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Abstract— In 2005, 30% of the Flemish farms faced excess of nutrients resulted from the feed compsund

a manure excess, while at aggregated level still?9% of  trade balance and led to a high pressure on the
the emission rights were unused. This means that, environment [1]. As a result, surface and
despite th.e various pqssibilities, Flemish farmerdo not groundwater got polluted with nitrogen, because of
?;rcnﬁgedm'nCirr'reﬂe(:g’;ereﬁgha;%iw?f &wu{ﬁogﬁ’l‘;ien denitrification, and phosphate leaching into thé so
) [3]. During 2005, the livestock sector in Flanders

fertilizer use influences the use and exchange ofganic ;
nitrogen. Because of the mutual interdependency produced 157,991,110 kg of nitrogen and 60,111,081

between organic and inorganic nitrogen emission rigs K9 Of phOSPhorUS-_ Pig productio_n accounted for
(or quota), inorganic nitrogen use limits the emissn  37.1% of the total nitrogen production and 41.9% of
rights for organic nitrogen. Utilisation of these enission  the total phosphorus production. The poultry sector
rights are analysed as a trade-offs choice betwe@tant  accounted for, respectively, 10.6% and 12.9% of the
productivity (use of inorganic nitrogen) and manure total Flemish nitrogen and phosphorus production
disposal, as the major abatement alternative of mame  [2]. The production of pigs and poultry is mostly
production. Farmers still prefer inorganic fertiliz ers concentrated in West Flanders (the westernmost
because of their effect on plant productivity and = o.,ince of Flanders), which borders on the North
income. However, by changing the quota rent of Sea. The ports of Zeebr e and Ostend are situated
organic nitrogen, the fertilization behaviour can ke . pr N - uggy € ) St €
in this province while the port of Ghent is adjacen

influenced. A higher quota rent of organic nitrogen ; -
would increase the use of manure. This trade-off [N this area, 54% of Flanders pigs and 37.5% of

behaviour seriously influences effectiveness of poies.  Flanders poultry are reared. Consequently, 40% of
When the objective is to lower the total nitrogen ge, a the total nitrogen production and 43% of the total
mere reduction of organic quota can partially be phosphorus production is generated in this province
counteracted by a higher inorganic nitrogen use. Wén As a consequence of the Nitrate Directive
the objective is to better spread the manure, inc@&sing  (91/676/EEC)1, the Flemish region has introduced a
the quota rent for deficit farms will increase ther manure decree in 1991, which describes how manure
acceptance of manure. should be disposed. A limited amount of manure can
Keywords— manure abatement, nutrient emission rights, be spread on the land according to the tYPe c_)f
Tobit model manure, crop category and land category. With this
disposal constraint, the manure decree actually
created a system of tradable emission rights p]. |
fact, land entails a right to spread manure andh bot

Since the 1960s, several West European countriég,nd and manure are tradable between farms. In this

e.g. The Netherlands, Denmark, France and Belgiu anure exchange system, conceived as system of

faced a large expansion and intensification progess ;r?]?ss?fn eVTAZ‘:"eO;S I;?Qﬁéhrp;ng;?es d I;Z?:ii ;ﬁ Ighne
the livestock production (in particular pigs andi oo as the emission right [5]. This lalis

poultry). In these regions, the growth in animal” - ; .
number was favoured by the proximity of ports [1]'Just|f|ed because manure use, given the imperfect

In Flanders in 2005, for example, 5.789.931 pigs$ an

. 1 . . .
26.949.252 units of poultry were reared [2]. Anl' Th_e main purpose of the d_|rect|ve was to_protbetWaters
against pollution caused by nitrates from agriaaltsources

I. INTRODUCTION
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incorporation of nutrient inputs into end productsrelates inorganic nitrogen use to remaining free
jointly entails a nutrient emission. fertilization room for inorganic nitrogen. This @as
Flemish farms can react to the manure legislatiofor an econometric estimation of the drivers for a
as follows: given trade-off between manure abatement (emission
« the farm adapts its animal production toright utilisation) and plant productivity. The stud
produce less manure; also aims at formulating a more effective regulatio
« the farm chooses for abatement by obtaininghan the current major efforts of the Flemish
sufficient emission rights or by end-of-pipe government, which are not yet effective with regpec
solutions such as manure processing. to the Nitrate Directive. In spring 2006, 38.5%tloé
When regarding manure disposition on land as anlemish measure points exceeded the 50 mg nitrate
abatement measure, manure is considered as a waté litre water standard [7]. The remainder of the
product rather then a product which contains vdtuabpaper is organised as follows. First, a short deerv
nutrients. is given of the Flemish manure regulation and
On top of the regional concentration of animaMdiscussed from an emission right perspective. Secti
production, agricultural development has led to & describes the data of observed substitution of
great differentiation between farms (specialisednorganic and organic fertilisers and the
livestock farms, specialised arable farms and mixe@ethodology. In section 4 the results are given and
farms) resulting in a concentration of manurdnterpreted. The paper ends with a conclusion.
production at farm level as well. Despite the vasio
manure exchange possibilities provided in the \\ANURE POLICY IN FLANDERS: SYSTEM OF
manure legislation, a lot of farms do not succeed | EMISSION QUOTA
an effective exchange. The reasons for this have

hardly been examined, but [1] give at least one by gince 2000, the farmer must comply with four
showing, for the Dutch case, that arable farmgifferent nutrient emission rights: nitrogen from
consider manure as secondary choice to inorganiforganic fertilizers, nitrogen from manure, total
fertilizers. - nitrogen and phosphorus. In this study, only niérog
Inorganic fertilizers are preferred to manuréemission rights will be considered because they are
because the latter has a high non-uniformity ofhe most important problem for water quality. The
nitrogen content, a relatively high nitrogen los&la nitrogen use is restricted by two individual quota
thus less nitrogen available for immediate CroRorganic and inorganic nitrogen) and one joint guot
uptake [1]. According to [6] inorganic fertilizeese  (total nitrogen). Because the sum of both individua
often used because of the direct available nitrogeauota is larger than the joint quota, the use of an
Evidence exists that using inorganic fertilizers l#a individual quota can affect the other when the tjoin
significant positive effect on productivity of Most quota becomes bindingig.1).
crops. Because of these positive effects, farmers 1o describe the interaction between the three
prefer to use inorganic nitrogen. Because of thguota, we introduce the concept of free fertiliaati
mutual interdependency between organic angone (FFZ). FFZ is the amount of one nitrogen type
inorganic nitrogen, however, the use of inorgani¢he farmer can apply without affecting the quota of
fertilizers limits the maximum dose of organiCthe other type. FFZ is thus the part of the qutitas
nitrogen, and thus the utilisation of emission 890f  can pe used without interaction with the other guot
the latter. _ . The utilisation of the quota beyond the FFZ affects
The aim of the study is to examine how the use ghe possibility to use the quota of the other gjér
inorganic fertilizers can effect the use of organiqype_ A free fertilizaton zone (FFZ) can be
nitrogen and how the link between both fertilizatio dejimitated for both individual quota: a free
types can influence the effect of a policy charig®. fertjlization zone for organic nitrogen (FFZO) aad

analysing the competition between inorganiGyee fertilization zone for inorganic nitrogen (AFZ
fertilizers and manure use, a variable is defirett t
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Fig.1 graphical representation of the Flemish emissjuota system in the MAPIlbis regulation

Based on the concept of FFZ, the variablenly farms with at least 0.5 hectare of land areced,
‘limitation’ (LIM) can describe how much the usg o resulting in a sub sample of 137,987 unbalancecelpan
inorganic fertilizers limits the use of manure: observations. Based on the number of hectares ogr ¢

LIM= ‘use of inorganic nitrogen’ — free category and the corresponding fertilization nc_Jrrﬂne
fertilization zone inorganic nitrogen’ three different quotas are calculatdche production of

nutrients (including nitrogen) per farm is calcelt

In case of a usage of inorganic nitrogen exceedintgjased on the number of animals per farm and the
the FFZI, a positive value of LIM shows how muchtorresponding excretion norms.

the use of inorganic nitrogen reduces the availabl

quota of organic nitrogen. A negative value of LIM Table 1 The 2003 fertilization norms, in kg/ha (¥),
indicates that the use of inorganic nitrogen do&s n according to crop category

affect the use of organic nitrogen. Since therads c : ot Oraanic -
difference for the farmer for different negativdues rop category s Noa Nrgan'c onrganic

for LIM, the negative values of the LIM is censored N

to the single value ‘0’. The values of FFZ and LIM Period 1/1/2001 until

depend on crops because the manure regulatic 31/12/2002

subdivided crops into four different categories S;fnss'a”d 112”(')0 2”;%0 23;%5 13;5500
(grassland, corn, onv nitrogen crops and other grop Low N crops(*) 100 125 125 100
and subsequent different fertilisation norms. The  Other crops (***) 110 275 225 200
fertilization norms according to these categories i Period 1/1/2003 until
2003 are given iable. 31/12/2006
Grassland 130 500 250 350
corn 100 275 250 150
Low N crops 100 125 125 100
. MATERIALS AND METHODS Other crops 110 275 200 200
A. Data

) *Only the fertilization norms for the general sseae
The data base has been set up by the Flemishyien. More stringent norms are imposed for vulbira

controlling administration:_ the Flemish land agency = greas (water, nature and phosphor saturated areas)
(FLA). It contains all variables related to prodont **Crops with a low N demand, e.g. onions, chicory
transactions, acquisitions and use of nutrients gach clovers, fruit plantations, flowers, ...

Flemish farm individually. The database containg th Al crops not belonging to one of the 3 other

complete population of 44,796 farms over a peribtbor categories, e.g. potatoes, sugar beets, cereglsnés, ...
years (2002-2005) with a total of 179,764 unbaldnce

panel observations. For the Tobit regression (aethdr),
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B. The Tobit model higher quota rent leads to a higher degree of quota
) ) _ .. utilisation. In the case of manure quota, the quetd can
Given the censored variable ‘LIM" a Tobit analysss o approximated by the regional manure predsube
appropriate for analysing LIM as dependent varidBld  |rger ‘manure pressure in the surrounding areamsnea
12]. For a more elaborated description of the Tamtel, qre costs to discharge the (excess of) manuressioni
see e.g. [8][9] The model is specified as: rights are fixed locally and, therefore, the manmmest be
transported over a longer distance before free samis

yi*t =X B+ U (1) rights can be found. Moreover, more transactioriscase

made by searching over longer distance those favhts

with are willing to accept manure. As a result, in regiavith a

T T high manure pressure, under-use of the organiadeatls

Yie =Y if ¥y >0 and to higher extra costs, meaning that the quota oérthe
y, =0 if y, <0 quota for organic nitrogen is higher in these ragio

(because of the higher opportunity costs of nohgishe
quota completely).

. . Finally, a farm-depending variable is defined, @ading
where the regdyalst,it are assumed to be mdgpendentlyits status of manure offering or manure demandient
and normally distributed. The new random variablethe Farms that produce more organic nitrogen than their

latent variabley; is unobserved ify; <0. emission rights (surplus farms), will utilize thejuota for
organic nitrogen as much as possible (so thatxbess of
manure is as small as possible), resulting in allsma
limitation. Because of imperfect market conditiornlse

Obviously, given its direct competition to organic incentive of deficit farms to keep their quota afanic
fertilisers in providing crop nutrition, the firsset of Nitrogen maximal is lower. Because surplus farms oa
variables relates to inorganic fertiliser use. losincases, €xpected to react more heavily on changing manure
the farmer app"es a given amount of inorganic”MS pressure,. an IntETraCtlon term with local manursm& IS
because this provides the plant of immediately labi ~ @dded. , i.e. a higher manure pressure causesrtights
nitrogen[6]. Also [1] indicate that farmers conside for surplus farms. Variables used in the Tobit esgion
inorganic nitrogen superior to organic nitrogenwdger, ~are summarized in Table 2.
the positive effect of inorganic nitrogen variescay the The Tobit regression model then becomes:
different crops. Therefore we argue that inorganiimgen
dose is driven by plant characteristics. This lefmshe LIM;=Cyi+ 1 grassland + /2 corn, + /i3 sugar_begt
following main crops categories as explanatoryallds: + $4 LOwN + f5 othey + 6 manure_pressuke+ f7
grassland, maize, low nitrogen demanding cropstearo Surplus_farm+ 8 MAR, + A9  surplus_farmg
crops. manure_pressufetpli (2)

A second variable indicates the change in manulieypo
and is indicated as ‘MAP’ (Manure Action Plan) and
defined binary (2002=0; 2003-2005=1). This policy
change has reduced the quota for organic nitrogen
resulting in a higher FFZI. Again we argue thatighbr
FFZI leads to lower values of LIM.

Next, manure use will be influenced by the local
manure pressure. [13] have found that the degree of
acceptancevaries from almost 100% at manure producing
farms to less than 55% at manure accepting farms. We
argue that the degree of acceptance can be explaiyne
the theory of quota rent [5][14]. These authorsehfound
that in the case of sugar beet, dairy and manuctaga

(with y; the limitation of farm in yeart)

C. Explanatory variables

IV. RESULTS AND DISCUSSION

Table 3 and Table 4 show the data that characteitise
manure problem in Flanders.

3.2 The regional manure pressure is the dual variabke linear

2.2 Degree of acceptance : share of manure actuafiijeaito a normative programming model which describes thaspart
specific crop cultivated in a specific field fromet theoretical behaviour with fully exploitation of the emissioights of
amount of applied manure which maximizes crop yj&h] organic nitrogen [16]
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Table 2 Variables used in the Tobit model

Variable definition mean
limitation (‘use of inorganic nitrogen’ —'free 6.689
fertilization zone inorganic
nitrogen’)/ha
Grassland Share of grassland at the farm 0.452
Maize Share of maize at the farm 0.202
LowN Share of low N crops at the farm 0.047
Other Share of hectares of other crops a0.175
the farm
Manure Proxy of manure pressure in the 0.846
pressure region of the farm

Surplus farm

MAP

More production of organic 0.234
nitrogen than emission rights

No=0; Yes=1

Change in manure policy: 2002=0;0.799
2003-2005=1

At aggregated level and with full utilization of eh

emission rights for organic nitrogen, Flanders wlonbt
face a manure problem, e.g. in 2005 9.7% of thel totdlemish municipality while Fig. 3 gives the sharetloe
emission rights for organic nitrogen were not @llep
(Table 3). But as some farmers choose to not fulg
their emission rights for organic N, many manurethe manure pressure is (i.e. the further away femnarea
producing farms cannot find enough disposal rightswith free emission rights) the less the limitatiovi$i be.

Therefore, almost 30% of the Flemish farms had auman

The interaction mechanism supports the need for a
detailed analysis of the possible contribution redrganic
fertiliser use to the problem. As explained eaylihre
impact of inorganic fertiliser on the available anic
manure quota is best described by the variable Oiable
5 shows the results of a Tobit regression of thgaich of
farm characteristics and policy on the ‘limitation’
behaviour.

The magnitudes of the estimated coefficients from a
Tobit model cannot be interpreted directly as slope
coefficients (change in share with a unit changeain
explanatory variable), however, their signs, sigaifice
and relative importance can be interpreted directly
[17][18].

The results confirm the hypothesis that the indneas
quota rent of organic manure stimulates the utibsaof
the organic manure quota leading to a lower linutabf
the organic quota. This can be clearly seen when
comparing Fig. 2 and Fig. 3.

Fig. 2 gives the regional manure pressure for each

organic quota that is limited by the use of inoigan
fertilizers. Looking at both figures it is cleamatithe higher

The results also confirm the hypothesis that fawitk

surplus in 2005. On the other hand, almost 12% ef than organic manure surplus make a significantlyedgit
Flemish farms applied more inorganic fertilizerarttheir
FFZI (Table 4). At aggregated level, the FFZI extmse more organic nitrogen is produced on the farm coetgba
more than 3 million kg N. This is 14% of the totat@us
of organic N in Flanders.

trade-off between organic and inorganic manure. Whe

to the volume that can be disposed on the farm land

(surplus_farm =1), the limitation is smaller.

Table 3 Figures at aggregated level in Flanders¢soown calculations based on ALF-database)

year Total emission right  Total use of organic  Not used emission Percentage of surplus Surplus of organic
of organic N (kg N) N rights organic N (kg  farms (***) (%) N in surplus farms
(kg N)()() N) (kg N)
2002 179,676,241 145,560,232 34,116,009 25.8 18,754,737
2003 144,783,638 135,259,729 9,523,909 36.2 23,978,308
2004 144,546,765 133,547,520 10,999,245 31.4 23,208,290
2005 142,596,948 128,720,995 13,875,953 29.3 21,540,764

*the total use of organic N is the sum of the pratlimanure, the incoming manure and the purchabked arganic
materials (like compost, etc) reduced by the outg@nanure
** figures about processing the manure at the faself are not known
*** farms with an excess of organic nitrogen

Table 4 Figures at aggregated level in Flandergfinganic nitrogen and the interdependency between
organic and inorganic nitrogen (source: own calttohs based on ALF-database)

Year Total use of inorganic N Farms with a positive Aggregated limitation in Percentage of limitation of
(kg N) limitation (%) Flanders (kg N) total manure surplus at
surplus farms (%)
2002 32,764,073 26.5 8,383,724 447
2003 36,712,952 14.2 3,714,374 154
2004 36,510,260 14.3 3,865,725 16.6
2005 34,678,991 11.9 3,006,611 14.0
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Table 5 Tobit model of limitation per hectare aifida

Coefficient Std. Error z-Statistic Prob.

C(1) -15.41702 1.682013 -9.165816 0.0000(***)

Grassland -89.80413 1.973303 -45.50955 0.0000(***)

Corn -10.15534 2.157982 -4.705941 0.0000(***)

LowN 55.60214 2.415379 23.02005 0.0000(***)

Other 21.51224 2.093373 10.27635 0.0000(***)

MAP -40.44623 0.719933 -56.18057 0.0000(***)

Manure_pressure -2.017080 0.053301 -37.84344 0.0000(***)

Surplus_farm -48.58333 0.969191 -50.12772 0.0000(***)

Surplus_farm*manure_pressure 1.922771 0.143121 13.43463 0.0000(***)

Log-Likelihood function -166,012

LLR test against intercept only (8 d.f.) -19,808 (***)

Number of observations 137,987

Mc-Fadden Pseudo R? 0.056

*** indicates significance at alpha = 0.001

. ]o0-006
. ]o006-017
. |o017-031
7 031-059
B 059-0.95

i, B 095134

B 132-178

Fig. 2 Regional manure pressure or quota (expresséige shadow price of quota restriction, in elgoN)

= B 505- 08

Fig. 3 share of the quota for organic nitrogen thaestricted by the use of inorganic fertilizeis 6)
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When, on the other hand, less nitrogen is prodused
the farm compared to the volume that can be dishose
the farm, perfect market conditions would imply tthiae
deficit farm would accept manure or sell manuression
rights. However, the results indicate that this fer

nitrogen he can freely dispose without affecting tjuota
of organic nitrogen. Contrarily, he prefers theimai use
of inorganic nitrogen to the maximum use of organic
nitrogen.
In 2003, the manure policy has changed, resultimg i

market assumption does not hold, probably due tonore stringent quota for organic nitrogen. Thisng®in

transaction costs.

policy has led to significant smaller limitatiornEhe more

Finally, the significant interaction term shows ttha rigid quota for organic nitrogen lead to a largdfZF

surplus and deficit producers of organic nitrogeact
differently on a changing manure pressure in trgore
The sign is, however, the opposite of what onérsit $ight
may expect. Surplus farms react less heavily omgihg
manure pressures than it is the case for defigiinga
Nevertheless growing manure pressure can be exparte
lead to higher discharge costs at surplus farmsraxy to
deficit farms which do not face these extra coBle
explanation can be found through looking more dioa¢
the initial farm behaviour at a low manure pressure
keep the discharge costs as low as possible, eitbnhaw
low manure pressure, surplus farms will minimizes th
amount of manure that has to be transported oregead.
Therefore the limitation of the organic quota orest
farms will be rather small. Because of this alreagiimal
categories with a very limited FFZI will lead tolawer
limitation value. Increasing importance of grasdlan
which has the largest FFZI, in the total farm agecwill

Farmers can apply more inorganic fertilizers withou
affecting their quota for organic nitrogen. In Tabl is
shown that indeed the use of inorganic fertilizéiess
increased but the limitation at the same time leasehsed.
Also the application of organic N has decreasedbse of
the policy change (table 3).

This result weakens the previous statement thamapt
use of inorganic nitrogen is superior to the maximuse
of organic nitrogen. The farmer makes a trade-effdeen
optimal use of inorganic nitrogen and using as much
organic nitrogen as possible. When FFZI is low, the
optimal use of inorganic nitrogen lies above the&ZI-Hf
the use of inorganic nitrogen were optimal, the wseald
not change by changing FFZI. However, when FFZI
raises, the optimal use of inorganic nitrogen witirease
as well but, as the decreasing LIM values indicait as
much as the FFZI does.

behaviour, changing manure pressure has a rathall sm

impact on farm behaviour. However deficit farms rmt

V. CONCLUSIONS

act in an optimal way by a low manure pressure. A i o
growing manure pressure leads to a higher amownt th 1he aim of current paper was to analyse the intierac

surplus farms is prepared to pay to farms whichnalleng

between both nitrogen types and the impact of ge af

to accept manure. Emission rights are becoming morgorganic fertilizers on the Flemish manure surpllibe

valuable and this can incite deficit farms to dspanore
emission rights and therefore to keep the limitasmaller
than it is the case at a low manure pressure. Bgdite
quota rent, other aspects play a role as well. gdwtive
effects of inorganic fertilizers make organic niem
inferior to inorganic nitrogen. Farmers will alveaynake
use of inorganic fertilizers, even when this useld@affect
the emission rights of organic nitrogen. This beesm
obvious, when looking more closely into the resulfs
farmers would give preference to organic nitrogée, use
of inorganic fertilizers would be limited by the EFof
inorganic nitrogen (and thus limitations would ber@.
Crop categories with a large FFZI have a negativgaict
on limitation while a greater share of crop lea@ temaller
limitation. The LowN crops have no FFZI.

An increasing importance of this category will |e@adthe
largest positive effect on limitation. Corn and extltrops
have an intermediate FFZI, resulting in an interiaed
effect on limitation. This indicates that the famse
behaviour is not influenced by the amount of inoiga

rationale behind this was the ineffective excharaje
manure, even with sufficient disposal possibilitesthe
regional level. By means of a Tobit panel modelhage
estimated the trade-off made at farm level between
maximum utilisation of available organic nitrogenota

for manure abatement and the need to use inorganic
nitrogen fertilizer for optimum plant productivity.

Results show that farmers still prefer inorgantcagjen,
which confirm earlier findings of [1] that for faers the
use of inorganic nitrogen is superior to the usergfnic
nitrogen. In addition to the Feinerman and Komen
findings, our results show that the superiorityirafrganic
nitrogen is driven by maximisation of crop yieldst ibhis
can be traded off by other economic motivationsopCr
yields are positively affected by applying inorgani
manure. The intensity of the effect can vary among
different crops. Based on the crop characterisths
farmer will set an optimal use of inorganic nitragedn
the other hand, for the sector as a whole it isoirignt to
dispose manure in the most cost-friendly way, megmnd
dispose manure as much as possible on the avaikaiile
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(while avoiding processing costs). Because of the
imperfect market conditions on the emission rightgket,

the farmer will base his trade-off choices on fdewel
conditions rather than on theoretical regionaldeve
considerations. So, economic conditions at farnelleill
definitely play a part as well.

The observed inorganic fertilizer use is below the
optimal use of inorganic nitrogen. This suboptiraé is
due to the trade-off considerations made by farmenhge
farmers would increase the amount of inorganioggn if
it were possible without affecting the maximum sfe
organic nitrogen. However, because of the mutual
interdependency of both nitrogen types and theevali
the organic nitrogen quota, the optimal level is ayoplied
by farmers. This trade-off is significantly influeed by the
organic nitrogen quota rent. A higher organic mj&gn
quota rent will favour the use of organic nitrogéinthe
initially applied level of inorganic nitrogen doesot
compromise the maximum allowable use of organic
nitrogen, nothing will change.

This observed behaviour will influence policies’
effectiveness. The Nitrate directive, for exampkduces
the organic nitrogen quota. Based on our resultstem
stringent quota for organic nitrogen then caushifi ® a
higher utilisation of inorganic nitrogen at farnvét when
the quota of total nitrogen or inorganic nitrogen ot
adapted accordingly. As long as the optimal levél o
inorganic nitrogen has not been reached, a one-side
reduction of the organic nitrogen quota will theref be
ineffective but also inefficient because of ther@ased
manure disposal costs for the farmers.

Given this trade-off behaviour of farmers, new pgli
options have to be sought. The farmer’s sensititity
quota rent tempts to increase the quota rent whilthead
to a higher utilisation of organic nitrogen. Espdyi
deficit farms will accept more organic nitrogen whwiota
rent increases. Quota rent for deficit farms insesawhen
transaction costs decreases. Lower transactiors @ast
lead to an upward shift in demand and supply cwfe
emission rights resulting in a higher utilisatioh these
rights. Lowering transactions costs can e.g. béaeld by
creating an electronic forum to link demanders and
suppliers of emission rights or by lowering trantposts.
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