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Abst ract

Consuners, the food industry, farmers and nost of all governments (including
t axpayers, the public and policy research) need environnmental statistics.
These statistics include indicators on the pressure to the environnent, its
state and the response towards environnental problens. This information is
however not always easy to provide. Problens include |ack of scientific know
how on the relati on between use of inputs and enission, problenatic
observation, |lack of adm nistrative data sources, and high costs for data in
a declining econom c sector

The four main options for data collection are the re-interpretation of
exi sting data, adapt available statistical data collection systens, design
new data col | ection systens and use Farm Accountancy Data Networks (FADNs).

The Dutch FADN has nore than 10 years experience in gathering
envi ronnental data, especially on the use of inputs and nodelling of
em ssions. This includes data on energy use, mneral bal ances, pesticide use,
organic farm ng, environment related investnents, water use and | andscape
mai nt enance. An annual report describes and anal ysis trends.

The Dutch situation has been positively influenced by sone factors that
do not necessarily exist in other European countries. FADNs differ in their
attitude to innovation, mainly depending on the way the FADN i s organi sed
internally. In a nunber of countries environnental data is al ready gathered
and a majority of FADN managers think that such data gathering is technica
f easi bl e.

At the European level, FADNs will concentrate on a voluntary approach to
coll ect environnental data on those topics where policy nakers are interested
in the relationship between policy instrunments on one hand and farmincone
and envi ronmental performance on the other. Environnental statistics will
t heref or probably be not nore than an interesting by-product of FADNs. FADNs
could co-operate with statistical offices in making such data available to
t he public.

Prepared by Krijn J. Poppe.

The author is deputy head of the Agriculture Departnent of the Agricultural Econom cs Research
Institute LEI (part of Wageningen University and Research centre) in the Hague. As a business
econonmi st he manages the Farm Accountancy Data Network and is involved in several innovation
projects on farmaccounting and the EU s Farm Accountancy Data NetworKk.
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l. | nt roducti on

1. Thi s paper discusses the need for environnmental statistics in
agriculture, and the possibilities to gather data for those statistics by
Farm Account ancy Data Networks (FADNs). There is no need to define very
exactly the scope of environmental data or statistics for the purpose of this
paper. However besides data on well known environnental issues |like pollution
and use of pesticides or use of minerals, energy use and em ssion of green
house gasses, use of scarce water resources, and erosion, it could include
data of special farmtypes |like organic farm ng, and on positive
externalities |like |andscape mai ntenance by agricul ture.

2. The paper starts by di scussing user requirenents to environnenta
statistics and listing sone options for data collection. It then noves on to
the core issue: can environnental data be collected by FADNs and does this
has advant ages over other options.

3. This issue is first discussed by presenting the experiences of the Dutch
FADN. Then an assessnent is given of the chances to broaden this experiences
to other European countries.

Il. User requirenents 2

4, Envi ronnental statistics are gathered to provide a user or a group of
(different) users with information. Typical categories of end-users (we
assune that researchers work for the interest of those groups) are:

- CONSUners;
- the food industry;

- t he governnent (including the public and the taxpayer);
- farmers.

5. Consuners that care about the environment need i nformati on about the
environnental inpacts of products to nmake a decision to buy a product. It is
unlikely that environnental statistics directly support such decision naking.
It is nore likely that the environnental effects of production are aggregated
by the food industry into one or two indicators or that special brands or

| abel s are avail abl e that guarantee the 'green-ness' of the product.

6. An agri - busi ness/food i ndustry that supplies products to supermarkets and
consuners focuses a nunber of decisions which concern environnental issues.
First of all there is the overall awareness to the environnmental effects of
the production chain of which the individual agri-business is part of. If
these effects are high, and governnent action can be expected, this

i nfluences strategic decision making of the firm (including options Iike
bringing the effects down, noving production to regions were effects are
snaller or to less environment friendly regions and noving out of this type
of production). Secondly there is the issue of product liability and dermands
from consuners and super markets for tracing and tracking: in case of food
pol l uti on one wants to know what activities have influenced the product and
if the quality control of such processes have worked (e.g. by installing I SO
or HACCP procedures). Thirdly there is, if one produces under a green | abel

2 This section is an adapted version of a part of the paper by Poppe and

Meeusen-van Onna (1999).
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the fact that one has to install procedures that guarantees the buyer and/or
the | abel issuing authority that the environnmental effects of the production
does not exceed the limts set by the green |label. As these linmts are
relative and sharpened over time there is a need for constant nonitoring as
well as to install a learning process in the production chain to reduce
environnental effects even further. It is clear that this needs quite a
sophi sticated information system for instance based on Life Cycle Analysis.
The contribution of environnental statistics to this process is probably
snmal I, but environnmental information can provide useful background
information to the food industry (e.g. in conparing the regional production
chain with ot her European regions) and provi de support to set standards.

7. The governnent’s need for information depends on the stage of the
political process (see Meeusen-van Onna and Poppe, 1996, for nore details).
In the stage of problemrecognition there is nmainly a need for fact finding
to define and | ocate the problens. In policy fornulation representative
nonitoring systens and statistics are used to estinmate the costs and effects
of a proposed policy. The governnment should adapt its statistics and

dat abases according to new realities as topics and policies change (Fletcher
and Phi pps, 1991). In the stage of inplenmenting solutions policies often
evol ve from extension and soft policies that include conpensation for
negati ve consequences of a policy towards nore severe effects, including the
guestioning of the necessity of production as such. Econonmic effects on
mcro-level are often a central issue in the discussion, as well as the
efficiency of the policy. This requires detailed information. The ful fil nent
of policies by farners can demand sinple taxes and auditable data for these
levies. In the stage of control of the policy the main need for information
is monitoring that |leads to | ess detailed informati on needs than in the
previ ous stages.

8. The need for environmental statistics by governments has been well
docunent ed and has been detailed. For instance the OECD has suggested a
framework of indicators in the domains of Presure, State and Response. Based
on this it has been suggested to distinguish between Driving Forces,
Pressures, State, Inpact and Responses (ELISA, 1999).

9. It is for the needs of the governnent, including the public (as a voter
and taxpayer) and the research carried out for this group, that environnenta
i ndicators play an inportant role in day to day decision naking on policies -
not unconparable to statistics on agricultural prices, incone or nonetary
statistics.

10. Farmers have to take environmental issues into account in their decision
maki ng in several ways. On one hand they (potentially) face environnenta

| egislation fromthe governnent that influences their strategic, tactical and
operational decision nmaking. It could even nean (like in the case of minera
accounting in the Netherlands) that they have to record the environnenta

i mpacts of their farmin an auditable way. For nmany years it already

i nfluences strategic decisions in investnents and the choice of the farm
system

11. On the other hand farmers, especially those that produce for green-

| abel | ed products, face contractual obligations fromthe agri-business to
report on the environmental aspects of their production. Until now these
obligations often focus on one product, for which the activities have to be
recorded (logging). It has been argued el sewhere (Udo de Haas, 1996) that an
| SO 9001 or 14000 procedure for the whole farm coul d nake nore sense, and can
lead to audits that provide nore guarantees and cheaper data.
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12. As with the food industry, the contribution of environnental statistics
to the day to day decision naking is probably small, but environnenta

i nformati on can provi de useful background information for strategic
deci si ons.

I1l. Problens and options in data collection

13. The clear need for environnmental statistics, especially from governnents,
research and the public, invites the question howto satisfy this demand.
Environnental data on agriculture seemto have a nunber of special problens,
and there are several options in designing data collection systens. First we
take a | ook at sone of the problens:

- many statistics on environnental pressure are difficult to observe.
Stocking rates (livestock units per hectare) are relatively easy to
gather by e.g. a Farm Structure Survey. However the inpact of pesticides
(where hundreds of types are used, and the environmental inpact depends
on the type of chenical, the crop, the location (close to water surface
or not), the doses, the exact timng (wind speed) etc.) is a nuch nore
difficult issue. Like incone they are not easy to observe without going
t hrough docunents or being on the spot at the nonent of application. It
is not easy to recall by nenory at the end of a year what the use of
fertilisers has been exactly. Sonetines the costs of the use are rather
small, and farners not interested (e.g. energy use in arable farmng);

- in addition a lot of scientific know how between the use of potentially
damagi ng i nputs and the enission to a specific conpartnent of the
environnent (e.g. soil, air, groundwater) is still missing (Widema and
Meeusen, 1999);

- pollution is very often point pollution, and especially for policy
research it is very inportant to have data on the distribution of an
i ndi cator;

- statistics on the state of the environnment are sonetines available from
neasurenents on e.g. water quality for catchnent areas, but such data is
difficult to link to pollution sources like agriculture as nore sectors
of the econony are involved, and because there is a (too often unknown)
time lag between the application of chemicals and the neasurenent of its
effects;

- collecting data on the response of the society is also not easy.
Measurenents of costs are difficult in cases where for instance chem ca
inputs are restricted and have to be substituted by fam ly | abour or |ead
to a risk of lower harvests. Costs of policy neasures that nakes sone
options on machinery obligatory are difficult to estimate, as the old
versions of the nachinery are not marketed any nore (Leneman et al.

1999).

- there are not yet many admini strative databases available, |ike in other
domains (like tax data for income neasurenent). Good exanples are records
of pesticide adnission. As farners have to keep environnmental accounts
(like on minerals in the Netherlands, see Breenbroek et al., 1996) this
wi | | change;
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- in statistical offices the collection of agro-environmental statistics is
sonmetines difficult to organise. There is sonme tension between the sector
approach and the domai n approach: should agricultural statisticians take
the lead and 'green' their current tools like the farmstructure survey
(FSS) with a focus on pressure indicators? O shoul d environnenta
statisticians take the |l ead? And how to deal with differences in
definitions?;

- an additional issue is that agriculture statistics already take a part of
the statistical budget that is larger than the declining share of this
sector in the econony. One should realise in such a discussion that
governments are in this domain not only a sponsor of statistics but also
an intensive user due to the governnent intervention in this sector and
that agriculture is by far the biggest |land user. But such argunments not
al ways count, and decision makers in statistical offices are often
struggling to provide nore statistics on environnental issues in
agricul ture.

14. There are a nunber of options to design the data collection systemthat
provides the users with environnental data. In choosing fromthese options,

it is necessary to take into account the user and the background of the

i nfornmati on need of that user. There are two reasons for this necessity.

First of all environnental data and the data collection systemhave a cost.
Secondly (or better: generally) information systens nust provide i nformation
of a certain quality at an acceptable cost. Quality, however, is a user-based
concept: there is no such thing as an absolute quality and quality cones at a
certain price. Quality can be defined as 'the totality of features and
characteristics of a product or service that bear on its ability to satisfy
stated or inplied needs' (ISO 8402).

15. Attributes of quality for an information systemcan be: rel evance,
accuracy, tineliness and punctuality, accessibility and clarity of the

i nfornmation, conparability, coherence and conpl eteness (Abitabile et al.
1999). This quality approach |l eads to the conclusion that there is probably
not one preferred nethod to collect data. The user and the circunstances
shape the solutions in a particul ar case.

16. The four main options for data collection are:

- use existing data (statistical or adnministrative), and interpret them
froman environmental point of view

- take on board environnental issues in current statistical data collection
syst ens;

- take on board environnental issues in FADNs;

- desi gn new data col | ection systens.

17. Most of the work carried out at EU level in agricultural environnenta

i ssues have until now taken the first approach. Sonme exanples (taken fromthe
concerted action ELISA, 1999): the FSS provi des data on stocking rates per
farm and regi on and can be used to cal cul ate the output of N from manure per
hectare. The Cori ne-dat abase provi des data on | and cover; data on birds
counts can be matched with | and use data, data fromthe quality of the water
inrivers like the Rhine can be correlated with sales on nitrogen to
agriculture, costs spend on pesticides by farmers in the FADN can be used for
a first screening to identify farmtypes and regi ons where pestici des ni ght
be an issue. It is however clear that such an approach mi sses a good

t heoretical framework and can be the victimof the MacNamara fall acy:
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"The first step is to neasure whatever can be easily neasured. This
is K as far as it goes. The second step is to disregard that which
can not be easily neasured, or give it an arbitrary quantitative
value. This is artificial and misleading. The third step is to
presume that what can not be nmeasured easily really is not
important. This is blindness. The fourth step is to say that what
can not be easily neasured does not exist. That is suicide (D
Yankel ovich - 192, cited in Gay, 1993).

18. The advantage of re-using existing data is of course that it is very cost
ef fective (no new data gathering is needed) and that the statistics can be
del i vered rather quickly.

19. The second approach is now al so used in sonme countries and at the |evel
of EURCSTAT work is going on to take sone environnmental issues into account
in e.g. designing a new edition of the FSS. Steps in this direction are
necessary, but not always easy. Not everybody al ways agrees to a redirection
of the objectives of a survey and addi ng sonethi ng new al so often nmeans that
one has to agree on what to delete. In essence the FADNs have a simlar
problem The rest of this paper focuses on their experiences to gather

envi ronnent al dat a.

20. The fourth approach is fromthe user point of view perhaps the nost
attractive, but it seens also to be the npost expensive one.

I'V. Experiences in the Dutch FADN

21. Farm Account ancy Data Networks have been set up in nearly all European
countries, and have currently the objective to support decision naking on the
agricultural policy. The data sets are based on farmaccounts and all the
countries in the European Union organi se a harnoni sed conpil ati on of
accounting information froma sanple of farns in their own country (in

total nearly 60,000 farns). The data is conpiled and conbi ned i n one database
by the European Conmission in Brussels. Countries in Central and Eastern
Europe are building up FADNs, and it is expected that their data will be
conpar abl e 3

22. In the Netherlands the FADN i s managed by the Agricultural Econom cs
Research Institute, that gathers the data with its own staff, directly from
the farnmers. Since the late nineteen eighties, the FADN has started to gather
environnental data in its FADN on each of the 1,500 individual holdings.
Currently this includes:

- energy use in quantities, specified per type of energy;

- flows of nmanure to and fromthe farm per type of manure and the use of it
per arable crop

- m neral accounts for N, P, Kat farmlevel, calculated on the mnera
content of inputs and outputs in quantities;

- manure storage capacity;

- use of pesticides allocated per crop, specified per individual admtted
type of pesticide (nore than 1,000 types);

- veterinary nedi ci nes per type;

3 A lot of other countries (for exanple, the USA, Canada, Australia, New
Zeal and) also conpile farm accountancy data from a sanple of farns. Their
nmet hods however are not harmonised with EU nethods, which makes conparisons
of the results extrenmely difficult (Mrisset, 1994).
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- housi ng systens for aninals, as they influence amonia emi ssion

- paynents and subsidi es received for | andscape nmai nt enance contracts;

- use of water, especially fromsources of ground water and surface water
and their use on different crops;

- data from organic farm ng

- investnments in environnment-rel ated assets (including quota).

23. This list shows that the FADN is well suited to neasure the inputs and
outputs of a farmin volune terns, even of small pesticides. This is due to
the fact that the accountants of the FADN see all the invoices a farner
recei ves, and can take this information fromthose invoices. If the co-
operation of the farners is good, one can al so ask them nore specific
guestions on the use of inputs and the allocation to enterprises (crops,

ani mal operations). We even organi sed surveys, interviews and in one project
had soil and water sanples taken to be analysed and correlated the results
with the nanagenent practices on the farm As the FADN is a representative
sanpl e, connected to the FSS, the results can be aggregated to the |evel of
the field of survey or even to all Dutch farnms.

24. It is clear however that the environnental data fromthe FADN do not
necessarily neasure the real em ssions on the farm (and hence the pressure of
farm ng on the environnent), nor the state of the environment in a region
Model s can be used to estimate such emnissions, and show t he response of
farmers to environnental policies.

25. The gathering of environnental data in the Dutch FADN has been positively
i nfluenced by a nunber of factors, that not necessarily exist in other
countri es:

- t he FADN pl ayed and plays an inportant role in providing the governnent
with data on agriculture, and such data plays a relatively inportant role
in the consensus decision naking that characterises Dutch politics;

- due to an environnmental awareness and environmental problens since the
ni net een seventies, policy nakers in the Netherlands have been interested
inthis issue for a long tine;

- the FADN al ready collected a | arge nunber of technical data (e.g. protein
content of mlk, volunmes of inputs) for research purposes, that are al so
useful for environnmental data

- the data collection is done by the institute itself, and the institute
has good command over the software used. Software could therefor be
adapted to gather environnental data,;

- the research-departnments of the institute, and therefor the managenent,
had a clear interest in this type of data gathering.

26. In 1993 the LEl started the annual publication 'Agriculture, environnent
and econom cs' (Ml der et al., 1993). This publication has been expl ai ned and
summari sed on request by the OECD by Brouwer (1995). It is a yearly review of
trends in environnental issues in agriculture, providing descriptions,

anal ysis and original statistics. These statistics are mainly based on the
FADN. Ot her statistics are used in the first part of the publication (the
description of trends and anal ysis) but not reproduced once nore in the
statistical part. Appendix 1 provides sone exanples of tables fromthe 1994
publication, just to show what has been already available at that tinme (and
to underline that now also tine series are avail able).

27. Most of the FADN-data has been very well received. The energy-data in
gl asshouse horticulture are used as the official nonitor for an energy-
reduction contract between the governnment and the farmers organi sati ons. Sone
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of the data is provided to Statistics Netherlands for official statistics.
The Environmental Planning Agency RIVMis also an inportant custoner of
research based on FADN-data. Currently the use of environnental data fromthe
FADN for Life Cycle Analysis (LCA) is on trial (Poppe and Meeusen, 1999). One
of the attracti venesses of the FADN data to the farm ng comunity and to
researchers is that it provides not only distributions but also the
characteristics of farners with a good environnental perfornmance (that to a
certain extent often correlates with good farm ng practice and not
necessarily inplies low efficiency and | ow i ncone).

28. Gathering and providing such data has however inplicated changes for the
FADN. First of all many adaptations in software were needed, with the result
that in the end a total renewal of the systemwas the only solution to solve
t he probl ens of high mai ntenance costs due to spaghetti-software. This has
lead to very flexible software, which will becone avail able for other FADNs
and statistical offices too (see Poppe, 1999).

29. Providing new types of data for new clients also neant that definitions
had to be reviewed. An exanple is the definitions on environnental costs of
pesticide reduction (Leneman et al., 1999) where, at least in the

Net herl ands, definitions are used in cost benefit analysis that are different
fromthose in the FADN. The FADN is now al so used by Statistics Netherlands
to make the national accounts, this showed that the FADN cannot standardise
its outside world, but that it should have software tools to handle different
definitions on conparable topics for different clients.

V. An assessnent of using FADNs for environnental data in other EU ountries

30. The experiences in the Netherlands raise the question in how far FADNs in
other countries are also an interesting source for environnmental data. The
factors, identified above, that supported the devel opnent of the Dutch FADN
into the market for environnental data, are not necessarily existing in other
countri es.

31. The concerted action PACI OLI (Poppe, 1997) indicated that the FADNs in
Eur ope show [ arge differences. There seemto be two arch-types, labelled X
and Y (figure 1), who have very different attitudes towards innovation in
this direction.

32. In a nunber of FADNs there are activities on environnmental data that are
quite simlar to those in the Netherlands. Bel gium for instance gathers
conpar abl e data on energy use in glasshouse horticulture (Van Lierde et al.
1999). Several nenber states collect mineral balances. And data on organic
farns are now available in several nenber states.

33. Changes in the Conmon Agricultural Policy and dissatisfaction with the
rather old current farmreturn have been incentives for the European
Conmission to review its current farmreturn (the data set it gathers) by
asking a group of experts from4 nmenber states to conduct a survey and put
forward proposals for renewal. In this so called R castings-project
(Abitabile et al., 1999) clearly different views on the data content of the
farmreturn were aired by stakehol ders and FADN nmanagers. On one hand there
is are people in favour of increasing the data content of FADN with data on
envi ronnental issues, pluri activity and non-farmincone. O hers however
oppose this, pointing to high costs, reluctance of farners, and |ack of data
quality. These opinions illustrate the different FADN systens between nenber
st at es.
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The survey al so showed that a ot of data is already avail able on
bal ances and | andscape nai nt enance
A large ngajority of FADN nmanagers thought data gathering

and were nmainly opposed for a |ack of funds.

Aspect

Type X 'low cost — | ow val ue

Type Y: 'high risk — high val ue

Central organisation
in FADN

Type of finance

Dat a gat hered by

Farner's participation

I nformation feedback
to farners

Data flow and its:
- information and
- innovation

Data used by research

Political culture

Mai n rol e of EDI

Typi cal exanpl e

M nistry of Agriculture
i nternal budget

buyi ng from accounting
offices

is paid
| ow
| ow
| ow

incidental ly

data nonopolised by mnistry;
no open access by others

can solve |l ack of interest

Ger many

Research Institute
out put-rel at ed

own staff

free

hi gh

hi gh

hi gh

often, and critical success factor

policy advise and consensus
building in the public

can reduce hi gher costs

The Net herl ands

35.

Figure 1

Two different types of FADN

The Ri castings study advocated to solve this issue by naking a

distinction in the new farmreturn between a hard core of obligatory data and
a set of voluntary data. It was also noted that accounting systens as such
shoul d not preferably be used to gather data on new topics. The only reason
to gather such data in an FADN is if the policy nakers are interested in the

rel ati onships within the farmbetween e.g. policy nmeasures (subsidies, quota
etc.) on one hand and the effect on income and (e.g. environmental)
per f or mance/ behavi our of the farmon the other hand. If one is only
interested in environnental issues as such (e.g. a state indicator |ike water

quality) other data sources are probably cheaper and do not have to burden
farnmers and the FADN data collecting system However in an increasing nunber
of cases the policy makers are interested in such links, and especially FADNs
with | ow marginal costs for extra data variables are attenpted to provide
such dat a.
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36. Mbddern informati on and conmuni cations technol ogy can support a division
into obligatory and voluntary data. This view has been adopted by the
Conmi ssion and, recently, by the nanagenent conmittee of the FADN

VI. Concludi ng renmarks

37. The experiences in the Netherlands show that an FADN can be a val uabl e
source for environnental data. The trend towards nore environnental data in
FADNs is also clear in other European countries. However it is unlikely that
the European FADNs will be able to provide the bulk of environnmental data in
the coming years. In sonme countries the FADN is not suited for this. Secondly
the FADNs concentrate on pressure indicators (at best) and especially on

t hose topics where policy makers are interested in the relationships within
the farm between alternative policy nmeasures (subsidies, quota etc.) on one
hand and the effect on incone and environmental performance/behavi our of the
farmon the other hand. This |leads to the conclusion that sonme of the need
for environmental data by governments can and will be fulfilled by FADNs, but
environnental statistics will probably at nost be an interesting by-product
of FADNSs.

38. This also invites a few remarks on the co-operation between FADNs and
statistical offices. Wth the exception of Sweden (where SCB, Statistics
Sweden runs the FADN) this means in all European countries a co-operation
between the statistical office and the FADN managing unit (often the Mnistry
of Agriculture or a Research Institute). Such co-operation already exists on
typol ogy and using the FSS for sel ection and wei ghting. These issues have
however a nore technical character than 'conpetition with marketable
products' |ike data; in the Netherlands we had at a certain tine a | ot of

di scussi ons and conpetition between e.g. energy or pesticide data fromthe
FADN and conparable data from Statistics Netherlands. It is clear that this
isinthe end not in the interest of anybody.

39. \Where the FADN concentrates on data collection and data base nmanagenent
for detailed policy analysis with panel data, it should not necessarily nove
into the field of publishing statistics for the general public. The future
fundi ng of an expensive exercise as the FADN is better secured when it
provides the statistical office with valuable data on a relatively smal
sector which can be used in national statistics. In sone cases a Statistica
Ofice could have a positive influence on the quality nanagenment in an FADN.
Issuing a quality label, Iike Statistics Finland does with its SVT |abel, to
providers of data like the FADN is an interesting nmanagenent instrunent.
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Table Al.1 Energy consunption by energy carrier in 1992 (PJ and guil ders)
Sect or Nat ural gas El ectricity Di esel Tot al
Y4¥1¥aYaYaYa Y41 ¥a¥YaYaYa Y1¥1¥a¥YaYaYa Y1111 Ya
PJ Df | PJ Df | PJ Df | PJ Df |
Arabl e 0.0 0.2 0.3 16.9 3.1 65.1 3.4 82.2
Cattle 0.3 5.5 2.7 134.1 5.1 121.8 8.1 261. 3
I ntensive |ivestock 7.6 151. 2 2.2 110.1 0.1 2.6 9.9 263.9
Horticul ture 133.3 986. 6 3.0 131.7 0.8 27.0 137.1 1,145.2
- vegetables 54.3 404.9 0.9 39.3 0.3 9.5 55.4 453.8
- greenhouse
floriculture 47.5 345.1 1.3 59. 4 0.3 9.8 49.1 414. 4
- pot plant under
gl ass 22.8 170. 4 0.6 24.3 0.2 5.8 23.5 200. 6
- other 1.8 23.9 1.2 56. 8 1.7 46. 4 4.7 127.1
Tot al 143.0 1,167.4 9.4 449. 6 10.9 262.9 163.2 1,879.7

Sour ce: Poppe et al., 1994b.

Table Al.2 N trogen bal ance (kg of nitrogen) per farmby farming type in

1992
Arabl e Dairy G anivore M xed Aver age
farns farns farns farns farns a)
Total input 14,524 14, 670 23,400 15,049 15,574
- animal products 48 133 920 296 261
- feed 651 4,902 21,872 9, 402 7,101
- fertilisers 6, 734 7,487 297 3,397 5, 557
- organi c manure 4,745 532 45 805 1,211
- other 2,346 1,616 265 1, 148 1,444
Total out put 6, 292 3,219 17,285 7,331 6,170
- crop products 5,970 95 260 131 1, 232
- livestock 256 840 6, 141 2,678 1,761
- mlk products 7 1, 803 27 458 998
- organi c manure 7 333 9,323 2,287 1, 803
- ot her 51 148 1,534 596 375
Total surplus 8,233 11, 451 6,115 7,718 9,404
Surpl us per hectare 173 393 1,415 346 347

a) Excluding horticulture.
Source: Poppe et al., 1994b.
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Table Al.3 Characteristics of specialised dairy farms by nitrogen surplus
per hectare in 1989/90

Characteristics Al farns Goup 'l ow Group ' high'
Ni trogen surplus (kg N ha) 421 243 608
Fertilisers used (kg N ha grassl and) 336 202 429
Utilised agricultural area (ha) 28.9 24. 4 27.5
M 1k production (kg/ha) 11, 950 9, 007 15, 959
M1k production (kg per dairy cow) 6, 584 5,823 6, 829
Dairy cows per ha 1.8 1.6 2.4
Total use of nitrogen (kg/ha) 529 342 762
- of which feed concentrates 147 97 284
- of which inorganic fertilisers 307 186 403
Total costs per hectare (Dfl) 12,799 11, 177 18, 393
Total output per hectare (Dfl) 12, 377 9, 066 17, 340
Share of output in total costs (% 97 83 96
Family farmincone (Dfl/entrepreneur) 61, 491 40, 121 66, 669

Source: Ml der and Poppe, 1993.

Table Al.4 Use of plant protection products by sector in 1992 (x 1,000 kg)

Sect or Insect- Fungi- Herbi- Nema- O her Tot al Aver age
icides vides vides cides (kg/ ha)
Ar abl e 190 2,660 1,700 5,600 1,150 11,320 19.3
Cattle 40 0 700 0 550 1,290 1.0
Horti cul ture under gl ass 254 177 33 225 304 993 98.3

Sour ce: Poppe et al., 1994b.
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Table Al1.5 Use of plant protection products per farmin 1992 by farm ng type

(kg of active ingredients per hectare

Insect- Fungi- Herbi- Gowh Nena- O her Tot al

icides cides cides regula- tici-

tors des

Arabl e farns 0.4 4.5 3.2 0.2 7.9 1.9 18.2
Grazing livestock 0.0 0.2 0.6 0.0 0.0 0.4 1.3
Fi el d veget abl es 4.3 2.0 1.3 0.0 7.9 1.5 17.0
G eenhouse veget abl es 13.1 7.2 0.8 0.2 25.8 17.1 64.2
Qutdoor floriculture 0.9 19.4 5.6 0.0 6.1 24. 3 56. 3
G eenhouse floriculture 18.5 13.8 2.8 2.7 3.5 19.0 61.0
Mushr oomnrs 13.9 3.3 1.9 0.0 0.0 105.5 124. 6
O chard 1.9 8.3 3.4 0.5 0.3 1.4 15.8
Tree nursery 2.3 4.2 3.1 0.1 12.9 11.3 34.0
30Y0¥aYaYaYaY0YaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYa

Aver age 0.5 2.2 1.6 0.1 3.4 1.3 9.2

Source: Poppe et al., 1994b

Table AL.6 Intensity and efficiency of using inputs by farm ng type

Farm ng type Intensity of inputs used a) Ef ficiency b)
Y0Y0YaY1¥Y0YaYa¥2Y0YaYa¥aYaYaYaYa Y0Y0YaY1¥0YaYa¥2Y0YaYa¥aYaYaYaYa
ener gy nutrients plant ener gy nutrients pl ant
protection protection
product s product s
Arabl e 2.2 5.8 7.4 -6.4 6.3 15. 3
Fi el d veget abl es 2.0 2.4 2.6 .od) .od) .od)
Greenhouse veget abl es 17.5 2.3 1.4 14.0 15.1 25.9
Qut door floriculture 2.2 1.5 3.7 13.1 4.3 24.9
Greenhouse floriculture 12.3 0.9 1.4 10.1 11.0 14.0
Mushr oons 4.5 19.9 1.1 14.1 -16.5 81.4
Orchard 1.2 0.8 4.2 . d) . d) . d)
Tree nursery 0.8 2.2 1.2 4.2 25.8 -8.7
Grazing |ivestock 2.0 26.5 c) 0.3 6.0 0.2 c) 5.8
Grani vores 2.6 58.2 c) 0.1 8.1 10.2 c) 40.8
M xed farns 2.5 36.9 ¢) 1.4 7.8 -8.0 ¢) -16.3
Aver age 4.1 2.8 1.5 7.5 -0.5 6.1
a) Percentage of total costs; average of the period 1986-1990; b) Change in 1992

conpared to 1991 (% ; c) Total of fertilisers and feed; d) No assessment nmde.



