

such evidence as exists.  In the case of the description 'very limited' the meaning is

that compared to other specific measures considered and in absolute terms

compared to the total use of PPP the measures have very limited impact.  The

scale of the instrument itself in territorial terms is discussed in Part 3 where it is

known. 
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* under agricultural priority
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adjustment to market
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Policy Nature of impact on PPP use

Insignificant          Marginal Indirect Direct

Reg 2078/92, ~5bn ecu over five years, but 1995 underspend of 40% on 1.4bn ecu

Art 2.1 a * reduction of fertilizers and PPP

Art 2.1 a * organic farming - implemented
according to 2092/91 (Art 6.1)

Art 2.1 b * extensification - less intensified
production measures may
specifically refer to reduction
livestock density (possible +/-ve
impact on PPP reduction)

* extensification - less intensified
production measures often specifically
refer to reduction of fertilizers & PPP

Art 2.1 b * convert arable into grassland -
reduced inputs

Art 2.1 c * reduction in livestock density

Art 2.1 d * environmental
practices - may include
drilling or mowing
requirements

* environmental practices - may
include crop growing or land
improvement requirements

* environmental practices -  may include
reduction/ banning of PPP

Art 2.1 d * maintenance of countryside - may
require a reduction/banning of PPP

Art 2.1 d * to rear animals of local
breeds in danger of extinction

Art 2.1 e * upkeep of abandoned farmland and
woodland - may include PPP usage
specifications (limited inclusion in aid
programmes)

Art 2.1 f * 20 year set aside

Art 2.1 g * manage land for public
access and leisure activities -
limited inclusion in aid
programmes

2 Impact of Accompanying Measures (2078/92) on PPP use
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C. Specific measures for PPPs

The registration of agrochemicals is now harmonised at an EU level with the

implementation of Directive 91/414 (the actual work of approval is conducted via

assigning rapporteur Member States who bring an opinion to the decision making

Standing Committee with representatives from all Member States).  Existing PPPs

are being reviewed under Regulation 3600/93 and the first 90 compounds are

currently subject to review.  Since no product decisions have been made as yet the

current impact is minimal.  However the impact will be one of improving the

environmental characteristics of PPPs approved for EU use, since the policy has

been to harmonise legislation across the EU up to a higher standard rather than

harmonising at the lowest common level of safety standards.

It can be argued that the national programmes for pesticide reduction (Denmark,

Netherlands and Sweden) have had limited effect in practice.  In these countries

the quantity of PPP use has fallen.  However the advent of more active PPPs with

lower dose rates (particularly herbicides) has been a technical development in all

Member States.  Thus it may be argued that reduction in quamtity of PPP use may

have occurred anyway irrespective of the reduction programmes.  Different

additional measures are being introduced in the more recent five year programmes

which may bring more direct effects.  Discussion of the implementation of these

programmes and their effectiveness has been addressed by another sub-project,

"Elaboration on possible arguments and objectives of an additional EC policy on

PPPs", Oppenheimer Wolff & Donnelly.

D. Overall extent of impact

Amongst the Structural Funds and the Accompanying Measures of CAP reform,

the most direct effect on PPP use is from 2078/92.  Complete data is not easily

accumulated for all the programmes and measures.  From information on six

countries the proportion of farmed area that has the potential to be covered by

2078 is around 38%.  This percentage is essentially eligible land: actual up take is

running below the target in the majority of situations.

In assessing the impact of 2078/92 and related measures and comparing these

with the impact of the market support measures of the CAP it is important to keep
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in mind the difference in scale of the EU budget associated with each: 2bn ecu in

1996 for accompanying measures compared to 17.2 bn ecu for arable crops,

market measures.  Such budget limitations mean that the area targeted by 2078 is

limited but also the premiums for inciting farmer participation in schemes are often

on the low side.

Out of the programmes there is a larger proportion devoted to pasture land and

livestock than arable.  The measures orientated towards arable land include such

schemes as green manure crops in the autumn to limit soil erosion and reduce

fertiliser needs (Germany) and extensive cereal production in which stubble is left

unploughed to minimise soil erosion (Spain).  These can be expected to have

limited impact on PPP use.

The measures of direct impact, conversion to organic production and various

programmes for reduction of PPP use,

F  account for 2-26% of the total 2078 package in regions

In many ways it is too early to judge the efficacy of the accompanying measures

programmes.  There are much more extensive surveys in progress contracted by

the Commission that will provide greater depth of analysis about the efficacy of the

measures.  A critical issue is the question of additionality: the extent to which the

premia paid to farmers incite them to additional behaviour and actions more

favourable to the environment. 

1. Organic production

Council Regulation 2092/91 on organic production of agricultural products sets out

uniform and harmonized rules for this type of production.  While the Regulation sets

down harmonization rules it does not set out an organic farming conversion or

support programme.  The agri-environmental measure under Regulation 2078/92

includes aid to farmers who undertake to introduce or continue with organic

farming.  Programmes adopted under this regulation are implemented in

accordance with Regulation 2092/91.

The area under organic cultivation has increased fourfold in recent years.  The area
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however remains a limited share (about 0.3%) of total utilized agricultural area of

EU 12.  It is suggested that the higher prices for organic crops do not necessarily

offset lower yields that are achieved and that support payments are too low to

overcome loss of income from traditional farm practices.

Examples of support under 2078/92 from Languedoc-Roussillon, Trentino,

Lombardy, Baden-Württenberg and Spain suggest that

F organic production support measures in this programme account for

0.1-3% of farmed area.

Generally up take has been less than targeted.  Some of the local administrators of

these programmes claimed that the premiums are too low to attract farmers into

the scheme.  The other comment from local administration in a number of regions

is that the grants are not encouraging farmers to enter organic production, but

rather going to those farms who have already converted or who would have

converted anyway. 

These two factors together lead to a tentative conclusion that

F 2078 measures for organic farming are effecting overall PPP use by

less than ½%.

In part this is results from the fact that in the first place the 2078 measures are only

applicable to a limited part of the territory (38% paragraph 1 of this section). 

Secondly that only some of the measures impact PPP use relate to organic

farming.  Thirdly that uptake has not been high so far.  The efficiency of the

measure for organic farming will have to be judged on the extent to which it

encourages and supports organic production in those zones where the measures

are applicable.  Other evaluation studies are in progress which will address this

more fully as the operational years of 2078 accumulate.

The assessment in this paragraph is not a judgement on the efficacy of the

instrument.  That must be subject to more rigorous examination through direct

research.  The objectives of the research have been to measure the impact of the

CAP on PPP use.  It has therefore been the duty of the researchers of this study to
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comment on their assessment of the effect of the organic farming provisions of

2078 on the whole of the EU territory. 

2. PPP reduction measures, 2078

Other important measures that have a direct effect on PPP use under 2078 include:

m specific reduction of pesticide use (eg Lombardy);

m restriction on use of herbicides/ plant growth regulators (MEKA

Germany);

m support for integrated pest management (eg Spain, Veneto,

Piemonte)

Ex-ante evaluation in Baden-Württemberg suggests that these measures (as

compared to conversion to organic production) may reduce PPP use by 3% in

terms of kg of PPP use.  In Lombardy up take of this measure has been less than

anticipated, focusing mostly on vines rather than maize and other arable crops. 

0.5% of the area is entered into the scheme resulting in a potential 0.1% reduction

in PPP use.  In Spain the Integrated Pest Management aid is seeking around 50%

reduction in PPP use and it potentially covers 0.5% of the fruit and vegetable area. 

Net 0.25% reduction in PPP use.

In summary, if the findings of the limited case studies proved representative of the

whole programme

F  PPP reduction measures of 2078 may provoke ¼-3% decline in PPP

use.

Once again the assessment in this paragraph is not a judgement on the efficacy

of the instrument.  That must be subject to more rigorous examination through

direct research.  The objectives of the research have been to measure the impact

of the CAP on PPP use.  It has therefore been the duty of the researchers of this

study to comment on their assessment of the effect of these measures on the

whole of the EU territory. 
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3. Arable to pasture land conversion

Schemes to stimulate such conversion from arable to pasture exist under 2078. 

Such shifts will reduce PPP use significantly since there is little PPP use on

pasture.  However the areas subject to these programmes is even less than those

for organic farming or PPP reduction.  Initial reports derived from discussions with

local administrators in the case studies suggest that uptake is low, the premiums

being insufficient. 

This is simply an observation from limited research: it is not a judgement on the

efficiency of the instrument.  Against the objectives of the study, it has been the

obligation of the researchers to comment on the extent of the impact on PPP use

compared to the total of all PPP use.  Other sub-projects examine the policy

implications of such observations.

4. Comparison of different measures

It is somewhat difficult at this early stage of the 2078/92 programme and with the

limted research of this project to evaluate the efficiency of the different types of

meaure for reducing PPP use.  There are other more major research projects

contracted by the Commission that will help determine the relative merits of the

different instruments.  Conversion to organic production has the advantage of

removing all PPP use provided the premia stimulate an action of conversion that

really is additional to that which may have taken place anyway.  This same issue of

additionality applies to the various pesticide reduction programmes.  Such

programmes also face the challenge of monitoring and measuring that reduction

actually takes place. 

5. Structural Funds

The overall impact is anticipated to be minimal.  Again this is not a judgement on

the quality or efficacy of the instruments.  After all the objectives are not specifically

to reduce PPP use.  Nor is it a statistically accurate or detailed measure.  The

conclusion is just a value judgement on the part of the researchers having
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examined documentation and reports.  Neither is it a criticism of the instrument.

Where there is an effect on PPP use in some programmes this can be positive and

in others negative (not necessarily in the same zone).  For summated impact

across the whole of the EU, in the view of the researchers such effects are likely to

balance each other out.  That conclusion does not mean any criticism of the

Structural Funds, simply that the objective of the research has been to identify how

the CAP and related measures has been affecting PPP use.

The observation does not imply that the Structural Funds might have greater

impact on PPP use with modification.  Simply the current formulation of the

instrument does not have reduction of PPP use as an objective, so it is not

surprising to note that impact is limited.  Fuller details are found in Section 25.
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X. Summary of impact

A. CAP changes

The figures below summarise the overall findings of the research in terms of:

i) the extent to which CAP has effected producer prices;

ii) the extent to which the CAP has effected land use;

ii) how CAP has effected the management of crops in terms of

changes in PPP use.

(Only the CMO measures of CAP are treated here, not 2078/92).  As has been

explained in the introduction, the models and farmer research from which such

results are drawn are statistically weak.  Thus the absolute numbers must be

treated with considerable caution.  Necessarily the charts have to contain some

numbers: but their purpose has been to illustrate the order of magnitude of impact

and the relative influence.

copyright Produce Studies Group

Fax +44 1635 43945

IMPACT OF CAP ON PRODUCER PRICES

& ARABLE RETURNS

Source: Produce Studies research

Market factors 7%

CAP 93%

ARABLE PRICES
PRE CAP REFORM

Market factors 30%

CAP 70%

ARABLE PRICES
POST CAP REFORM

Market factors 15%

CAP 85%

ARABLE RETURNS
POST CAP REFORM

Market factors 97% CAP 3%

PERMANENT CROPS
PRICES

Figure 10 Extent to which CAP has effected producer prices and returns
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copyright Produce Studies Group

Fax +44 1635 43945

IMPACT OF CAP ON LAND USE

Source: Produce Studies research

Other factors 55%

CAP 45%

ARABLE CROPS: AREAS
PRE CAP REFORM

Other factors 55%

CAP 45%

ARABLE CROPS: AREAS
POST CAP REFORM

Set-aside 75%

Price/ compensation 25%

SET-ASIDE V. PRICE
POST CAP REFORM

Other factors 98%

CAP 2%

PERMANENT CROPS
AREA, APPLES & CITURS

of which

BUT VINES 100% CAP

Figure 11 Extent to which CAP has effected land use
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copyright Produce Studies Group

Fax +44 1635 43945

IMPACT OF CAP ON PPP USE IN CROPS

Source: Produce Studies research

Other factors 81%

CAP 19%

ARABLE CROPS
PRE CAP REFORM

Other factors 79%

CAP 21%

ARABLE CROPS
POST CAP REFORM

Other factors 97%

CAP 3%

PERMANENT CROPS
AREA

Figure 12 Extent to which CAP has effected variation in PPP use
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B. Specific measures

The most direct influence of measures (between structural funds and

accompanying measures) are programmes identified under 2078/92.  The broad

order of magnitude of influence roughly estimated from the study is compared to

the impact of the rest of the CAP (Fig13).  More dissagregated results by country are

discussed in Section 19.

In no way must these comments be considered as a criticism of the instruments:

some have argued that summating for the EU as a whole is a nonsense.  Yet the

objective of the research was to attempt to measure the impact the CAP has had

on PPP use.  If an overall EU appraisal is not summarised it is difficult to determine

the broad balance of emphasis of budgetary expenditure and objectives at an EU

level.  The findings should help policy makers and other sub-projects to discuss the

relative importance of budget and policy objectives.

copyright Produce Studies Group

Fax +44 1635 43945

IMPACT OF 2078 ON PPP USE

COMPARED TO MARKET MEASURES OF CAP

Source: Produce Studies research

CAP arable crops/92-

CAP arable crops/93+

Permanent crops, CMO

2078

0 5 10 15 20

19.0

21.0

3.0

0.8

% of PPP use determined by CAP/2078

Organic farming

PPP reduction schemes

impact on crop

management ignoring

land use change

Figure 13 Comparison of possible scale of effect of 2078/92 on PPP use to CAP
market measures
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This suggests the scale of the specific measures impact is much less than the

overall direct impact of the CAP market instruments.  This is not surprising given

the relatively small scale of the specific measure policy.  There are a number of

levels of this scale effect:

i) the EU budget for 2078/92 is low at 2-3% of the total annual spend

of the CAP budget;

ii) within 2078/92 a majority of measures is orientated towards livestock

and reduction of fertiliser;

iii) the measures which have a direct PPP effect (conversion to organic

and PPP reduction programmes) have a limited target area;

iv) early tentative reports (not quantitatively substantiated) suggest that

uptake is lower than anticipated and that, within programmes

targeting PPP reduction, the level of reduction may be less than

expected.

C. Sensitivity

The sensitivity of changes in producer prices and set-aside on PPP use are

summarised in Fig14.  The CAP influence through prices on the level of PPP use is an

important factor.  In contrast the impact of CAP through prices on land use (which

may increase or decrease PPP use depending on crop) is much smaller.
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copyright Produce Studies Group

Fax +44 1635 43945

SENSITIVITY OF PPP USE TO CAP CHANNGES

AVERAGE EU FOR ALL ARABLE CROPS

Source: Produce Studies research

Producer prices +20%

(No land use change)

Producer prices +10%

(No crop manage chng)

(2) (1) 0 1 2 3 4 5

5

1

(1)

% of PPP change determined by prices

or

Figure 14 Sensitivity of PPP use to price changes and set-aside changes
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XI. Discussion of results

At the 'highest' level of policy making the CAP can affect the balance between

grassland (very low use of PPP) and arable crops (the more intensive user of PPP).

 Up to CAP reform the economic relationship was weak but tending to increase

arable at the expense of grass.  Since CAP reform, the measures of CAP on both

the arable and livestock side have tended to more or less 'fix' the areas associated

with each.  In discussion of policy change it would be theoretically possible to

consider changes in the relative balance of livestock, as determined by milk quota

plus headage payment limits on beef and sheep compared to permitted arable

area.

The study results illustrate that there is a relationship between how CAP is

managed and the level of PPP use.  In the past the main influence of CAP was

through price support for crop output.  The policy instrument for price for the

different crops effects the economics of PPP use: higher prices can shift the

economic optimum for PPP use.  Of course, over time, there are many other

factors that also effect PPP use such as changes in the weather, technical

developments in the genetic make up of the crop and in the improvement in the

efficacy of the PPPs.  These other factors are dominant.

Since CAP reform the price support instrument has become less important.  Thus

the relationship between CAP and PPP use through this price signal has become

less significant.  However, at least for arable crops, the introduction of the setaside

instrument has had an indirect effect on overall PPP use through influencing the

mix of crops grown.  Thus since CAP reform, the relationship between CAP and

PPP use has become more complex.  With the current rules of setaside (small

farmer exemption and so on) and within the experience of a nominal setaside in the

range 0-15%, then increasing the setaside instrument has a tendency to increase

PPP use in so far as it has encouraged a switch to more intensive PPP using

crops.  This is mitigated by the tendency of the CAP reform to reduce PPP use per

hectare.

Whilst the economic analysis has suggested this relationship is in both directions, it

may be doubtful that a removal of setaside now will reverse the crop shift of recent

years.  Introduction of setaside encouraged a shift towards wheat away from oats,
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rye and spring barley (depending on country).  Technical developments both in crop

production (varieties, PPPs) and in animal feed use (permitting higher proportions

of wheat) have supported this shift.

It is likely that increasing the setaside instrument to >15% (nominal level not actual)

will begin to reduce overall PPP use as crop is taken out of production and the

switch in land use does not provoke an increase.  Of course if setaside was applied

on a crop specific basis rather than as an aggregate measure for COP (cereals,

oilseeds and protein crops) the conclusion would be different.  Under such

circumstances the CAP would clearly have a direct effect on each crop area.

In contrast to the rise in importance of setaside, the price instrument of CAP has

become less important in influencing market prices and thus the optimum use of

PPPs.  The change that has taken place is that a much higher proportion of arable

crop returns comes form direct payments.  It would therefore be possible for policy

makers to adjust the relative return between different crops taking into

consideration the relative intensity of PPP use between crops.  No doubt, up to now

in policy decisions of this sort, the PPP use impact has not been a factor in

assisting relative returns for different crops.

It should be noted there are crops where land area is very much controlled by CAP.

 Sugar beet is a profitable crop in comparison with other arable crops.  However the

area devoted to the crop is limited by the quotas.  In contrast potatoes (except

industrial starch potatoes) have not any policy instrument effecting the land area

(though they have been influenced by the policies on other crops that have affected

the relative attractiveness of potatoes).  The area put to vines is very strictly limited

by the implementation of CAP.

Generally speaking the impact of CAP on area of fruit and vegetables (not vines7)

is minimal, as too, the impact on levels of use of PPP through the producer price

effects (all crops including vines).  These are significant users of PPPs (around

26% of value in the EU).  Thus there is a large element of PPP use in which the

CAP has limited impact.

                                                  
    7 The area of vines is determined directly by the CAP in that all new planting (as opposed to replanting) has been

prohibted since 1996.
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Other measures such as 2078/92 and Structural Funds have a much lower, and, in

some situations, negligible impact on PPP use.  As far as this study has been able

to assess the Structural Funds have had as many positive impacts on use as

negative; both are extremely small.  It might be considered as policy neutral as far

as PPP use is concerned.  Only small parts of the 2078/92 programme are having

a reduction impact on PPP use.

It would be wrong to conclude from this study that 2078/92 is an ineffective or

inefficient instrument.  Funds put to the programme are relatively modest,

especially in contrast to the major part of CAP expenditure on CMOs.  It is also too

early to know with any confidence what the impact of 2078/92 will be in those zones

where highly specific PPP reducing measures have been introduced.

In the past the major expenditure of CAP in CMOs was in price support.  This has

an impact on PPP use.  The objectives of the CAP are many and the explicit

objective of PPP reduction does not feature directly.  It appears only indirectly as

part of the objective of environmental sustainability.  In the policy decision making

of the past it is difficult to imagine a PPP reduction objective featuring very heavily

in CMO adjustment decisions.  The more recent CAP for COP crops has a more

direct link with land use, but the nature of the relationship between changes in the

measures and land use is quite complex.  Development of a PPP risk reduction

philosophy within the context of these new CAP instruments so as to move towards

a more sustainable use of PPPs will not be easy.

Some programmes of 2078/92 have a very direct impact on PPP use (eg

conversion to organic).  However such programmes may have highly specific

objectives.  In contrast the CMOs have to address simultaneously the multiple

objectives of the CAP, of which environmental sustainability is but one.  The

challenge for policy makers interested in influencing the sustainable level of PPP

use is whether to develop and expand the highly specific programmes and policy

instruments (such as 2078/92) or whether to focus attention on modification of how

the CMOs work, building more criteria of PPP sustainability in the decisions on

compensation levels for the different crops.
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I. PART 2: ECONOMIC ANALYSIS

II. Scope

The study coverage has largely been determined by three factors:

• Availability of continuous historic crop related data

• Importance of a country in terms of crop areas

• The support mechanism that exists for a particular crop.

The table in Appendix II shows the study coverage by country, crop and years.

Where possible, 20 years or more of continuous data has been used, taking the

analysis up to the latest year available, 1995.

Countries like Germany and Spain do not have as much data available as many of

the other countries because of changes in their land areas or accession into the

EC.  The countries that have been included are as follows:

Denmark Spain

France UK

Italy West Germany

Netherlands

III. Methodology

A. General points

Agriculture has traditionally been an industry managed by policies and politics.  As

such it is exposed to sometimes dramatic changes in its operating environment,

often at short notice and with occasional unforeseen long term effects.

Farmers have a high proportion of their capital tied up in fixed assets which by

definition cannot be rapidly redeployed or liquidated.  It is for this reason that when
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considering the effects that the Common Agricultural Policy (CAP) has had (and

may have), it is necessary to look at policy induced trends rather than absolute

shifts in the resources deployed.  This implies that a long term historical perspective

has to be taken rather than a short term, policy = response type outlook.

The situation is complicated further by the fact that policies have changed faster

than the agriculture sector has been able to restructure in response to the policies. 

This means that trends are often only reflecting the beginning of a response to a

policy rather than the complete picture.  Against this background, it has to be

remembered that the CAP is not the only factor influencing the farmers' ultimate

business strategy over the long term.
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The Farmers Environment

Legislation

Social
Environment Economics

Political

INPUTS OUTPUTS
Farming

Environment

Technology

With the exception of direct control over the use of PPP through the regulatory

approval schemes which the PPPs must pass, there is little control within the EU

over the volume or frequency with which a PPP is used.  The use of PPPs is left

entirely up to the discretion of the farmer and his advisors provided that they do not

exceed the label approved doses or uses.

The principle factor influencing the use of a PPP on a particular farm is the price of

the PPP in relation to the perceived marginal benefit that is expected to arise as a

result of its use.  The price of the PPP is relatively easy to consider if it is assumed

that most farmers are not constrained in their use of working capital to grow a crop:

they will apply PPPs provided that there is a marginal benefit.  The perceived

marginal benefit is derived from two factors, the marginal yield that it is thought will

accrue as a result of the use of a PPP and the value of that yield.  This leads to a

direct relationship between the use of PPPs and the price of output.
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Figure 15 Flow diagram of farmer's PPP use decision process
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The flow diagram (Fig15) summarises what is actually a much more complicated

decision making process, which  incorporates an element of longer term farm

planning and farmers' motives (other than profit).  It is for this reason that the study

looks at the relationship between price of output and the use of PPP in some detail.

 The reason why a crop may receive an application of PPP include:

- yield enhancement

- yield preservation

- quality enhancement/preservation

- prevention of long term problems e.g. seed banks

- satisfaction of growing a clean crop

- expectation of a controllable problem

The above situation does not consider is how the farmer's environment and CAP in

particular may affect the actual type of crops grown on a farm.  Farmers generally

have to make a choice about what crops to grow on their land.  Given this choice,

most farmers will choose a range of crops in order to spread their risks and

labour/machinery requirements.  Growing a number of different crops spreads the

risks related to disease, price of output and effects of the weather.

The majority of crops have their own unique window for planting, spraying and

harvesting and since much of the machinery is common to all crops, a range of

crops ensures a greater utilisation of the equipment.  Once the farmer has decided

to grow a range of crops, he then has to decide which crops to grow and how much

of each crop. Again the decision is going to be influenced by a number of factors

like crop rotations to minimise disease or the availability of specific growing skills. 

However, the primary focus of most farmers is the maximisation of profit from their

farming operation and this demands that they select the most profitable crops for

their particular farming situation.  Within this decision, there is little scope for

deciding not to grow a crop at all because there is a relatively high cost associated

with bare land in terms of maintenance and fixed assets.  What is important to the

farmer therefore is the "relative profit" which each crop is expected to realise.

Given that the farmer has an expectation of the yield which he is capable of

achieving, the relative profit of a range of crops is determined by the unit price of

output or the producer price per tonne/litre.  Therefore, the producer price will have

a direct influence on the mix and the area devoted to each crop in the rotation.
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The situation described above for determining which crops to grow would appear at

first to be applicable only to annual crops such as wheat, maize or soya. 

Permanent crops such as oranges, vines and apples take at least 4 years before

full production, so cannot be considered as part of a rotation.  What tends to

happen with these crops is that there is a substitution effect.  The crop is grubbed

up and replaced with another crop if the return is not considered comparable with

the returns available from annual crops. Changes in the area of these permanent

crops will respond a great deal slower than the areas of annual crops.

The use of PPP is markedly different on different crops, it is therefore appropriate

to examine how agricultural policy effects land use in terms of other crop areas.

The discussion so far has focused on how agricultural policy could effect the use of

PPP.  However, there are many other factors in addition to policy that will have a

bearing not only on PPP use but also on price of output and crop rotations. These

factors include:-

- the weather

Need to Spread Risk
Need to Spread Resource
Need to Maximise Profit

Crop A
Crop B
Crop C
Crop D

Compare
"relative profit"
of each crop

Relative profit determined by

Fixed costs
-which by their very

nature are fixed

Variable Costs Yield/Quality Price of output

Linkage discussed in 
previous flow diagram

Strong correlation to
institutional/Policy

price of CAP
see table

The deciding factors on the right of the diagram ensures that the farmer 
grows a range of crops in a rotation. Within that rotation, it is usually possible 
to increase the area of crops with a higher "relative profit"

CROPS DECISION DECIDING FACTORS

Figure 16 Flow diagram of farmer's decision process for crop choice
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- new varieties

- demand for quality/quantity

- labour and machinery

- environmental legislation

- general dependence on fixed assets

- non-commercial motives of farmers

The first part of this research project has been to establish what effect policy does

have on agriculture.  To do this, a number of representative indices/measurable

responses are required.  The key criteria used to establish the suitability of a

particular measure were its:-

- Relevance to area being investigated

- Ability to reflect changes

- Availability throughout the EU

- Availability on a uniform historical basis

For this particular project, two data series fit these criterion particularly well.

1. Producer prices

The net effect of the CAP has manifested itself in one way or another in the prices

of agricultural products.  Previous studies have shown that until 1993 producer

prices (market prices) were highly correlated to the institutional prices as set by

policy.
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%

correlation

Wheat Barley Rye Maize Oilseed

rape

Sunflower

Denmark 94

Germany 93 79 87 93

Spain 94 93

France 96 96 95 97 97

Italy 93 97

UK 92 91 88

Producer prices therefore give a representative view of the policy price whilst

showing the returns that a farmer will receive for his crop.  The policy measure that

has not had a bearing on the price of output that has been considered in this project

is setaside which was introduced in 1989 as a voluntary scheme.  Since CAP

reform of May 1992, intervention prices for cereals and support prices for oilseeds

have been reduced and replaced by compensation payments paid direct to

farmers.  Since this modification, there have been insufficient years for regression

analysis (only three harvests, 1993, 1994 and 1995).  Analysis of the new CAP was

therefore subject to specific research in another part of the project and most

notably the farmer interviews.

By working on a price per tonne as opposed to a net output per hectare figure,

many of the effects of the weather (through yield variations) are eliminated. 

Producer prices are widely available for crops throughout the EU and have been

collected for many years.

Table 3 Extent of correlation of farmer price to institutional (policy) price over 10-12 years
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2. Crop areas

Plant protection products are used in varying amounts, depending on the crop

being grown.  Although the use of PPPs may vary on an annual basis, depending

on factors such as the weather, there is a clear relationship between the crop and

the use of PPPs.

3. Use of PPPs

The measurement of PPP use is a difficult area that requires some careful

attention.  Fortunately, since 1979, the Produce Studies Group has operated and

introduced into various countries, the regular audit of PPP use through a system of

continuous farm surveys: FARMSTAT.  At an early stage a number of different

measure of PPP use were identified.

i) the land area treated: the area of a crop that receives at least one

treatment of a PPP type, eg one herbicide;

ii) the tractor passed area: the land area multiplied by the number of

times that the tractor passed through the crop and carried out a

spraying;

iii) the superdeveloped area: this takes account of the increasingly

adopted practice of on farm tank mixing where two or more PPPs of

a given type are put in the same sprayer tank.  The superdeveloped

area is therefore the tractor passed area multiplied by the average

number of products in the sprayer.

When analysing trend data or examining regional differences all these phenomena

must be considered in order to relate use to policy change.

Some of the information available define the volume of PPPs used by crop, ie the

kg of active substance.  The use of this measure presents considerable difficulties

since generally PPPs have changed in type to become far more active over the

years thereby reducing volume of use per hectare of active substance.  As far as

the farmer is concerned this phenomenon is a consequence of new technology

becoming available rather than the impact of policy change or general crop

husbandry.  However, in contrast, the dose rate of individual products may well
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change in response to policy as farmers make adjustment to the optimal dose rate

to achieve a certain level of protection of yield and quality according to the price of

the end product.

Another measure of use is composite spend per hectare for each type of product. 

This measure has a number of advantages since the competitiveness of the PPP

industry ensures that prices for new technology, ie new products, do relate to their

similarity or differential in performance compared to existing products on the

market.  At least there are reasonable indices of price changes available.

The economic analysis has used financial information about spend on PPP per

hectare.  In each country this has then been deflated by the index of agrochemical

prices to obtain a volumetric equivalent.  From private survey sources, data is

available in the UK on the number of treatments on crops.  This measures the

superdeveloped area treated: area of crop receiving at least one treatment times

the number of passes with the tractor times the number of formulations in the tank.

 The gross total for arable crops over recent years suggests that the volumetric

equivalent is a good proxy for superdeveloped area (expanded number of

treatments) (17).  In the UK the MAFF pesticide survey which is repeated every two

or three years measures tonnes of active ingredient used.  Extracting data for the

main arable crops illustrates how this measure has been in decline, as the newer

agrochemical have proved more active at lower dose rates.
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In summary the deflated spend (volumetric equivalent) is a good measure of use

which relates to farm practice: farmers judgements about use can be expected to

be very much related to the number of treatments on each crop and for each type

of product.  It is a measure that is much easier to integrate with discussions about

farmer behaviour and policy than measures of dose rates.  Dose rates of product

and active material have been declining for reasons of technical advance in

product: this does not relate very well to how farmers have been changing their

practices.

The analysis also illustrates how spend per hectare relates to the number of

treatments more than weight of product.

4. Data sources

Data regarding producer prices and crop areas has been sourced from the

CRONOS database belonging to Eurostat.  It is slightly disappointing that the data

is not always complete across the range of years, crop products and countries

required.  In general however, reliable data series have been obtained for most

Figure 17 Comparison of different measures of PPP use in the UK, indexed
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crops from 1975-1994/5.

Country Crops Years Comments

Denmark Spring
barley
Winter
barley
Oilseed
rape
Soft wheat

1979-
1995
1980-
1995
1979-
1995
1979-
1995

Germany Maize grain
Oats
Potatoes
Rape
Rye
Sugar beet
Spring
barley
Soft wheat
Winter
barley
Green
maize
Apples

1975-
1993
1975-
1994
1975-
1993
1975-
1993
1975-
1993
1975-
1993
1975-
1993
1975-
1993
1975-
1993
1983-
1993
1983-
1993

Recent data not available for West
Germany

Spain Sunflower
Barley
Durum
wheat
Maize grain
Soft wheat
Oranges

1978-
1994
1978-
1995
1978-
1994
1978-
1994
1978-
1995
1984-

Early data not available as Spain not part
of EU

Table 4 Data sources and time series
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Country Crops Years Comments
1995

France Sunflower
Maize grain
Oats
Rape
Rye
Sugar beet
Spring
barley
Winter
barley
Soft wheat
Green
maize

1975-
1995
1975-
1995
1975-
1995
1975-
1995
1975-
1995
1975-
1995
1975-
1995
1975-
1995
1975-
1995
1984-
1995

Italy Barley
Durum
wheat
Maize grain
Oats
Soft wheat
Citrus
Apples

1960-
1995
1960-
1995
1960-
1995
1975-
1995
1960-
1995
1982-
1995
1982-
1995

Relationships not meaningful
Relationships not meaningful

Netherlands Sugar beet
Potatoes
Wheat
Green
maize

1982-
1995
1982-
1995
1982-
1995
1982-
1995
1982-
1995

UK Rape 1975-
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Country Crops Years Comments
Spring
barley
Soft wheat
Winter
barley
Apples

1995
1975-
1995
1975-
1995
1975-
1995
1982-
1995

Relationships not meaningful

5. Price ratios

Farmers generally have a fixed amount of land which can be used for one crop or

another.  Crop rotations and planting times mean that there are certain linkages

between crops.  These linkages vary from country to country depending on regional

crops and farming practices. Farmers make choices between crops in relation to

the expected relative profitability.  Most economic analysis has proven that price of

the output for the different crops is the key short term variable in impacting relative

expected profit.  Yield can vary enormously due to the weather, but at the time of

planting, and thus crop choice, farmers have to assume normal weather and

normal yields.

In the past changes to the management of the CAP market regimes for each crop

or sector have effected relative prices of output between crops.  It therefore,

seemed appropriate in the economic analysis to consider the relative prices of likely

alternatives rather than absolute prices.  To this end the main cropping options

have been identified, and a ratio of the producer prices compiled.

Country Principle Price Ratios Used

Denmark
Germany
(West)
Spain
France
Italy
Netherlands

wheat/barley
rape/barley
sunflower/barley
rape/barley
durum wheat/soft
wheat
wheat/barley

rape/wheat
wheat/barley
wheat/barley
wheat/barley
durum
wheat/barley
wheat/sugar beet

rape/barley
maize grain/rape
wheat/durum
maize/sunflower

sugar
beet/potatoes

Table 5 Price ratios sorted by country
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Country Principle Price Ratios Used
UK rape/barley heat/barley

6. Absolute prices or indexes

Where it has not been appropriate to consider a price ratio to reflect the alternative

cropping decision, a single price index has been used.  This has generally been the

case for the following crops:

Crop Measure Used Reason

Sugar beet
Maize for silage

Apples

Citrus

Sugar price
Feedstuff price

Apple price

Citrus price

Quota restrictions
Maize silage and purchased
feedstuffs are interchangeable

Not a short term rotational
crop

Not a short term rotational
crop

7. Setaside

Setaside is the only policy measures that has been considered by the project and

yet does not have a direct effect on price.  The absolute land area attributable to

setaside since 1989 has been included in the project's analysis where appropriate

in order to evaluate the effect that setaside has had on the area of other crops.

8. Use of PPP

A number of measures of PPP use have been used including:

- Actual expenditure in ECU's

- Deflated expenditure to give a volumetric equivalent index

- Tractors passes

- Tank mixes

Table 6 Single price ratios used
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Much of this data is not widely available and has been specially sourced for the

project.  As such it has sometimes been difficult to get a sufficient historical

perspective to consider the longer term effects without compromising the reliability

of the findings.  Data is available for most countries for 1984-1993.

B. Regression analysis

In order to discover the linkages that exist between land use (and hence PPP use)

and policy (through producer prices) a standard regression analysis was used to

establish what changes in land use could be attributable to policy measures.  The

results of this regression analysis form the forward looking component of the study

in that for a given ratio of producer prices or setaside area, changes in the crop

area and hence PPP use can be predicted.

Annual producer prices have been calculated for the previous year (year-1) to allow

for the influence that the price realised for one season's crop determines the next

year's cropping pattern.  Setaside has been included on a current year basis, since

the level has generally been known in advance of the cropping year and can be

expected to influence farmers' choices in the current year.
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Establish crops to be 
examined in country

Establish land area devoted 
to each crop over same 
15-20 year period as the 
Producer Prices

Establish 15-20 year 
Producer Price 
trends for selected 
crops

A crop area becomes 
the Y variable

This becomes the 
part of the X 

variables

Adjust prices to time minus 
one year  ie. 1980 price 

becomes 1981

Prepare ratios between main crops 
using time - 1 year data (T-1)
ie. T-1 Wheat Producer Price
     T-1 Barley Producer Price

Select possible ratios pertinent 
to the crop eg. Oilseed rape 
would compete with barley and 
wheat in a rotation so use 
ratios
T-1 Rape/Barley and
T-1 Wheat/Barley

These two ratios form part 
of the X variables

Perform regression of X variables 
against Y variables

Results how accurately land area (Y) can 
be predicted using X variables
via equation Y = MX + C where M is 
slope of line + C is the intercept on the Y 
axis

Establish area of 
setaside in country 

since 1989

The steps taken to perform the regression analysis are as follows

Figure 18 Steps taken to perform regression analysis
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1. Regression analysis - a worked example

Producer Price of Crops Ratio Price of Crops
Time - 1 Year

Ratio of Crop Prices

Year Price of Rape Area of
Setaside

Rape Wheat Barley Rape Wheat Barley T-1 Rape
T-1 Barley

T-1 Wheat
T-1 Barley

Y Variable X Variable 1 X Variable 2 X Variable 3

1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

793
880
890
916
931
955

1,006
1,054
1,093
1,114
1,074

981
849
770
837
827
651
263
328
376

0
0
0
0
0
0
0
0
0
0
0
0
0
0

167
218
298
482

1,478
1,465

793
880
890
916
931
955

1,006
1,054
1,093
1,114
1,074

981
849
770
837
827
651
263
328
376

428
468
456
460
457
468
478
496
496
470
421
410
396
363
350
334
329
336
291
204

411
455
440
436
437
433
459
481
486
485
410
393
397
384
356
350
327
330
296
261

793
880
890
916
931
955

1,006
1,054
1,093
1,114
1,074

981
849
770
837
827
651
263
328

428
468
456
460
457
468
478
496
496
470
421
410
396
363
350
334
329
336
291

411
455
440
436
437
433
459
481
486
485
410
393
397
384
356
350
327
330
296

1.93
1.94
2.03
2.10
2.13
2.21
2.19
2.19
2.25
2.30
2.62
2.50
2.14
2.00
2.35
2.36
1.99
0.80
1.11

1.04
1.03
1.04
1.06
1.05
1.08
1.04
1.03
1.02
0.97
1.02
1.04
1.00
0.95
0.98
0.96
1.01
1.02
0.99

X Variable Co-efficient Standard Error t. Stat

Intercept

T-1 Rape/barley

T-1 Wheat/barley

Setaside area

1255.41

450.85

-1956.4

0.57099

629.1

85.251

521.37

0.0916

1.9956

5.2885

-3.752

6.2365

Regression Statistics

Multiple R
R Square
Adjusted R Square
Standard Error
Observations

0.928456
0.86222
0.8327
70.5701

18

Table 7 Base data of regression example

Table 8 Example of regression results for oilseed rape in Germany (West)

Table 9 Summary of output for oilseed rape
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Value of R Squared - shows the amount of variation in the Y variable

that can be explained by the x variables

Intercept coefficient - shows the point at which the line crosses the Y

axis in the equation Y = MX1..... + C

Intercept t Stat - A score above 1.0 in the t stat column

shows that at the 95% confidence level, this

result is accurate

Variable 1 coefficient - shows the value of m in the equation Y = MX1

+ C and the 6 stat shows the accuracy of the

results

Using this analysis it is possible to plot a line of the calculated land area and

compare it to the actual land area. The equation of this line takes the following

form:

Y = MX1 + MX2 +  MX3 + C

Where

Y = land area of crop 000 ha.

M = X variable coefficient

X1 = setaside area

X2 = T-1 rape/T-1 barley producer price

X2 = T-1 wheat/T-1 barley producer price

C = intercept coefficient

For this example 1991 predicted area

Y = 0.57 x 298 + 451 x 2.36 - 1956 x 0.96 + 1255

Y = 622

Actual land area = 617
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Once an equation for the change in the crop area in response to changes in

setaside and producer prices has been established, it is then possible to link this

with a volumetric scale of PPP use for the crop.  At the country level it then

becomes possible to explore the effects of a change, in say, the price of wheat, on

the land area of each crop and hence the total use of PPP.

A similar approach is used to consider the effect that crop price has on the direct

use of PPPs for a given crop in any one year (i.e. to achieve a marginal increase in

yield).  In this case the Y variable is the volumetric use of PPPs and the X variable

is the producer price of the crop over the PPP index for PPP prices.
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IV. Results

A. Effects of policy on crop areas

Analysis of the results of the regression of land areas and producer price ratios

show some interesting trends that begin to illustrate what effects policy has on land

use in the EU. 

On a country basis, there is generally a high level of correlation between the

producer price ratios and the "secondary crops".  "Secondary crops" refer to

anything other than the two main crops in terms of area grown.  Taking the UK as

an example, soft wheat and winter barley are the two main crops, whereas oilseed

rape and spring barley are "secondary crops" and show a high degree of correlation

between their areas and producer price ratios.  This contrasts with the medium

level of correlation achieved for soft wheat and winter barley.

This pattern is replicated in countries which have a "similar" cropping

mix/dependency on soft wheat and winter barley.  France and Germany show

similar patterns, although France as a country generally shows lower levels of

correlation between land area and producer prices.

Setaside has a mixed effect on crop areas in the countries under consideration.  In

the UK, the influence of setaside has been greatest on soft wheat, winter barley

and oilseed rape, whilst in France, the influence of setaside is generally lower and

restricted to sunflower, rape and soft wheat.  In Germany, the area of rape is also

negatively influenced by setaside, as is maize grain and winter barley.

Spain and Italy show a number of common features in terms of the correlation

achieved for common crops.  The interesting point to note, however, is that the

ratios used to obtain the relationship are different.  Italy's crop areas are principally

driven by the price of durum wheat whereas it takes a mixture of ratios to establish

a correlation in Spain.  Setaside plays a small part in determining the cropping

patterns of these countries.
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CROP CORREL-
ATION

OBSERV-
ATIONS

RATIOS
USED

CONTRI-
BUTION

OF
RATIO

Coefficients Standard
Error

t Stat %
EXPLA-

INED

Spring
Barley

High 16 Intercept High 2624.82 597.008 4.39662 0.62792

T-1
RapeWheat

Med -653.42 252.561 -2.5872

Setaside area
THA

High -5.3746 1.30737 -4.111

Winter
Barley

low 16 Intercept High 82.1228 15.7199 5.22414 0.33973

Setaside area
THA

Med 0.41519 0.15469 2.68394

Rape Med 17 Intercept Med -251.87 106.253 -2.3704 0.55883

T-1
Rape/Wheat

High 188.114 45.1647 4.16507

Setaside area
THA

High 0.78421 0.23228 3.37619

Soft
Wheat

Med 17 Intercept Med -471.24 322.408 -1.4616 0.56993

T-1
Rape/Wheat

Med 342.49 137.045 2.49911

Setaside area
THA

High 2.72126 0.7048 3.86103

Key points

n Setaside has a major effect in Denmark on soft wheat, spring barley and to

a lesser extent oilseed rape.

n The ratio between rape and wheat producer prices is a key driver in the

cropping patterns of Denmark.

Table 10 Summary of regression results relating crop area changes to different
price ratios: DENMARK
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CROP CORREL-
ATION

OBSERV-
ATIONS

RATIOS USED CONTRI-
BUTION

OF
RATIO

Coefficients Standard
Error

t Stat %
EXPLA-

INED

Maize
Grain

High 17 Intercept High 376.188 37.9411 9.91506 0.84608

T-1 Maize/Rape High -458.82 79.8441 -5.7465

Setaside area High 0.33447 0.04111 8.13632

Oats High 17 Intercept Low 1355.17 1623.43 0.83476 0.88714

T-1 Rape/Barley High -707.92 124.905 -5.6677

T-1
Wheat/Barley

High 2613.13 822.454 3.17723

T-1 Wheat/Rye Med -1659.6 1601.52 -1.0363

Setaside area High -0.9368 0.13681 -6.848

Oilseed
Rape

High 17 Intercept Med 1255.41 629.1 1.99557 0.86222

T-1 Rape/Barley High 450.85 85.2506 5.28853

T-1
Wheat/Barley

High -1956.4 521.367 -3.7525

Setaside area High 0.57099 0.09156 6.23648

Rye Low 17 Intercept Low -418.17 1503.79 -0.2781 0.39045

T-1 Wheat/Rye Low -742.6 1680.42 -0.4419

T-1
Wheat/Barley

Med 1637.74 851.763 1.92277

Setaside area Med -0.1056 0.0977 -1.0809

Sugar
Beet

Low 17 Intercept Low 112.372 127.799 0.87929 0.30792

T-1
Wheat/Barley

Med 201.813 129.514 1.55823

T-1 Sugar Beet
unit value

Med 0.89936 0.58072 1.54868

Spring
Barley

High 17 Intercept High 1710.55 219.951 7.77697 0.68235

T-1 Rape/Barley High -413.03 97.7411 -4.2258

Setaside area High -0.5797 0.10289 -5.6343

Soft
Wheat

Med 17 Intercept High 1855.42 73.2631 25.3254 0.44457

T-1 Maize/Rape Med -317.34 142.856 -2.2214

T-1 Potatoes Med -0.2061 0.1269 -1.6239

Setaside area Med 0.09376 0.07356 1.27449

Table 11 Summary of regression results relating crop area changes to different
price ratios: GERMANY (West)
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CROP CORREL-
ATION

OBSERV-
ATIONS

RATIOS USED CONTRI-
BUTION

OF
RATIO

Coefficients Standard
Error

t Stat %
EXPLA-

INED

Winter
Barley

Low 17 Intercept Low -819.09 1185.04 -0.6912 0.36008

T-1 Rape/Barley Med 363.595 160.587 2.26417

T-1
Wheat/Barley

Med 1100.21 982.098 1.12026

Setaside area Med 0.18984 0.17246 1.10072

Green
Maize

Med 9 Intercept High 1201.65 160.982 7.46447 0.53133

T-1 Feedstuff
price

Med -1.3913 1.13167 -1.2294

Maize Grain
area

Med -0.7607 0.30186 -2.52

Apples Low 13 Intercept Med 21.2011 7.33972 2.88855 0.13002

T-4 Apple price Med 0.00965 0.00753 1.28218

Potat-oes Med 18 Intercept Med -703.06 378.294 -1.8585 0.42084

T-1 Potatoes Med 0.4099 0.15293 2.68032

T-1
Wheat/Barley

Med 840.807 363.888 2.31062
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Key Points

n Very high level of correlation achieved for maize grain, oats and oilseed

rape; reasonable levels of correlation between land area and producer price

achieved for spring barley and green maize.

n In all crops except green maize, apples and potatoes, setaside is a very

significant component of harvested land area changes.
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CROP CORREL-
ATION

OBSERV-
ATIONS

 RATIOS USED CONTRI-
BUTION

OF RATIO

Coefficients Standard
Error

t Stat %
EXPLA-

INED

Sun-
flower

Med 20 Intercept High 3194.8 1043.03 3.063 0.48497

T-1
Wheat/Barley

Med -1880.3 846.203 -2.2221

Setaside area
THA

High 0.48708 0.15017 3.24353

Barley Med 20 Intercept High 8514.97 1093.19 7.78913 0.5488

T-1
Wheat/Barley

High -3750.5 886.895 -4.2288

Setaside area
THA

Med -0.2873 0.15739 -1.8255

Durum
Wheat

High 19 Intercept Low -243.19 273.579 -0.8889 0.62563

T-1 Sun/Barley Med 160.841 108.341 1.48458

Setaside area
THA

High 0.70384 0.17817 3.95029

Maize
Grain

Med 18 Intercept High 468.687 13.8876 33.7486 0.49189

Setaside area
THA

High -0.1663 0.04225 -3.9356

Soft
Wheat

High 19 Intercept Low -467.79 543.227 -0.8611 0.70352

T-1
Wheat/Barley

High 2296.41 440.716 5.21063

Setaside area
THA

High -0.2689 0.07821 -3.4384

Oran-
ges

Low 11 Intercept High 125.817 7.29847 17.2389 0.21794

T-4 Orange
price

Med 0.00045 0.00029 1.58367

App-les Relationships are not meaningful

Table 12 Summary of regression results relating crop area changes to different
price ratios: SPAIN
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Key points

n Analysis of the response in Spain is difficult because of the relatively recent

accession.  Longer term trends have however been looked at, since the EU

prices would have had an effect on Spanish prices prior to accession.

n Durum wheat and soft wheat show good correlations between producer

prices and harvested land areas.

n Ratio between the price of wheat and barley is an important driver of crop

areas.
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CROP CORREL-
ATION

OBSERV-
ATIONS

RATIOS
USED

CONTRI-
BUTION

OF
RATIO

Coefficients Standard
Error

t Stat % EXPLA-
INED

Sun-
flower

Med 20 Intercept Low 1184.83 1443.07 0.82105 0.4497

T-1
Rape/Barley

Med 958.283 434.306 2.20647

T-1
Wheat/MaizeG

Med -2895.3 1190.24 -2.4325

T-1 Setaside Med 0.73264 0.25741 2.84619

Maize
Grain

Low 20 Intercept High 1628.23 112.207 14.511 0.08874

T-1 Maize/Sun Med 323.447 261.668 1.2361

Setaside Med -0.0838 0.07438 -1.127

Oats Med 20 Intercept Med -578.71 461.927 -1.2528 0.47723

T-1
Wheat/MaizeG

Med 984.847 457.478 2.15277

Setaside High -0.1428 0.04283 -3.3332

Rape Low 20 Intercept Low -264.75 524.73 -0.5046 0.27803

T-1
Rape/Barley

Med 320.273 221.026 1.44903

Setaside Med 0.29103 0.13121 2.21805

Rye High 19 Intercept Low -17.52 90.8615 -0.1928 0.65848

T-1
Wheat/MaizeG

Med 224.512 74.9422 2.9958

T-1
Rape/Barley

Med -44.887 27.3457 -1.6415

Setaside High -0.0557 0.01621 -3.4372

Sugar
Beet

Med 19 Intercept Low 259.285 279.03 0.92924 0.4229

T-1
Rape/Barley

Med -97.056 74.8936 -1.2959

T-1
Wheat/MaizeG

Med 466.262 201.523 2.31369

T-1 Maize/Sun Low 34.3179 98.8264 0.34725

T-1 Setaside Med -0.0969 0.04269 -2.2711

Spring
Barley

Med 19 Intercept Low -285.48 1729.64 -0.1651 0.42484

T-1
Wheat/MaizeG

Med 3401.64 1426.6 2.38444

T-1
Rape/Barley

Med -923.77 520.553 -1.7746

Table 13 Summary of regression results relating crop area changes to different
price ratios: FRANCE
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CROP CORREL-
ATION

OBSERV-
ATIONS

RATIOS
USED

CONTRI-
BUTION

OF
RATIO

Coefficients Standard
Error

t Stat % EXPLA-
INED

Setaside Med -0.7693 0.30853 -2.4936

Winter
Barley

Med 19 Intercept High 1331.67 36.0346 36.9554 0.42322

Setaside High -0.1755 0.04829 -3.6343

Winter
Wheat

Low 19 Intercept High 5037.35 1485.94 3.39002 0.33487

T-1
Wheat/MaizeG

Med -2637.9 1225.59 -2.1524

T-1
Rape/Barley

Med 975.379 447.208 2.18104

Setaside Med 0.50755 0.26506 1.91486

Green
Maize

Low 11 Intercept Low 497.06 1458.98 0.34069 0.30355

SETASIDE Low -0.0324 0.04173 -0.7773

FEEDSTUFF
T-1

Med 14.2034 12.2342 1.16096

Key points

n High correlations achieved for rye, but France does not follow the price

ratios as well as the other EU countries do.

n Main drivers are the prices of wheat, barley and maize as well as setaside.
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CROP CORREL-
ATION

OBSERV-
ATIONS

RATIOS USED CONTRI-
BUTION

OF
RATIO

Coefficients Standard
Error

t Stat % EXPLA-
INED

Barley High 35 Intercept High -344.97 43.5514 -7.921 0.90112

T-1
DRMW/Wheat

High 540.749 37.1481 14.5566

Setaside Area
THA

High 0.15541 0.01997 7.78147

Durum
Wheat

Med 35 Intercept High 756.795 145.49 5.2017 0.49881

T-1
DRMW/Wheat

High 699.343 124.099 5.63538

Setaside Area
THA

Low -0.049 0.06672 -0.7343

Maize
Grain

Med 35 Intercept High 1070.06 109.007 9.81641 0.57725

T-1
DRMW/Barley

High 497.029 125.363 3.96471

T-1
DRMW/Wheat

High -658.05 101.367 -6.4918

Oats High 22 Intercept High 402.63 51.3824 7.83595 0.77876

T-1
DRMW/Barley

High -150.71 39.5235 -3.8132

T-1
DRMW/Wheat

High -0.0973 0.01191 -8.1689

Soft
Wheat

High 35 Intercept High 4920.48 436.154 11.2815 0.8985

T-1
DRMW/Barley

High 1957.54 507.527 3.85701

T-1
DRMW/Wheat

High -4637.6 410.512 -11.297

Setaside area High -1.1898 0.14887 -7.9921

Apples Relationships are not meaningful 87.1656 4.3748 19.9245 0.06776

-8e-06 9.1e-06 -0.8941

T-4
Orange

Relationships are not meaningful 182.623 11.1172 16.4271 0.00902

-8e-06 0.00003 -0.3018

Table 14 Summary of regression results relating crop area changes to different
price ratios: ITALY
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Key points

n Very high correlation (80% plus) achieved for barley and soft wheat based

on two key price ratios; durum wheat/soft wheat and durum wheat/barley.

n Meaningful relationships could not be established for apples and oranges.
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CROP CORREL-
ATION

OBSERV-
ATIONS

RATIOS
USED

CONTRI-
BUTION

OF RATIO

Coefficients Standard
Error

t Stat %
EXPLA-

INED

Maize
Forage

High 13 Intercept High 237.386 56.19 4.2247 0.7548

T-1
SBT/POTS

Med 36.5849 23.8623 1.53317

Setaside Med 1.07915 0.79545 1.35664

T-1
Wheat/SBT

Med -18.495 12.292 -1.5047

Potatoes Med 13 Intercept High 221.629 15.6642 14.1488 0.53288

T-1
Wheat/SBT

High -10.555 3.26122 -3.2365

T-1
SBT/POTS

Med -21.279 9.20423 -2.3119

Sugar beet High 13 Intercept High 94.2753 15.9565 5.90828 0.62732

SBTStd Med 0.30257 0.14114 2.14371

Setaside Med -0.4083 0.17548 -2.327

Soft Wheat low 13 Intercept High 146.965 8.87446 16.5604 0.31851

T-1
SBT/POTS

Med -33.712 14.8683 -2.2674

Key points

n Cropping in the Netherlands hinges on 3 main crops; maize forage (green

maize), potatoes and sugar beet, their area being highly related to

competing crop producer prices.

n Key drivers are the prices of sugar beet and wheat.

n As wheat is used predominantly as a break crop in the Netherlands, it is

therefore not surprising that its correlation to price ratios is low.

Table 15 Summary of regression results relating crop area changes to different
price ratios: NETHERLANDS
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CROP CORREL-
ATION

OBSERV-
ATIONS

RATIOS USED CONTRI-
BUTION

OF
RATIO

Coefficients Standard
Error

t Stat %
EXPLA-

INED

Oilseed
Rape

High 20 Intercept Low 430.951 699.508 0.61608 0.81264

T-1 RapeWheat High 255.484 70.5636 3.62063

T-1
Wheat/Barley

Med -890.19 630.926 -1.4109

Setaside area High 1.14323 0.1532 7.46245

Spring
Barley

High 20 Intercept High 4128.82 567.625 7.27384 0.74564

T-1 RapeWheat High -1218.6 239.043 -5.0977

Setaside High -3.4522 0.49278 -7.0055

Soft
Wheat

Med 20 Intercept Low -318.05 427.619 -0.7438 0.59867

T-1 Rape/Wheat High 776.689 163.711 4.74427

Setaside High 1.78684 0.37124 4.81322

Winter
Barley

Med 20 Intercept Med -856.87 323.208 -2.6511 0.59475

T-1 Rape/Wheat High 613.909 123.738 4.96136

Setaside High 1.01947 0.28059 3.6333

Apples Relationships are not meaningful

Key points

n The 2 main crops in the UK are soft wheat and winter barley, which are
used as comparatively high value break crops for oilseed rape.

n Rape and wheat prices are key cropping decision drivers.

n High correlations achieved for "secondary crops" (oilseed rape and spring
barley)

Table 16 Summary of regression results relating crop area changes to different
price ratios: UK
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B. Sensitivity of the crop areas to price changes

Using the results of the regression analysis, it is possible to examine what effects

changes in a producer price will have on the cropping mix and hence pesticide use

(using volumetric equivalent data of pesticide use per hectare of crop).  Particular

care has to be taken when evaluating a particular response, farmers do not always

make long term decisions and their actions are often coloured by risk evaluations. 

A good price one year for wheat may mean that less wheat is planted next year

because there is a general feeling that a crop is unlikely to give a good price two

years running!

The charts show the effects of a change in the producer prices on the use

(volumetric equivalent) of PPPs in each country.  Results are shown for a range of

crops with a 10% increase  or decrease in the producer price.  The setaside area

has been varied by 5% points.

The use of PPPs is a volumetric equivalent index derived from the average spend

between 1991 and 1993 on PPPs, deflated by an agrochemical inflation index. 

Thus this sensitivity analysis does not address changes in PPP use levels on a

crop.  This is subject to analysis in section  0.

Comparisons between countries in terms of the total use of PPPs cannot be drawn

at this stage because land areas vary.
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Key points

n Changes in the price of rape and wheat have the greatest effect on PPP use

in Denmark.  This change occurs because the area of spring barley and

wheat changes.

n Setaside area has a dramatic effect on the area of wheat and spring barley.

 The winter barley harvested land area varies very little.

Effects of a change in the producer prices on the use 
(vol eqv) of PPP's - Denmark
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Figure 19 Sensitivity analysis DENMARK: effects of producer price change on use of
PPP's (assumes constant management)
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Key points

n Changes in the producer prices cause little overall variation in the use of

PPPs in Germany. However there are changes in the area of different

crops.

n Winter barley and rape are the main cropping areas that alter as a result of

price changes.

Effects of a change in the producer prices on the use 
(vol eqv) of PPP's - Germany (West)
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Figure 20 Sensitivity analysis GERMANY (West): effects of producer price change on use
of PPP's (assumes constant management)
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n Setaside increases of 5% points results in an increase in PPP use because

it increases the area of rape and winter barley, at the expense of spring

barley.  Spring barley uses around 45% less PPP compared to winter

barley.
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Key points

n Changes in the producer price mainly affect the areas of sunflower, spring

barley and winter wheat.

n The overall changes in PPP use as a result of producer price or setaside

area changes are small when compared to the total.

n Setaside has a smaller effect on PPP use in France than it does in the other

EU countries.

Effects of a change in the producer prices on the use 
(vol eqv) of PPP's - France
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Figure 21 Sensitivity analysis FRANCE: effects of producer price change on use of PPP's
(assumes constant management)
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Key points

n The price of barley and wheat have the greatest effect on the total PPP use

in Spain.  This occurs because the area of sunflower and soft wheat varies.

n Setaside area changes have the most effect on the area of durum wheat.

Effects of a change in the producer prices on the use 
(vol eqv) of PPP's - Spain
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Figure 22 Sensitivity analysis SPAIN: effects of producer price change on use of PPP's
(assumes constant management)
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Key points

n Price changes in Italy mainly effect the area of winter wheat and to a lesser

extent maize grain.

n Durum wheat areas in Italy show little change in response to producer prices

or setaside area changes.

Effects of a change in the producer prices on the use 
(vol eqv) of PPP's - Italy
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Figure 23 Sensitivity analysis ITALY: effects of producer price change on use of PPP's
(assumes constant management)
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Key points

n Potatoes account for over 50% of the PPPs applied in the Netherlands.

n Producer prices and setaside have little effect on the total use of PPPs

despite the fact that there is a high correlation.

Effects of a change in the producer prices on the use 
(vol eqv) of PPP's - Netherlands
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Figure 24 Sensitivity analysis NETHERLANDS: effects of producer price change on use
of PPP's (assumes constant management)
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Key points

n The UK shows some of the most dramatic responses to producer price

changes

n Spring barley and oilseed rape account for some of the greatest variations in

PPP use in response to price changes in rape, wheat and barley.

n Setaside has a major effect on PPP use in the UK; a 5% point increase in

the setaside area eliminates spring barley as a crop and increases the total

PPP used by increasing the proportion of rape, wheat and winter barley.

Effects of a change in the producer prices on the use 
(vol eqv) of PPP's - UK
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Figure 25 Sensitivity analysis UK: effects of producer price change on use of PPP's
(assumes constant management)
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C. Effect of policy on crop management

This section looks at how a change in policy has affected the management of a

crop.

The ratio used has been the producer crop output price over the price of agricultural

chemicals as measured by the cost inflation index.  It would be expected that higher

output prices would stimulate higher use of inputs, including PPPs, whereas higher

prices for PPPs would discourage use of PPPs.

Against this ratio, a measure of PPP use has to be found.  The main measure that

is available across a range of crops in the 7 countries is the volumetric equivalent

measure (expenditure on PPP for crop in any one year, deflated by the agchem

inflation index for country).

In the UK, it has been possible to look at two additional pesticide use measures:-

n Herbicide use - as measured by the Produce Studies Farmstat recording

system of UK agriculture.  This measure shows the number of herbicide

brands used in a spray, multiplied by the number of times a crop is sprayed

for herbicides.

n Fungicide use - as above except for fungicides.

The following charts show the correlation (value of R squared) that exists for the

main crops in each country.  The correlation shows how much (in % terms) a

variation in the PPP use can be explained by a change in the producer price.
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Key points

n Producer prices appear to have a direct effect on the use of PPPs in

Denmark; this is particularly so for wheat (correlation of 87%).

Correlation between PPP use & producer price/agchem price 
- Denmark
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Figure 26 Correlation between PPP use and producer price/PPP price ratio: DENMARK
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Key points

n The correlations in Germany between PPP use and producer price/PPP

price ratio for 5 crops shows a substantially lower level of correlation than

exists in Denmark but the pattern of wheat having the highest, followed by

barley and rape still exists.

n Sugar beet unit value (SBTUV) is the price achieved for sugar beet per

tonne regardless of the sugar content, whereas SBTSTD is sugar beet of a

standard sugar content.  The chart shows that there is a 14% correlation for

sugar beet on a unit value basis.

Correlation between PPP use & producer price/agchem price 
- Germany (West)
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Figure 27 Correlation between PPP use and producer price/PPP price ratio: GERMANY
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Key points

n Sunflower and soya show a strong correlation between the management

(PPP use) of the crop and producer and/or PPP prices.

n The low correlation of barley maybe attributable to the poor sample used - 3

data points.

Correlation between PPP use & producer price/agchem price 
- Spain
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Figure 28 Correlation between PPP use and producer price/PPP price ratio: SPAIN



EU POLICY & PLANT PROTECTION PRODUCTS

Part 4: Farmer research

PRODUCE STUDIES LTD 101

Key points

n Only barley, rape and sugar beet (SBTUV) show significant (>40% levels of

correlation whilst sunflower and durum wheat show a 30% correlation).

n Maize grain, soya and soft wheat show very little relationship to price of

output or PPP prices.

Correlation between PPP use & producer price/agchem price 
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Figure 29 Correlation between PPP use and producer price/PPP price ratio: FRANCE
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Key points

n Correlation in Italy between prices and management are generally very low,

amongst the arable crops, wheat being the highest, achieves a value of just

28%.

n As was the case with other relationships explored, durum wheat does not

follow the normal response patterns.

n Additional crop data was available for Italy which enabled other crops to be

examined, of these only melons and vines achieve high correlations.
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Figure 30 Correlation between PPP use and producer price/PPP price ratio: ITALY
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Key points

n Contrary to the situation in Germany, sugar beet value at standard sugar

content shows a high correlation, 51% c.f. 1%.

n Wheat and potatoes show low levels of correlation.

Correlation between PPP use & producer price/agchem price 
- Netherlands
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Figure 31 Correlation between PPP use and producer price/PPP price ratio:
NETHERLANDS
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Key points

n Additional data was available for the UK through the continuous monitoring

of farms by Produce Studies Farmstat.  This data enables the relationship

between herbicides, fungicides and the price ratio to be examined.  The

measures of herbicide and fungicide use show the number of products

applied multiplied by the number of applications made.

Correlation between PPP use & producer price/agchem price 
- UK
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Figure 32 Correlation between PPP use and producer price/PPP price ratio: UK
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n Using a volumetric measure of PPP use, there is a 45% explanation of PPP

use by changes in producer prices for barley, rape and wheat.  If on the

other hand the relationship between fungicides use (products in tank x

tractor passes) and producer price expectations is examined, then a very

strong correlation is found for wheat and reasonable correlations for barley

and rape.  Examining herbicide use on the same basis shows good

relationships for rape, sugar beet and wheat.



EU POLICY & PLANT PROTECTION PRODUCTS

Part 4: Farmer research

PRODUCE STUDIES LTD 106

PART 3: ANALYSIS OF SPECIFIC MEASURES

I. Introduction

A number of policy instruments of a specific nature target particular environmental

and rural development goals that combine with the CMOs to impact on PPP use. 

These range from agriculture related measures such as the Regulation 2078/92 to

instruments used for the protection of the environment (eg. the Nitrogen Sensitive

Areas Directive) and to schemes falling within the scope of the structural funds.

II. Directive 91/414

Policies have been formulated in several member states to assist reducing the

impact of PPP usage.  Directive 91/414 concerns the placing of PPP on the market

and plays a major role in the development of authorization and use of PPP in the

Community.  The basic principles of this directive include the following:

m development of a Community list of accepted active substances;

m review programme for existing active substances

m authorization by member states of individual PPP, which for new

active substances or reviewed active substances may only contain

those included on the positive list;

m mutual recognition

m harmonized rules of classification, packaging and labelling.

While this directive concentrates on the placing of PPP on the market, it prescribes

that member states must use PPP in accordance with the principles of good plant

protection practice  and in accordance with the principles of integrated pest control.

Existing PPPs are being reviewed under Regulation 3600/93 and the first 90

compounds are currently subject to review.  Since no product decisions have been

made as yet the current impact is minimal.  However the impact will be one of

improving the environmental characteristics of PPPs approved for EU use, since

the policy has been to harmonise legislation across the EU up to a higher standard

rather than harmonising at the lowest common level of safety standards.
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III. Regulation 2078/92

Under the CAP reform accompanying measures the Commission introduced in July

1992 Regulation 2078/92 which seeks to promote 'agricultural production methods

compatible with the requirements on the protection of the environment and the

maintenance of the countryside'.

The Regulation facilitates both passive (or neutral) measures such as reducing the

degree of agricultural intensification, and pro-active measures in respect of

managing and maintaining rural areas.  In formal terms the agri-environmental

Regulation replaced and extended the scope of the Community Regulation which

had been in force for some time.  Specifically, the Regulation replaces Article 3 of

Regulation 2328/91 on extensification and Article 21-24 (Title VII) of Regulation

2328/91 (previously Art. 19 of Regulation 797/85) encouraging environmentally

sensitive farming. 

It was recognised that environmental problems and priorities vary from one

member state to another and even between regions, hence it was agreed that while

the agri- environmental regulation would offer member states an aid scheme which

functions as a "menu", with much of the detailed implementing decision making and

a degree of financing to be undertaken at the national level within the overall

Community guidelines.  The national programmes hence reflect the diversity of

environmental situations, national conditions and agricultural structures as well as

the Community's environmental priorities.

Aid to compensate for loss of income is granted to farmers who voluntarily commit

themselves for a minimum of 5 years (or 20 years, for long term environmental

setaside) to abide by one or more of the programmes' requirements set by the

member states.  The list of programme objectives (ie. the 'menu') from which

member states must choose at least one item from is as follows (Article 2.1 and

2.2):

a) to reduce substantially their use of fertilizers and/or plant protection

products, or to keep the reduction already made, or to introduce or continue

with organic farming methods;
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b) to change by means other than those referred to in (a), to more extensive

forms of crop, including forage, production or to maintain extensive

production methods introduced in the past or to convert arable land into

extensive grassland;

c) to reduce the proportion of sheep and cattle per forage area;
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d) to use other farming practices compatibly with the requirements of

protection of the environment and natural resources, as well as

maintenance of the countryside and the landscape, or to rear animals of local

breed in danger of extinction;

e) to ensure the upkeep of abandoned farmland and woodlands;

f) to set aside farmland for at least 20 years with a view to its use for purposes

connected with the environment, in particular for the establishment of

biotopes, reserves or natural parks or for the protection of hydrological

systems;

g) to manage land for public access and leisure activities;

h) to improve the training of farmers with regard to farming or forestry practice

compatible with the environment.

The innovative features of this Regulation in contrast to earlier programmes are:

m it allows member states greater flexibility in choosing and designing

programmes best suited to their needs;

m the rates of Community contribution are much higher than those

traditionally offered (ie. a 50% EU contribution everywhere rising to

75% in Objective 1 regions) and member states can top this up if

they wish.

In comparison to the criteria which were applied before under Council Regulation

2328/91, the following changes are important:

m aid can also be given for the maintenance of certain farming

practices including those not under any immediate threat;

m the aid programmes can cover whole regions and are not restricted

only to environmentally sensitive areas;
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m the aid rate (eg, premium per ha) can provide an incentive and thus

be higher than any income losses or possible additional costs

associated with the requirements of environmental protection.
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A. Programme Types

Member states implement the scheme through multi-annual programmes covering

specified geographic zones (Article 3).  These programmes are drawn by national

authorities for a minimum period of five years, subject to the approval of the

Commission.  Zonal programmes (ZPs) contain all aid scheme elements and

estimates of annual expenditure for implementing the programmes are provided. 

In addition to the ZPs, member states can make applications through the general

regulatory framework (GRF).  These frameworks (GRF) contain one or more aid

scheme element for horizontal application throughout the member state territory

that, where appropriate is supplemented by ZPs.  Member states appear to prefer

GRF (in comparison to ZPs), which are horizontally implemented on a national

territory or on a regional administrative territory.  ZPs are mostly applied to a local

specified area and implemented in addition to GRFs.

As De Putter (1995) summarises there are differences between member states in

the implementation concerning the territorial application of agri-environmental

programmes.  Roughly speaking Denmark, Luxembourg, Austria, Portugal and the

Netherlands have developed National Programmes including programmes

applicable to specified local areas (ie national parks, areas of ecological value and

Environmentally Sensitive Areas).  Ireland developed a national programme.

France and Germany have developed GRFs which are used in programmes that are

developed at the regional level.  The regions have also developed their own

programmes including in some cases programmes applicable to specified local

areas.  Belgium and Italy have limited national programmes addressing only

training and/or demonstration projects.  The regions, however, have developed

their own more comprehensive programmes.

Spain has a national programme and another programme directed at local areas

within the autonomous regions.  The UK's programmes can be categorised as

applying to national or regional territory and to programmes applicable to local

areas.

There is a wide variation between member states in the proportion of farmers to
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which agri-environmental programmes are available.  In Austria, 91% of land is

eligible for payments compared with only 3% in the Netherlands
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GRFs, national programmes and regional programmes tend to follow the

regulations design and implement independent measures, whereas the local

programmes integrate the aid scheme elements and apply a whole package to

specified zones.

The content of the programmes differ only slightly.  They mostly contain the aid

scheme elements like organic farming, extensification, training and environmental

farming practices and landscape preservation.  Measures like the upkeep of

abandoned farming and woodland, long-term set aside, and the management of

land for public access and leisure activities are used less frequently.  However, it

can be said that the programmes have different emphasis.  Most programmes

emphasize extensification, some focus on environmental farming practices or

emphasize demonstration project, as in the case of the Netherlands.  A number of

reports have been written which look in more detail at the content of different

member states programmes and make cross member state comparisons (De

Putter 1995, Brouwer 1996).

B. Premiums

The upper limits of premia which are granted on an annual basis vary from ECU

150 per ha, for annual crops for which a premium per hectare is granted under the

market regulation to ECU 1000 per hectare for citrus fruits.  The regulation (Article

4) also foresees a maximum of:

- ECU 250 per hectare for other annual crops and pasture

- ECU 210 per livestock unit reduced;

- ECU 100 per LU of an endangered breed reared;

- ECU 400 per hectare for specialized olive groves;

- ECU 700 per hectare for other perennial crops and wine

- ECU 250 per hectare for the upkeep of abandoned land;

- ECU 600 per hectare of land setaside;

- ECU 250 per hectare for the cultivation of plants threatened by extinction

The level of premiums, based on the principle of income compensation for

changing farming practices, varies a lot within and between programmes.  These

variations can be explained by:
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- measures undertaken - increased premiums for fulfilling additional

measures;

- types of farming - higher premiums for: permanent cultures; above average

farm incomes; high land prices; more advanced economies

- cost differences

- programme objectives - stabilization of rural incomes, prevention or control

of land abandoned and encouragement of production methods with lower

yields or prevention, maintenance or enhancement of the environment;

- programme range - wide reaching national programme as against more

specific regional programme

The ranges of maximum and minimum premiums for different measures between

member states are discussed in De Putter 1995.

C. Uptake and cost of programmes 

Member states had to submit programmes to the Commission before July 30th

1993 in order to be eligible for co-financing.  Up to 25.10.1995 the Commission had

adopted 135 decisions in relation to agri-environmental programmes in the

framework of Regulation (EEC) No.2078/92.  This number included decisions

approving the programmes for the first time and decisions approving modifications

and additions to such programmes.  It should be noted that in many instances the

schemes now being submitted for approval by the member states are not new.  In

the past they were frequently being at least partially funded under Art. 19 of Reg.

797/85 or more recently under Reg. 2328/91 with the balance being approved as a

state aid.  Some of these schemes date back to the early 1980s.  A summary of

some of the larger schemes in operation in northern Europe prior to the introduction

of Reg. 2078/92 is presented in the Table below. 
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Country/Scheme Type of Payment Annual Public Expenditure (1991 or 1992)

National currency
(million)

ECU (million)

DENMARK DKK

- Area conservation Order LSC 6.5 0.83

- Nature Management Act MA, CG, SA 134.0 17.08

- ESAs MA 30.0 3.82

FRANCE FF

- Article 21 MA 36 5.21

GERMANY DM

Bavaria

- Landscape Management MA, CG 85.5 42.14

- Environment Ministry MA 35.1 17.30

Baden-Württemberg

- Habitat Network mixed 19.5 9.61

- extensive Grassland MA 10 4.93

- MEKA MA (points system) 95 46.82

North Rhein Westphalia

- Wetlands Programme mixed 21 10.35

Schleswig Holstein MA 8.8 4.35

NETHERLANDS NFI

- RBO programme MA 21 9.18

UNITED KINGDOM £

- SSSI Compensation AC 7.2 9.93

- ESAs MA 13.0 17.93

- Countryside Stewardship MA 5.0 6.90

KEY: Types of payments
LSC: Lump Sum Compensation CG: Capital Grants
MA: Management Agreements AC: Annual Compensation
SA: Site Acquisition

The cost of the programmes is shared with the member states.  If the GRFs and/or

ZPs are approved, co-financing takes place on 75% of the eligible cost of the

17 Summary of approximate annual pre CAP reform public expenditure on
selected countryside management schemes in five member states
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programmes in the Objective 1 areas and 50% in the other areas.  Total allocation

within EAGGF Guarantee Section for co-financing of expenditures in the period

1993-97 is about ECU 5.0 billion (EU 15).

To date while a large number of programmes have been approved a serious

underspend has been reported.  [for the 1995-1996 period a 40% underspend on

the annual budget of 1.4 Becu has been suggested].  This underspend may be the

result of member states not implementing programmes or a lack of uptake by

farmers.

D. Specific PPP policy instruments

The agri-environmental regulation aims "to encourage farmers to make

undertakings regarding farming methods compatible with the requirements of

environmental protection and maintenance of the countryside and thereby to

contribute to balancing the market".   The aid scheme promotes both extensification

and set aside, the intention being not only to reduce agricultural pollution, but also

to adapt arable and permanent cultures to market requirements by encouraging

less intensive production methods.  A classification was made of the various

elements of the aid schemes and their objectives.

Measure\Purpose Environment -
less pollution &
protect nature

resources

Market
organization;
reduction of
surpluses

Landscape
preservation

Prevention of
agricultural
decline &

natural hazards

a) reduction of fertilizers and
PPP

X X

a) organic farming X X

b) extensification X X

b) convert arable into grassland X X

c) reduction of livestock density X X

d) environmental practices X X X

d) maintenance of countryside &
landscape

X X

d) to rear animals of local breed
in danger of extinction

X

18 Classification of schemes under 2078/92
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Measure\Purpose Environment -
less pollution &
protect nature

resources

Market
organization;
reduction of
surpluses

Landscape
preservation

Prevention of
agricultural
decline &

natural hazards

e) upkeep of abandoned
farmland or woodland

X X X

f) 20 year set aside X X X

g) manage land for public
access & leisure activities

X

Training & demonstration
projects

X X X X

While participation of a farmer in a scheme does not necessarily mean that large

areas of a farm holding have been entered into the programme, theoretically nearly

all of the aid scheme measures could directly or indirectly impact on the use of

PPP. 

1. Extensification

This been implemented in all programmes.  The concept is interpreted in a variety

of ways by member states.  Basically, however, extensification comes down to a

less intensified production.  Emphasis can lie with the reduction of fertilisers and

plant protection products and/or livestock density reduction.  Extensification

predominately refers to grassland and to a lesser extent arable land and permanent

cultures.  The term extensification can also be applied to measures which demand

the conversion from arable to grassland.  Grassland requires less fertilizers and

PPP.  Through conversion, nitrate leaching is reduced, and conditions for flora and

fauna are improved.

Member state programmes require an abandonment or reduction in PPP as part of

a whole environment friendly agriculture extensification measure, which may be

general or more specifically aimed at protection of water resources, natural habitats

or flora and fauna.  Alternatively some programmes have measures which

specifically demand:

- a reduction or a maintenance in reduction of the use of phytosanitary

products, insecticides and pesticides or,

-  the setting up of marginal zones free of spray in, for example, 20 meter border

areas of fields, natural frontiers of agricultural land like hedges, forestry and

paths.
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2. Organic farming

This may be considered a form of extensification, but of a rather special kind.  It is

the only farming practice clearly defined and has been implemented according to

Regulation (EEC) No.2092/91.  Article 6 lays out the conditions of production, and

Annexes I and II specify which PPP may be used.  Organic farming mostly refers to

arable land and permanent cultures.  Programmes in Sweden, Greece and Belgium

emphasise organic farming.

3. Long-term set aside

This is not widely implemented into member state programmes, where it is

implemented it aims to restore natural equilibrium and the flora and fauna. 

Abandonment or reduction of PPP is normally one of the specifications of such set

aside measures.

While the content of programme may only differ slightly, programme emphasis

varies more widely and hence each programme will have a differing impact on PPP

usage.  While evaluations of the programmes (which may include assessments of

changes in inputs) are planned, only a limited number of reports have been

completed.  These are predominantly for programmes which were in place prior to

the introduction of 2078/92. 

E. Regulation 2078/92 programme case studies

Due to the diversity of the programmes and lack of full scale evaluations it is not

possible to draw an overall conclusion about the impact of the agri-environmental

regulation on PPP usage.  In order to make a rough assessment a number of

programmes have been looked at in more detail to gain some idea about the

regulations impact.

1. Countryside Stewardship Scheme in the UK

The Countryside Stewardship is available to farmers on target landscapes which
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are distributed throughout England.  It applies throughout England and while was

initially administered by the Countryside Commission this role has now been taken

over by the Ministry of Agriculture, Food and Fisheries.  It was introduced in 1991

as a state aided programme, the programme was later adjusted within the

framework of Regulation (EEC) 2078/92.  The scheme offers capital and annual

payments for conserving, managing and re-creating valued landscapes whose

survival and enhancement depends on agricultural practices.  The 7 landscapes

covered are:

m chalk and limestone grassland

m lowland heath

m waterside landscapes

m coastal land

m uplands

m historic parks/landscapes

m old meadow and pastures

The objective of the schemes measures conform with Articles 2.1 (a), (b), (c), (d)

and (g) of Regulation 2078/92.  A menu of about 100 management possibilities is

offered to applicants who must be prepared to sign ten year voluntary agreements.

 The menu items include reduce fertilizers and pesticides use, covert arable land

into extensive grassland, reduce the proportion of sheep and cattle per forage area,

use other farming practices compatible with protecting the environment and natural

resources as well as maintaining the countryside and landscape, and management

of public access.

Some aspect of Countryside Stewardship, such as capital investment made as part

of a management plan and hedgerow restoration grants are not eligible under

regulation 2078/92 and have not been included in the programme supplied by the

UK. 

Payments are offered to farmers to manage agricultural land for a 10 year period. 

In each case a management plan is agreed between the applicant and the

Government Agency administering the scheme (previously the Countryside

Commission and now MAFF).  For the 1991-1995 period some 5,300 agreements

with farmers were made and approximately 97,000 ha of farm land received
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payments.  

Payments range from 19 ECU/ha for regenerating suppressed heather and

moorland vegetation to 360 ECU/ha for recreation of heathland on cultivated land. 

The payments reflect the income forgone by the farmer and the additional cost of

achieving the results targeted.

Annual total spend on the Countryside Stewardship scheme increased form £5

million in 1992/3 to £12 million 1995/6.  Over 50% of this was for revenue

payments.  The total cost of the measures co-financed by the EU until 1997 are

estimated as follows:
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State

(Mecus)

EAGGF

(Mecus)

Total

(Mecus)

1995 2.7 2.7 5.4

1996 3.3 3.3 6.7

1997 4.2 4.2 8.4

Impact of programme on PPP usage

Within the Countryside Stewardship scheme there is no uniform policy with regards

PPP usage, each holding is considered separately.  It has been suggested that

there may even be instances where some temporary increase in pesticide usage

may take place when a special objective is being sought, e.g. keeping newly

planted hedges free from undesirable weeds which may inhibit hedge

establishment.  It is therefore not possible to state exactly what the impact of the

programme has been on PPP usage. 

The management agreement focus of the scheme makes it difficult to establish the

number of agreements which included measures which might impact on PPP.  The

socio-economic evaluation of the effects of the Countryside Stewardship scheme

(1995) however, concluded that from a survey of 460 participating farmers the

number of farmers indicating reductions in PPP inputs use were substantially

higher than those indicating increases in use.  The survey 'grossed up' to the

national level indicated a decrease in PPP usage value of £298,000 (<0.1% to total

use).  This figure does not give an indication of the decrease in active ingredients

applied or the areas which have been affected, it does however suggest that the

impact has been positive in terms of reducing PPP usage, even if the impact is only

small.

2. Habitat Scheme in the UK

Variations on the Habitat Scheme are available in England, Northern Ireland,

Scotland and Wales.  The scheme was launched in England in 1994  and offered

19 Expenditure on the Countryside Stewardship scheme, UK
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incentives to farmers to manage their land to create, to maintain or to enhance

distinct types of wildlife habitats over 10 to 20 years.  It is targeted on land coming

out of the now voluntary Five Year Setaside Scheme.  The programmes requires

participants to: not use fertilizers, fungicides, insecticides and herbicides (only

allowed for the control of injurious weeds); to use environmental practices; to set

aside for 20 years arable land, permanent grassland and former set aside land.

The English programme is aimed at 3 distinct types of wildlife habitats:

m Agricultural land on the coastline which is suitable for the creation of

saltmarsh, which is a valuable habitat for birds in particular (256-688

ECU/ha);

m Water fringe habitats along six designated watercourses of lakes (164-472

ECU/ha)

m Particularly valuable wildlife habitats created on former set aside land under

the 1988 five-year Setaside Scheme (Regulation 2338/91) (360 ECU/ha).

The latest (May 1996) uptake figures are as follows:

No. of

agreements

Area under agreement

(Ha)

Saltmarsh 4 20 ha. perm. grassland

40 ha. arable land

Water Fringes 111 800

Former set aside

land

189 4300

20 Uptake in the UK Habitat Scheme
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In 1995/96 expenditure of the Habitat Scheme was £950,000.  Expenditure in

1997/98 and 1998/99 is however planned to rise to £3 million per annum.

Impact of the programme on PPP usage

The first agreements of this scheme only began in September 1994 and

consequently no assessment of the environmental impact of the scheme has

been carried out. 

Specification for the now closed voluntary five year Setaside Scheme stated that

the use of pesticides, other than herbicides, was not permitted on set aside land

and that the use of herbicides was only permitted in certain limited circumstances

with the authorization of the Ministry.  If the Habitat scheme continues to attract

former voluntary Five Year Setaside land (which is one of its aims), it may maintain

low levels of inputs (in a very small area of what was under the Five Year Setaside

Scheme), it will do little however to encourage further reduction.  In terms of

targeted areas and rate of uptake this scheme is likely to have limited impact on

PPP usage.
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3. Programme to support Market Relief and Landscape Conservation in

Baden-Württemberg, Germany (MEKA)

Environmental policy in Germany is dominated by regionally based programmes. 

The MEKA programme was launched in the Baden Württemberg region in 1992 "to

provide compensation for market relief and the maintenance of traditional

landscapes".  The programme is available to three types of area: areas

endangered by erosion; areas with specific requirements of landscape

conservation; areas with specific requirements for ground water protection.  The

overall objectives of the programme are:

m the maintenance and conservation of the cultivated landscape ares;

m improvement of the environment, including water quality;

m stabilisation of the agricultural market;

m improvement of living conditions for a sufficient number of holdings.

The aid scheme is based on a point system.  Farmers are awarded points for

maintaining or adopting specific farming practices.  Each point is worth DM20 per

hectare per annum.  Farmers may choose from a menu of possible measures but

the maximum payable per hectare is DM550.  The MEKA programme consists of

13 individual measures:  
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Point Measure Points/ha ECU/ha

I MEKA

[3.1] Extensive grassland use (area a+b)
a Up to 1,2 rLU*/ha 5 51,3
b more than 1,2 to 1,8 rLU*/ha 3 30,8
c above 1,8 rLU*/ha 2 20,5

[3.1.A] Extensive grassland use 8 82,1

[3.2.1] Farming on steep grassland
a gradient of slope 25 to 50% 5 51,3
b gradient of slope more than 50% 9 92,3

[3.2.2] Extensive grassland management
a with not more than two uses/year 1 10,3
b with not more than one use/year 2 20,5
c in moist or wet locations 5 51,3

[3.2.3] Maintenance of old fruit trees 10 102,6

[3.2.4] Maintenance of steep vineyards 10 102,6

[3.2.5] Local breeds in danger of extinction
Limburger cattle 7 71,8
4 races supplemented 1 race 10 102,6

[3.3.1] Ban on use of chemical-synth. fertilizer
and plant protection products

8 82,1

[3.3.1.A] Organic farming
a arable land/grassland 10 or 13 102,6 or 133,4
b land covered by permanent crops 50 or 60 512,9 or 615,5

[3.3.2] Ban on use of growth regulators
a on areas under wheat 10 102,6
b on areas under rye and triticale 6 61,6

[3.3.3] Wide seed spacing (17cm) 6 61,6

[3.3.4] Ground vegetal cover 7 71,8

[3.3.5] Mulching seed 6 61,6

[3.3.6] Ban on use of herbicides 5 51,3

[12] Maintenance of biotopes
a on wetland 15 to 20 153,9 to 205,2
b oligotrophic grassland communities 10 102,6

II Supplements
nR
a Extensification on single plots up to 65 up to 666,8
b 20 year set aside of land 15,70 153,9 to 718,1
c Upkeep of abandoned land to 29 297,5

Training Improve the training of farmers 14 DM/lesson or 50% of the financial costs

*rLU/ha   roughage-eating livestock units/hectare main forage area
nR     National regulation to grant aid for biotopes and for maintenance of landscapes.

21 Measures of the approved programme - MEKA and supplements
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The cost of the MEKA programme was estimated at 314.2 mecu over 5 years (50%

EAGGF Guarantee contribution).  During 1995 the actual programme spend was

approximately 78 mecu.  The overall scheme uptake reached or exceeded all

expectations.  There are 85,000 eligible landholders in Baden-Württemberg of

which 60,000 are already participating in the MEKA scheme and more than half of

the total agricultural area in Baden-Württemberg has been effected in one way or

another (Rupp, 1996).  Non participants are reported to comprise of highly

specialized farms such as vineyards, arable farms outside water protection ares, or

holding with high stocking rates, (Wilson, 1995). 

The extent of area entered into the schemes over four years is shown in 1.  Around

750,000 ha are entered into the schemes, about half of the total utilisable

agricultural area of the region.

Impact of programme on PPP usage

The measures which ban the use of chemical synthetic fertilisers and PPP and

encourage organic farming will all have an impact on PPP usage.  While farmers

copyright Produce Studies Group
Fax: *44 (0)1635 43945

LAND AREA IN THE MEKA PROGRAMME
BADEN-WURTTEMBERG 1992-1995

Source: Baden-Wurttemberg MEKA office
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Figure 1 Entry into various schemes of the MEKA programme in Baden-Wurttemberg
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are reported to have readily adopted specific extensification and conversion of

arable land to pasture measures (because they feel that MEKA payments make up

for the losses in earning incurred through reduction in wheat production), total

abandonment of chemical and synthetic herbicides/pesticides and mineral fertilisers

has been rare in the entire programme (only 50,000 hectares in 1995).  Total

abandonment is felt to only be feasible on holdings which were already farming

organically before the MEKA began.  Very few farms converted to organic as a

result of MEKA because the financial incentives are not high enough (Wilson,

1995).  The approximate 1995 spend on these measures ranged from 35 mecu on

conversion of arable to pasture projects to 3 mecu on projects banning the use of

herbicides and 8 mecu for projects banning the use of fertilizers and PPP. 

A criticism of the MEKA programme is that it can provide money for no changes in

farming management.  Farmers are rewarded for continuing types of farming that

might not have changed in the future (Wilson, 1995).  This having been said, a

report by the local Ministry of Rural Development indicated the measures to

abandon growth regulators and herbicides resulted in an approximate reduction in

PPP usage of 190 t.  In volume terms this suggests a positive reduction in the use

of PPP of around 6%, however this tonnage figure gives no indiction of the level of

active ingredients applied or what the level was prior to the introduction of the

MEKA programme.  It is therefore not possible to draw precise conclusions with

regard to the extent that the level of toxicity as a result of the use of PPP has

decreased since the introduction of the MEKA programme, although it is clear that

the effect should have been strongly positive.

4. Bayern Agri-environmental Programme in Germany (KULAP)

Bavaria is the largest of the German Lander and accounts for over a third of all

farm enterprises in Germany.  The Bavarian Landscape Programme was adopted

in July 1989, building on several earlier schemes, one dating back to 1970.  The

programme was later adjusted within the framework of Regulation (EEC) No

2078/92.  The programme falls into six parts:

m A basic measure to encourage holdings to convert to environmentally

friendly farming practices according to the recommendations of
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"Environmentally-friendly crop farming in Bavaria", (17 ECU/ha)Additional

measures:

- to support extensive farming;

- to maintain environmentally friendly agriculture;

- to reduce the livestock density;

- no use of fertilizers and plant protection products - environmental

farming practices (85-426 ECU/ha);

- the extensification of arable land (85-213 ECU/ha); and the

extensification of grassland (43-128 ECU/ha);

m To rear animals in danger of extinction (106-128 ECU/lsu)

m To protect and to maintain special land (steep slopes; mountain pastures;

ecological important ares) (43-340 ECU/ha);

m To set aside for a long period of time for natural conservation purposes

(170-511 ECU/ha)

m Education and training to introduce and accompany these measures.

The programme is intended to offer aid to farmers in all parts of Bavaria.  On the

basis of the varying natural conditions of different locations, Bavaria's agricultural

land can be roughly divided into four homogenous natural zones (Alps and Alpine

foothills; Southern Bavarian hill country and river valleys; Eastern Bavarian uplands

with Spessart and Rhon, and Northern Bavarian hill country and Jura), for which

area-related objectives have been developed.

Impact of programme on PPP usage

In 1995 over 134,000 enterprises were involved in the basic measure of

maintaining environmentally friendly farming practices, this incorporated 2.9 million

hectares and resulted in over 104 million DM in payments.  Over 42 000

enterprises are also reported to have made 84,022 management agreements for

'additional measures'.  Under the additional measures uptake in 1995 included:
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Participating

enterprises

Area covered

(ha)

Spend

(MDM)

Organic farming 2 435 43 379 14.9

No use of fertilizers and PPP 4 386 64 870 17.7

Extensification of arable land 13 412 102 690 23.4

Extensification of grassland 28 324 105 364 44.0

No evaluations have been completed yet which assess the actual impact of this

programme on PPP usage.  While a larger proportion of the cultivated area has in

some way been incorporated into the  programme (over 80%) the overall impact on

PPP usage may be limited.  The programme includes environmentally friendly

farming and extensive farming measures.  It is not, however, clear how many of the

participating enterprises have been encouraged to convert to a new farming

practice or how many are being paid to continue an existing practice.  It has been

suggested that most farmers take up the lowest level of environmental

commitment, hence the programme may purely be providing income support by

supporting existing practices. 

5. Agri-environmental Programme of Brandenburg, Germany

(Kulturlandschaftsprogramm)

Brandenburg is one of the new Eastern Lander which has given considerable

attention to the development of new programmes for the environmental

management of agricultural land.  Brandenburg has relatively poor quality arable

land. The areas climatic conditions are a great disadvantage for production.

The objective of the scheme is to help maintain and introduce environmentally

friendly production practices which protect the countryside.  The measures of the

scheme conform with Articles 2.1 (a), (b), (c), (d) and Article 6.1 of Regulation

2078/92. They are:

22 Uptake in KULAP, Bavaria
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m to introduce/maintain extensive exploitation of arable land or permanent

cultures (77-510 ECU/ha)

m introduction/maintenance of organic farming methods on arable land or

grassland or permanent cultures (108-510 ECU/ha)

m to maintain/introduce extensification of grassland or to convert arable land

into grassland - reduction of livestock density (108-255 ECU/ha)

m to establish field borders - sow density of 50%; no use of fertilizers or PPP

(170 ECU/ha)

m environmental practices in areas where the exploitation is difficult or in the

humid pastures zones of Spreewald (149-425 ECU/ha)

m integrated farming in the fruit and the vegetable sector (297-892 ECU/ha)

m maintenance.conservation of the"pond" landscape - to improve quality of

water for pisicoles (64-212 ECU/ha)

m to rear local breeds in danger of extinction (100 ECU)

m to give training in environmentally friendly agriculture and forest practices

(2498 ECU).

There are under 6,000 holdings in Brandenburg, but in comparison to the rest of

Germany the average size of holdings is large (219 ha/holding).  Hence while the

number of reported applications for the programme appears small the average area

per holding is relatively large.  In 1995 the Kulturlandschaftsprogramme had 1,905

applications and 123,313 hectares were included under the programme.
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Impact of programme on PPP usage

Prior to unification East Germany on average used 10-15% less agricultural inputs

than West Germany, hence the need to address intensive agriculture was relatively

lower in Brandenburg than other regions in Germany.  Uptake of the organic

farming and extensification measures in 1995 were as follows:

No of

application

s

Area

covered (ha)

Spend

(TDM)

Extensive exploitation of arable

land

356 14 769 3 753

Organic farming 73 4 738 1 820

extensification of grassland 904 80 417 24 126

conversion to grassland 131 6 933 4 160

There is approximately 100,000 ha of arable land in Brandenburg, less than a

quarter of this appears to have been included in measures to reduce PPP usage. 

Similarly only a small proportion of grassland appears to have been included in the

measure to extensify grassland.  It would appear that the overall impact of this

programme on PPP usage is likely to be limited.

6. Austria's programme to promote an environmental, an extensive and a

natural landscape protecting agriculture

Austrian agri-environmental policy includes a national (horizontal) programme

which involves some local programmes.  The programme is made up of 6 parts:

m methods of extensive production;

m extensive cultivation of certain individual arable lands;

23 Uptake in the programme in Brandenburg
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m extensive exploitation of certain individual grasslands;

m maintenance of the landscape in order to conserve the genetic diversity;

m extensive and ecological farming practices (local programme);

m management and preservation of landscape elements (local programme). 

The measures of this scheme conform with Articles 2.1 (a), (b), (c), (d), and Article

6 of Regulation 2078/92.

Measure Premium
(ECU)

Extensive production
m basic aid
m support organic farming
m renunciation of certain means of production that

increase the output of arable and grassland
m renunciation of intensive grassland in traditional regions
m reduce the livestock density to 0.5-2.0 lsu/ha#
m stabilise the rotation of cultures

39-42
181-604
121-483

151
169

54-115

Extensive cultivation of certain individual arable lands:
m extensification of the production of cereals for

alimentary use
m to reduce the use of certain inputs which increase the

production output on certain cultivated surfaces

145

48-241

Extensive exploitation of certain individual grassland:
m reduce organic and mineral fertilizers and use of PPP to

conform R (EEC) 2092/91
m respect requirements concerning mow dates

97-109

151-211

Maintain the landscape to conserve genetic diversity:
m prevent erosion (fruit growing, viticulture, arable land)
m rear animals of local breeds in danger of extinction
m regional project - to maintain land on slopes and Alp

pasture
m regional project - alpine payment
m regional project - maintenance of ecological important

areas
m regional project - maintenance of specified rare arable

cultures
m regional project - maintain abandoned forestry land

30-423
18-121
121-241
42-121

453
241

241

Manage and preserve landscape elements:
m long term set aside
m set aside of selected land for ecological purposes

290-604
290-350

24 Austrias programme under 2078/92
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m ecological management of set aside areas 72
Under this programme farmers can apply for a combination of measures.  On

average 3.3 measures are undertaken per enterprise.  In 1995 the number of

enterprises participating in the basic aid programme was 169,995 which is over

60% of the number of holdings in Austria.  This represented approximately 2.3

million hectares of cultivated land.  It is suggested that the basic aid measure aims

to offer income support as opposed to encouraging agri-environmental practices. 

Impact of programme on PPP usage

Within the Austrian national programme extensification and input reduction

measures are very much interrelated.  In 1995, 10,848 enterprises (111,847

hectares) undertook extensive exploitation of certain grassland and 53,987

enterprises (249,215) undertook extensive cultivation of arable land.  In addition

15,844 enterprises and 197,952 hectares received aid to support organic farming.

The spend on organic farming was 6599.6 mio S (approx. 50.3 mecu), on

extensification of grassland was 264.3 mio S (approx. 20.1 mecu) and on

extensification of arable land was 595.1 mio S (approx.45.4 mecu).

It is difficult to draw any firm conclusions since it is not clear whether

'extensification' payments were for maintenance of existing extensive practices or a

move towards de-intensification.  Similarly it is not clear whether fund allocated to

support organic farming were designed for conversion to such farming or not. 

Overall this programme has probably served more to prevent further intensification

rather than decrease PPP use directly.

7. Environmentally Friendly Agriculture in Denmark

The Environmentally Friendly Agriculture programme is based around a national

programme which includes a local programme covering the Sensitive Agricultural

Areas (SAAs).  The Programme is managed by the Ministry of Agriculture.  The

national programme has as its main objective to reduce total nitrate leaching and

the leaching of phosphorus and to maintain non-cultivated and extensively

cultivated areas, by lowering the input of fertilizers and PPP and using other

techniques such as under sowing rye grass and organic farming.  The local
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programme for SAAs focuses on long term set aside and on setting up marginal

zones free from the use of pesticides and herbicides.

The measures of the scheme conform with Articles 2.1 (a), (b), (d) and (f) of

Regulation 2078/92.  The emphasis of the Danish programme lies on the reduction

of fertilizers.

Measure 1996-98
ECU/ha

Reducing the use of N-fertilizer
 - to at most 60% of specified need

43

Convert arable land into grassland 66

Maintaining grassland 40

Italian rye grass
 - undersown in grain crops

27

Organic farming
- use of organic methods
- reduction of fertilization
- aid for conversion to organic farming

48
43
23

Set aside of farmland for 20 years 205

Establishing zones free of spray in 20 m wide border areas of
fields

0.18/m

25 Measures under 2078/92 in Denmark
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Payments are offered to farmers who undertake practices for a period of 5 years. 

To date there have been three application periods for Environmentally Friendly

Agriculture measures (1/9/93 to 31/8/98; 1/9/94 to 31/8/99; 1/9/95 to 31/8/00).  A

total of 46,981 ha (2% of the total cultivated area of Denmark) have been included

in the programme so far.  In 1994 the budget for the programme was 9 Mill Kr, this

was increased to 77.5 Mill Kr in 1995 and the forecast for 1996 is 174.4 Mill Kr.

Impact of programme on PPP usage

In 1986 an action plan to reduce pesticide applications was introduced.  The aim of

the plan was by 1997 to have reduce pesticide use by 50% compared to average

pesticide use in the period 1981-85.  The Danish agri-environmental programme

was designed to assist in this action plan.

In total 4,843 farmers in the three application periods received grants for reducing

the use of N-fertilizers, this incorporated 5,295 ha.  Over 21,00 farmers were also

given grants to maintain grassland, this incorporated 18,881 ha.  No reports have

been completed which assess the impact of these measures on pesticide and

herbicide usage.

Grants to farmers to abstain from the use of pesticide and herbicide use in 20 m

wide border areas of fields is only available in SSAs (Particularly Sensitive area,

High-priority Nature Protection area and Border Zones), because lakes and

waterways are sensitive to PPP.  In total, for the three application periods only 228

farmers received aid for this measure, which covered only 43 ha.

While reducing fertiliser and pesticide applications is reported to be a long running

important issue in Denmark, it would appear that the overall impact of this

programme is likely to only make a small contribution to any reductions.

8. National measures for the Maintenance of Extensive Grassland and the

General Regulatory Framework of France
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Historically, in France there was a lack of political will to make extensive use of

national schemes for environmental management, although there existed a variety

of very diverse local measures.  In 1989, however, the French government first

began to consider applying environmental management schemes under Article 21

of EC Regulation 2328/91. 

Under EC Regulation 2078/92 France has one national programme on maintaining

extensive grassland (31 ECU/ha) and one GRF which has been implemented in

every regions.  France also has regional programmes, which in addition to

implementing the GRF also include specific regional measures and local

programmes.

The GRF part of the regional programmes supports:

m the reduction of fertiliser (125 ECU/ha) and/or PPP (100 ECU/ha); when

both measures applied (150 ECU/ha)organic farming (125-590 ECU/ha)

m conversion of arable land into extensive grassland (313 ECU/ha)

m long term set aside in order to protect water, flora and fauna(375 ECU/ha)

m rearing of local endangered breeds (38 ECU/LSU)livestock density

reduction (188 ECU/ha)

The annual grassland premium is horizontally available and receives by far the

largest proportion of funds.  Out of a possible 160,000 enterprises, about 117,000

entrants received support up to approximately 150 mecu in 1993.  In 1995 the

number of participating enterprises dropped slightly as a specification which

stopped the cancellation of contracts was added to the scheme.  Despite this

decreases the budget of the programme has risen annually.  The total 5 year spend

is estimated at 1 becu.
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Impact of programme on PPP usage

The geographical distribution of participation in this scheme is reported to be

concentrated in mountain areas of central France where cattle breeding is of major

importance and extensification has been in progress for years.  The low level of

premium means this measure is not being adopted in areas with the largest PPP

usage, this having been said, there are not in fact any specific PPP related

conditions in Prime a l'herbe which participants have to comply with.  The measure

is generally considered as income support rather than environmental in its

objectives. 

The scheme for reduced use of inputs in agriculture is restricted to limited areas,

including water catchment areas and river fringes, and also participation is limited

to farmers who meet conditions focusing on extensification (like conversion to

organic farming and setaside).  With the example of Languedoc-Roussillon it can

be seen that the area assigned to organic production is relatively small (26).

Horticulture Wine Fruit

Premium FF/ha 1400 1000 4700

Uptake 1994/95,
ha

29 64 48

Uptake 1995/96,
ha

23 47 59

9. Agri-environmental programme in the Netherlands

The Netherlands has two types of national programme.  One addresses organic

farming, public access, training courses and demonstration project support.  The

other consists of management agreements in Environmentally Sensitive Areas

(ESAs).  These management agreements focus on environmental practices and

landscape preservation.

The Dutch National Programme is distinct from the other member state

programmes, because approximately [65%] of programme costs are for training

26 Uptake of conversion to organic production, Languedoc-Roussillon
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and demonstration projects, so a much lesser emphasis is placed on direct

restriction of inputs.  The Programme supports the Dutch principle that the farmers

must adopt environmental measures by themselves with minimal compensatory

payments.  Support is given in the form of accompanying measures which

increases research, eduction and awareness.

Measure ECU/ha

Demonstration projects:
concerning 'environmentally and nature friendly
management of agricultural/horticultural holdings

364,000 ECU/project;
budget 56 mecu (1993-
1997)

Organic farming:
- introduction
- maintenance

227-842 ECU/ha
91-182 ECU/ha

Training courses 273-546 ECU/participant;
budget 16.7 mecu (1993-
1997)

Agri-environmental contracts Two categories:
- 'light' max. 250 ECU/ha
- 'heavy' max. 350 ECU/ha

It is too early to assess the impact of the demonstration projects on agricultural

practices.  Their does however appear to be an orientation of these projects to

address pesticide usage.  Between November 1994 and April 1995, 65 proposals

were received from farmer organisations and research institutes for demonstration

projects.  Thirty of these projects were related to reducing PPP or

biological/integrated controls. 

10. Lombardy, Italy

The programmes under 2078/92 in Italy have been established and operated as

regional projects.  The planned targets for the Lombardy region are listed in the

table (1).

27 Measures under 2078/92 in the Netherlands
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Measure Target area, 5
years

Target
livestock

Nos.,5 years

Aid
ecu/ha

or ecu/ head
(LU)

A1 Rational use of
fertilisers &
agrochemicals

79,930 100- 230/ha

A2 Conversion or
maintenance of
organic production

1,500 150: annual
crops to 700 for

vines /ha

B Reconversion of
crops to pasture

117,085 180-220/ ha

C Extensification of
livestock stocking
rates

60,930 210/ LU

D1 River basin
management

12,000 150-350/ ha

D2 Aid for rare breeds 4,724 100/ LU

E Care of abandoned
land

5,510 80-100/ ha

F Abandonment of
arable land

4,000

Total 219,725 65,654

28 Programmes available under 2078/92 in Lombardy
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Impact on PPP use

Uptake in the first year of operation is shown in 1.  Generally the level of

participation has been lower than was planned for the first year.  Organic production

has been taken up mostly by farmers already converted to this system of

production.  It has mostly concerned horticultural production.  In this case a large

proportion of the final end of programme target has inscribed.  The target

represents 0.1% of the crops area (permanent and annual) or around 10% of the

horticultural area.

The pesticide reduction programme is aiming to bring in nearly 8% of the crop area

by the end of the project.  Only 15% of the first year target has been entered. 

Programme administrators report that the majority of crop type entered is wine and

not maize.  The low premiums are insufficient compensation for the productivity

reduction associated with adopting the programme for maize.  The target had been

to achieve a reduction of 30% of chemical use:  with the current mix of crops

subscribed this target is unlikely to be achieved.
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Uptake of the option to convert crops to pasture is lower than planned at only 10%

of target.  Again it is reported that the premiums are insufficient.  At this rate of

progress only 1% of the crops area will be withdrawn under the scheme.

The other measures will have very little impact on PPP use.

LOMBARDY Actual farms inscribed in
first year

As %
target

5 year
target

Measure Farms Area
ha

Head Of first
year

As %
total

area or
head

A1 Input reduction,
crops

141 2461 15 7.9

A2 Organic
farming

59 985 328 0.1

B Crop
conversion to
pasture

237 2361 10 11.6

D1 River flood
plain

126 2017 84 1.2

D2 Rare breeds 166 497 46 0.5

E Managing
abandoned
land

34 346 33 0.5

F Arable
abandonment

1 80 10 0.4

29 Uptake of 2078/92 programmes in Lombardy in the 1994/5
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11. Trentino, Italy

The targeted projects and associated budget and payments for 2078/92 in this

region are shown in the table below (30).

TRENTINO Five year
budget

Payments

Measures ecu 1000 ecu/ ha or /head, (LU)

1 Aid for upland grazing 10575 66-198/ha

2 Cultivation of local
maize

75 150/ha

3 Organic farming 60 250-700/ha

4 Conservation of
pasture

6272 10-60/ha

5 Rare breeds 574 100/LU

6 Olive aid 600 400/ha

Total 18156

In this region up take as compared with budget has been higher than some other

regions, but still less than planned (31).

30 Measures of 2078/92 in Trentino region, Italy
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TRENTINO 1994 uptake 1995 uptake % of target

Measure Farms Area Head Farms Area Head 1994 1995

1 Aid for upland
grazing

2213  169
35

2047 15336 105 94

2 Cultivation of
local maize

25 55 22 58 38 41

3 Organic farming 64 280 82 352 65 69

4 Conservation of
pasture

241 31490 20924 81

5 Rare breeds 60 1041 65 0

6 Olive aid 269 169 280 175 38 40

TOTAL 2631  174
40

2672 47410 98 84

Impact on PPP use

The major use of PPP products in the region is for the production of apples.  The

authorities in the region did not expect that the permissable premiums under

2078/92 could attract apple growers into the scheme.  Thus the main PPP

reduction action was for conversion to or maintenance of organic production.  As

was expected this drew in mostly horticultural production.  About 12-13% of

horticultural production of the zone is included: but this represents around 1% of the

arable and permanent crops (excluding pasture).

The other measures may not be expected to have an impact on PPP use.

12. Selected measures in Spain

The majority of measures under 2078/92 can be expected to have very limited

impact on PPP use.  The programme is only just beginning in Spain so that there

are no evaluations yet available.  The analysis here examines the programme for:

31 Extent of uptake of 2078/92 measures in Trentino region, Italy



EU POLICY & PLANT PROTECTION PRODUCTS

Part 4: Farmer research

PRODUCE STUDIES LTD 144

i) organic production;

ii) support of production using Integrated Pest Management.

Spain has a horizontal measure for organic production of which the premia range

from 15,000 to 75,000 pesetas per hectare (32).

Crop Aid,
peseta/ha

Minimum
area

permitted, ha

Crops, non-
irrigated

20,000 5

Crops, irrigated 25,000 1

Horticulture 40,000 0.5

Protected crops 75,000 0.3

Olives and vines 45,000 5

Fruit, non-irrigated 35,000 5

Fruit, irrigated 60,000 1

Pasture 15,000 15

32 Aid for conversion to organic production in Spain
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The target area by crop for the whole of Spain and the full programme is illustrated

in 2.

There are programmes for adoption of Integrated Pest Management in certain

zones.  The target area is for nearly 20,000 ha (33).

Region and
crop

Target area for
uptake in scheme,

ha

Aid
peseta/ha

Vines,
Penedes

4,500 25,000-
50,000

Fruit, Lerida 2,500 65,000

Vines, Galicia 4,000 25,000-
50,000

Table grapes 2,500 25,000-

copyright Produce Studies Group
Fax: *44 (0)1635 43945

TARGET AREA FOR ORGANIC PRODUCTION AID

SPAIN

Source: MAPA

Arable, non-irrigate 21%

Arable, irrigated 10%

Horticulture 15%

Protected crops 5%

Olives 17%

Vines 6% Fruit, non-irrigated 6%

Fruit, irrigated 12%

Pasture 8%

Total
28,130 ha

Figure 2 Target area for organic production, Spain

33 Aid for Integrated Pest Management in Spain
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Region and
crop

Target area for
uptake in scheme,

ha

Aid
peseta/ha

50,000
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Impact of programme on PPP usage

The organic production aid is for a form of production that removes all PPP use. 

The target area represents 0.06% of the area of annual crops, 0.3% of the area of

permanent crops and 0.02% of the area of pasture land in Spain.

The IPM programme is targeting very small specific areas of vines and fruit.  Some

indication of the level of PPP reduction expected can be identified from the

justification of the premium per hectare.  This calculation suggests the following

reductions in PPP use:

Table grapes 29,000 pts/ha

Vines 17,000 pts/ha

Fruit 48,750 pts/ha

Whether such a saving will actually be realised and whether it represents a

reduction on current use will remain to be seen.

F. Conclusion

Due to the lack of detailed evaluations of the agri-environmental programmes to

date it is not possible to provide a precise assessment of their impact on PPP

usage.  A number of the case studies do report some reduction in PPP usage. 

However, it can in general be concluded that while agri-environmental programmes

are likely to have a positive impact in terms of reducing PPP usage, the impact is

probably marginal.

Even though the programmes are very diverse some general observations can be

made:

m Uptake has been greatest in (a) measures which are the least stringent in terms

of programme conditions (b) measures where the financial incentives are

sufficient to make up for loss of earnings. 
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m In terms of PPP usage reduction, uptake is reported to be concentrated on the

least useful measures and the least useful farming types, because financial

incentives are not high enough.

m Where uptake on measures which could have the greatest impact on PPP

usage are reported (extensification, setaside, organic farming),  unless the

measures require total banning of PPP, it is not clear what the actual change in

levels of active ingredients applied is.  There is often not a satisfactory method

of monitoring farmers application procedure.  In other cases it is too early to

appraise the impact.

m Programmes may provide money to farmers for no change in current farming

management and practices.  Farmers are rewarded for continuing types of

farming that might not have changed in the future.  There is often no clear

distinction between 'introduction' and 'maintenance' of farming methods.

m Overall spend on measures which will impact on PPP usage is relatively low,

this is of course partly due to the limited uptake of such measures.

m Programmes may amount to little more than 'back-door' income aid to farmers

with no obvious benefit for the environment.

m A limited number of programmes actually encourage temporary increases in

PPP usage when a special conservation objective is being sought.

m Programmes with large resources for specific environmental targets are in

general only available to a small proportion of the agricultural community.  For

programmes which are available more widely, resources are spread more thinly

and the resulting environmental impact is likely to be less.

The above suggests that unless more environmental targeted measures are

combined with a higher volume of funding overall impact on PPP usage is also

likely to remain limited in future.



EU POLICY & PLANT PROTECTION PRODUCTS

Part 4: Farmer research

PRODUCE STUDIES LTD 149

IV. Directive on Nitrogen Sensitive Areas

There is a close interrelation between fertiliser and PPP use.  The application of

nitrogen is accompanied by a growing plant sensitivity to diseases and therefore

also by an increased use of fungicides and other protection products (as well as

growth regulators for cereals).  Thus any measure discouraging the use of fertiliser

will have repercussions on the use of PPPs and vice versa.  Where agrochemicals

raw materials are used more efficiently emissions of fertilisers and ammonia are

decreased with positive effect on the environment.

The Nitrate Directive (91/676) grew out of EU policies based on more restrictive

national policies, its aim being to reduce the level of nitrate leaching from

agricultural land.  The Directive requires nitrate usage to be controlled at a national

level by the implementation of a Code of Practice.  Action programmes based on

this code had to be established by December 1995 and fully implemented by the

end of 1999.  Action programme measures are required to have rules relating to

(Annex III):

m periods when the land application of certain types of fertilisers is prohibited;

m limitation of the land application of fertilisers, consistent with good

agricultural practice and taking into account the characteristics of the

vulnerable zones concerned;

m the capacity of storage vessels for livestock manure.

Regions with excessive amounts of nitrates (greater than 50 mg of nitrogen/l) have

been designated by member states as "vulnerable".  Compliance with the codes of

good practice and action plans is compulsory in the "Nitrate Vulnerable Zones"

(NVZs) and voluntary elsewhere. 

A. Impact of the Directive on PPP usage

Much of the current orientation of the Nitrate Directive is to areas where there are

problems caused by intensive livestock numbers rather than arable or crop

production.  Thus the majority of the effect will be on grassland, where PPP use is
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extremely low.

The impact of the Directive on Nitrogen Sensitive Areas on PPP usage is very

much dependent on how successful its policies are at reducing fertiliser

applications for arable and other crops.  The action programmes are still very much

in their infancy.  Some evaluations have been done however which perhaps give an

indication of what impact the Directive will have on fertiliser application levels.  For

example:

m The UK Government developed a voluntary pilot Nitrate Scheme for England in

June 1990, in order to improve knowledge of the practical ways in which nitrate

losses can be reduced.  Ten Nitrate Sensitive Areas (NSAs) were designated,

covering approximately 10,500 hectares of land.  An evaluation of the NSAs

concluded that whilst decreases in fertiliser use were recorded by a significant

number of participants, overall change in usage was not large.

m From the 1980s onwards the Netherlands adopted coherent environmental

policies, which aimed at tackling the causes and effects of nitrate pollution. 

These policies were in place under national law before they were adopted under

the Nitrate Directive.  The principle objective was to introduce measures which

stabilised the problems arising from an intensive and concentrated livestock

sector.  An evaluation of the policies has shown that there has been an 18%

drop in the application of manure and nitrogen fertilisers.

m In Spain, water pollution by nitrates is not an important problem weighing on

agriculture.  Hence, nitrate levels in water have not until recently been of

concern to the Spanish authorities.  The government has opted for an approach

which leaves the farmer with a choice of measures.  The measures will not

however demand important changes in the structure of farming and are

predicted not to slow the accelerating intensification of horticultural production. 

No conclusions have been drawn about the impact of the programme on

fertiliser use however it is suggested that the effect will be difficult to measure,

will tend to be localised and will depend on the level of participation.
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V. National programmes for pesticide reduction

The national programmes for pesticide reduction (Denmark, Sweden, Netherlands)

have had limited effect in practice.  In these countries the quantity of PPP use has

fallen.  However the advent of more active PPPs with lower dose rates has been a

technical development in all Member States.  The reported reduction from the Multi-

Year Crop Protection Plan in the Netherlands to 1995 illustrates that reduction in

herbicide use (the advent of new lower dose rate products) was more significant

than the reduction in fungicides and acaracides (34). 

Tonnes active
reduction, 1995 on
average 1984-88

Soil
insecticides

Herbicides Fungicides,
acaricides and

other

Total

Target 45% 31% 23% 45%

Actual 77% 20% 6% 30-35%

Reporting on the first five years of the Swedish programme it was observed "during

the same five year period Scotland achieved an equivalent reduction without

government intervention, indicating that the reductions were largely due to changing

herbicide technology."  (Bellinder, Gummesson and Karlsson, 1993).

VI. Organic production regulation

Council Regulation 2092/91 on organic production of agricultural products sets out

uniform and harmonized rules for this type of production.  The Community rules on

organic production, labelling and inspection were derived to protect organic farming

and give organic products credibility in the eyes of the consumer.  Organic

production methods entail significant restrictions on the use of fertilizers and

pesticides which may have a detrimental effect on the environment or result in the

presence of residues in agricultural produce.  Annexes I and II specify which PPP

may be used.

34  Reduction in PPP use in the Netherlands under the Multi-Year Crop
 Protection Plan
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While the Regulation sets down harmonization rules, it does not set out an organic

farming conversion or support programme.  The agri-environmental measure under

Regulation 2078/92 includes aid to farmers who undertake to introduce or continue

with organic farming.  Programmes adopted under this regulation are implemented

in accordance with Regulation 2092/91.

The area under organic cultivation has increased fourfold in recent years.  The area

however remains a limited share (about 0.3%) of total utilized agricultural area of

EU 12.  It is suggested that the higher prices for organic crops do not necessarily

offset lower yields that are achieved and that support payments are too low to

overcome loss of income from traditional farm practices.

1987 1993 Total utilised
agricultural area in

1992

% of land
organically farmed

Germany 34 000 228 000 16 910 000 1.35

France 40 000 90 000 30 335 000 0.30

United Kingdom 8 600 30 000 18 447 000 0.16

Denmark 4 000 18 600 2 781 000 0.67

Italy 6 000 15 000 17 215 000 0.09

Netherlands 3 400 10 000 2 019 000 0.50

Spain 2 700 8 500 26 389 000 0.03

Belgium 1 200 1 600 1 401 000 0.11

Ireland 1 300 1 600 4 444 000 0.04

Portugal 320 1 500 4 532 000 0.03

Luxembourg 162 500 126 000 0.04

Greece 200 5 741 000 0.00

EU-12 total 102 382 405 500 130 300 000 0.31
Source: Agra Europe February 10 1995

VII. Structural funds

The Fifth Environmental Action programme acknowledged the need to adjust

regional policy to meet targets of sustainable development.  In 1992, two

resolutions by the European Parliament made specific requests for the

18: Areas under cultivation using organic production methods in the EU (in ha)
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incorporation of environmental considerations in regional policy8 and in the

operation of the Community Structural Funds9.

A. The Community structural instruments

The structural funds aim to promote a better economic and social balance across

the European Community and to reduce disparities.  Grants and loans are the

principal structural instruments used to promote adjustment in those regions and

sectors of economic activity that are less well equipped to benefit from the Single

Market.  The backbone of the Community's structural policy are three European

Union Funds which give grants.  These are the European Agricultural Guidance

and Guarantee Funds (EAGGF), the European Regional Development Fund

(ERDF) and the European Social Funds (ESF).  The EAGGF is the instrument of

EU agricultural policy which provides support for the modernisation of agricultural

structures;

In order to promote harmonious overall development, the Community has adopted

a policy focusing on economic and social cohesion with emphasis on non-

repayable financial assistance in six priority objective areas.  These are:

m Objective 1:  structural adjustment of regions whose development is lagging

behind

m Objective 2:  economic conversion of areas seriously affected by industrial

decline

m Objective 3:  combating long-term unemployment and facilitating occupational integration of young people

m Objective 4:  measures to combat unemployment associated with industrial

change

m Objective 5a: structural adaption of agriculture and fisheries

m Objective 5b: economic diversification of vulnerable rural areas

                                                  
    8Resolution of 9 June 1992 on the impact of Community regional policy on the
environment (OJ C176, 13/7/1992, p.34).

    9Resolution of 22 January 1993 on environmental considerations in Structural Funds (OJ
C42, 15/2/93, p.236).
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m Objective 6:  Development of underpopulated regions in Sweden and Finland.

The focus on rural regions is apparent in four of the five objectives even though the

development of rural areas is only mentioned in Objective 5b - most Objective 1

regions are predominantly rural.  In addition to these regional measures Community

assistance to rural development is also possible in the context of the horizontal

measures under Objective 5a and the activities of the ESF (Objectives 3 and 4),

which operates throughout the Community and therefore also in rural areas.

1. Objective 1

For a region to be eligible for Objective 1 support its per capita GDP should have

been less than 75 per cent of the Community average, in the latest three years for

which data are available.  The regions selected (Table 1) account for 38 per cent of

the total Community area and 21 per cent of the total population.  Three countries,

notably Belgium, Germany and the Netherlands were only made eligible under the

1994-99 Operational Programme.
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Country Region 2

Belgium Hainaut.

Germany Brandenburg, Mecklenburg-Western Pomerania, east Berlin,
Saxony, Saxony-Anhalt, Thuringia.

Spain Andalusia, Asturias, Cantabria, Castilla y Léon, Castilla-La Mancha,
Ceuta y Melilla, Valencia, Extremadura, Galicia, Canary Islands, Murcia.

France Corsica, Avesnes, Douai and Valenciennes, the French Overseas
Departments: Martinique, Guadeloupe, Réunion, Guiana.

Greece the entire country.

Ireland the entire country.

Italy Abruzzi (1994-96), Basilicata, Calabria, Campania, Molice, Apulia,
Sardinia, Sicily.

Portugal the entire country.

Netherlands Flevoland.

U.K. Highlands and Islands Enterprise area, Merseyside, Northern Ireland.

1 highlighted areas were only introduced in 1994.  Non highlighted areas were also receiving aid under the
previous Operational Programmes (1989-93)

2 not necessarily the whole of the region covered

All three Funds (EAGGF Guidance section, ERDF and ESF) contribute to the

financing of projects falling under Objective 1.  The EAGGF Guidance Section in

particular (Regulation 4256/88, as amended by Regulation 2085/93) covers

measures that aim to ensure the sustainable development of the rural environment,

to strengthen agricultural and forestry structures, and to maintain, enhance and

restore the landscape.  Such measures are also covered by Objective 5a. 

2. Objective 5b

Areas eligible to receive funding under Objective 5b should satisfy the following

criteria:

m have a high share of agricultural employment in total employment;

m low level of agricultural income;

m low level of GDP per head as an indicator of socio-economic development;

m in certain cases, such as for areas particularly affected by the reform of the

CAP, eligibility may be extended to these areas even if the above criteria are

not entirely met.

19 Regions covered by Objective 1, 1994-1999 1
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The rural areas under 5b (20) account for 17.3% of the Community territory and

6.2% of the total population (EU-12).

Country Region2

Belgium SE Wallonia (Dinant, Phillppeville, Bastogne, Marche en Famenne), East-West Flanders.

Luxembourg 4 cantons (entirely different from 1989-93 programme).

Germany Schleswig-Holstein, Niedersachsen, Nordrhein-Westfalen, Hessen, Rheinland-Pfalz, Baden-

Württemberg, Bayern, Saarland.

Denmark 33 areas spread throughout the country.

Spain Aragon, Balearic Islands, Catalonia, Madrid, Navarra, La Rioja, the Basque country.

France Basse-Normandie, Haute Naormanie, Bretagne, Pays-de-Loire, Poitou-Charentes, Centre,

Bourgogne, Lorraine, Alsace, Champagne-Ardenne, Franche-Comté, Limousin, Auvergne,

Aquitaine, Mide-Pyrénnées, Langeudoc-Rousillon, Rhône-Alpes, Provence-Alpes-Côte d'Azur.

Italy Liguria, Lombardia, Lazio, Marche, Piemonte,Toscana, Trentino-Alto Adige (Trento, Bolzano

and others), Friuli-Venezia-Giulia, Emilia Romagna, Umbria, Veneto.

Netherlands Friesland, Groningen, Drenthe, Overijssel, Limburg, Zeeland.

UK Scottish Highlands and Islands, Devon and Cornwall, rural Wales, Scottish Borders, English

Northern Uplands (Northumberland, Durham, N. Yorkshire, Cumbria, Lancashire,

Humberside, Lincolnshire and the Fens, English Midland Uplands(Derby, Stafford).

Notes:

1. Areas in bold were introduced in 1994.  Other areas were already receiving aid under previous programmes (1989-

93).

2. Not necessarily the whole region is covered.

Overall, objective 5b regions focus on five main priorities

m Diversification of the primary sectors including activities to benefit farmers

(eg, rural crafts, agri-tourism)

m Development of non-agricultural sectors especially support infrastructure

and SMEs

m Development of tourism

m Conservation

m Human resource development

As with Objective 1 regions, all three Funds (i.e. the EAGGF Guidance Section, the

ERDF and the ESF) contribute to the attainment of the targets.  The list of

measures which may be financed by the EAGGF in rural areas is the same as the

20 Regions covered by Objective 5b (EU-12), 1994-99
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list above in respect of the regions lagging behind in development (Objective 1), as

well as the list provided for under Objective 5a (see next section) since such

measures help to achieve the diversification of agricultural activities. 

3. Objective 5a

Whereas Objectives 1 and 5b are specific to certain regions of the Community

(designated on the basis of common criteria), Objective 5a encompasses horizontal

measures applicable throughout the Community but outside regions lagging

behind in development (Objective 1).  The purpose of these measures is to provide

support to agricultural production, processing and marketing structures, within the

context of the CAP.  A range of horizontal structural measures existed covering a

variety of objectives10, notably:

m improving the efficiency of production structures by various aids for the setting

up of young farmers, for management and other services, to provide support to

producer groups, for vocational training, for mountain and hill farming in less

favoured areas;

m improving the situation in agricultural markets, by means of aids for the setaside

of arable land, for more extensive production methods and for the early

retirement of farmers;

m the protection of environmentally sensitive areas;

m improving structures for the processing and marketing of agricultural

products,(eg, application of new processing techniques, improving quality,

improving marketing, re-cycling of waste);

m protection of woodlands and agro-forestry development,(eg, afforestation,

creation of fire breaks, renewing cork oaks).

Following on from the 1992 reforms these individual measures were placed in a

new framework.  One notable agri-environment related change was that schemes

relating to setaside, extensification, environmental measures in sensitive areas and

forestry measures were withdrawn as all these measures were considered to be

                                                  
    10 These are laid down in detail in the regulations applying to Objective 5a, (ie, Regulation

2328/91 which covers measures for farmers and Regulations 1360/78, 866/90 and 867/90 which
cover measures for the processing and marketing of products).  All of these regulations were
amended, following the CAP reform, by Regulation 3669/93.
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covered by various support schemes under the reform of the CAP (Accompanying

Measures - namely Reg 2078/92);
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B. Implementation of Structural Fund measures

1. Development plans

Member states' national, regional or local authorities draw up development plans for

each of the Objectives, following the country's own procedural rules, except in the

case of Objective 5a for which common procedural rules exist at Community level. 

For Objective 1 areas, a Regional Development Plan (RDP) is drawn, which is

specific to a region or all regions concerned in a member state; the RDP is

accompanied by a description of the measures to be applied for the purpose of

attaining Objective 5a.  For Objective 5b areas, a Development Plan for Rural

Areas (DPRA) is drawn which identifies the problems of agricultural structures and

mentions the measures relating to the processing and marketing of agricultural and

forestry products but excludes any other kind of horizontal measure.

Member states submit these plans to the Commission for examination and

negotiation and on the basis of the agreement reached between the Commission

and the member state concerned a Community Support Framework (CSF) is drawn

up.  As a rule, the geographical area and duration of the CSF (from 2 to 5 years)

corresponds to the outline of the plans.  The Commission approves a CSF after

consulting the Committee on the Development and Conversion of the Regions

(Objective 1) or the Committee on Agricultural Structures and Rural Development

(Objective 5b).  Once approved the CSF can, under certain circumstances be

revised and adapted on the initiative of the member state or the Commission

following any new relevant information and/or the results of implementation.

2. Operational procedures

Only those development measures which have been included in a CSF can be

implemented by the three Funds.  These can be in the form of:

m an Operational Programme (OP), which encompasses multi-annual measures

with several Funds contributing to their implementation.  This is the commonest

form and is that preferred by the Commission;

m a national aid scheme;



EU POLICY & PLANT PROTECTION PRODUCTS

Part 4: Farmer research

PRODUCE STUDIES LTD 160

m a global grant, generally managed by an intermediary appointed by the member

state in agreement with the Commission.  This intermediary divides the total

amount into individual grants and distributes those to the final beneficiaries;

m support for technical assistance and studies for the preparation of the

measures.
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Grants are given on the condition that the projects will be part-financed by member

states except in certain cases where a project can be wholly financed by the grant. 

The rates of aid granted by the structural Funds for the realisation of Objectives 1,

5a and 5b are subject to the following limits:

m a maximum of 75 per cent of the total cost and a minimum of 50 per cent

the total public expenditure for measures applied in regions eligible for

assistance under Objective 1.  

m a maximum of 50 per cent of the total cost and a minimum of 25 per cent of

the total public expenditure for measures applied in rural areas (Objectives

5a and 5b).  The application of the standard or higher rate is dependant on

the type of measure;

3. Budgetary resources and expenditure

For CSFs in Objective 1 regions in the period 1989-93, the Community's financial

contribution was 36.2 bn ecu.  Objectives 5a and 5b were given a much smaller

budget in comparison, amounting to 3.4 bn ecu and 2.6 bn ecu respectively for the

same period.  Although Objective 1 has the largest budget of all the three examined

Objectives in reality only a small proportion of this relates to agricultural projects as

such.  Excluding some very limited co-financing of the ERDF and the ESF for

measures involving agricultural and rural structures, the bulk of these measures

would normally be financed by the EAGGF.  This contributes only 15 per cent of the

total Objective 1 budget or 5.4 bn ECU which is more into line with the amounts

earmarked under Objectives 5a and 5b.
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The current Structural Funds programme runs over the 1994-99 period.  The

indicative detailed breakdown of funding by member state was decided in late

January to early February 1994 and is given in 21 for Objectives 1, 5a and 5b.  As

in the previous 5 year cycle, the examined Objectives 1, 5a and 5b are to attract

approximately 10% of the total new structural budget for the period 1994-99 (if the

Cohesion Fund is excluded).  As only a small proportion of the funds reserved for

Objective 1 regions is to be spent on improvements of agricultural structures

(financed by the EAGGF), the importance of agricultural and rural development

projects is small in comparison to the total structural funds budget (less than 20% if

the Cohesion Fund and the Community Initiatives are excluded, see sub-section

3.4).
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in mecu Country shares (%)

Objective 1 Objective 5a2 Objective 5b Objective 1 Objective 5a Objective 5b

Belgium 730 192 77 0.8 3.6 1.3

Denmark - 263 54 - 4.9 0.9

Germany 13,640 1,134 1,227 14.5 21.1 20.0

Spain 26,300 432 664 28.0 8.0 10.8

France 2,190 1,913 2,238 2.3 35.6 36.5

Greece 13,980 - - 14.9 - -

Ireland 5,620 - - 6.0 - -

Italy 14,860 799 901 15.8 14.9 14.7

Luxembourg - 40 6 - 0.7 0.1

Portugal 13,980 - - 14.9 - -

Netherlands 150 159 150 0.2 3.0 2.4

UK 2,360 439 817 2.6 8.2 13.3

TOTAL 93,810 5,371 6,134 100.0 100.0 100.0

Cohesion Fund3 (applicable in four Objective 1 countries: Greece, Spain, Portugal and Ireland) 13,650

TOTAL STRUCTURAL FUNDS 149,444

(of which, Community initiatives) (13,450)

Notes:

1. At 1994 prices.  Including `Community initiatives which will absorb 9% approximately of the total Structural Funds

budget.  However, Objective 5a financing is net (ie, excludes `Community initiatives).

2. Net amount which includes intervention in the agricultural sector (EAGGF) and in fisheries (FIFG)

3. Excluding Community Initiatives and the Cohesion Fund = 68,140 mecu.

4. Excludes the new member states whose allocation of funds (exc. cohesion) = Austria (Objective 1, 165.6 mecus,

5b, 411 mecus), Finland (Objective 5b, 194 mecus) and Sweden (Objective 5b, 138 mecus).

21 Indicative allocation of the Structural Funds by Objective and country, 1994-99
1
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C. Nature of impact of Structural Funds on the plant protection product

usage

Regulation 2078/92 is designed as the principal EU policy to address agri-

environmental issues by compensating farmers for loss of income.  The Structural

Funds grant aid however also incorporated agricultural and environmental

measures, some of which may have an impact on PPP. 

As explained previously member states draw up development plants for the

Objectives which are specific to a region or all the regions in a member state. 

There are a wide range of possible priorities and measures which can be subject

for co-financing from the structural funds and as a consequence it is difficult to

provide a clear assessment of the precise impact of the Structural Funds on PPP

usage.

1. Objective 1

The emphasis of Objective 1 is to help regions which are lagging behind.  While

this Objective has the largest budget only a small proportion is allocated to

agricultural related projects.  In the 1989-93 programmes ECU 5.4 bn went to

agricultural projects.  Funding for agriculture related projects is given for:

m rural infrastructure

m reafforestation

m rural tourism

m irrigation and water resource management

m crop restructuring and conversion

m improving production conditions

m environmental protection measures
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A number of these measures will have an indirect impact on PPP although clearly

the impact may not always be to encourage a decrease in the usage of these

products.  Indeed it has been suggested that Objective 1 measures could in fact be

contradictory to the objective of the agri-environmental regulation in that they may

in fact encourage greater intensity in order to improve farm incomes.  For example,

grants aimed at improving production conditions could encourage an increased use

of PPP, if they were a means to meet higher food quality standards. 



EU POLICY & PLANT PROTECTION PRODUCTS

Part 4: Farmer research

PRODUCE STUDIES LTD 166

Environmental protection measures can concentrate on reducing pollution through

grants for slurry tanks or repairs to silos, (as in the Northern Irish Agricultural

Operational Development Programme) or improving the landscape with tree

planting and hedge laying.  Landscape improvement projects may indirectly impact

on PPP if they involve agricultural land being taken out of production.  Similarly

reafforestation projects may result in reduced PPP usage due to crop conversion. 

In reality, however, it is unlikely that land which was previously used for intensive

agriculture would be used for such projects.  In addition hedge laying and

forestation may not result in reduced PPP usage, PPP may for example be used at

the base of hedges to help develop a wildlife corridor, and hence improve the

environment.

Crop restructuring and conversion projects could impact on PPP.  The grubbing up

of vineyards and orchards would result in a reduction in PPP usage, however in

Greece grants were also available to replant the vineyards with assistance from the

Structural Funds.  Rural tourism and infrastructure measures have no obvious

impact on PPP usage. 

The rural development element of Objective 1 can essentially be regarded as

agricultural assistance with some potential environmental benefits.  Overall the

impact on PPP usage is also likely to be limited.

2. Objective 5a

Objective 5a focuses on the promotion of the development of rural areas in the

context of the reform of the CAP.  Its emphasis is on speeding up the adjustment of

agricultural structures.  Following the 1992 reforms schemes relating to setaside

and environmental measures in sensitive areas were withdrawn from the range of

horizontal structural measures covered by Objective 5a, and even though the 1994-

99 programme extended the scope of the EAGGF Guidance Section to take

greater account of the environmental aspect these measures are likely to only have

a limited and indirect impact on PPP usage.

In many of the national programmes the greatest proportion of the EAGGF

appropriations area allocated to Objective 5a measures as opposed to Objective 1

measures.  In Ireland 70.9% of the EAGGF Guidance section was allocated to



EU POLICY & PLANT PROTECTION PRODUCTS

Part 4: Farmer research

PRODUCE STUDIES LTD 167

measures covered by Objective 5a.  Similarly in Spain and Portugal 43% and

67.5% (respectively) of EAGGF Guidance sections respectively went on Objective

5a measures.

Financial assistance under Objective 5a is approved to:

m implement farm structural measures;

m improve production, processing and marketing of agricultural, forestry and

fishery products.

While some of the measures under these programmes may impact on PPP the

overall effect as with Objective 1 measures will be indirect and limited and may

indeed in part encourage increased intensity.

3. Objective 5b

Objective 5b programmes play an important part in rural development policy.  The

priorities, and the approximate percentage of the resources allocated to each of the

priority funding axis (1989-1993), were as follows:

Priority 1 diversification of the primary sector including alternative activities

benefiting farmers (agri-tourism, rural craft) 36%

Priority 2 development of the non-agricultural sector, especially support

infrastructures and

SMEs  24%

Priority 3 development of tourism 10%

Priority 4 conservation and enhancement of the natural environment               12%

Priority 5 development of human resources                                                      18%

As will be evident form the above, only one of the priority axes has a strictly

environmental objective and the proportion of overall resources devoted to it is only

12% of the total.  Thus it is apparent that the part of the programme with the

strongest potential direct impact is relatively moderately funded.  More generally,

although Objective 5b includes both an agricultural and agri-environmental priority
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axis it is not possible to identify the number of programme measures which could

potentially have a direct/indirect impact on PPP. 

CEAS Consultants (Wye) Ltd and Bureau Europeen de Recherches (BER),

however, co-ordinated the ex-ante and the ex-post evaluation for the EC

Commission of the Objective 5b programmes and projects undertaken in the

regions.  From an analysis of the evaluation reports11, it was found that a wide

variety of project types fell into the category 'environmental'.  While some of the

regions did not have specific environmental sub-programmes, other sub-

programmes had environmental measures/orientations.  In total 12 of the 21

regions studied had specific 'environmental' sub-programmes, with

measures/projects including:

m environment friendly agriculture;

m protection of flora and fauna;

m production of compost from organic waste;

m processing of biomass;

m installation of sewage purification;

m promotion of renewable energy sources;

m air pollution reduction;

m vocational training for environmental protection;

m nature and countryside conservation. 

None of the environmental or agricultural sub-programmes appear to have

contained measures specifically demanding changes in PPP usage.  However, the

environmental priority in Germany is reported to have "successfully encouraged

operations to protect the countryside, reduce pollution caused by chemical

fertilizers and pesticides, and create networks of biotopes", (EC 1995

...implementation of the reform of the structural funds...).  In contrast to this a more

detailed look at four of the ex-post  evaluations (presented below) suggests that

even indirectly the impact of Objective 5b may not be that great on PPP usage. 

                                                  
    1121 evaluation studies were completed all together.  Each evaluation also included 2 case
studies, which looked in more detail at a project/measure.  5 of the 21 evaluations included
environmental case studies.
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4. Case study Objective 5b regions

Cantabria, Spain

The Cantabria OP has four sub-programme.  The conservation and profitable use

of the natural environment sub- programme commands 15% (8.1 mecu) of the total

OP budget.  It aims to maintain and strengthen the region's natural heritage, for its

intrinsic value and for its capacity to create wealth through the profitable use of its

resources.  The sub-programme comprises two measures:
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Sub
programme
II

Conservation & profitable use of the natural environment

Measure 2.1 Protection and conservation of the environment
Objective:
- maintain and protect the countryside of Cantabria expanding
woodland areas, protecting the forest flora and fauna and
protecting the water catchment area
Projects:
- reforestation
- hydrological works
- creation of forest nurseries
- protection of woodland flora and fauna

Measure 2.2 Profitable use of the natural environment
Objective:
- rationalise the exploitation of and production in hill areas and the
natural environment, maintaining environmental equilibrium that
will allow enjoyment of the environment by tourist and in leisure
time
Projects:
- cultivation of hill areas
- improvements for the exploitation of hunting and fishing
- creation and expansion of natural recreation areas
- infrastructures for the profitable use of the hill areas

The potential impact of many of these kinds of measures on PPP has been

discussed under Objective 1 measures (See previous section). Closer examination

of the projects reveals clearly that rather than reducing PPP usage some projects

have considerably increased usage.  The projects addressing the cultivation of hill

areas (total payment and commitment until 31/3/94: 273,979 MPTA) however are

reported to have a marked negative impact on PPP reduction.  Indeed, 'the number

of hectares fertilised and treated with insecticides' is used as an indiction of how

successful these projects have been.  The socio-economic evaluation of this

programme concludes that some 1,230 ha had been treated with insecticides and

fertilisers as a result of the OP.  This however only represents 0.38% of the total

forested area of Cantabria.  Although a number of projects have been developed,

the impact all over the territory appears to have been sparse and limited.

22 Objective 5b programmes in Cantabria, Spain
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Hessen, Germany

The aim of the Hessen rural development programme was to "strengthen the

linkages between environmental improvement and (regional) economic growth; not

only in terms of avoiding environmental damage but in terms of achieving positive

synergetic effects".  In line with the priority axes the operational Programme (OP)

for Hessen is divided into four main sub-programmes, each comprising of a

number of project areas :

1. agriculture-related measures (EAGGF):village renewal, marketing oriented

measures, rural/agricultural infrastructure, (farm) tourism, reafforestation;

2. non-agricultural economic development (ERDF): economic development,

rural services and infrastructure, tourism, (re)training;

3. environment-oriented measures (EAGGF, ERDF): environmentally-friendly

farming; production of compost from organic waste; promotion of renewable

energy sources;

4. human resources development (ESF): retraining and qualification of farmers

and farm family members, qualification with the aim of the development and

diversification of non-agricultural employment opportunities.

In general, the environmental quality in most of the Hessian 5b-areas is considered

to be comparatively high.  It is considered that many of the ecologically valuable

areas depend on a continuation of low input land use systems.  The abandonment

of existing extensive farming systems in the Objective 5b areas would be linked

with dramatic losses in biotopes, species and environmental quality in the regions. 

In terms of environment-friendly agriculture the most important programme

measures were:

m management agreements and public services offered by farmers in the

fields of the maintenance of the landscape and establishment of biotope

networks;

m establishment of two nature protection information centres;

m installation of storage facilities for silage and slurry, a pilot scheme "personal
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computer and fertilizer management soft-ware" linked with working groups

and training.

As opposed to a reduction in PPP usage the environment orientated measures

appear to seek only to encourage the maintenance of the existing low levels of

application.  In the 1994 socio-economic evaluations 419 management agreements

were reported and the total budget for the sub-programme was 7.81 Mecu of which

the EU financed 40% (3.13 Mecu).

Bayern, Germany

As with the Hessen rural development programmes the OP for Bayern consisted of

four sub-programmes, one of which specifically targets environmental objectives.   

Sub-programme 3: Environment protection, natural preservation and
landscape enhancement

Measure 3.1 Environment preserving agriculture

Measure 3.2 Protection of flora and fauna

Measure 3.3

3.3.a Processing of biomass

3.3.b Installation for sewage purification and air pollution
reduction

Measure 3.4 Vocational training for environmental protection

Allocated budget 76,565 mecu

as % of total
budget

12.9 %

The measures to encourage environment preserving agriculture and protection of

flora and fauna were designed to accompany agricultural measures and could have

included PPP usage specifications.  A lack of targets in the OP prevented any

assessment of their degree of achievement within the socio-economic evaluations,

hence no conclusions can be drawn about the impact of the Bayern OP on PPP

usage.

23 Sub-programme of Objective 5b, Bayern
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Luxembourg

The OP for Luxembourg has five priority axes and while there is a sub-programme

dealing with the general environment the agricultural axis addresses a number of

environmental issues which relate to PPP usage.  The objective of the programme

is to help agriculture adjust so that it can stabilise the population and respect the

quality of water.  The agricultural sub-programme has seven measures to improve

the use of inputs and by-products of agriculture, its extensification, the development

of structure and infrastructure, diversification and development of tourism. 

While the measures of this OP are quite clearly designed to have an impact on

PPP usage, at the time of the evaluation at least three of the seven measures had

not been implemented and in a further two applications were limited, making an

evaluation of the impact impossible.

A more detailed look at the Objective 5b OPs suggests that while the programmes

may have agricultural and environmental priority axes, some of which with

objectives orientated to reducing inputs, the overall impact on PPP usage appears

to be very limited.  In general it would appear there are a limited number of

measures, and even for the measures introduced application and uptake has been

limited. 

D. Conclusions

The overall impact of the Structural Funds OP on PPP usage appears to be limited.

 Given the nature of the funds and their objective this is perhaps not surprising.  Not

only have the Structural Funds endeavoured not to duplicate the PPP usage

measures addressed in the agri-environmental regulation but also the objectives

are not always orientated to environmental priorities.

The most important Structural Fund programmes approved by the Commission

appear to have focused relatively little attention for safeguarding the environment. 

This having been said the Commission initiative to refocus the Structural Funds

shows clearly that the intention is to make them more environmentally sensitive and

environmentally friendly (Communication on the Future of Community Initiatives

under the Structural Funds (94) 46).  It is also now obligatory to include an

assessment of the environmental situation in regions involved and Objective 1 and
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5b programmes and an ex-ante evaluation of the environmental effect of the

strategies and activities foreseen.
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PART 4: FARMER RESEARCH

I. Introduction

The number of economic observations concerning farmer behaviour since CAP

reform are limited (at best three years).  This is insufficient on its own to make

possible the connection between PPP use as affected by changes in crop

management.  It was therefore necessary to carry out farmer surveys to

supplement the data needs.  This part of the report presents the findings of the

research.

A. Location of farmer interviews

The work involved a small number of group discussions in selected regions. 

Discussions were combined with self completion questionnaires during the course

of the meetings.  Each meeting lasted around 1½-2 hours.   11 meetings were held

at the end of May and into the beginning of June.  105 farmers attended the

meetings.  Location and crop orientation are found in 24.

Location of farmer groups Crop orientation of group Locations

Germany 1 grain and oilseed
1 grain/oils + potatoes

Nedersachen,
Sachsen-Anhalt

France 1 grain + oil crops
1 wine

Centre
Languedoc

UK 1 grain + oilseed
1 grain/oils + potatoes

Boston, Maidstone

Italy 1 apple, some wine Trentino

Spain Wine
Apples and fruit

La Rioja
Lerida

Denmark 1 grain + oilseed Funen

Netherlands Potatoes + wheat Flevoland

TOTAL 11

Table 24 Location of farmer group interviews and crop orientation of each
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B. Interview topic guide

The farmer meetings discussed the various subjects specified in the topic guide

and usually this was in the same general order as the guide.  The discussion was

interspersed by self-completion questionnaires as identified in the topic guide

below.

ISSUE QUESTIONNAIRE 1

1. Farm and farm characteristics

- farm structural changes in last three years

- new investments

- labour and machinery resources: under utilised or over utilised

- grants received:

arable payments simplified scheme

arable payments full scheme

-

other grant aided schemes to which farm belongs eg environment payment

schemes.

2 Discuss changes in the CAP in last three to four years and impact on crop

management:

- more or less seed use?

- more or less fertiliser?

- more or less agrochemicals?

- more or less cultivation and mechanical weed control?

- other different cultural practices?

- crop rotations

- higher or lower quality

3 Recent use of agrochemicals, current season

ISSUE QUESTIONNAIRE 2

Discuss factors that determine level of agrochemical use

Relationship between cost of agrochemicals and use

Relationship between price of crop and agrochemical use
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Crop quality characteristics and agrochemical use

4. Changes in agrochemical use over the last three years

ISSUE QUESTIONNAIRE 3

Explore reasons for change in use of agrochemicals

weather

crop price

quota/setaside

EC payments

new varieties

rotation

demand for quality

retailers specification

chemical price changes

labour and machinery

new agrochemicals

environmental legislation

ISSUE QUESTIONNAIRE 4

5. Impact of further change in crop value and EC payments on crop inputs

ISSUE QUESTIONNAIRE 5

Discuss reasons for the different responses.

The actual self-completion questionnaires used are found at Appendix I.
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II. Characteristics of farmers participating

A. Cropping

The percentage of farmers with different crops in the groups is shown in 25.  The

average area of the crop, where it was grown, by country is shown in 26.  Note that

the farms in the East Lander of Germany effect the average.
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Overall
% with each
of the crops

UK Italy Ger-
many

France Den-
mark

Spain Nether-
lands

Winter Wheat 100 0 100 50 100 43 92

Spring Wheat 5 0 81 6 0 0 25

Barley 68 0 38 11 100 67 25

Grain Maize 0 0 6 17 11 0 0

Silage Maize 0 0 69 17 44 0 8

Oilseed Rape 58 0 94 39 44 5 0

Sugar beet 37 0 44 0 89 43 100

Potatoes 42 0 0 0 0 10 100

Sunflower 0 0 38 44 0 14 0

Vines 0 71 81 50 0 43 0

Apples 21 86 31 0 0 48 0

Citrus 0 0 44 0 0 0 0

Fruit 84 0 0 44 56 0 25

Non-industrial
set-aside

5 0 13 6 22 5 0

Industrial
set-aside

68 0 19 28 89 43 75

Other crops 0 0 31 0 0 0 0

Table 25 % of farms with different crops attending the group meetings



EU POLICY & PLANT PROTECTION PRODUCTS

Part 4: Farmer research

PRODUCE STUDIES LTD 180

Overall average,
hectares, on

farms with at least
some

UK Ital
y

Ger-
man

y

Franc
e

Den-
mark

Spain Nether-
lands

Average UAA 394 29 566 91 186 37 51

Winter Wheat 161 153 60 81 14 15

Spring Wheat 19 1 2

Barley 51 109 7 29 11 5

Grain Maize 72 15 1

Silage Maize 15 30 16 3

Oilseed Rape 48 110 16 19 6

Sugar beet 81 31 18 8 12

Potatoes 59 58 15

Sunflower 32

Vines 12 31 11

Apples 12 24

Citrus

Fruit 11 3

Non-industrial
set-aside

28 82 12 18

Industrial set-aside 17 22 5 17 7

Other crops 107 243 31 31

B. Farmer education and age

Two thirds of farmers interviewed had some form of agricultural qualification (27). 

13% were over 55 years old and 27% under 34 years old (28).

Table 26 Average area of different crops on farms in group meetings
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UK Italy Ger-
man

y

France Den-
mark

Spain Nether
-lands

Self taught 32% 43% 13% 28% 78% 67% 0%

Agricultural Skills
Examination

19%

HND/Diploma 42% 29% 31% 72% 22% 22% 67%

Degree 5% 14% 44% 11% 0% 11% 33%

Other 21% 14% 6% 0% 0% 0% 0%

AGE UK Italy Germany France Denmark Spain Nether-
lands

Under 25 0% 14% 0% 0% 0% 22% 0%

25-34 11% 14% 13% 33% 11% 11% 58%

35-44 74% 29% 25% 44% 44% 22% 33%

45-54 16% 29% 31% 22% 22% 22% 8%

55-64 0% 14% 31% 0% 11% 22% 0%

65+ 0% 0% 0% 0% 11% 0% 0%

C. Ownership and EC payments

Most of the farms had some rented land and some owned (29).  Participation in the

Arable Payment Scheme and receipt of other grants is specified in 30.

Table 27 Agricultural qualification of farmers interviewed

Table 28 Age of farmers interviewed
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Percent of
farms

UK Italy Ger-
many

France Denmark Spain Nether-
lands

Wholly owned 21% 43% 25% na 66% 11% 0%

Wholly rented 11% 0% 19% na 12% 83%

Partly
owned/partly
rented

68% 57% 56% na 24% 89% 17%

Overall %,
some

multiple
answers

UK Italy Ger-
many

France Denmark Spain Nether-
lands

Simplified
Arable
Payments

5% 0% 0% 6% 33% 67% 83%

Main Arable
Payments

95% 0% 100% 39% 88% 22% 17%

Environmental
Protection

21% 0% 19% 0% 88% 8%

Other 16% 0% 31% 39% 84% 0%

Table 29 Ownership of land of farmers interviewed

Table 30 Receipt of EC payments by farmers interviewed
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D. Changes in farm investment in recent years

Wherever possible farmers do seek to expand their holdings by rent or land

purchase so as to reduce the fixed costs per hectare: spreading machinery and

labour costs over larger areas.  However adjacent or near adjacent land is seldom

available for purchase or rent.  Even when it is the limited availability pushes up

prices.  Nevertheless good incomes of the last three to four years have given cash

for a number of farmers to make such expansions.

In permanent crops the main investment has been in replanting, often with different

row structures or growth types to facilitate mechanical harvesting or harvesting with

less labour.  Apples as a crop have been especially subject to such investment. 

Investment in replanting of new varieties with better yield quality has also been a

characteristic.  Apart from structure, the main investment change has been in

machinery.  There continues to be a search to reduce labour costs and/or own

labour time through improved mechanisation.

III. Changes in CAP in recent years and impact on crop management

Universally and in all crops farmers admit that changes in the CAP have triggered a

thorough examination of input use.  In the first instance it was variable costs,

particularly fertiliser and PPPs, that were subject to scrutiny and reduction.  After all

fixed costs, by definition, could not be changed rapidly.  Most farmers admit that

their first reaction in 1993 and 1994 was an over reaction.  Parallels can be drawn

with the introduction of milk quotas in 1994 and animal feed use.  Initially there was

an over reaction: a greater reduction in feed use compared to the new and

balanced economic optimum.  What milk quotas did for feed and what CAP reform

has done for PPP use is to focus attention on 'prudent' and 'rational' use.  Farmers

claim to use prophylactic treatments less, awaiting indices of infestation to reach

thresholds before treating.  In part this continues to be helped by more effective

monitoring systems and more effective new chemicals.
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The impact of CAP change today is now having an effect on 'fixed' costs.  Farmers

are examining carefully labour and machinery costs.  For example, in some

countries, reduction of the seedbed area prepared by ploughing is common place. 

Farmers have sought more often to use minimal cultivation and sometimes more

PPP (eg glyphosate).

In permanent crops the increasing pursuit of quality (eg lower yield limits applied to

vines) has encouraged greater attention to protection from pests and diseases. 

Farmers report growing demands for quality produce which means fewer skin

blemishes etc.

With annual crops most farmers reported their responsiveness to particular

changes in direct payments for different crops.  Payments for oilseed crops have

been more volatile than for cereals: farmers claim they have changed cropping in

response to such payments.  Sometimes this can arise from conversion of the per

tonne price into per hectare payments for specific regions.  Examples quoted by

farmers include changes in linseed area in UK, non-irrigated protein peas in some

regions of France and shifts to more forage maize in the Netherlands.  In short the

more direct impact of CAP on per hectare returns for crops (rather than the indirect

effect via price support) can lead to particular manifestation of the premia

calculating rules and hance localised cropping shifts.  Farmers say that they will

continue to behave in direct response to such payments where appropriate. 

IV. Agrochemical use

A. Levels of use

The purpose of the survey was not to determine levels of PPP use (that has been

better analysed in other studies in the project).  However farmers were asked to

indicate both the percentage of crop receiving a treatment and the average number

of treatments (31).  Establishing these levels helped focus the subsequent

discussions on changes in use and factors influencing such changes.
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Crop Averages, all
countries

Herbicide
s

Fungicides Insecticides

Winter Wheat % Treated 99 97 86

No. of
treatments

1.6 2.0 1.3

Spring Wheat % Treated 100 100 100

No. of
treatments

1.5 1.7 1.5

Barley % Treated 100 100 94

No. of
treatments

1.5 1.6 1.3

Grain Maize % Treated 100 90

No. of
treatments

2.0

Silage Maize % Treated 100

No. of
treatments

1.5

Oilseed Rape % Treated 100 94 100

No. of
treatments

1.6 1.3 2.0

Sugar beet % Treated 96 79 97

No. of
treatments

3.1 1.2 1.7

Potatoes % Treated 98 98 88

No. of
treatments

1.5 6.7 2.2

Sunflower % Treated 100 76 88

No. of
treatments

1.4 1.0 1.0

Vines % Treated 70 100 88

No. of
treatments

1.8 10.8 3.6

Apples % Treated 78 100 100

Table 31 Extent of treatment of crops with PPPs
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No. of
treatments

2.9 9.7 4.7

B. Recent changes in PPP use

Farmers were asked what had happened to the levels of PPP use (herbicides,

fungicides and insecticides) over the last five years.  The results have been

summarised for the seven countries.  The net changes are summarised in 1 and

the average answers per crop are found at 32. Increase in use seems to have

occurred in oilseed rape, potatoes and vines, and decreased in most other crops. 

(Farmers were asked to describe such change in terms of number of treatments. 

The results record the number of farmers that have changed and not necessarily

the volume of change.)

copyright Produce Studies Group
Fax: *44 (0)1635 43945

CHANGES IN PPP USE ACCORDING TO FARMERS

OVER LAST FIVE YEARS

Source: Produce Studies research
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Overall average
by crop

Change Herbicides Fungicides Insecticides

Winter Wheat Increased 40% 53% 26%

Decreased 67% 62% 48%

Same 24% 28% 51%

Barley Increased 37% 45% 37%

Decreased 51% 46% 41%

Same 48% 47% 50%

Maize Grain Increased 50%

Decreased 100%

Same 50% 100%

Maize Silage Increased 50%

Decreased 50% 25% 50%

Same 50% 75% 75%

Oilseed Rape Increased 33% 47% 33%

Decreased 20% 29% 21%

Same 56% 35% 73%

Sugar Beet Increased 61% 58% 50%

Decreased 53% 63% 64%

Same 39% 47% 31%

Potatoes Increased 40% 68% 56%

Decreased 35% 59% 55%

Same 43% 40% 59%

Sunflower Increased 25% 50% 38%

Decreased 63% 12% 38%

Same 12% 38% 25%

Vines Increased 39% 56% 63%

Decreased 38% 50% 50%

Same 49% 44% 38%

Table 32 % of farms with different changes in PPP use during last five years
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Apples Increased 70% 43% 33%

Decreased 42% 47% 40%

Same 49% 40% 38%
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C. Factors that determine changes in PPP use levels

Farmers were asked to score eleven factors in terms of their relative importance for

influencing levels of PPP use.  They were asked to give a score out of 100 where

100 was a the score for a very critical factor.  The average for all crops and all

countries is shown in 2.  Weather is the most important factor followed by crop

prices and the need to preserve crop quality.  Individual crop scores are in 3 to 5.

The advent of new technology in terms of new varieties, new agrochemicals and

further mechanisation/automation is not something that pre-dated CAP reform and

then stopped.  The agricultural input industry continues to invest in Research and

Development.  The fruits of this investment are entering commercial use each year.

 Farmers themselves recognise the impact of such technological innovation over

PPP use: sometimes increasing the economic optimum of PPP use through higher

yield potentials, sometimes decreasing through input substitution.

As would be expected the farmer survey illustrates that relatively greater

importance of the pursuit of quality in determining PPP use levels for vines and

apples compared to annual crops.
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RELATIVE INFLUENCE OF DIFFERENT

FACTORS ON USE OF PPP
AVERAGE, ALL CROPS, ALL COUNTRIES

Source: Produce Studies research
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Figure 2 Importance of different factors in influencing PPP use, all crop
average
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RELATIVE INFLUENCE OF DIFFERENT

FACTORS ON USE OF PPP
WHEAT, BARLEY, RYE, MAIZE

Source: Produce Studies research
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Figure 3 Importance of different factors in influencing PPP use, cereals
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RELATIVE INFLUENCE OF DIFFERENT

FACTORS ON USE OF PPP
OSR, POTATOES, SUNFLOWER, SUGAR BEET

Source: Produce Studies research
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Figure 4 Importance of different factors in influencing PPP use, industrial
crops
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D. Sensitivity of PPP use to price changes

Farmers were asked to indicate the impact of changing prices for crop output (+ or -

20%) on whether they would increase or decrease PPP use (or whether it would

make no difference).  The summary net shift (as determined by percentage of

farmers increasing less the percentage decreasing) are shown in 5 for arable crops

and permanent crops.  These results are the average for both impact of increasing

price and impact of decreasing prices.  Clearly this shift in percentage of farmers

increasing or decreasing use is not the same thing as the change in use of PPP, for

example, measured in number of treatments.  At the same time farmers were

asked about potential increase or decrease in other inputs associated with a price

change.

copyright Produce Studies Group
Fax: *44 (0)1635 43945

RELATIVE INFLUENCE OF DIFFERENT

FACTORS ON USE OF PPP
VINES AND APPLES

Source: Produce Studies research
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Figure 5 Importance of different factors in influencing PPP use, vines and
apples
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Sensitivity of different inputs to crop price changes

Source: Farmer survey
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Figure 6 Sensitivity of different inputs to crop price changes

The findings illustrate the relative order of extent to which inputs are affected by

price changes.  In arable crops expenditure on machinery and fertiliser are claimed

to be more influenced by shift in producer prices than PPPs.  This tends to confirm

the results of changes in the last few years: fertiliser was more affected than PPPs

in a sustained way and it is mechanisation that is most under scrutiny at the

moment.  For permanent crops (vines and apples) the most sensitive input appears

to be varieties (new re-planting) labour (casual) and machinery costs.  PPP shifts

are the fourth most sensitive compared to being the third most sensitive for arable

crops.

The survey also illustrates the relative sensitivity of different PPP types to price

changes.  In arable crops it was found to be fungicides followed by insecticides and

then herbicides.  For permanent crops the order was still fungicides as the most

sensitive but secondly herbicides with insecticides in third place.

Interestingly if impact of a 20% fall in prices is contrasted to an increase in prices,

then the reaction is different.  Taking the average net percentage of farmers

changing for all seven inputs then the average net decline is 32% for arable

farmers and 27% for permanent crop farmers.  On the other hand an increase in
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prices provoked an average net percentage of 15% farmers increasing inputs (all

inputs averaged) and 22% for permanent crops.  This unequal reaction appears to

reflect the reality of the response over recent years.  In anticipation of price falls a

majority of farmers reduced input use.  However, the more recent recovery in crop

prices does not seem to have provoked an equal recovery.  Downward price

shocks seem to trigger harsh reappraisal of optima for marginal input cost equalling

marginal output value.  This re-appraisal changes the knowledge level of farmers

from a technical standpoint such that better optimisation of inputs is being achieved.

Even if prices recover, the former levels of use are no longer considered optimal

(5).

Sensitivity of all inputs to increase or decrease in crop 
prices

Source: Farmer survey
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010203040 0 10 20 30 40

Crop prices increase by 20%
Crop prices decrease by 20%

Average of replies (farmers saying will increase inputs less farmers who say they 
will decrease inputs)

Figure 6 Sensitivity of all inputs to increases or decreases in crop prices

The table (33 and 34) shows the results for each crop.
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Impact on the following
inputs:
% farmers saying

Wheat Rye Barley OSR Pot-
atoes

S/Beet Grain
Maize

Sun-
flowers

Apples Vines

Fertiliser Increased 6% 5% 4% 14% 5% 7%

Decreased 33% 33% 20% 51% 6% 30% 100% 43% 34% 23%

Same 61% 66% 80% 44% 90% 70% 43% 61% 69%

Seed Increased 3%

Decreased 30% 9% 24% 25% 4% 28% 22%

Same 68% 100% 91% 76% 75% 96% 100% 72% 44%

Herbicides Increased

Decreased 33% 20% 68% 4% 26% 50% 28% 22% 7%

Same 66% 100% 80% 32% 96% 74% 50% 72% 78% 93%

Insecticides Increased 4% 4% 4%

Decreased 38% 50% 15% 27% 10% 22% 57% 16% 12%

Same 58% 50% 85% 72% 86% 78% 100% 43% 84% 84%

Fungicides Increased 4%

Decreased 37% 25% 46% 49% 50% 14% 35% 8%

Same 59% 100% 74% 53% 100% 52% 50% 86% 65% 92%

Labour Increased 3% 17% 4%

Decreased 37% 20% 53% 42% 39% 50% 28% 46% 40%

Same 60% 100% 80% 47% 58% 44% 50% 72% 54% 57%

Machinery Increased 4% 8% 5% 5% 12%

Decreased 40% 50% 38% 55% 25% 28% 50% 57% 65% 35%

Same 56% 50% 62% 44% 67% 67% 50% 43% 30% 53%

Table 33 % of farmers increasing or decreasing different inputs if crop prices FELL
by 20%
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Impact on the following
inputs:
% farmers saying

Wheat Rye Barley OSR Pot-
atoes

S/Beet Grain
Maize

Sun-
flowers

Apples Vines

Fertiliser Increased 32% 9% 34% 5% 17% 28% 36% 11%

Decreased 5% 2% 5% 8%

Same 68% 100% 91% 66% 42% 81% 100% 72% 59% 81%

Seed Increased 11% 22% 2% 14% 33%

Decreased 3% 6%

Same 86% 100% 78% 98% 94% 100% 100% 86% 67% 67%

Herbicides Increased 19% 10% 14% 13% 28% 11%

Decreased 3% 15% 4% 5% 8%

Same 78% 100% 90% 72% 51% 83% 100% 72% 84% 92%

Insecticides Increased 17% 9% 46% 6% 13% 28% 29% 4%

Decreased 3% 5% 8%

Same 83% 100% 91% 54% 94% 84% 100% 72% 66% 88%

Fungicides Increased 40% 33% 15% 41% 19% 24% 43% 33% 11%

Decreased 33% 3% 5% 8%

Same 60% 33% 85% 60% 76% 72% 100% 57% 62% 81%

Labour Increased 13% 26% 10% 11% 10% 41% 26%

Decreased 5% 5% 6% 8%

Same 83% 100% 74% 90% 85% 84% 100% 100% 51% 74%

Machinery Increased 17% 36% 9% 52% 34% 14% 45% 38%

Decreased 6% 4% 3%

Same 82% 100% 63% 91% 43% 62% 100% 86% 52% 62%

Table 34 % of farmers increasing or decreasing different inputs if crop prices
ROSE by 20%
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Appendix I: Farmer self-completion questionnaires

SELF COMPLETION QUESTIONNAIRE 1

1. What is the area of your farm, including set aside and rotational grassland?                   ha

2. What area of the following crops are you growing on your farm for 1996 harvest?
CROP AREA

WINTER WHEAT
SPRING WHEAT

BARLEY
GRAIN MAIZE

SILAGE MAIZE
OILSEED RAPE

SUGAR BEET
POTATOES

SUNFLOWER
VINES

APPLES
CITRUS

NON-INDUSTRIAL Setaside
INDUSTRIAL Setaside

OTHER CROPS

           
           
           
           
           
           
           
           
           
           
           
           
           
                    
    

3. Please indicate your agricultural qualifications by ticking the appropriate box.

Self Taught o
HND (Diploma) o
Degree o
Other-Please specify             
                                         

4. Please indicate, by ticking the appropriate box, the age group you are in.

Under 25 o
25 - 34 o
35 - 44 o
45 - 54 o
55 - 64 o
65+ o

5. Please indicate, by ticking the appropriate box, whether your farm is:-

Wholly owned o
Wholly rented o

Partly owned/partly rented o
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6. Are you receiving any of the following Subsidies or Grants? Please tick the appropriate box.
YES NO

1) Arable payments

- Simplified Scheme for small farms o o
- main scheme o o
2) Grants related to

environmental protection. o o
PLEASE SPECIFY                                                    
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PSL 7485 SELF-COMPLETION
QUESTIONNAIRE 2

For each crop grown, please indicate what percentage is treated with each chemical type; and on average the number of
treatments that crop will have received by the end of the crop year.

TICK BOX
IF CROP
GROWN

Herbicides Fungicides Insecticides

Winter wheat ¨ % treated % % %

Number of treatments

Spring wheat ¨ % treated % % %

Number of treatments

Barley ¨ % treated % % %

Number of treatments

Grain Maize ¨ % treated % % %

Number of treatments

Silage maize ¨ % treated % % %

Number of treatments

Oilseed rape ¨ % treated % % %

Number of treatments

Sugar beet ¨ % treated % % %

Number of treatments

Potatoes ¨ % treated % % %

Number of treatments

Sunflower ¨ % treated % % %

Number of treatments

Vines ¨ % treated % % %

Number of treatments

Apples  ¨ % treated % % %

Number of treatments

Oranges ¨ % treated % % %

Number of treatments % % %
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SELF-COMPLETION QUESTIONNAIRE 3

We would like to know how, if at all, your use of agrochemicals on crops has changed over the last five years.  For each crop
you grow, please indicate by ticking the appropriate box in the grid below, whether you have increased, decreased or
maintained the level of use of each chemical type.

Change in Agrochemical
over the last 5 years Herbicides Fungicides Insecticides

Winter wheat Increased ¨ ¨ ¨
Decreased ¨ ¨ ¨

Same ¨ ¨ ¨
Spring wheat Increased ¨ ¨ ¨

Decreased ¨ ¨ ¨
Same ¨ ¨ ¨

Barley Increased ¨ ¨ ¨
Decreased ¨ ¨ ¨

Same ¨ ¨ ¨
Maize Grain Increased ¨ ¨ ¨

Decreased ¨ ¨ ¨
Same ¨ ¨ ¨

Maize Silage Increased ¨ ¨ ¨
Decreased ¨ ¨ ¨

Same ¨ ¨ ¨
Oilseed Rape Increased ¨ ¨ ¨

Decreased ¨ ¨ ¨
Same ¨ ¨ ¨

Sugar beet Increased ¨ ¨ ¨
Decreased ¨ ¨ ¨

Same ¨ ¨ ¨
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Potatoes Increased ¨ ¨ ¨
Decreased ¨ ¨ ¨

Same ¨ ¨ ¨
Sunflower Increased ¨ ¨ ¨

Decreased ¨ ¨ ¨
Same ¨ ¨ ¨

Vines Increased ¨ ¨ ¨
Decreased ¨ ¨ ¨

Same ¨ ¨ ¨
Apples Increased ¨ ¨ ¨

Decreased ¨ ¨ ¨
Same ¨ ¨ ¨

Oranges Increased ¨ ¨ ¨
Decreased ¨ ¨ ¨

Same ¨ ¨ ¨
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PSL 7485 SELF-COMPLETION
QUESTIONNAIRE 4

Listed below are a number of factors which may or may not have influenced a change in the level of use of agrochemicals on
crops.  For the three most important crops on your farm, we would like to know the level of influence each of these factors
has had on the change in chemical usage.

For each crop, please give the most influential factor 100 points, then give the other factors a score of between 0 and 99,
where 0 is of no influence at all and 99 is very influential.  You may give more than one factor the same score if it is between
0 and 99, but only one factor a score of 100.

Please write in Crop Type

FACTORS Crop 1

                                  

Crop 2

                                  

Crop 3

                                

SCORE SCORE SCORE

Weather                                                 

Crop price                                                 

Quota/setaside                                                 

EC payments                                                 

New varieties                                                 

Rotation                                                 

Demand for quality                                                 

Chemical price
changes

                                                

Labour and machinery                                                 

New agrochemicals                                                 

Environmental
legislation
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PSL 7485 SELF-COMPLETION QUESTIONNAIRE 5

We would like to know how you feel your level of crop input would change under two different scenarios. 
Please indicate in the grid on this page, by ticking the appropriate box, whether each input for your three main crops, would
increase, decrease or stay the same if your crop output value were to decrease by 20%.

SCENARIO 1 Please write in crop type

Value of crop output down 20%

INPUTS

Crop 1

                    

Crop 2

                      

Crop 3

                      

Fertilisers Increased ¨ ¨ ¨
Decreased ¨ ¨ ¨

Same ¨ ¨ ¨
Seed Increased ¨ ¨ ¨

Decreased ¨ ¨ ¨
Same ¨ ¨ ¨

Herbicides Increased ¨ ¨ ¨
Decreased ¨ ¨ ¨

Same ¨ ¨ ¨
Insecticides Increased ¨ ¨ ¨

Decreased ¨ ¨ ¨
Same ¨ ¨ ¨

Fungicides Increased ¨ ¨ ¨
Decreased ¨ ¨ ¨

Same ¨ ¨ ¨
Labour Increased ¨ ¨ ¨

Decreased ¨ ¨ ¨
Same ¨ ¨ ¨

Machinery Increased ¨ ¨ ¨
Decreased ¨ ¨ ¨

Same ¨ ¨ ¨
SELF-COMPLETION QUESTIONNAIRE 5 (cont.)
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Please indicate in the grid on this page, by ticking the appropriate box, whether each input for your three main crops, would
increase, decrease or stay the same if your crop output value were to increase by 20%.

SCENARIO 2 Please write in crop type

Value of crop output up 20%

INPUTS

Crop 1

                      

Crop 2

                      

Crop 3

                       

Fertilisers Increased ¨ ¨ ¨
Decreased ¨ ¨ ¨

Same ¨ ¨ ¨
Seed Increased ¨ ¨ ¨

Decreased ¨ ¨ ¨
Same ¨ ¨ ¨

Herbicides Increased ¨ ¨ ¨
Decreased ¨ ¨ ¨

Same ¨ ¨ ¨
Insecticides Increased ¨ ¨ ¨

Decreased ¨ ¨ ¨
Same ¨ ¨ ¨

Fungicides Increased ¨ ¨ ¨
Decreased ¨ ¨ ¨

Same ¨ ¨ ¨
Labour Increased ¨ ¨ ¨

Decreased ¨ ¨ ¨
Same ¨ ¨ ¨

Machinery Increased ¨ ¨ ¨
Decreased ¨ ¨ ¨

Same ¨ ¨ ¨
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Appendix II:  Base data used in economic model

Section 1 - Harvested land area
Section 2 - Producer prices
Section 3 - Use of PPPs, Expenditure & Volumetric Equivalent
Section 4 - EU Setaside area




