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Summary

This article broaches the legal treatment of thdidie@g, non-renewable, non-substitutable
resource phosphorus which is indispensable forWe address a highly important resource
problem that has hitherto received little attentiothe legal discourse. Furthermore, excess-
ive and dissipative phosphorus entry into the emvirent, soils, and water bodies has signi-
ficant harmful effects on ecosystems, and is regresl by subtle, long-term accumulations
in the aquatic ecosystem as well as soil contamoinsit In this article, we present this prob-
lem field and demonstrate that currently neitheropaan nor German fertilizer legislation
and soil conservation legislation provide for adeguegulatory approaches. In this respect,
a precautionary concept on the European level sgcally non-existent. Insufficient regula-
tions in the above mentioned fields lack concretenesal enforcement, prevention of relo-
cating problems and a safeguard for absolute dgyargductions in phosphorus usage. If
these factors are not taken into account, it withain impossible to effectively address eco-
logical and resource problems because phosphotiiegpwill otherwise be constrained to
constant consideration on an individual basis, wleMery individual case might be deemed
to entail "few negative consequences*. Yet it is sum of multiple minor actions of farmers
etc. that can lead to ecologically and resourcatedl fatale consequences. It is not sufficient
to increase efficiency in phosphorus uptake peviddal plant, because if crop cultivation is
expanded to previously unused areas at the samee faminstance via greater animal feed
crop production (due to globally rising meat congtion) or via bioenergy plant production,
it will be impossible to achieve the necessary hlteghosphorus application reductions by
higher efficiency per plant. We conclude that tm#i eventually lead to an important new
strategy in environmental policy: “Technical sotus”, “efficiency” and “command and
control” alone will not solve resource problemsquantity problems if at the same time
(global) production increases or remains at a eonistigh level.

|. Problem statement: phosphorus and sustainability- environmental and resource as-
pects

Point of origin for modern soil protection — andstlnolds true for current environmental
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policy in general — is the sustainability principfustainability, as the terminological fusion
of the claim for more intergenerational justice ghobal justice, has experienced a remark-
able career over the last 15 yeatdowever, western societies are currently pursairide-
style that is neither maintainable in the long teron globally. At the same time, a major pro-
portion of the world population lives in stark poye Key elements of sustainability are the
increased usage of renewable resources accordingtioal renewal rates as well as conser-
vative usage of non-renewable resources. The kéyent phosphorus, indispensable for
plant, human and animal life, is just such a noreveable resource. To date, it has not re-
ceived adequate public attention either as a resomr environmental issue; discussions have
been limited to its role as an environmental palit However, phosphorus is first and fore-
most a non-renewable, non-substitutable resourt®se currently uncertain and disputed
long-term availability represents a basic threagltdal food security.This article is there-
fore dedicated to analyzing sustainability in goibtection by focusing on the macronutrient
phosphorus. In doing so, it also takes on the pralbf resource conservation, which repres-
ents the second most important global issue afterate changé.Our goal was to excerpt
and highlight problems in phosphorus usage fromgalland policy perspective, taking into
account the feasibility of long-term and global r{be sustainable) practice in handlfng.
Within this discourse, we briefly include, in a goanative manner, yet another neglected soil
issue: soil biodiversity. Overall, an aggregatedspective will be constructed on how sus-
tainability in soil protection can be moved forward

Solil represents, together with water and air, @mehtal prerequisite for life. Soil is part of
the natural livelihood of humankind, serves asrthgitional basis for plants and animals and
is production basis for foodstuff and animal féeks a non-renewable resource, its utilization
must be aligned with the precept of sustainableagament. Sustainable soil utilization calls
for usage that is adjusted in manner and scopeetoeeds of the current generation; yet such
global utilization requirements also call for sfihctions to remain intact or to be improved

! For detailed information on the sustainabilityngiple and against the widely occurring suppressiotine de-
cisive space-time-dimension as well as its replaserhby the three-pillar-formula, see Ekardt, Theak@r Nach-
haltigkeit: Rechtliche, ethische und politische @nge[Theory of sustainability: legal, ethical and palti per-
spective}, 2010; Ekardt, Zeitschrift fir Umweltpolitik undridveltrecht 2009, p. 223 et seq. These works stress
sustainability not as a meaningless term represgmverything good and desirable in the world latiber as a
concept which transmits the following relativelyncoete content: Justice (the requirement for ,fagulations
and organization structures for cohabitation) oughincorporate time-space remote interests anderos in a
more potent way. This does not exclude other releirderests such as "economic growth here and reimce
weighing all relevant interests is crucial in findijustice. Yet concrete sustainability calls fdasting and glob-
ally maintainable lifestyle. For a similar argurmegidnal direction (albeit in part less clear) ikem in World
Commission on Environment and Development (ed.)y Gammon future, 1987, p. 43; Lee, Nachhaltiger
Bodenschutz — international, europaisch und nati@@6, p. 1.; Ott/ Doring, Theorie und Praxisrists Nach-
haltigkeit [Theory and practice of strong sustainabjlit§004; see also for critics on the current sustality
discourse Siemer, in: Ekardt (ed.), Generationeraitigkeit und Zukunftsfahigkeftntergenerational justice
and sustainability capability2006, p. 129 et seq.

2 See Cordell et al., Global Environmental Chan@®92 292 (305) for global food security and dedinphos-
phorus reserves.

% The resource issue has many links to climate ahaiog example does the excessive use of finitsilfiels as
well as problematic forms of land use (e.g. defatéam, livestock farming, among others) presesmt ¢timate
problem in its very core.

* The text therefore presents a governance analgsistetails on its methodological combination aofipgrical
investigations (however not in this case) as welbbservations, secondary evaluation of empiriatd thy other
researchers, thoughts on plausibility, theoretmahclusions, among others, see Ekardt/ Heitmanmhnide
Soziale Gerechtigkeit in der Klimapolit[iSocial justice in climate polici§s2010, chapter II.

® For these and additional soil functions see Spssem Engel/ VoRkuhle, Umweltrecht: Grundziige d&enthi-

chen Umweltschutzrechts” &dition 2003, § 9 No. 2 et seq.
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on a long-term basis in order to secure their g@ksnand to enable future generations to ful-
fill their needs and choose their lifestyle freelfaintaining or restoring soil functions in the
long-term is also a declared goal of the natioegislation, e.g. in Germany of the federal soil
protection legislation (Bundes-BodenschutzgeseBddSchGf However, soil protection is
in many ways still deficient and poorly sustainatdachangingly ongoing and hardly revers-
ible, soil degradation continues at an alarming.rat

For years, one of the most significant soil proldemas been intensive and locally not well
adapted soil management and cultivation practip@siarily carried out by conventional agri-
culture, especially in regard to large farms witkensive animal husbandry. For instance in
Germany, 52 % of all land is used for agricultyratposes. Next to the deposition of airborne
pollutants and the application of waste, relevafitise input of contaminants and nutrients
occurs in the form of pesticide and fertilizer apgiion in agriculturé.It is estimated that
globally more than half of agricultural land can loager be deemed fit for unrestricted use
because of soil degradatidn.

Agricultural crops require a pool of different miak nutrients in different quantities for
growth® While these nutrients are present in most soitdy some fractions are directly
available to plants. Moreover, with every harvést $oil is being further depleted further off
its nutrients. Without their replacement, soils Waobecome nutrient depleted and could no
longer provide their natural functiofsNutrients such as phosphorus, which are either un-
available in certain soils or consumed, need toepéaced by fertilizer application. For this
purpose, different types of fertilizer are availglkdnd can generally be classified as industrial
fertilizer, farm fertilizer and secondary fertiliz8 Industrial fertilizers are those that do not
originate from farms. Rather, they are being preducommercially as soil additives for the
purpose of fertilization and need to be boughtdynkers. Most industrial fertilizer is mineral
fertilizer mainly for nutrient supply, providingdt, precise concentrations of the main nutri-
ents. These are nitrogen, phosphorus, potassidoiyma magnesium and sulfur. In contrast
to industrial fertilizer, the term farm fertilizeomprises on-farm-accumulating and applicable
residues such as animal excrement, manure, sladysenilar by-products. These residues,
predominantly of animal origin, are suited for fieration due to their nitrogen, phosphorus
and potassium content. The third category of feeik, secondary fertilizers, comprises hu-
man excreta, sewages sludge, struvite, and simigderials from municipal waste and other
sources.

Modern agriculture (on the one hand crop farmingl an the other, hand animal husbandry
with its considerable requirements for feed) oft@plies substantial amounts of phosphorus

® Legislation on the protection against harmful soidifications and clean up of contaminated sifsnfles-
Bodenschutzgesetz), dating from 17.03.1998, BGB298, p. 502 et seq.
” SRU, Umweltgutachten 2008, No. 533.
8 SRU, Umweltgutachten 2008, No. 485, 492.
® Compare Giger/ Humi/ Portner/ Scheidegger, GAIA0p. 280 (281); also see Bongert/ Albrecht, GAIA
2008, p. 287 (288).
19 For this section, the contribution by Schnug/ BkiaHaneklaus/ Schick, Okologie & Cultivation 3/08) p. 52
et seq. plays an important role as the originalnadiscience input.
" For details see Sattelmacher/ Stoy, in: Blume)(éthndbuch des Bodenschutzes: Bodendkologie usidsb
tung. Vorbeugende und abwehrende SchutzmaRnahthedijtibn 2004, p. 265 et seq.
12 Cf. for the different forms of fertilizer Kloepfemweltrecht, 3 edition 2004, § 19 No. 228; Hartel, Diingung
im Agrar- und Umweltrecht: EG-Recht, deutschesdaitindisches und flamisches Recht, 2002, p. 4&et
Finck, Diinger und Dingung: Grundlagen und Anleitang Diingung der Kulturpflanzen, 1979, p. 15 et;seq
SRU, special repofSondergutachtgri985, No. 406 et seq.
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fertilizer that is being manufactured from rock ppborus. However, phosphorus resources
are limited, geographically highly concentrated a®dlining both in terms of quantity and
quality.r* Although the assured reserve base (which should@&a@onfused with current re-
serves) amounts to 47 billion tonnes, its miningusrently considered to be economically
and technically feasible only on a very rudimentanel* Approximately 80 % of all mined
rock phosphate in the world is being synthesizehitzeral fertilizer for agricultural applica-
tion; in 2009, this amounted to I58nillion tonnest® This makes modern agriculture highly
dependent on phosphorus fertilizer and at the dame also highly vulnerable to shifts in
supply. Germany for example does not have any dspearsd therefore must import its neces-
sary supply for industry and agriculture. In 2008s corresponded to a total of 87 000 tonnes
of unground phosphate rock, 79,9 % of which oritgdafrom Israel and 17,3 % from Rus-
sial’ Developed countries import great quantities ofggtmrus from developing or emerging
countries via inexpensive animal feed to coverithmense demand from intensive animal
husbandry.

Ecological problems from intensive phosphorus aagibn also arise in respect to the energy
and climate balance. Phosphorus mining, processidgnarketing from the extraction site to
the farm require a great deal of energy and caassiderable emissions. Moreover, various
adverse effects result for soils and water boddesthe one hand, these are ascribed to heavy
metals and radioactive substances often contamégttilizers. In this respect, is important to
note primarily uranium, which represents a dirégkic and cancerous) peril for soil quality
as well as for ground and drinking wateé©n the other hand, fertilizer application ofteads

to additional nutrient accumulation in soils be@usitrient uptake of plants is limited. On
average, substantially higher amounts of phosphandsnitrogen are being applied for yield
growth than what plants actually require. Overybars, such practices have resulted in con-
siderable phosphorus accumulation in German SoH8gh natural levels of phosphorus in
soils are already being steadily increased by sterdly higher than required fertilizer sup-
plies of phosphoru®. The main reason for these soil loadings are ekee$arm balances
generated by the application of inexpensive minkendilizer application, especially in intens-
ive farming operations, and the increasing indakgzation of animal husbandry and its re-

3 For details see Harben/ Kurzvart, Industrial Malsr 1996. Naturally occurring phosphorus is ligiite the
environment. Its main appearance is in magmatititepa sedimentary phosphorite. Guano, or birdexents,
does no longer plays an important role in suppigssiits deposits have largely been depleted ddnadast cen-
tury. Due to these geological prerequisites, phogghmining is concentrated in only a few countrilse most
important deposits are found in China, Morocco/ s Sahara, South Africa and the U.S. Currentigvkm
minable reserves are estimated at 16 billion tonoleshich more than two thirds are allotted to #tmve men-
tioned countries; cf. Jasinski, U.S. Geologicahv@yr Phosphate Rock, 2010.
4 For further barriers to future phosphorus rockiminsee Ulrich/ Malley/ Voora, Peak Phosphoru€2®. 5
@a.
15 Cf. Jasinski, U.S. Geological Survey, PhosphatekRp010.
16 Cf. IFA, Database, 2008.
" Rohling, in: BAD (ed.), Rohstoffverfuigbarkeit, Z0(. 23.
18 For environmental impairments of contaminantseinilizers see SRU, Umweltgutachten 2008, No. 497,
913 et seq.; SRU, Umweltgutachten 2004, No. 30€eqt; for the uranium problem see Schnug/ de KdR,(e
Loads and fate of fertilizer derived uranium, 20B8ardt/ Seidel, Natur und Recht 2006, 420 et deqtech-
nical feasibility, applied extraction of uraniumdaits cost efficiency see Haneklaus/ Schnug, imn8g/ de
Kok, Loads, p. 111 (126); Hu u.a., in: Schnug/ a&KLoads, p. 127 (133).
1% Currently, the overall application of fertilizeirs Germany is slightly declining compared to arréase up un-
til the late 1990s. Yet it still remains at ear§90s levels; compare SRU, Umweltgutachten 2008,1864.
2 SRU, Umweltgutachten 2008, No. 494; SRU, Umwelghten 2004, No. 291; SRU, Umweltgutachten 2000,
No. 474; Hartel, Dingung, p. 51.
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lated necessary waste disposal of enormous amofipteduced slurry* In soils, overapplic-
ation of fertilizers adds to soil acidification, wh in return results in reduced capacities of
soils to filter and buffer nutrients and contamitsarMoreover, it impairs soil fertility. Ex-
ceeding site-specific absorption capacities geheladds to long-term, sometimes even irre-
versible impairments. Further, it derogates growatker, surface water, climate and the natur-
al environment? Fertilizer application enhances the growth of ipatar plants only, but
leads to the loss of other less-responsive plardsdapendant animals. This is also one reason
why intensive agricultural practices are blamedtiier loss of biodiversit$? If phosphorus in-
put exceeds the adsorption capacity of soils, fftesphorus is being transported within the
soil matrix into the ground watét.Even more than groundwater, surface water is bafhg
fected by diffuse phosphate entry. Half of thisdaaiginates from diffuse sources, of which
approximately 90 % emanates from agricultural |2hd3ne consequence of this increased,
anthropogenic phosphorus entry is the massive bloioioxic blue-green algae in surface wa-
ters and oceans, or generally speaking, eutropbicawhich also substantially harms biod-
iversity.2® This can be observed for example in the Baltic’Sea

When it comes to phosphorus, we not only need & wéh the ecological problems men-
tioned but also with the massive, already brieflylined resources challenge. In comparison
with other resources such as oil and gold, glolbalsphorus reserves that can be considered
economically viable for mining are alarmingly limé; moreover, new deposits or mines of-
ten have a lower degree of quality and higher iwast of the radioactive or toxic heavy
metals uranium and cadmium. Predictions as to e lglobal resources will last depend
among other variables on the profitability of migyrand henceforth on the market price and
its fluctuations. Further, they vary according lbe underlying calculation methodology. Yet
most scientific literature on the subject suggé&tdo 100 years We have already pointed
out that besides undesirable accumulations in 8@le are massive phosphorus losses into

2 SRU, Umweltgutachten 2008, No. 1004; SRU, Umweitgaten 2004, No. 298.
2 SRU, Umweltgutachten 2008, No. 494; Hartel, Dirgum 52.
% Sparwasser/ Engel/ VoRkuhle, Umweltrecht, § 6 Nb.Giger/ Humi/ Portner/ Scheidegger, GAIA 2008, p
280 (281); Weins, Zeitschrift fir Umweltrecht 20Qi,247 (248); Schink, Umwelt- und Planungsrecta@9 9.
8 (9).
# SRU, Umweltgutachten 2004, No. 317. This probleraspecially relevant in sandy soils because thayrn
ally have reduced adhesion capacity; compare H@yteigung, p. 52 and 354.
% Schink, Umwelt- und Planungsrecht 1999, p. 8f@)plder data cf. Hoffmann, Phosphorus and nitroig@ut
from agriculture into the Baltic Sea, especiallydugpended particles of water bodies, 1979, ptS8ag Phos-
phorus enters water bodies mainly by water and wiodion. Problems of soil erosion have become evover
the last years. One contributary factor was the tragsition of grasslands to arable land in maastspof Ger-
many as well as the resulting removal of hedgesvend breaks against wind erosion during the |a&stadies.
Current agricultural practices accelerate soil ierosince crop cultivation often does not allow Y&ar-round
vegetation cover. The existing risk is even incegaby inappropriate cultivation practices; cf. Satecher/
Stoy, in: Blume, Handbuch, p. 280.
% World Resources Institute, World hypoxic and epitio coastal areas, 2009; Schink, Umwelt- und Rigau
recht 2004, p. 8 (10); for exceeding thresholdedasystems Scheffer/ Carpenter/ Trends in Ecolodyvélu-
tion 2003, p. 648 (656).
2 One of the largegiead zones worldwide is located in the Baltic Sea. Dead zoamsareas characterized by
oxygen content too low to sustain aquatic life tueutrophication. Since their first appearancthe1970s, the
number of dead zones has increased to over 40008; Zf. NASA, Science Focus, 2009 or Pelley, Eorvir
mental Science & Technology 2004. Together withepthutrients, 36.000 tonnes of phosphorus fromcabri
ture enter the Baltic Sea each year; cf. Paulsetkgénannt/ Schnug, Landbauforschung 2002, p. 218)(
% The point in time when demand will exceed indastrnineral fertilizer production has been termeedk
phosphorus”, similar to “peak oil” for oil’'s peakggluction prognosis, cf. Gilbert, Nature 2009, p6 {718):
125 years (with an annual predicted increase 0f325); Vaccari, Scientific American, 2009, p. 58)Y590
years; Cordell/ Drangert/ White, Global Environna@rthange 2009, p. 292 (305) predict the peak dyréar
2034.
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aguatic ecosystems. This all leads to implicatfon®nsuring universal peace (which is often
addressed within the odd phrase of “geopoliticaleats”) as well as for social distributive
justice, on the national and on the global leveé Will come back to the latter aspect in the
final section.

From environmental and resources perspectivessdilmop phosphorus cycles, such as those
in agriculture, as well as phosphorus recycling alve play a fundamental role in the future.
Compared to conventional agriculture, organic fagngenerates enhanced nutrient cycles (it
also tends to have a better profile in respectrémium contamination). Moreover, animal
density is lower, animal feed is possibly produoaskite, and neither very little nor no indus-
trial or synthesized fertilizer are applied. Ob\sty) the uranium problematic is nonetheless
existent, insofar as that current EU regulatiompesr the application of (non plant-available)
rock phosphaté in organic farming; however, the ratio is smabecause fertilization is car-
ried out to maintain soil fertility rather thandorrespond to expected plant needs. In contrast,
it is difficult to recycle phosphorus back into thyestem without causing harmful effects, such
as is the case when sewage sludge is applied imukigral land in order to preserve mineral
phosphorus fertilizer. Despite these barriers, owpd technological methods are increasingly
in place® For the following it is important to keep all tleeaspects in mind when we analyze
the challenges and limits of legislative regulasiowe will further consider possible addition-
al positive effects on soil, water, nature consegoveand health resulting from a change in ag-
riculture that goes beyond conventional practices.

Il. Administrative regulation in phosphorus fertili zation

How does legislation respond to this issue? Unfikeogen, phosphorus from agricultural
sources is not subjected to a European regulafgoach. Also on the national level, where
there are only isolated environmental regulatiarms)servation of natural resources is even
less considered. This will be demonstrated thibiénfollowing section. Further, we will illus-
trate how overall limitations of possible adminggive regulations (command and control/
Ordnungsrecht) in respect to the issue (and l#Ematives thereof) can be interpretéd.

1. Applicability of diverse regulations in soil coservation, water, waste and fertilizer le-
gislation

Regulations on phosphorus usage are set up attéréace of soil protection, water, fertilizer
and waste legislation. Technically speaking, thésmains work with regulatory require-
ments, hence with orders and prohibitions (“‘command control”). EU regulations are thus
still missing inasmuch as that no soil framewortediive has been enacted so far (but has
been planned several timé&¥-or this reason our focus shifts to the natiorakl, exempli-
fied in German legisation. In respect to the ecalmigdamage and resources perspective, one

# This is certainly a regulation which needs to éeonsidered when taking sustainability aspectsaatmunt.
We thank Silvia Haneklaus for this information.

% Cf. Schnug/ Ekardt/ Haneklaus/ Schick, Okologieaadbau 3/2008, p. 52 et seq.

%1 Where appropriate, we will refer to a number dfestpublications (mainly in respect to climate potion)
where the question of “quantitative control or adiistrative criteria regulation” as well as questian the the-
ory of sustainability, justice and governance ar¢her elaborated.

% For further details on this discussion see VatgrBieste, Der kritische Agrarbericfithe critical agrarian re-

porfl 2010, p. 178 (179 et seq.).
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might well expect the phosphorus issue to be plaaddn soil protection legislation because

the function of the BBodSchG stated in § 1 is thit@nable safeguarding or rehabilitation of
soil functions. To achieve these goals, § 1 S. pdRhG demands that ,harmful soil altera-
tions need to be held off‘; moreover, ,provisionsed to be taken against adverse soil im-
pacts” (precautionary principle). In principle, ghiaw is just applicable for adverse soil

changes and brownfields according to § 3 para. @d8hG. While the scope of application

is positively described, numerous soil-relatedvatotis are directly excluded. This concerns
the regulations stated in numbers 1 to 11 of th@usion catalogue, insofar as they regulate
soil impacts. If such a behavior is subject to ¢hegecial regulations, that may have direct or
indirect consequences for soil functions in respe@ 2 para. 2 BBodSchG, then they obtain
primary application. This is also the case if therading regulation lags behind the standard
of the BBodSchG?

Focusing on agricultural fertilization, two normegicomplexes become relevant to which the
BBodSchG is subsidiary if impacts on soil are raged. According to § 3 para. 1 no. 1
BBodSchG, this is on the one hand regulations coimug the effect of recycling manage-
ment and waste legislation on the application oftevdo utilize as secondary fertilizer or as
farm fertilizer and laws enacted on the basis efrérycling management and waste legisla-
tion as well as the sewage sludge regulation. Eoersl relevant normative complex, on the
other hand, is 8§ 3 para. 1 no. 4 BBodSchG, “reguiatof the fertilizer and plant protection
legislation”.

Requirements for recycling management in agricaltdertilization are covered in § 8
KrwW-/AbfG3*. § 8 Abs. 1 KrW-/AbfG contains the power to enagton-parliamentary regu-
lation (Verordnung) on the part of the German fatlgovernment . Accordingly, by statutory
order, the federal government can determine “requénts to secure the correct and unharm-
ful application in accordance with para. 2”. Iniwnidual cases it is possible, pursuant to § 8
para. 2 KrwW-/AbfG for the application of seconddeytilizers or farm fertilizers on agricul-
tural, silvicultural or horticultural soils, to mdate “prohibitions or limitations according to
characteristics such as constitution and compastiosoils, area and timing of application,
and natural habitat” as well as “analysis of wamstéarm fertilizer or soils, methods to pre-
treat these materials or other appropriate methdis.using the term “unharmful applica-
tion“, it is referred to 8 5 para. 3 sentence 3 KAWIG. Accordingly, an application is
deemed to be carried out without harm “when wasteposition, level of pollution and meth-
od of disposal are not likely to impair the pubhiterest” (Gemeinwohl).

A definition of “public interest” — without whichhe term would be meaningléss is given
within the principles of waste disposal compatiwieh common welfare, stated in § 10 para.
4 sentence 1 KrW-/AbfG. An impairment of the pubhterest is particularly given when the
,S0il is affected in a destructive manner.” Thisaholds true for waste disposalherefore,
8 8 KrW-/AbfG regulates impacts on soil. With theation of the BioAbf\’, which states

¥ Cf. Sondermann/ Hejma, in: Versteyl/ SondermarBodschG, 2 edition 2005, § 3 No. 15.

% | egislation on the advancement of the recyclingneeny and securing environmental friendly wast@atsl
[Kreislaufwirtschafts- und AbfallgesgizSeptember 27, 1994, BGBI. | 1994, p. 2705 et seq.

% On the criticism of the term “public interest” a®ll as on legal perspectives without this terng E&ardt,
Wird die Demokratie ungerecht?, 2007, chapter IV E.

% In respect to the dispute on direct, analogouspplication aligned to environmental interests, Beanz,
Krw-/AbfG, 3™ edition 2002, § 5 No. 80 et seq.

%7 Regulation on the reclamation of bio waste of@gtiral, sivicultural or horticultural soilBioabfallverord-
nung of 21.09.1998, BGBI. | 1998, p. 2955 et seq.
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the requirements for application of bio waste amohjgost on soils, this has recedtlied to a
priority handling proceeding soil protection legisbn.

The same holds true for AbfKI&af¥on the grounds of § 15 Abs. 2 AbfG a.F. The tagic
regulation subject is the usage of sewage slidgeording to § 1 Abs. 1 no. 2 AbfKlarV.
Prerequisite for its legitimate application is acling to 8 3 para 1 section 1 AbfKIarV “not
to impair the public interest and that applicatroathods, timing and quantity are aligned to
the plant nutrient requirement under consideratbsoil nutrient content and organic sub-
stances as well as of location and cultivation @wovs”. Accordingly, soil protectiofi
against phosphorus-induced ecological damage iessield by both BioAbfV and AbfKlarV.

Besides regulations of the waste legislation relewa slurry and sewage sludge, regulations
of fertilizer legislation and hence regulationsrimeral fertilizer also precede the BBodSchG
insofar as that they regulate impacts on soils. Agnihese are Dundg& which has replaced
DungMG* without substantially altering its content, as vas those regulations which were
enacted on its basis. DungMG contains regulatinmespect to the marketing and application
of fertilizers. Fertilizers are legally defined &2 no. 1 DingG as substances which are inten-
ded to be applied directly or indirectly to cropsorder to enhance and improve their growth,
yield or quality. According to 8 5 Abs. 1 DingGethare only allowed to be marketed com-
mercially if they comply with the stated requirertggnconform to the specifications of
European law, and most importantly do not comprentiee natural environment. The re-
quirements for fertilizer approval are concretime@®iMV*4. Accordingly, fertilizers must be
harmless in respect to causing damage to plarast ptoducts or soils. The same is true for
the application of approved fertilizers. Pursuangt3 para. 2 DUngG, they are only allowed
to be applied according to the code of good pradigeite fachliche Praxis). This implies that
“fertilization method, quantity, and timing must dkgned to plant and soil needs in consider-
ation of existing plant-available nutrients andamg substances in soils as well as location
and cultivation preconditions”. In respect to appdyfertilizers, there are also regulations be-
ing developed concerning soil impact; this imptiest fertilizer directives override the BBod-
SchG.

Regulations on secondary, farm and mineral feetiliwithin BioAbfV, AbfKlarV, DingG,
and DUMYV have precedence over the BBodSchG inssfdhey are complied with Accord-
ing to this legislative concept, it is only possilib fall back to the BBodSchG when it is
already too late for the protection of soils, tlgato say when harmful soil alterations have
already taken plack.This is further highlighted in § 17 BBodSchG, whjim respect to agri-

% Cf. Hipp/ Rech/ Turian, BBodSchG, 2000, § 3 No;, 8dlifferent opinion is held by Frenz, BBodSch@G0e,

§ 3 No. 10, who does not deem necessary the réwifittaconcrete regulation necessary.

% Sewage sludge regulatipiilarschlammverordnurigpf April 15, 1992, BGBI. 1992, p. 912 et seq.

“0 Sewage sludge is defined in § 2 Abs. 2 Satz 1 KbfKas “sludge produced during the treatement aftey
water in waste water treatment plants includingemoiant complexes dealing with further waste watatinent,
also dehydrated, dried or in other manner treated.”

“! Frenz, BBodSchG, § 3 No. 19; Brinkmann, § 3 BBduSe- Geltung, Subsidiaritat und Ausschluss, 2008, p
92; Meinert, Zur Subsidiaritat des Bundes-Bodensagesetzes, 2005, p. 82.

“2 Fertiliser legislation (Diingegesetz/ DiingG) ofukay 9, 2009, BGBI. | 2009, p. 54 et seq.

3 Fertilizer law of November 15, 1977, BGBI. | 1977,2134 et seq.

4 Regulation on the marketing of fertilizers, saldétives, cultural substrates and plant additivesrtflizer Or-
dinance) Dungemittelverordnurijgof December 16, 2008, BGBI. 2008, p. 2524 et seq.

5 Landel/ Vogg/ Wiiterich, BBodSchG, 2000, § 3 No; df0 also Ekardt/ Seidel, Natur und Recht 2006430
(423).

6 Hartel, Dungung, passim; Ekardt/ Seidel, Natur Retht 2006, p. 420 (423); Ekardt/ Heym/ Seidelt-Ze
schrift fir Umweltrecht 2008, p. 169 (174).
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culture, again only points to the code of good pcacas a requirement. This basically means
that it disclaims any precautionary requirementghich are the subject of this norm — from
the outset (incidentally based on the authorizatimn official assertion of such
requirements}’

Neither European nor German water legislafignegulated particularly in the European
WFWD?* and in the German WH@ introdue much change: In respect to ecologicabtd
water legislation is not explicitly subsidiary terfilizer or waste legislation. Nonetheless, it
does not include concrete regulations for agricaltand fertilization according to its current
interpretation. Those passages on drinking watalitguand various thresholds refer to oblig-
ations toward compliance with certain standardghleydrinking water supplier, which have to
clean (only) the drinking water, yet not by thenfar. Further, the general regulations on the
quality of surface waters and ground water woully ¢»e applied against phosphorus fertiliz-
ation if fertilization was considered as water wsagwhich is contrary to common legal be-
lief. A priori, neither water nor soil protectioaedislation take theesource aspect of the phos-
phorus problem into accoutit.

2. Concrete legal requirements for fertilizer applcation — regulation deficits and its
reasons?

The question on resource and environment-relateggdtorus regulations is hence directed
towards waste and fertilizer legislation. Pursuarg 3 para. 2 DUngG, fertilizers are only al-
lowed to be applied in accordance to the “codeamidgpractice”. The intended purpose of
fertilization according to this principle is to eme necessary nutrient supply to the plant as
well as to maintain and enhance soil fertility. Aating to 8§ 3 para. 2 DUngG, fertilization
alignment must correspond with type, quantity amdnig of plant and soil needs in consider-
ation of existing plant-available nutrients andamg substances in soils as well as location
and cultivation preconditions, whereas high quadéityd low cost products should be pro-
duced. This is concretized in the DUr§Which was enacted on the basis of § 3 para. 3
DungG. There it is specified that the appropria@eilization needs to be determined before
every fertilization application (8 3 Abs. 1 Dungafd that application timing and application
guantity should be chosen in such a manner thatgptabtain nutrients in a timely and quant-
itative manner which corresponds to the identifieeéd (8 3 Abs. 4 DingV). Moreover, there
is an obligation to carry out soil analysis to det@e the soil-inherent available nutrient

" For more information, see Ekardt/ Heym/ Seideltsrift fir Umweltrecht 2008, p. 169 (174 et Sealso
on pesticide legislation.

8 0On this and the following aspect in respect tdcadfure, see Ekardt/ Heym/ Seidel, Zeitschrift tlimwel-
trecht 2008, p. 169 (176 et seq.); Ekardt/ Weyl&uahlenderlein, Natur und Recht 2009, p. 388 (3%2e}), re-
spectively with additional references.

9 Directive 2000/60/EG of the European Parliamemnt @ouncil of October 23, 2000 for the creation dégal
framework for measures of the union in water po(M¥asserrahmenrichtlinie), ABI. L No. 327, p. 1.

%0 Legislation on the regulation of the water budf@tasserhaushaltsgesetz); July 31, 2009, BGBI. B2@0
2585 et seq.

® Provisions on the European Cross Compliance dematge anything in our current findings; see Eltarch
Bredow, in: Leal (ed.), The Economic, Social anditRal Aspects of Climate Change, 2010 (forthcog)in

%2 0n governance or regulation deficits as genenim téor regulation and enforcement deficits, seeréka
Steuerungsdefizite im Umweltrecht: Ursachen unemohbderer Berlicksichtigung des Naturschutzrectisdan
Grundrechte — zugleich zur Relevanz religibsen Béilsats im 6ffentlichen Recht, 2001, p. 38 et seq.

%3 Regulation on the application of fertilizers, sadlditives, cultural substances, and plant additaecording to
the principles of the code of good practice inifieetion (Fertilizer Ordinance]Diingemittelverordnurigof
February 27, 2007, BGBI. | 2007, p. 221 et seq.
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qguantity (8 3 Abs. 3 DungV), a ban on applying ifiegrs with high nitrogen or phosphate
content during winter months (8 4 Abs. 5 DungV)vesl as on water-saturated, flooded,
snowcovered or frozen soils (8 3 Abs. 5 DungV)older to prevent nutrient run-off, a min-
imum-distance from surface waters must be maintb{Be8 Abs. 6 DUngV).

In order to prevent overfertilization especiallythvphosphorus, the following regulations are
additionally provided: According to § 3 Abs. 3 1@DlngV, available phosphorus contents in
soils must be identified by the farm at least ev@xryyears. In addition, the farmer must pre-
pare an operational nutrient comparison on an drvags, amongst others, for phosphorus.
This can be done either in the form of a balanaesbr as an aggregated “Schlagbilanz”.
Both must be provided to the appropriate agricaltauthority upon request, as is stated in 88
5 Abs. 1 and 6 para. 1 DingV. As long as this eatrcomparison does not exceed, on aver-
age, an operational nutrient surplus of 20 kg getdr during the last six fertilization years, it
is being assumed according to 8§ 6 para. 2 no. ZyWiihat the application quantity corres-
ponded with plant requirements and, as a resuli, s@aried out in accordance with the code
of good practice.

With respect to the application of the overridirgtifization legislation it is encouraging that
the amendment of the DUngV has led to the tightenincurrent legislation in several points.
At this time, for example, more stringent regulatiare in place in respect to obligations for
more appropriate fertilization, periods when fegéts cannot be applied, and the minimum
safety distance to water bodies has been extendigahittedly, many regulations of the
DungV are too general and too poorly defirkétb fulfill the code of good practice. Simply
speaking, they do not go far enough. We want tsstithte this with the example of nutrient
balance implementation, where nutrient input angbatuare compared to a certain reference
value and time period. The resulting total is apantant indicator for the environmental im-
pact by nutrients. It is regulated by 8§ 5 para.ih@V to establish a nutrient balance sheet for
a certain area. Such a balance sheet comparesitfientiinput in the form of industrial or
farm fertilizer on a given area to the output ia form of crops. Since this approach does not
require a livestock balance sheet (Stallbilanzyl since for its calculation guide values can
be used, it is only of limited value for animal baadry (which is the major environmental
problem with regard to phosphorus) and difficultbeck®

Furthermore, current administrative law has noetakccount of any resources regulation in
respect to phosphorus. Using farm and secondatiliZers such as sewage sludge, which is
regulated in the BioAbfV and AbfKlarV, can help tonserve scarce phosphorus resources
and add to a stable nutrient balance. Howevery gglication threatens to trigger nutrient
excess and accumulation of harmful substancesiis Isecause fertilizers are often loaded
with heavy metals. Moreover, the acceptable digghés aligned to how many contaminants
are contained in dry matter and how much of drytenas deployed per hectare. This allows
for loads which can be significantly higher thanatvis being extracted. There is no real regu-
lation for the problem of increasingly excessiveels for ecosystems — not for excessive re-
source deprivations resulting from high user rateteed and strongly expanded livestock
farming; ecological regulations do exist, howevexyt are inadequate, as will be further illus-

* SRU, Umweltgutachten 2008, No. 971.
% SRU, Umweltgutachten 2008, No. 1005. Apart frois,thot all operations are obliged to establislalarce.
The exemptions in 8 5 Abs. 4 DiingV note that duthéoarea size, on average, 47 % of the operatindsat
least 5 % of agricultural area are exempted frommdging with the obligation to establish a nutridratlance,
SRU, Umweltgutachten 2004, No. 309.
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trated in the following.

We can therefore summarize here that in orderresstthe gap-closing functichof the
BBodSchG, § 3 BBodSchG with its eleven amendmerats eveated. As a consequence of
their priority handling, vital areas of both quaative and qualitative soil conservation are ex-
empted from the scope of application of the legjsd’ - as is the case with fertilizer use.
Likewise, water legislation relies upon regulatiavighe waste and fertilizer legislation. As
has been shown, fertilizer legislation hardly amh&nvironmental protection and sustainable
resource use. The level of fertilization is mainly measured byoaomic criterig® Regula-
tions take soil conservation and phosphorus apgmitaudimentary into account in only a
rudimentary way, if at all, since they are seemwry “maintaining and enhancing soil fertil-
ity”, and hence exclusively the soil function ofifge a basis for food production. Other soil
functions are not mentioned. Generally speakingelautrient surpluses are still accepted for
the element phosphorus. As a resources probldmasiessentially not even been broached in
the law fields analyzed for this paper. Yet alsmrfrthe contamination perspective, most uses
are only weakly or, rather, not at all regulatedatyum as a contaminant is currently largely
unregulated® The same holds true in waste management, whick doeprovide sufficient
concrete regulations for phosphorus as an envirataher resource problem. The resource
problem is tackled with the usage of sewage slutigejn a very limited manner and with
considerable ecological and potentially healthdtering side effects. This could be said to
an even greater extent for the production and thesexjuent use of animal secondary re-
sources resulting from intensive animal husbanbtligither does it do anything to come to
terms with the analyzed long-term risks, nor dégsevent a continued deterioration of soil
quality 8*

A further point of criticism is the still inadeqeatmplementation of the - already weakly am-
bitious - legal prerequisites. These implementai@nhortcomings exist on the one hand to-
ward of the normative addressee, i.e. the indiviflaraner. The farmer is in the middle of a
trade-off between economic and ecological interddigs conflict of aims might well be even
more pronounced than in other areas of economigitgatiue to the income situation in agri-
cultural soil cultivation. Since long-term qualitpnservation of soils represents the necessary
basis for securing lasting yields, one would gelheessume a farmer’s motivation to main-
tain good soil conditions. Instead, his behaviooften oriented towards short-term profit ex-
pectations? Moreover, the European agricultural subsidy sysstithrewards a short-term
perspective by primarily emphasizing primarily gtignin agricultural production, and hence

% Print Document of the German Federal ParliamenDBg. 13/ 6701, p. 20; last general comments at$ws5
der, Umwelt- und Planungsrecht 2008, p. 415 et seq.
57 On the criticism of the bill compare Peine, Umweitd Planungsrecht 1997, 53 (56 et seq.); Peiratddhes
Verwaltungsblatt 1998, p. 157 (161). After its imyplentation, SRU, Umweltgutachten 2008, No. 516; SRU
Umweltgutachten 2000, No. 444 et seq.; Peine, UtAweald Planungsrecht 2003, p. 406 et seq.; EkSmitiel,
Natur und Recht 2006, p. 420 et seq.; Ekardt/ Laxilasten-Spektrum 2003, p. 237 et seq.
% SRU, Umweltgutachten 2008, No. 516; Ekardt/ Seibeitur und Recht 2006, p. 420 (425); Peine, Umwelt
und Planungsrecht 2003, p. 406 (408); Kloepfer, itnacht, 3' edition 2004, § 19 No. 226.
%9 Cf. Sattelmacher/ Stoy, in: Blume, Handbuch, & 86seq.
80 Cf. Ekardt/ Schnug, in: Schnug/ de Kok, Load2@® (216); Ekardt/ Seidel, Natur und Recht 2006128 et
seq. An exemtion are thresholds for uranium inldnig water, which however do not affect any chaimgthe
distribution of uranium.
1 SRU, Umweltgutachten 2008, No. 516; Peine, De@isaterwaltungsblatt 1998, p. 157 (161); Ekardt/ idey
Seidel, Zeitschrift fir Umweltrecht 2008, p. 169%).
2 1t would otherwise be hard to explain why farmbesse not taken preventive action towards the diagto
ecological and resources-political phosphorus gmbdn their own accord.
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encourages animal husbandry, which is problematia fan ecological and resource policy
perspective. Shortcomings in implementation comtirmun the applied normative level. If
monitoring takes place at &l|lthen such action resulting from implied respottisigs of the
DungV is assigned to the agricultural administratiovhose primary task is to represent the
interests of agricultural operations. Since adnmai®ns give priority to realizing sectoral in-
terests when it comes to implementation of legstatone can hardly expect increased com-
mitment on their part in respect to resources @irenmental policy goals; existing loopholes
are mostly used in favor of other interests, arfdreement of the incredibly modest legal re-
qguirements is neglectétiSadly but unsurprisingly, consumers are oftenegpleased with
the alleged (short-term) low price of food.

The reasons for short-sightedness and the subdatinaf ecological and resource-political
guestions go deeper than the explanation of ecanand administrative self-interests might
indicate. Ultimately, it is a multi-layered viciowsrcle involving farmers, consumers, politi-
cians, law applicants, fertilizer producers anceatithat mutually strengthens certain basic at-
titudes contributing to this context, since alltmapants are jointly dependant on each offier.
This is why agriculture in its current orientatitowards increasing short-term profit next to
economic self-interests is also aligned to tradalovalues (such as “production increase”, il-
lustrating the underlying concept of the omnipréggowth paradigm). Further, anthropogen-
ic constants such as the “narrow” space-time faffusuman emotionality on the here and
now as well as habits, suppressions, and convenieiicpresumably make it rather difficult
for most of those involved to face a long-term andently “not visible” phosphorus problem
in a resolute manner. Moreover, there is a probhgth public goods: All those involved
know that possibly the ecological problem dimensaod definitely the resource-problem di-
mension in respect to phosphorus cannot be resdlyesingle individuals, which makes ac-
tion often less appealing. These are generallgémee problems that prevail within every so-
cietal transition towards increased sustainability.

3. Reformation options and limitations of the admimstrative law approach in soil con-
servation

Hoping for a free play of actors and markets withgavernment control (or the self-regula-
tion of farmer®’) in respect to the phosphorus question has prawsoccessful, and our root
cause analysis strives to explain why. One wayeailidg with this problem could be to de-
mand stricter, more ambitious, and more concretencand and control legislation, which in

% The federal government and the German Lander agreed, upon pressure from the EU Commission thieat
implementation of parts of the DingV will be conlied within 5 % of those operations which are futhdby the
EU, compare Weins, Zeitschrift fir Umweltrecht 201247 (247). Substantial findings of fertilizénsthe en-
vironment are however a clear indication that aalrdind monitoring of good practice is so far obsgiguonly
insufficiently taking place in Germany; this canlyoie limitedly resolved by checks of the (weak€rpss
Compliance which are required by EU subvention lagn; see SRU, Umweltgutachten 2008, No. 971.

® For existing enforcement problems, compare SRUwelhgutachten 2008, No. 484, 533; SRU, Umwelt-
gutachten 2004, No. 306; on general enforcementcimings in environmental law see Ekardt, Steugsdef-
izite § 6. Ramsauer, in: Koch (ed.), Umweltrechit,ezlition 2007, p. 96, takes it further and talkewttenforce-
ment deficits which reach as far as to a comphatk bf enforcement.

 On the double vicious circle and generally on oeasfor non-sustainability Ekardt, Cool Down: 5@imer
Uber unsere Klima-Zukunft — Klimaschutz neu denizfi)9, chapter Il.

 On basic opportunities and limitations of selfukegion and free markets see Ekardt/ Meyer-Mewsing-
chell/ Steffenhagen/ Welthandelsrecht und Sozidlathlkeit — Globalisierung und soziale Ungleichhdtck-

ler-Arbeitspapier No. 170, 2009, chapter 3.
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fact appears to make sense on first sight fronamsparency, motivation and ecology per-
spective. Preferentially, the EU-level would appeabe appropriate since phosphorus does
not solely represent a national issue, either feomsource-political or from an environmental
policy perspective. Although phosphorus contribugesentially to eutrophication, the EU ni-
trate directiv€’ only regulates nitrate application in agricultuPerhaps regulations on the ap-
plication of phosphorus could be implemented inniteate directive, or a separate phosphor-
us directive also taking on the resource aspedtdoa establisheéf. All of this and hence a
European precautionary concept for soil and resoprotection is so far lacking. Similar
steps could be required on the national leveljrfstance a redefinition of the term “code of
good practice”, since the boundary between fedtiicn and overfertilization has so far been
drawn where further yield and quality increaseadanger possible by simply applying more
fertilizer. The required amount of fertilizatiorofn an ecological and resources-policy point
of view then is already exceeded since that lirahds below the agriculturally-defined op-
timal fertilization intensity®* From a resources and environmental policy pergpecthis
could be normatized accordingly. From a consumppierspective, decreased yields are quite
justifiable in the face of the wasteful food handliin western societies (disposal rate, high
meat consumptior’y. Moreover, instead of using the surface balancerder to measure the
nutrient balance, the more comprehensive and imgiation-friendly enterprise balance
should be applied, since the latter includes diti@nts going into and leaving the pool, such
as seeds, fertilizer, feed, animal, crop yield taxch fertilizer’* Last but not least, slurry as a
by-product of factory farming as well as phosphasss in feed ought to be reduced structur-
ally. As an alternative, lower limits in applyingrin fertilizer as well as refraining from using
additional mineral fertilizer could be discussedrder to encourage faster closed-loop cycles
such as those in organic agricultdién addition to the above it would be necessaryneo
prove enforcement of the respective regulationss €huld be achieved by concrete norms,
stricter monitoring and a legal basis not subjegdvernmental discretiof.

Although such (and perhaps also other) reform optio respect to phosphorus fertilization
would be quite welcome, and have been discussedrinfor a long time (of course without
implementing them), there are a number of reasonadsuming that the administrative regu-
latory approaches described in this paper willinahe end succeed in solving the resource
and environmental problem of phosphorus:

*  First, the enforcement problem in agriculture cardly be solved with a command and
control regulatory approach, since an endless tad#i of minimal processes would
need to be monitored. The vision of a “policemarewvary tractor” is hardly realisti¢.

® Directive No. 91/676/EWG on the protection of watagainst pollution by nitrate from agriculturalusces,

December 31, 1991, ABI. L No. 375, p. 1 et seq.

% Similar to this also Hartel, Diingung, p. 387.

% Kloepfer, Umweltrecht, § 19 No. 232; Sattelmacl®toy, in: Blume, Handbuch, p. 265; Salzwedel, Natd

Recht 1983, p. 41 (42). The complex agriculturdbade on defining ,optimal fertilization timing caot be

traced here due to space limitations and the spdoifus of the paper.

" New studies show that approximately 40 % of gldbal production is not consumed. For the uneconami

handling of foodstuff in western societies comp&taart, Waste, 2009; FOE, Checking out the enviemimn

2005; Henningsson et al., Journal of Cleaner Pramlu@004, p. 505 (512). This humber might be ested

quite conservatively, since reports state thateatmme third of food in households is thrown away.

I SRU, Umweltgutachten 2008, No. 1005; Frossard. ePhosphor, p. 107 et seq.

2t is important to mention that agriculturally digol phosphorus is 100 % plant available, which nfngscon-

sidered accordingly when determining the supplg.rat

3 SRU, Umweltgutachten 2008, No. 971, Ekardt, Stengsdefizite, § 21.

" n 1998, the evaluation of European environmeatghrian actions showed that despite annual adimzitiie
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Also, as has been shown, one cannot count solegeldmegulation in agriculture and
elsewhere.

* Administrative approaches (command and controlgroftave the disadvantage that
they unexpectedly shift environmental problemstteepareas® If the EU were to de-
crease phosphorus use, this might trigger intextsdultivation outside of the EU — or a
massive increase in the likewise not unproblemade of green genetic engineerffig.

* There is one problem inherent to all similar legfisie solutions: administrative legal
systems are often prone to individual case-baseeéptions, discretion or weighing.
These expectations can often thwart the spiritheflegal norm through frequent ap-
plication.

*  Further, it is difficult to translate aspects sash‘long-term preservation of food secur-
ity into administrative legal criteria (commanddanontrol) since they do not directly
correspond to individual fertilizer applicatioh.

* This leads to our central point: The essential lgmobof the ecological impact and even
more so for the resources problem is demonstradédao much with single fertiliza-
tion. Rather, it is the cumulation of many, and wiaken separately, insignificant fer-
tilizer applications and the resulting excess lieetion, as well as mass production.
This also holds true for the significant contriloatiof agriculture to climate change by
energy-intensive fertilization, methane-releasiivgdtock farming and other environ-
ment-affecting issues. Regarded individually, tmgle adverse effects on the natural
and aquatic environment often seem not to be s$effily relevant, yet in total, they
add up to substantial relevant adverse effects.

It is therefore necessary to find a regulatory epph that captures the required holistic per-
spective. Only a real decrease in the total quanfitall phosphorus used (ultimately on a
global scale) and at the same time much more eelaplkosphorus recycling can actually
achieve the necessary resource conservation wihilee aame time alleviating ecological im-
pacts. Absolutely central to this thinking is tlealization that creating regulations solely fo-
cusing on efficient phosphorus application will mat sufficient. Indeed, any reduced phos-
phorus application “per plant” in the current foowp system represents prima facie a gain.
However, if at the same time the area of curreatliysed land is increasingly used for e.g.
feed crop cultivation (triggered by globally risingeat consumption) or for bioenergy plants,

expenses of 700 Mio Euro, no effective controlsevpossible and that some responsibilities in trectiral
field were just not controllable; compare Méckedit&chrift fur Umweltrecht 2007, p. 176 (177); cengral leg-
al regulations in agriculture and enforcement disfim Germany, SRU, Umweltgutachten 2008, No. BRY,
Umweltgutachten 2004, No. 306, 322; Ekardt/ Heymitl8l, Zeitschrift fir Umweltrecht 2008, p. 16%eq.
5 On the disadvantages of criteria or administrakgislative approaches (,command and control“yeapect
to environmental policy-related quantity problerasid the often found superiority of economic tod&ardt/
von Bredow, in: Leal, Aspects; Ekardt/ Hennig, Zelitrift flir Umweltrecht 2009, p. 543 et seq.
s Perhaps green genetic engineering can contrilbuéentore efficient phosphorus usage in the fieldramal
feed by producing transgenic corn types. Nonetbelesing genetic engineering often proves to beeat a
.second-best” solution. The use of genetic engingerollides on a principle level with the sustdiiidy aspect
of not triggering any irreversible processes. Yetuisage of genetic engineering mainly distracts fimportant
concerns about a healthier, less meat-based dideas pesticide as well as less fertilizer-depetdass indus-
trialized agriculture practices. Irrespective of finiteness of phosphorus as fertilizer, the apion of genetic-
ally modified products (such as seeds) is limitedi@veloping countries due to high pricing. On sqrablems
of the legal treatment of genetic engineering camdakardt/ Hennig/ Wilke, JbUTR 2009, p. 157 et.seq
Ekardt/ Hennig, Natur und Recht 2010 (forthcoming).
" Examplified in food security and bioenergy Ekatdénnig, Zeitschrift fiir Umweltrecht 2009, p. 543%eq.
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the required absolute reduction in phosphorus asaat be met. This problem of impending
rebound effects is currently being realized in¢hmate change discourse - and even here not
often enough - yet it also exists within the reseuproblematic® It should further be pointed
out that the resource problem can ultimately oysblved on a global scale. A reduction of
phosphorus in the EU would certainly help the egialal problem of waterways and soils, yet
the resource problem would remain — increasinglglidi@g global phosphorus supplies
would likely be used elsewhere.

Our global food security would not be put at riblecause any genuine quantity regulation
that included manure measurement would make thauptimn of food of animal origin unat-
tractive (one calorie of food from animal origirgeares four to twelve plant-based calories),
and so food security would probably be stabilizddd because of the gained phosphorus sav-
ings). This is likely to result in the promotion etologically advantageous, cycle-oriented
forms of land use such as organic farming. Apammfmatural circulation systems on farms,
the agenda could be set for consistent efforteetyale phosphorus from residues, such as
from the sewage sector or the waste industry, lr@ckagriculture. From an ecological and
health perspective, this implies to clearly cowaeting the impending overload of soils with
heavy metals and organic pollutants through newaydlang and treatment concefitsa task
which has not been sufficiently integrated in thstp

The fact that thoughts on small-scale regulatorgrowements almost exclusively dominate
the debate despite the obvious frictions presentigtht seem more remarkable than it actu-
ally is. The previously described individual typsfsmotivation of the public, entrepreneurs,
legal practitioners and politicians do indeed prtsrapproaches which may demand no sub-
stantial behavioral changes of those involved. &atkthey seemingly provide “technical
problem solving™®® Apparently, most people involved fear nothing mibv@n some sort of de-
bate on “abdication”, in which the durability anidlgal realization of our occidental resource
use (for example our high meat consumption) wowddnto be discussed in depth and not
only in the language of euphemistic speeches. thiatpoint (predictably) many administrat-
ors, lawyers, and others might possibly try to dvwbe debate by pointing out that such a new
approach might not be “politically enforceable” dathus cannot be further discussed, then
the existing majority options in western countras, of course, correctly described. Admit-
tedly, this would then (1) not be an objective pat constraint, but an (explainable, see
above) behavior of concrete people in politics, mistration, the public and farming com-
munity, for which all these would need to take magpbility, especially in respect to resulting
consequences. Further, one should then (2) plaohlyit that a real solution to the phosphorus
problematic thus probably cannot be attained, aiththe highly negative long-term con-
sequences of such a “business as usual” p#licy.

8 For biogenergy, its ambivalences and the impendiébgund, compare Ekardt/ von Bredow, in: Leal, ég;

on a general perspective of climate-related rebaffatts see Ekardt, Cool Down, chapter II-III.

9 Cf. indications in Schnug/ Ekardt/ Haneklaus/ 8khDekologie & Landbau 3/ 2008; 52 et seq. Releean

amples for such concepts are the EU-project SUSAithwis devoted to the nutrient recovery from sesvag

sludge,www.susan.bam.dephosphorus recycling from municipal sewage sludg®erliner Wasserbetriebe,

www.bwb.de and respectively the Ostara projeetyw.ostara.com

8 This is also being criticized by Valentin/ Bedber kritische Agrarbericht 2010, p. 178 (180).

8 1t is also possible to additionally ask why thissp little discussed in the legal, political amdisonmental dis-

course. Just as in practical politics, one camodieserve that fundamental problems are not batigg out as

central themes on the one hand. But then in cdninas‘practical’real implementation of e.g. certain existing

regulations receives rather little attention, tdbe discussion therefore often remains on a “midelel* as

concrete new thresholds, without systemically agkowhich extent a given set of problems can heeslowith
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lll. Soil protection through economic instruments sich as subsidy reform, charges, and
certificate markets? Also on social justice

A global approach to quantity control is simpleretaforce, prevents shifts in location, — be-
cause one cannot avoid quantity control anywagmaves the rebound problem and ideally
tackles a given problem (also in the case of phog®) at its roots. Global quantity control
can therefore be, where necessary, less bureauaratidemocracy-friendly since the legislat-
ive body and not the administration with their nfatteted actions for concretization make
the real decisions. Further, quantity control pbédiy provides more freedom since within a
given quantity frame it leaves the freedom of decigo the citizer¥? However, what is not
implied is that such a quantity regulatory approsicbuld generally take over in soil protec-
tion; even in those areas where it would be appatgto have such an approach (such as in
the context given), it might become necessary t@ld@ additional administrative law regu-
lations, as for instance for the use of sewagegglugthich on the one hand should be increas-
ingly used, yet this is only possible under certnlogical and technical premises.

An obvious tool for phosphorus quantity regulatforould be a clear rearrangement of EU
subsidies for the agrarian sector towards subsafiesvironmental services, away from mass
production and livestock farming. This stands s also from a fiscal perspective and for
world trade legislative reasons. An alternativeeeen better cumulative effect would be the
introduction of a fee on mineral fertilizer. Suclpassibility has been discussed for some time
already for the nutrient nitréite but it is also plausible for phosphofdnstead, one could
practice friendly enforcement with respect to femtir producers? If in the case of phosphor-
us resources implications should be covered apart €cological ones, taking also generally
into account the global agrarian market and theeextly important animal feed market, then
certainly a European or even global fee would hg@miate. Due to the time lag of effects it
is important to start as soon as possible withelsegygested measures. First results, particu-
larly in respect to eutrophication, are likely ® Vasible only in several years or decades; and
also the resource problem demands quick action.

An approach focusing on raising taxes would sinmdtasly tackle many other problems
beyond the phosphorus issue (see IV below). The sdfact as that provided by a tax could
perhaps be achieved with a certificate-approaclhiasito the global greenhouse gas emission
trading system, by creating entitlements to phogphand by gradually reducing phosphorus
certificates on the global scale. A further altéirreamight be provided by a general certificate
approach on land use, which could be linked toraptetely newly designed European and
global greenhouse gas emission trading systemlaftee approach would establish different,

such an approach and what enforcement will finlaibk like.
8 Generally on these aspects of economic respegtipeintity regulation tools, see Ekardt, Demokratieapter
VI E.
8 We are using the term quantity regulation heredots which specifically influence the quantityafesource
(here: phosphorus). In contrast to many environaieatonomists, the term is also used for descrilasipg
proaches which do not specifically assess the gyamit convey this indirectly via pricing (e.g.efg taxes or
eliminating subsidies).
8 Compare SRU, Umweltgutachten 2004, No. 324 andviing; SRU, Umweltgutachten 2008, No. 1006 et
seq., whereas the requirement of a nitrate feeqgivas way to a nitrate surplus fee; also comparardik Wey-
land/ Schenderlein, Natur und Recht 2009, p. 3&&et
% This is being approved by Mockel, Zeitschrift filmweltrecht 2007, p. 176 (177).
8 SRU, Umweltgutachten 2004, No. 324; Mdckel, Zditgt fir Umweltrecht 2007, p. 176 (177).
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typified land use type certificates depending o& dlegree of their ecological relevance and
would then again gradually reduce them on the dlstale. From a climate-policy perspect-
ive, including land use is in any case on the agehdwever, severe enforcement difficulties
are expected (also on the operative level due termiéning the ecological value of certain
areas and land use types) — however, they wilviea enore apparent in administrative legis-
lative global solution&’ The easiest approach might well be to establigarallel global cer-
tificate market for phosphorus and for greenhous® gmissions. A subsequently resulting
price and cost pressure and the resulting chandasd use would certainly also be indirectly
beneficial to other land use problems (this isHertelaborated in the following section).

In European law, article 9 WFWD on the imperatifeemdering tasks economical, suggests
an economic solution for the phosphorus issue @dpem respect to waterways anyway.
According to current prevalent belief, fertilizatias considered only as a form of water us-
age, not as a water service since it does not gomiph the definition given in article 2 no.
38 WFWD. Article 9 section 1 sub-section 1 WFWD demts that also those which are not
water services must take on an appropriate shatbdacost recovery of providing such water
services if they are to some degree responsibléhfse costs. Accordingly, sectors such as
for example agriculture in fact need to bear tllitgonal) costs that result from overapplica-
tion of fertilizers in wastewater treatment for thevision of drinking water (this also in-
cludes extracting e.g. uranium). Finally, waterlguampairments linked to fertilizer produc-
tion could also be taken into account.

Phosphorus use and, in general, any administréiveor quantity control approach eventu-
ally leads to implications for social distributiyastice. This not only refers to conflicts
between economic freedom and the protection ofipalypreconditions of freedom (in parts
also guaranteed by fundamental/ human rights), hvaie always present in environmental
protection®® Rather, it refers to secondary effects that drism the resulting compromises
between these different rights in environmentaligyolin other words, harm and benefit
arising from phosphorus application do not alwalygna This problem has a national and
global dimensior¥® Declining phosphorus reserves are likely to resulhigher prices and
guality degradation due to higher heavy metal lo&ukile industrialized countries are still
able to pay prices for higher quality and fertitibe general, developing countries are likely to
face severe availability and accessibility problef®reover, soils in the southern hemi-
sphere are currently exposed to substances sughaasim for a production that is mostly
consumed in industrialized countries. However, eisilg these questions on distribution
speak for quantitative regulation rather than adstrative law regulation since in the former
case it is not problematic to side with social atiuent payments, such as paying higher
prices for foodstuffs and other commodittesSuch compensation payments could for in-
stance distribute the revenues arising from a ehargfrom a certificate system auctioning
per capita to the citizens of every state. Anothyeron would be to partially or completely
frame them as a North-South transfer.

8 For further development options of the Europead giobal greenhouse gase emission trading system se
Ekardt, Cool Down, chapter IlI; Ekardt/ Exner/ Adoht, Carbon & Climate Law Review 2009, p. 261egf. s
8 More in Ekardt, Die Verwaltung 2010, Beiheft 1rffacoming).
8 More detailed information may be found in Ekafd#itmann/ Hennig, Gerechtigkeit, chapter 111-VI; &kt,
Cool Down, chapter IlI-V.
% For corresponding models view fn. 89.
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IV. Final comparison: Soil biodiversity as an additonal problem in sustainability

As has been stated before, a consistent quantitiratdn phosphorus management or land
use would tackle different problems simultaneousigss production, deforestation, land con-
sumption, the climate problem, among other issAesordingly, we want to briefly outline
an additional soil protection domain in a compaatnanner. We want to highlight the inter-
action between soil (protection) and biodiversiiye of the main global problem fields is the
loss of biodiversity connected with the deteriaratiof soils. The interconnection between
these two domains is slowly being acknowledgedciargific discourse. Yet in reality, there
is no cooperation and exchange between the redpersy actors in policy making.The
last time that key inventories in agriculture weonducted and published on international in-
stitutions was in 2008 with the World DevelopmemipRr? and the report of the Internation-
al Council on Agricultural Knowledg®&.The current status quo analysis found in these re-
ports confirms a manifold increase in land produtsti as well as work productivity in
European agriculture over the last century. Thenmaason for this productivity increase is
reported to be, next to the mechanization of afitice;, the massive application of fertilizers
and pesticides as well as the cultivation of higHeycrops. One of the globally most import-
ant causes of loss of biodiversity relates to agfucally induced changes of natural ecosys-
tems to areas for crop productitdrin respect to genetic variety, agricultural bregdprac-
tices and research which are exclusively devotaddrketable species have resulted in 90 %
of the world’s crop production depending on only ggants. Subsidy mechanisms, industrial-
ization of cultivation and processing, as well atyaa few globally active food production
companies dominating the market are the main reagamthis development. Over the last
fifty years, availability and subsidy of pesticidmsd fertilizers have essentially led to an irre-
coverable loss of about 70 % of genetic varietggricultural crops®

The European Unidh and (for instance) the German government haveranogatically
committed to contain and, respectively, stop tlss lof biodiversity by 2010. On the national
level, the populations of the majority of specidsich are typically found in our cultural land-
scape are supposed to be secured by 2015. Mordnediversity in agro-ecosystems will be
significantly increased by 2020 Still, knowledge gaps in biodiversity remain amiestific
bindings can still be considered insufficient imspareas. Therefore, the European Commis-
sior?® as well as above-cited studies foresee an inaleased for research in these areas in
order to establish a better founded basis for ipalitaction®® In Germany, these measures
should for example comprise a more stringent iatiégm of relevant measures in respect to
soil biodiversity into agronomic legislation. Fueththe principle of the code of good practice
must be reassessed or substantiated as a miningumeraent, insofar as that all areas make
a contribution to the conservation of biodiversitpmpile, by 2010, integrative strategies for
increasing agro-biodiversity; and establish adegj@ainsulting, funding and monitoring in-

1 See Seidl/ Fry/ Joshi, GAIA 2003, p. 187 et seq.

2 The World Bank (ed.), World Development Report208griculture for Development, 2008.

% International Assessement of Agricultural Knowled§cience and Technology for Development (IAASTD)
% Compare Giger/ Humi/ Portner/ Scheidegger, GAIA2(. 280 (281).

% Compare with other references Bongert/ Albrecit|A52008, p. 287 (288 et seq.).

% Containing the loss of ecological varietey un@il® and beyond — Conservation of ecosystem serficabe
good of humankind, KOM (2006), 216.

% National Strategy for Biodiversity, resolved Novsen 7, 2007, p. 47.

% Thematical strategies for soil protection, KOM @8, 231.

% For this purpose, the EU, on July 19, 2008, putaotender for a research contract on the ,evalnati tools

within the scope of policies for protecting biodisity within the 27 EU member states”.
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struments by 201%°

Despite all these proposed concepts, biodiverstgueh is not necessarily approached as a
subject of protection in itself. Rather, biodivéydnas far-reaching economic implications, as
well as additional service functions for humanfyin any case, the combination of waiting,
self-regulation and pointing to the code of gooakctice should also prove to be just as unsuc-
cessful in the case of biodiversity as in thathe phosphorus problem complex. Here, too,
the different problems need to be ultimately tagld¢ their roots. One could argue that biod-
iversity, and also soil biodiversity - in contrastphosphorus - are ultimately “renewable” re-
sources. However, even renewable resources cavebesed and hence be finite in their own
way.

1% National Strategy for Biological Diversity, p. 48.
101 |ssues such as resource use and biodiversity tprimarily compromise freedom. Rather, they areesl
value for mankind in various ways (according toreat knowledge). This certainly does not mean thatover-
all relevance of biodiversity for humankind, iteédom and its freedom prerequisites can be explésgaon-
etary values. Such a view would probably be claitmganost economists. Certainly, it would be eagiezom-
municate the eligibility of biodiversity protectiohan exact economic value can be attached (&tairce in re-
spect to productivity or climate relevance of spildowever, to attach an artifical monetary valodiodiversity
as a whole (1) would distract from the idea that securing beesis of life ultimately (or in the long term) a&ds
to the life and health of people. The latter ongghirbe subject to weighing/ balancing, but thestaialy do not
have a tangible monetary value. Even economic ve#leulations on a ,hypothetical willingness of peoto
pay for biodiversity* will not change this perspeetsince such calculations deserve harsh critidismmany
reasons: Any hypothetical willingness to pay igifie and hence not significant; moreover, it isodlmited by
the ability to pay (Bill Gates’ vote hence woulduod a million times more than that of an unemplopedson).
Often, conclusions are made on measured willingtegay, e.g. for real estate, which is not congied — for
instance the preference for having real estategrean environment does not declare any prefertrdeiod-
iversity. On these issues and on further princfaldions of the economic theory on preferencesasision
tools, cf. Ekardt, The Limits to Climate Economi2810 (forthcoming).
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