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European permanent grasslan{RG)vary widely in their delivery of agricultural outputs and
other ecosystem services and hence in their challenges and opportunities for sustainable
grassland management. To facilitate communication about these diverse grasslands between
stakeholders acrossountries and backgrounds, and as a framework for data collection and
mapping, a&PGtypology focusing on grassland management has been developed. Requiring no
expert knowledge, this typology is intended to complement existing European classifications of
grassland habitats that are based on vegetation data.

The typology consists of two hierarchical levels with nine classes at the first and 18 classes at
the second levelClassification criteria include the presence of agricultural management, the
presence of tree or shrub cover exceeding 10%, frequent renewal by resowing, management
intensity and predominant use through grazing or cutt@mgl climate criterionsManagement
intensity is quantified using three indicators: grazing intensity, cutting frequency and
fertilization intensity, using thresholds based @n expert survey. Three management
intensities are differentiated, with climate limitation through short vegetation period or
extended summer drought es a modifier.

Existing spatial data sets on vegetation, climate, soil, relief and nature conservation status were
used to estimate the distribution of each PG tygmoss Europe at the level of NU3 Statistical
regions.

A Permanent Grassland Atlas was produced, containing a portrait of each PG type, including its
typical management, distribution, threats and delivery of ecosystem services. Additionally, the
Atlas contains case studies for each of the PG types from diffeegions in Europe.
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European permanent grasslands (PG) vary widely in their site conditions, management and the
resulting botanical composition. This diversity is tied to differences in their potential and actual
delivery of ecosystem services, as well as in the aims, o@iwhshallenges of their agricultural
management and in the threats they face. Capturing this variety is thus important for
quantifying overall ecosystem servicedelivery potential of European PG, for targeting
management and policy recommendations, and ifaproving communication and knowledge
transfer between stakeholders and regions.

A number of classification systems for European grasslands already exist, most notably the

European Nature Information SystenEUNIP habitat classification (EEA 2021), the most

important comprehensive classification of terrestrial and marine habitats in Europe. This

hierarchical classification is to a large degree basgahgtosociologicavegetation types, which

in turn are defined on the basis of characteristic plant species composition (Metcha2016).

The EUNIS habitat classification has been ef@ss( & v Al§3Z 82 Z WE}% v Z > ]
, 18 Se[ ~: etak, 2016) that was deeloped based on it, with the phytosociological units

}W SZ Z pE}s P Z loge&[XYUDUiIipwU v o} A]8Z 8Z ZE SuE Z 1% :
luupv]SC Jvs & «S[ 28§ & o0]*S Jv vv £/ }( sz , ]85 5 & 5],

the European Communities, 1992).

These classifications play an important role in policy measures and research aimed at

environmental protection. However, they do not fulfil all the requirements for stakeholders of

agriculturally used PGrirstly, expert botanical knowledge is required not only to apply these

classifications in the field, but also to interpret their relevance in terms of grassland

management. This may hamper communication with stakeholders without such expertise.

Secondlymore than half of the European PG area falls ingingle EUNIS lev#iree class of

Agriculturallyimproved,re-seeded and heavily fertilised grassland, including sports fields and

grasdawnsf. Though botanically less distinct, these grasslands differ greatly in their

management and associated ecosystem services, and a typology addressing these differences is

needed to reflect that.

While these two problems have been addressed by a number of agronomic grassland typologies,

these exist only for some regions, are highly specific to tlfpEehaudet al., 2013)and thus

unsuited for European applications. Accordingly, the need &oPG typology supporting

agricultural management was identified by theEIRZ/ &} pe "} % ZWE}(]S ]0]SC }( %o
P E -+ a@svorje of the main issues for PG productivity and sustainabilityA@&H? Service

Point, 2015, 2016)

We therefore present a typology intended to complement the EUNIS classification for

application in agriculturally managed grassland. This typology is based on grassland
management intensity and key parameters of vegetation structure, such as the presknce o

woody plants, and will thus be applicable eviem stakeholders without detailed botanical

! This estimate is based onamparison between the area afrasslandhabitats contained in the
European Red List of Habitats (Jansseal., 2016) and extension of EUNIS lexdlabitats (EEA, 2019



S -oec

knowledge. The typology consists of two nested levels, the first consisthghef second of 18
PG types.

Chapter 2of this reportwill discuss the rationalbehindthe typology in greater detail. Chapter

3 introduces the structure of the typology, the calculation of management intensity and
utilisation form on which much of it rests, defines the other classification criteria used, and
finally provides a field key to identify these PG types. Chaptscribes the process used to

map the occurrence of all PG types within Europe using currently available data, presents the
area and land cover percentages of each PG type in the European biogeographic regions that
are derived from these maps and discussige limitations of these results. Chapteproposes
applications and potential further developments of the typology. The Permanent Grassland
Atlas, a major outcome of this task, is included in this report as Appendix éankisgs of
portraits andcase studies for each PG type as well as a crosswalk between the PG typology and
EUNIS habitat types. Finally, maps for all PG types are contaiApgaemdixB.
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The EUNIS habitat classification (EEA 20@Bmost importantsuchclassification in Europés
a hierarchical system with up to eight leveBf these, the third level is cressferenced with
other important European classificationsn its revised version of 202lits first level
]*3]vPU]*Z ¢« « AvE EE *SE] 0Z ]53PE}U%*W ZEW } 3 0 Z ]38 ¢
v o0V e+ }u]v s C (}& <U u}ee » }E& 0] Z ve[U Z™"W |, S§Zo v U « EM
v 13Z & A}} o v [U ZhW witiaonovor Htle]soilSand mostlywith sparse
AP 3 38]}viU v ZsW suP 3Z3 ]3usv[X
R:'E 0 Vv o[ E (v * (Joo}A.wW
Rloncoastal land which is dry or only seasonally wet (with the water table at or
above ground level for less than half of the year) with greitan 30% vegetation
cover. The vegetation is dominated by grasses and otherwomady plants,
including mosses, macrolichens, ferns, sedges and herbs. Includes semiarid steppes
with scattered Artemisia scrub. Includes successional weedy vegetation. Exclude
regularly tilled habitats (V1) dominated by cultivated herbaceous vegetation such
as arable fields and artificial grasslands and herb dominated habitatg (V3)
C }Ju% E]e}vU SZ (Tvl3]}v }( Z%ecaHlingvtovie) Re@rilation on direct
payments Regulation (EU) 2021/21),5vhich isused within the SUPERproject, reads:
land used to grow grasses or other herbaceous forage naturallyséssdied) or
through cultivation (sown) and that has not been included in the crop rotation of
the holding for five years or more; it may include other species such as shrubs and/or
trees which can be grazed provided that the grasses and other herbaceous forage
remain predominant as well as, where Member States so decide, land which can be
grazed and which forms part of established local practices where grasses and other
herbaceous foragera traditionally not predominant in grazing arep

A 181}v 8§} ZZW Hdhitats of thegrdupsZYW t So v [ v Z"W , SZo v « Ep
Suv & [ Ufall iRdErdthis definition as welMost notably, Z s i A@viculturallyimproved,re-
seeded and heavily fertilised grassland, including sports fields andlgvass Which belongs
§} SZ PE}IU% }( ZsWus P B §S ramkes up alarge padf agriculturally used
PG.GroupZZW ' **0 Vv [ ]» (LESZ E ]A] Jvd} « Av 0 e 3 0AoO
three and 163 classes &vel four, sometimes with further subdivisions up to level eight. By

JVEE +3U Zsii[ ]e «p ]A] } vfolf classds, A whichAdaes not fall into
the definition of PG These classes ar#311Dry or moist agriculturalymproved grasslanfiU
¥312Wet agriculturallyimproved grassland, often with drainage ditcHes vVV343Turf sports
fields[ X

This contrast can partlpe explained by the difficultynore intensively managedrasslands

present to phytosociologal classification (Rodrigudojoet al., 2017) Rather than having their

own set of diagnostic species, more intensively managed grassiwsisa successive loss of

diagnostic species that characterise their less intensively managed counterparts @tigiad

2019 Ellenberg & Leuschner, 201@hich makes it difficuktlassify them furtherAccordingly,

the EUNIS classification does not describe theP E] HoSPE 00C Ju%and@ids of PE ++0 v
phytosociological mits, but mostly relies on management practices to distinguish them from the

grasslands making up habitat grotpZ W 'E ¢¢0 Vv <]
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This distinctionreflects thewidely useddivision }( % Eu v v§ P& ¢s0 v ]Jv3} Z PE] U
Ju%e E}A [ wnatdrelfgfassland for example in the PG classification of the European
Grassland Federation (Peeters al., 2013) While these two grasslanypesare defined by
differences in management intensity, the thresholds are often defined using relative terms, such

o ZoWS ve]SC PE I]vP[ ~ 2009€U"Z3}% |E®Wpus3 PE 1]JvP[ ~ U TifisU Z
& PJu * }( u}AJvPU PE I]vPU v u vuUE]VP[ ~ U 1ifieU ZEE ]38]}v C
Cooper,2009. They contrast with grasslands that ajgv & Z]v3 ve]A ZE EAlo@ [U

( ES]HEA RO2IY Z ES](] ] o[@CaufoyERs]aopel 009+ }E Z+p S vS] 00C u} ](]
by fertilizationU oJu]vPU @& ]Jv P U «}]Jo po3]A 3]}wt@)@E43) SBwihg, e [ ~W
resowing or oversowing are also considered as exclusion criteria forregoral grasslands
AZ] Z «Z}uo lulv 8§ C Zv SUE o0C } pEFHFWPE BooperS JUuUUV]S]
2009, Peeterset al., 2013; EEA, 202X) « $Z %0}3 v8] o v SUE o A P §-3]}v }( v G
v SUE o[ PE <0 v wcodaniandifaresitis difficult to define exactly which level
of human intervention through defoliation or manipulation of the nutriestatus should be

}ve] & S} ¢Z](S %0 vS }luupv]S] e (E}u Zv Sp&E ooC } pPEE]VP[ &
ul 1(1 [X H(}C ~"200% 3 & (}JE }v op SZ & Z § EulvlvP AZ] Z %
semiv SUE oU v AZ] Z & v}3U ]J» 8} «Ju AESvS A op ip P u vsX]
The aim of this typology is therefore tse quantitative thresholds toapture the gradient of
management intensitynderlying § Z (1v131}v M &#r@iJo[ AeX Z PE] HoSuE o00C
grassland, and to improve the characterisation of PG at intermediate and higher levels of
managemenintensity.

To achieve our aims for the PG typologsiteria usedor classificatiorshould be

easily obtainable byon-specialist stakeholdeys
capture relevant aspects of management intensity in as simplified a way as ppssible
yield quantitative thresholds to avoid ambiguity
result in a manageable number of PG types
as far as possible, align with existing classifications
leading to the following selection

Management intensy
Utilisation form

Regular reseeding/renewal
Absence of management
Woody plant cover

The two main factors of management intensity for PG consist of defoliation by cutting or grazing
and nutrient inputs through fertilisation. Accordingly, cutting frequency, grazing intensity and
fertiliser input were chosen as contributors to management intensitg. nitrogen is most
commonly the limiting nutrient, its application rates are an appropriate indicator for the overall
fertilisation intensity.The same three indicators of PG management intensity have been used
by Bluthgenet al. (2012) to calculate a management intensity indicatdbeit for somewhat
different applications.
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While there is no functional way to equate a certain level of defoliation with a level of
fertilisation, the two are correlated when large gradients in management intensity are regarded.
As a result, a mean value of fertilisation and defoliation intensigy provide a meaningful
indicator at least folm very generatlassification of management intensity.

To address theontextdependency ofSZE +Z}o « (}E Zmarhapeph@EntnfepBity,[we

conducted a survey within the professional network of the SUBg&Rtners (Tonret al,, 202).

Z *%}v vie A E I &} + E] Zo}A[U Zu Juu[ v ZZ]PZ[ W' u v |
their region of expertise in terms of cutting frequency for PG that is exclusively cut, grazing

intensity for PG that is exclusively grazed, and nitrogen fertikgplication rates, providing

either a typical value or a range of values in each case. To represent the perspectiss

biogeogaphic regions, weighted averages of these values were calculated, with the with the

%o E} %0} ES]IV }I( PE}I% Vv W' SZ § v (Juv A]8Z]vregioBofE *%o}v VS|
expertise as a weighting factor. Analysing the responses of 126 respondents of different
backgrounds yielded values for management practices associated with low, medium and high

PG management intensity that are showrilablel. These were used to develop equations for

calculating intensity scores for cutting, grazing and fertilisation, and to decide whether cutting

or grazing is the dominant form of PG use in any given casedsden3.2.2)

Table1 Geographicallyweighted means for management intensity thresholds for cutting, grazing and
nitrogen fertilisation of European PG, based on a survey among 126 stakeholderg{abn2022).

Management practice Low intensity Intermediate intensity ~ High intensity
Cuttingfrequency (cutsly) d2 2.0t3.3 >3.3
Grazing intensity

(LUdays/haly) d271 2711521 > 521

Total nitrogen fertilisation 479 791176 > 176

(kg/haly)

Besides management intensity,-seeding is commonly included as a criterion to distinguish
Ze ] SHE o (E}u Z]Ju% E}A [ PE «s0 v X KA & 3Ju U Z}A A GEU P
away from thecomposition established by sowing towards a community shaped by site
conditions and management, with establishment from the soil seed bank and seed dispersal
introducing adapted grassland species. Unless-tengp management records are available, it
may rot even be possible to tell if a certain PG field has been resown in the past. Beaufort and
Cooper 2009 suggest that PG that has not been resown for a longer period might even be

Jve] & 38} & %o EveSuIEZe[uA P 3 3]}v P JvU hofdFe pdeessdry o VP $
period might be sitedependent. Based on the survey described above (Teiral., 202), a
threshold of 15 years was set for this criterion.
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To cover the entirety of European PG, the typology needs to include PG that do not rely on
human intervention as well as PG that has fallen out of agricultural use and may revert to woody
vegetation.

While lists of diagnostic species could be used to assess management intensity, this would
restrict their use to those with a sufficiently good knowledge of botany. However, cover of
woody plantsshrubs and treeds easy to estimate, relevant for PG mgement and ecosystem
services, and ties iwith the EUNIS habitat classification, where grasslands wli¥&tree cover

or greater proportions of shrubs would fall into a different leveke habitat class than those
without.
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The typology follows a hierarchical structure with nine typethatfirst leve] each consisting of

two secondleveltypes {Table2, Figurel). The central classification criteriuathe first levelis
management intensity, basedn the indicators cutting frequency, grazing intensity and
fertilisation intensity. These indicators are used to classify grasslands into three groAjghpf

(H), &hedium[(MF, MM)and Bw [(LF, LM)nmanagement intensity. While the same threshold
values are used across Europe, management intensity has to be considered in relation to the
length of growing period. For this reason, grasslands of low and medium management intensity
are each divided into tofirst-level PE ¢*0 v SC% * ¢ }v o]Ju S W Ere EP]Jv 0o 0]
the length of the growing period is strongly restricted by long wintersummer droughtand

Z( AJuE o oJu 8 [U AZ E §Z]s ]* v}8 §Z . X

In most permanent grasslands, even those established by sowing, vegetation has developed
over a long period in response to site condition and management measures. Some grasslands,
however, are regularly reededafter completely removing the existing grassland sward by soil
tillage or herbicide application. These grasslandsich generally are managed at high intensity,
make up the firsievel type of Z (E <u v30C REE Ve fo(F). * [

Permanent grasslands, as defined by the project, consist of vegetation dominated by grasses
and other herbaceous plants that can be grazeduir This definition includes grasslands with
substantial cover of either shrubs or trees as well as grasslands that are currently neither mown
nor grazed by livestock.he typology therefore includes separate types for grasslands with a
woody plant cover of >10%lominatedeither by shrubgWS)or by trees(WT) anda type
encompassinginmanaged grasslangs).

For mostfirst-level grassland types, the second level of the typology distinguishes between
grasslands where herbage is mostly harvested through cutting rather than grazing, and
grasslands that are mostly grazed rather than éudr grasslands with10% cover of either
shrubs or treesthe second level ibased on their management intengitin unmanaged
grasslands, the second level of the typology divides grasslands that do not rely on management
from those that will develop into nograssland habitats over time unless maaagnt is
resumed.

Each of theserieria is describedn greater detail insectiors 3.2 and3.3, while section3.4
provides a classification key.
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Table2 List of levell and level permanent grassland types.

Level Code Name
1 F Frequently renewed PG
2 FG Frequently renewedG mostly grazed
2 F C Frequently renewedG mostly cut
1 H Hightintensity PG
2 H G Highintensity PGmostly grazed
2 HC Hightintensity PGmostly cut
1 MF Mediumrintensity PG in favourable climate
2 MF_G Mediumtintensity PGn favourable climate, mostly grazed
2 MF_C Mediumrintensity PGn favourable climate, mostly cut
1 MM Mediuntintensity PG in marginal climate
2 MM_G Mediumtintensity PGn marginal climate, mostly grazed
2 MM_C Medium-intensity PGn marginal climate, mostly cut
1 LF Lowintensity PG in favourablgimate
2 LF.G Lowintensity PGn favourable climate, mostly grazed
2 LF.C Lowintensity PGn favourable climate, mostly cut
1 LM Lowintensity PG in marginal climate
2 LM_G Lowintensity PGn marginal climate, mostly grazed
2 LM.C Lowintensity PGn marginal climate, mostly cut
1 WS Woody plantmostly shrub) }A & H ii9
2 WS L t}} C %0 v3 ~u}*30C *Z G |owintgnsityE H ii9
2 WS M t}} C %0 V3 ~u}*30C «Z & mediurhited@sitd 19
1 WT t}} C %0 vS ~u}e30C SE + }A E H ii9
2 WTLL t}} C %0 v3 ~u}*30C S lowinfeAsitE H {19
2 WT_M t}} C %0 v3 ~u}+30C 3§ E medidint@hsity ii9
1 U Unmanaged grassland
2 U NGL Unmanaged grassland with succession towardsgi@ssland
2 U GL Unmanaged grassland, remaining grassland
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The management intensitys calculated fronthree indicators:cutting frequency and grazing
intensity, representing theutilisation regime, and amount of ffertilisation intensity as an
indicator of the overall fertilisation regime.

Thecutting frequency in number of cuts per yeaconsiders all cuts harvested for silage, hay or
indoor feeding, but not topping of grazing residues. If the number of cuts varies between years,
the mean value can be used (efgr 2-3 cuts per year, cutting frequency would be 2.5)
Thegrazing intensityis measured in livestockinit (LUJ) grazing days per hectare and y¢au
d/haly). To calculate this valuehé meanstocking density(umber oflivestock units per hectare
land) is determined for each single stocking period, and then multiplied with the length of the
stocking period. The results of these calculations are summedougll stocking periods
(rotations)of the year .If the animalsare fed substantial amounts of roughage in addition to the
grazed herbagethe number of days has to be adjusted by a corresponding factoexample

for this calculation is found belaw

Example: Calculation of livestoaknit grazing days pehectare and year

The field is a paddock @fhasize, managed through rotational stocking, with three stockir
periods per year.

During the first stocking period, it is stocked with 80 dairy c&@sL{) for 5 days During the
second stocking period, it is stocked with 80 dairy c®@sL({) for 4 days and during the
third, it is stocked with 10 heifer8 (U for 15 days

The dairy cows only graze 8 hours per day and redwilfeof their roughagentake in the
barn in the form of silage. The heifers graze 24 hours per day and receive no additional

Grazing intensity per year would be calculated as:
80 LU /2 hau5 d u0.5

80 LU /2 hau4 d u0.5

8 LU/2haul5d

(100 +80 +60) LU d/ ha

240 LU d/ ha

I + +

Table3 illustrates what different levels of grazing intensity mean in terms of stocking density
(livestock units per ha land during the days the animals are grazing), depending on the total
numberof daysa grassland is grazed per year.

2 The definition of livestock units follows Eurostat (2023a), with the following livestock unit coefficients
(LU per head): cattle <1 year: 0.4; cattle 1 to <2 years: 0.; male cattle > 2 years: 1.0; heifers > 2 years: 0.8;
dairy cow: 1.0; other cows: 0.8; asdp and goats: 0.1; equidae: 0.8
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Table 3 Stocking density (LU/han a PG fieldduring the stocking periodscalculated from assumed
grazing intensityand thenumber of dayger year the fields grazedLU: livestock unit).

Grazing intensity Number days y grazed

(LUd/haly) 30 20 10

50 1.7 25 5.0

100 3.3 5.0 10.0
150 5.0 75 15.0
200 6.7 10.0 20.0
250 8.3 12.5 25.0
300 10.0 15.0 30.0
400 13.3 20.0 40.0
500 16.7 25.0 50.0
600 20.0 30.0 60.0
700 23.3 35.0 70.0
920 39.7 46.0 92.0

Often, grazing is quantified using the stocking rate over the whole grazing area during the
vegetation period. Grazing intensity in-diha/y can becalculated in the same way from these
values, as shown in the example beldwsuch a case, somé e paddocks are generally cut

for silage at least once a year. The mean cutting frequency should then be calculated as well.
Further combinations of grazingrea stocking rate during the grazing period can be found
Table4.

Example: Calculation of livestoaknit grazing days per hectare and year

A farm has 80 ha of PG that are grazed for 260 days per year. During that time, animals
receive noadditional roughage in the barn. The ratio of grazing animals to grazing area i
LU/ha.

Grazing intensity is then:
2.5 LU/hau260 d/y = 650 Lid/haly

In addition to grazing, 40% of the grazing ameaso cut for silage20%is cut once, and 20%
iscut twice per year. Which fields are cut for silage changes between years.

The average cutting frequency the grazing area then:
0.2 ul cutly + 0.2u2 cuts/y = 0.6 cutsly
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Table4 Ratio of grazing animals grazed land (LU/hagt farm scale calculated fromassumedgrazing
intensityand length of the grazing seas(@rJ: livestock unit).

Grazing intensity _Grazing season length

(LUdays/haly) 9 months 6 months 3 months
50 0.2 0.3 0.5
100 0.4 0.5 1.1
150 0.5 0.8 1.6
200 0.7 1.1 2.2
250 0.9 1.4 2.7
300 1.1 1.6 3.3
400 1.5 2.2 4.4
500 1.8 2.7 55
600 2.2 3.3 6.6
700 2.6 3.8 7.7
920 3.4 5.0 10.1

Thenitrogen fertilisation intensityincludes all nitrogetthat is applied to the grasslardirectly
through grassland management, nametjineral fertiliser, organic fertiliser and excreta of
grazing animals. It does not consider inputs through atmospheric deposition or symbiotic
nitrogen fixation. The amount of nitrogen applied as organic fertgisemultipliedwith the

factor 0.7 based on their longerm nitrogen fertilizer replacement val(Schrodeset al., 2007%.

The amount of nitrogen contained in excreta of grazing animsastimated at 0.25 kg/LU per

full grazing day and is multiplied with 0.7 as coming from an orgdeitiliser source

An intensity scoravith a valueranging fromzero to oneis calculated for eacbf the three
indicators: cutting frequency, grazingntensity andnitrogen fertilisation intensity For each
intensity score, values below 1/3 correspond to low intensity, values from 1/3 to below 2/3 to
medium intensity and values from 2/3 to one to higftensity. The intensity scores are
calculated based on threshold values, as showkiguire2 and BoxL.

3 This calculation assumes a nitrogen excretion rate of 90 kg/LUly, based on the values for different
ruminant categories presented in Sheldrigkal. (2003) and the livestock coefficient ratios of Eurostat
(2023).
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Figure2 Threshold values for determining cutting, grazing and fertilisatibensity scores.

Box1: Calculation of intensity scores
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Cutting intensity score and grazing intensity score are added to calculdiiesation intensity
scoreu = Sc + Sghat incorporates both cutting and grazing, two management measures
affecting permanent grasslands along the same dimension. The onemadgement intensity
scoreSmis the mean ofitilisationintensity score and fertilisation intensity score, reflecting two
management measures that affect permanent grasslands along different dimensiigusg

3a). As a general rulejtilisationand fertilisation intensity should be correlated and, accordingly
their respective intensity scores should be quite similar. In some instances, greater differences
between the two may occur. Iftilisation intensity scoreSu and fertilisation intensity scor&f

differ from each other by more that/3, the lower of the two scores needs to be adjusted to
the value of the higher score minus 1/3:

if Sf > 1/3: Q= SF 1/3
if & SH13: Sty= U 1/3



Utilisation Cutting Grazing
intensity score intensity score intensity score
Management Utilisation Fertilisation
intensity score intensity score intensity score

Cutting Grazing Predominantly
intensity score intensity score cut

Grazing Cutting Predominantly
intensity score intensity score grazed

Figure3 Using the grazing, cutting and fertilisation intensity scores (a) to calculate the management
intensity score, and (b) to determine if a grassland is predominantly cut or predominantly grazed.

The management intensity score is needed to distinguish between thedirsk 0o W' S[CAte X Z
ZD&[I[DD[ AeX Z>&[I[>D[X }u% E]JvP us3]vP Jvsallepsq « JE A]3Z
determine if a grassland is predominantly cut or predominantly grazegdufe 3b). This

distinction is needed to determine the secotaVel PG type of all firdevel PG typesther than

Zt"NU zZtd[ v Zh[X

To supplement theequations in BoX that allow the calculation of intensity scoreBable5,
Table6 and Table7 presentthe management intensity for a wide range of combinations of
utilisationand fertilisation intensitiesTable5 for grasslands that are exclusively clable6 for
grasslands that are exclusively grazed @alle7 for grasslands that receive one cut in addition
to being grazed.

It is necessary to point out that some combinationsutifisation and fertilisation intensity

contained in the tables are extremely unlikely to be observed in redligyg., low cutting

(E <p v C Al8Z Z1PZ o A o+ }( VISEIP v ( ES]Jo]e 8]}vX ,}JA A EU vC
combinations carries the risk tatker remove combinations that occur in reality, albeit very

rarely, or else leavin some combinationghat are too extreme The inclusion in the tables

below hencedoes not imply that a a¢gain management could ever be recommended for a

permanent grassland.



Table5 Management intensity scor@nfor PG that is exclusively cut, dependorgfertilisation intensity

(total nitrogen fertiliser input) and cutting intensity (number of cuts per year). Shading corresponds to
management intensity classes: low (light shadfny,d0.33), mediumrmediumshading, 0.33 8n<0.67)

and high (dark shadin@m t 0.67). Values in italicertilisation intensity scoreSfand cutting intensity
score corresponding taachfertilisation level and cutting frequencrespectively.
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Table 6 Management intensity scor&n for PG that is exclusively grazed, depending on fertilisation
intensity (total nitrogen fertiliser input) and grazing intensity (livestock unit (LU) grazing days per ha and
year).Shading corresponds to management intensity classes: low (light sh&tingl0.33), medium
(mediumshading, 0.33 €n<0.67) and high (dark shadirfgm t 0.67).Values in italicggrazingntensity
scoreg corresponding tayrazing intensity

0.04 0.07 0.11 0.14 0.17 0.20 0.24 0.29 0.35 0.41 0.46 0.51 0.57 0.62 0.68 0.73 0.79 0.83
0.08 0.11 0.14 0.18 0.21 0.23 0.26 0.31 0.37 0.42 0.48 0.52 0.58 0.64 0.69 0.75 0.80 0.83
0.12 0.15 0.18 0.22 0.25 0.26 0.29 0.33 0.38 0.44 0.49 0.54 0.59 0.65 0.70 0.76 0.81 0.83
0.16 0.19 0.22 0.26 0.28 0.30 0.32 0.35 0.40 0.45 0.51 0.55 0.60 0.66 0.72 0.77 0.83 0.83
0.20 0.23 0.26 0.29 0.31 0.33 0.36 0.39 0.41 0.47 0.52 0.56 0.62 0.67 0.73 0.78 0.83 0.83
0.23 0.27 0.30 0.33 0.34 0.36 0.39 0.42 0.45 0.49 0.53 0.57 0.63 0.68 0.74 0.80 0.83 0.83
0.27 0.31 0.34 0.36 0.37 0.39 0.42 0.45 0.48 0.50 0.54 0.59 0.64 0.70 0.75 0.81 0.83 0.83
0.30 0.34 0.36 0.38 0.40 0.42 0.45 0.47 0.50 0.53 0.56 0.60 0.65 0.71 0.76 0.82 0.83 0.83
0.37 0.39 0.41 0.43 0.45 0.47 0.50 0.52 0.55 0.57 0.59 0.62 0.68 0.73 0.79 0.83 0.83 0.83
0.42 0.44 0.46 0.48 0.50 0.52 0.54 0.57 0.60 0.62 0.64 0.66 0.70 0.76 0.81 0.83 0.83 0.83
0.47 0.49 0.51 0.53 0.55 0.57 0.59 0.62 0.64 0.66 0.68 0.71 0.73 0.78 0.83 0.83 0.83 0.83
0.52 0.54 0.56 0.58 0.60 0.62 0.64 0.67 0.69 0.71 0.73 0.75 0.78 0.81 0.83 0.83 0.83 0.83
0.56 0.58 0.60 0.62 0.64 0.66 0.68 0.70 0.72 0.74 0.77 0.79 0.81 0.84 0.84 0.84 0.84 0.84
0.60 0.62 0.63 0.65 0.67 0.69 0.71 0.73 0.75 0.77 0.80 0.82 0.84 0.86 0.86 0.86 0.86 0.86
0.66 0.68 0.70 0.72 0.74 0.75 0.77 0.79 0.81 0.83 0.85 0.88 0.90 0.90 0.90 0.90 0.90 0.90
0.730.75 0.77 0.78 0.80 0.81 0.83 0.85 0.87 0.89 0.91 0.93 0.93 0.93 0.93 0.93 0.93 0.93
0.800.81 0.83 0.84 0.85 0.87 0.89 0.91 0.93 0.95 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
0.86 0.87 0.89 0.90 0.91 0.93 0.95 0.97 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
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Table7 Management intensity scor@n for PG thafs grazedand receives one cut per yeatepending

on fertilisation intensity (total nitrogen fertiliser input) and grazing intensity (livestock unit (LU) grazing
days per ha and yearghading corresponds to management intensity classes: low (light sh&ting,
0.33), mediumrhediumshading, 0.33 €n <0.67) and high (dark shadin§n t 0.67).Values in italics:
grazingntensity scoreSgcorresponding tayrazing intensity

- 23




S -oec

Permanent grasslands, as defined in the project, encompass only land that can be used by
cutting or grazingin order to feed livestockHowever, not all land that could theoretically be
usedthis way icurrently under active management.

Within the typology, grassland that has neither beerf oair grazed by livestokvithin the last
two years is considered to henmanaged and fainto the respective grassland type (U).

At its second levelthe typology distinguishes grasslands that need active management to
remain as a grasslarifd_NGLjrom those that do nofU_GL)Primary grasslands that constitute
the natural vegetation are relatively rare in Europe, occurring beyond the arctic or alpine
treeline and locally at extreme sites that do not support tree growth. While some of these
grasslands can be used for livestogkazing or cutting, they will persist without such
management. By contrasthé majority of European grassnds are the product of human
activities and replace the forest habitats that form the potentiaatural vegetation
(Bredenkampet al., 2002).Once regular management by grazing or cutting ceabes
vegetation gradually develops towards ngrassland vegetation with shrub encroachment and
later establishment of treedn some cases, it may be difficult to distinguish between the two
types, but U_NGL is by far the predominant.

Within the project, grasslands are definedlasd dominated by grasses or herbaceous forage
which does not preclude the presence of shrubs or trees. In the EUNIS habitat classification, the
maximum cover ofreesin grassland habitatis set to 10%, which excluds®mehabitats that

would fall into the definition used in the project

Our typologythereforeincludes vegetation with $0%cover of woody plantsconsigning them

to one of two levelone grassland type§VS(woody plant cover > 10%, mostly shrubs) avd
(woody plant cover > 10%, mostly tregeBor both classes, the total cover of woody plants
(shrubs and trees) needs to exceed 10%. If the cover of shrubs is greater than that of trees, the
grassland belongs to the type WS; if the cover of trees is greater than that of shrubs, it belongs
to the type WT.

To distinguish permanent grassland from habitats dominated by trees, the typology requires
that in grasslanddierbaceous plants suitable for grazing or cutting reach a ground cover of at
least 50% This cover may include herbaceous plant cover under tree crowns. In this case,
herbaceous plant cover and woody plant cover sum up to values greater than 100%.

Grasslands of the type WT inclydenong others, large proportions thfe dehesa and montado
of the Iberian Peninsula~ vv /£ / Z ]5 § 3C% OiiiW Z ZQuercubd%Beo XA[«@P E vV

4Z u83lvP[ Z & -lvoou Zwpo Z]JVP[U AZ E Z EA 3 Z E P e +ZE v
field.

57Z>]A «3}I[ Z & ]Jvop « vC Z & JA}YE « (}E&E AZ] Z (JEuUu }( PE I]vP U Vv P
accessible areas. It does not include wild herbivores with free access to the landscape.
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Fennoscandian wooded meadows (Anhbabitat type 6530), Fennoscandian wooded pastures
(Annex | habitat type 9070), grazed orchaadsl wood pastures.

Grasslands of the type WS can be found in mosaic with various heathland and scrub formations,
or in underutilised pastures affected by shrub encroachment.

The typologyuses absolute thresholds to define management intensity, even though intensity
needs to be put into the context of vegetation period length. For example, two cuts per year
might be the maximum feasible at a highitude site, whereas they would constitute a
relatively low cutting frequency at a nearby low altitude site that permits up to five cuts per
year. While management intensity thresholds that vary with length exist for segiens (e.g.

for different altitudes in SwitzerlandjugueninElieet al., 2017), it is difficult to arrive at such a
system for the whole of Europe.

In order to still incorporate this aspect intdhe typology, grasslands of medium or low
management intensityare categorised agdifferent levelone types depending on the length of

the vegetation period as defined by climate parameters.

hv E Zu EP]Jv o o]Ju 3§ [U 3Z % E]} rdstiaedby I¢gigRvimeds ore PE}ASZ
extended summer drought. Long winters are defined asmperature vegetation periodf less

than 225 dayswith a baseline temperature for plant growth of 5 e threshold value used

for extended summer drought is a humidity index (annual precipitation divided by annual
reference evapotranspiration) of less than 0.8. When the temperature growing period is at least

225 days and the humidity index 0.8 or mty $Z]e ]¢ }ve] & Z( AFig@ee o oJu § |
4).



Climate

favourable

. marginal: cold winter
marginal: summer drought

. marginal: both

Figure4 Map offavourable and marginal climate as defined for the typology

The EU considers all grassland ttet has not beerpart of an arable rotatiorior at least five

years to be permanent grasslariRegulation (EU) No 1307/2013Nevertheless, there are

important differences between grasslands that are regularbeegled albeit at intervals larger

than five years, and grasslands in which vegetation composition is driven by management and

site conditions instead. To differentiate between these, all permanent grasslands that are being

reseededevery 15 years or more frequentC @& 0 <°*](] e« Z&E <p v30C E v A P

(F).

ZZ v A o[ ]- (] veedecraft@ mostly removing the existing vegetation, whether

through ploughing, other soil tillage applied to the whole field, or application of total herbicides

followed by directdrilling. Application of seeds into the existing sward (overseeding) is not
lve] & « ZE v A o[U A v ]paslyopéned updsiihy operation e.g. by

harrowing.



Managed?

High woody plant cover?

Frequently renewed?

High managment
intensity?

Intermediate
managment intensity?

Low managment
intensity?

—

con

U_NGL: Unmanaged PG, U_GL: Unmanaged PG,
succession to non-PG remaining grassland

WS_L: Waody plant cover
2 10% & mostly shrubs,
low intensity

WT_L: Woody plant cover
2 10% & mostly trees,
low intensity

WS_M: Woody plant cover

2 10% & mostly shrubs,
medium intensity

WT_M: Woody plant cover
2 10% & mostly trees,
medium intensity

F_G: Frequently renewed, J F_C: Frequently renewed,
mostly grazed mostly cut

H_G: High intensity, F_C: High intensity,
mostly grazed mostly cut

IF_G: Medium intensity,
favourable climate,
mostly grazed

IM_G: Medium intensity,
marginal climate,
mostly grazed

IF_C: Medium intensity,
favourable climate,
mostly cut

LF_G: Low intensity,
favourable climate,
mostly grazed

IM_G: Medium intensity,
marginal climate,
mostly cut

LM_G: Low intensity,
marginal climate,
mostly grazed

LF_C: Low intensity,
favourable climate,
mostly cut

LM_G: Low intensity,
marginal climate,
mostly cut

Figure5 Flowchart for classifying permanent grassland into permanent grassland types, to be used with
Box 2below, which describes how to calculate the management intensity sBorehe cutting intensity
scoreScand the grazing intensity scof&g and Figure4 mapping regions with favourable and marginal

climate.
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1. Cutting intensity scoreg9 - What is the average number of cuts per year?

Includeharvest for silage, hay or fresh feeding, but not cleancuts after grazing. If the number of ct
varies between yearsake the average

Cuts/yr 0.5 1 15 2 2.5 3 3.5 4 4.5 t5
Sc 0.11 0.22 0.33 0.44 0.56 0.67 0.75 0.84 0.93 1.00

2. Grazingntensity score §g tWhat is the yearly number ok Ugrazingdaysper ha?

Multiply the length of each stocking period with the stocking density during this period (livestock
(LU) per ha; 1LU 500 kg live weight)Sum up for all stocking periods of the ydagrazing only cover
a small proportion of forage intakedjust(e.g., 50% of forage intake on pasture, 50% in the bé&ilnUJ
grazing days divided by 2).

LU ud/halyr 25 50 75 100 125 150 175 200 250
Sg 0.05 010 015 | 020 025 029 034 037 0.44
LU ud/halyr 300 350 400 450 500 600 700 800 t 900
Sg 0.51 057 064 | 069 072 079 086 0.93 1.00

3. Calculating the utilisation intensity scor&()
Add upcutting intensityscoreand grazing intensitgcore:

4. Fertilisation intensity score - How much nitrogen is applied per hand year?

Include N from mineral fertilises, organic fertilises and excreta from grazing animaslultiply the
amount of nitrogen from organic fertilisers (slurry, manure, compasth 0.7 to account for greate|
lossesEstimate iitrogen excreted by grazing animdlgy/ha)by multiplying the number of livestoelnit
grazing days with 0.175.

N input (kg/ha/yr) 10 20 30 40 50 65 80 95 110
Sf 007 013 020 027 033 039 044 050 056
N kg/halyr 125 140 160 180 200 220 240  t260
Sf 061 067 072 078 083 089 094 1.00

5. Determining management intensity
The management intensity scoré) is theaverageof utilisation and fertilisation intensity scose

This score is used to determine the management intensity:

If fE
If /e
If fE

Thedifference between utilisation and fertilisation intensity scores must not be greater ii&rShould
this be the caseadjust the values as follows

If /AEadjusted
If Aadjusted

6. Is thegrassland mostly grazed or mostly cut?
Compare gpzing intensity scor€y and cutting intensity scor&:
If £



4  Mapping permanent grassland types

4.1 Approach

The PG typology has been designedroorporate aspects that are relevant for PG ecosystem
servicedelivery and management decisions. It is intended to be easy to use at the field scale by
a wide range of stakeholders, with classification mostly based on management data. As there
are currently no spatially explicit data on grassland management ava#alal European scale,
there is no straightforward way to directly map the PG types. Instead, the probability of a certain
PG type being present needs to be estimated based on suitable spatelsdts that are
available at a European scale.

Thepresence of PG is mappedingthe Ecosystem Types of Europe 2012 riaBA, 2019),
supplementedby Copernicus Higresolution Layer Grassland 2018 (EEA 2020a). Additional data
sets on climate, sqgiroperties relief and nature protection statuee used to estimate the most
likely PG type, based on expert knowledge.

The criteria used in these mapping rules are summarisdedgare6 and Table8. Six climate
regions were defined based on the length of the thermal vegetatieriod and the moisture
regime. Organic soils, stony or shallow soils, wet soils, steep slopes and nature protection status
are further decision criteria.

Climate region

very short VP
short VP

dry
subhumid

humid, normal VP

humid, long VP

Figure6 Map of climate regions used for mapping PG types. VP: vegetation periodefils see
section4.2.2
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Table8 Attributes used for mapping PG types. For details, saetiors 4.2.3 4.2.4and4.2.5

Attribute Description

Organic soil Topsoil (625 cm) organic carbon content > 6%

Stony or shallow soil ~ Volume of stonest 15% or depth to rock < 40 cm

Wet soll Wet within 80 cm of depth for over 6 months
Steep Slopet 20%
Protected Nature protection under IUCN categories la, Ib, 1l and IV, Sites of Comn

Importance (Habitats Directive), Special Protection A(&asls Directive),
Emerald Network, Ramsar Sites

Using the decision rules based on these criteria, the probability of belonging to each of the PG
types is calculated for every individual raster grid cell. This results in a probability map for each
PG type. Due to the inherent uncertainties, more meanihgfitputs arecreated by summing

up probabilities over larger regions, for example, administrative units. This yields total areas of
each PG type per region that can then be expressed and mapped as percentage of total land
area or percentage of PG areatlimat region.

Two sets of vegetation data were used: The Ecosystem Types of Europe MaE2812019)
and the Copernicus Higlesolution Layer Grassland 2018 (EB203.

TheEcosystem Types of Europe Map is available as a geospatial raster withgt@Dcells (EEA
2019). It represents the probability of the presence of habitats at the second level of the EUNIS
habitat classification (Davig&sMoss, 2004)It is based on aollection of various data sets, with

the Corine Land Cover 201ZLCEEA 2020bpeing the most importantThe CLC 2012s
available as geospatial raster with a 3®0grid, but is based on vector data with a minimum
mapping unitof 25 ha(ETC/ULS, 2019).

dZ > }ve] Ee+ 3A} PE ++0 v 0281 Phdtu@s, neadowanNand other

permanent grasslands undegriculturalusg v Ziii E Su&E o P& ++*0 v [X dZ }eCeS
J( ME}% D % 0 *¢](] * 3Z (JEU E =+ Zu ] [ ~ TeU ZA §[ ~ iU Z
Z+% Ee+ 0oC A}} [ ~.0heRfEraredassifiedaZz EC[ ~ ieU ZA 3[U Z 0% ]V lep
PE es0 Vv ¢ }E Z]vOo V * 035 5 %% [ ~ 0eX dZ > ov }A E o0 e

0 ] (] e Z+% Ee+ 0C AJWeissR@Bankop2018; for a list of all mentioned EUNIS
habitat types, se@ able9).
Two other CLC land cover classes also contribugesteslands in the Ecosystem Types of Europe
Map2012W a4 }u% o0 /£ poS]A 3 2ERLarkpriEcipe]ly occupied by agriculture,
Al3Z «1PVv](] v & -« }( v IWesscs Bamkos 2818B¢th describe mosaic
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landscapes, reflecting that the CLC mapping uses a minimum mapping unit of 2heha.

Ecosystem Types of Europe Map classifies these two land cover classes as either cropland or

Zu ] P& ec0 v [U . }v. ¢« § 00]85 JuP S8Ju -« &]-+ }( E s/ ~E}
Vegetation Index).

While the Ecosystem Types of Europe Map 2012 differentiates between six grassland habitat

types {Table9), the thematic reliability for the majority of these types is assessed a@/imiss

& Banko, 2018)In consequencgeonly two are considered separately in the mapping rules for

§Z W' 3C% *U Vv uoC Z]Jvo Vv *» 05 u EeZ o[ ~ 0 V Ze% E+ 0C A}}

Table9 EUNIS habitat types mapped in the Ecosystem Types of Europe Maph20&2e included as
potential PG for the purpose of PG type mapping.

EUNIS Considered to be Considered to
habitat EUNISabitatname* include areas of
" PG

code PG

D1 Raised and blanket bogs u

D2 Valley mires, poor fens and transition mires u

El Drygrasslands u

E2 Mesic grasslands u

E3 Seasonally wet and wet grasslands u

E4 Alpine and subalpine grasslands u

E6 Inland salt steppes u

E7 Sparsely wooded grasslands u

F1 Tundra u

F2 Arctic, alpine and subalpine scrub u

F3 Temperate and mediterraneamontane scrub u

F4 Temperate shrub heathland u
Maquis, arborescent matorral and thermo

F5 . u
Mediterranean brushes

F6 Garrigue u

* The Ecosystem Types of Europe Map 2012 is based on the 2012 version of the EUNIS habitai
available undenhttps://eunis.eea.europa.eu/habitatsode-browser.jsp while the crosswalk between
EUNIS habitat types and PG types that is included in Appendix A is based on the revised versio
2021, available unddrttps://eunis.eea.europa.eu/habitatsodebrowserrevised.jsgboth accessed
19 February 2024).

dZE }3Z E > 0oV He O **e* UC V }u% *o E 0 A V3 % E}% }ES]}
Z 8Zo v [U Ziti ~ 0 E}%ZCoo}us AP & 8]}v[ v Zdii W & }P[X o
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characteristically occur in mosaics with PG. Following the nomenclature guidelines such PG
areas are included in the three respective land use classes, if they are smaller than 25 ha
(ETC/ULS, 2019). The Ecosystem Types of Europe Map 2012 classifieshizs®l use classes
v}i§ ¢« PE ¢*0 Vv eU us « hE/"Z ]85 §8C%  o0}vP]vP $9)Z, $Zo v U

J@FIE U }Pe v -8\ Nevertheless, the mapping rules for the PG types assume that
a small percentage of these areas actuatipsists of PG.

In summary, of the 39 terrestrial habitats mapped in the Ecosystem types of Europe Map 2012,
the PG type mapping rules consider six to be PG, and eight more to include rem@mtions

of PG Table9). The latter are included in the mapping process, together with a probability of
each instance representing PG as defined in the project.

A preliminary map of PG and potential PG from the Ecosystem Types of Europe Map 2012
revealed that in some regionknown areas of PG were not captured. Often, these were located

in areas with considerable smaltale heterogeneity of land uses, especially mixed arable and
grassland landscapes. The Copernicus +égblution Layer Grassland 2018 appeared to
capture PGn these regions better, but recognised smaller areas of PG than thesteroskypes

of Europe maFigure?).

Figure7 Differences in PG mapping between Ecosystem Types of Europe Map 2012 (ETEM) and Corine
High-Resolution Layer Grassland 2018 (HRGL), illustrated by a rBaptpérlandwith areas classified as

PG byETEM @nly habitat types EIE7 considered here), (WRGL oby both.HRGL identifies PG in the
smaltstructured mixed arable and grassland landscape of the Central Plateau that mapped by

ETEM. The opposite tends to be the case in the area of the Swiss Alps.
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Accordingly, the Ecosystem Types of Europe Map 2012 was chosen as the primary base for
U %% ]JvP W' SC% U us & + o0 <<](] « Z& o OovVe Vv u¢ Ee&ElSs
mapped as PG by the Higbsolution Layer were reclassified to PG.

Climate indicators based on the 198D10 reference period were obtained from the GAEZ v4
datasets FAO, 2021 )which consist of a geospatial raster with 5-armute grid cells. Restriction

of annual grass growth by long winters is evaluated throughleéhgth of the temperature
growing period, LGP%, i.e. the number of days per year with an average daily temperature
above 5 °C. Restriction through prolonged summer drought is captured througantheal
moisture availability index, P/ETq where P is the arual precipitation and ETo the reference
evapotranspiratioraccording to the Penmaddonteith equation(Fischeret al., 2021).

These data are used to define six climate regioresble 10, Figure6): three representing

Zu EPJvo oJud[ v 8ZE& Z( A}JuE o o]u & [sectionIPB. ]v §Z 35CY
Irrespective of the moisture availability index, areas with k@Ptess than 170 dyr between

ioi §}11d U & o0 <*](] e 0Jud & P]}ve A]3Z ZA EC <Z}ES[ }(
respectively. If the temperature growing period is 225 d or more, but the moisture availability

index is less than 0.8, or between 0.8 and 1.2 #nea is classified asZ EC[ }E& Zep Zpu] |
climate region, respectively. Areas with a moisture availability index of at least 1.2 fall into one

}( A} o]Ju 8 E P]}veW ZZpu] A]8Z v}Eu sis & ldasE22E put BssE ]} [U ]( >
§Z vi6l U v ZZpu] U o}vP A P 5is2ypw tolo@ige}. [U J( >'WS

Table 10 Definition of climate regions used for mapping PG types. VP: vegetation period; P: annual
precipitation, ETo: annual reference evapotranspiration.

Length of temperature Moisture availability

S (el vegetation period (LGB} index (P/ETo) Category
Very shortvP LGPb<170d any
Marginal
ShortVP 170 d dLGP5< 225 d any climate
region
Dry LGP5 t225d P/ETo < 0.8
Subhumid LGP5 t225d 0.8 dP/ETo< 1.2
Favourable
Humid, normaVP 225ddLGP5< 270 d P/ETot1.2 climate
region
Humid, longvP LGP5 t270d P/ETot1.2

Historical climate data rather than data incorporating climate projections are used, as predicting
managementchanges in response to changing extents of the climate regions would add an
additional layer of uncertainty.
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Soil data are taken fronthe European Soil Data BageSDBY2.0 (European Commissio&

European Soil Bureau Network004) whichare available as geospatial raster with 1 km grid

cells (Hiederer & Jones, 2009The raster data set is produced from a vector map with a

resolution of 1:1,000,000 andrainimum mapping unit of 9 halhe ESDB attributes OC_TOP,

tz v '>/Dil '>/DT A & pe 3} (]Jv Z}YEP v] <}]o[U ZA § «}]Jo[ v Z
respectively Tablell).

Tablel1 Description ofoilattributes used for mapping PG typdsSDB: European Soil Data Base

Mapping ESDBttribute ESDRittribute levek
attribute

Organic OC_TOP: Topsoil organic H: High (> 6 %)
Soil carbon content

Wet soil  WR: Water regime 3: Wet within 80 cm for over 6 months, but not wet within 4
cm for over 11 months

Stony or AGLIM1 and AGLIM2: 2: Gravelly (over 35% gravel diameter < 7.5 cm)

shallow  Dominant and secondary - 3: stony (presence of stones diameter > 7.5 cm, impractice
soil limitation to agricultural  mechanisation)

use 4: Lithic (coherent and hard rock within 50 cm)

5: Concretionary (over 35% concretions diameter < 7.5 cm
near the surface)

(Condition met if either AGLIM1 or AGLIM2 correspond to «
of these levels)

The slope data used is based on a geospatial raster with 8&d cells that waderived from
the EU Digital Elevation Model vXBEA, 2013).

Data on nature protection status were obtained from the World Data Base of Protected Areas
(UNEPWCMG& IUCN2023), which contains spatial polygons of areas protected under different

*]Pv 3]}vX dZ (}oo}A]vP § PYE]+ AE 1]v oyp s Z% E}S § |
mapping:

- IUCN categories Ia, Ib, Il and IV

- Sites of Community Importance (Habitats Directive)

- Special Protection Areas (Birds Directive)

- Emerald Network

- Ramsar Sites
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Administrative boundaries of the Nomenclature of Territorial Units for Statistics (M 2621
at level three (NUTS) are taken from Eurostat (2020), as vector data with a resolution of
IWIiliii[iiiX

"% 5] 0 & A E % E} s+ pe]VvP EZ % | P Z& EE [ ~,]iu veU

computing environment (R Core Team, 2022 data were projected to thE TRS8@xtended

/ LAEA EuropéEPSG 3035) projectioBlope data were aggregated to the 180grid of the
Ecosystem Types of Europe Map 2012, using the maximum value as the aggregated value. All
other raster data were resampledo that grid, using bilinear interpolation. Vector data were
rasterized to the samgrid as well

All spatialrasters were crosgabulated to create a contingency tabté pixetby-pixel groups
with identical values across all rastaryers This table was used to applye decision rules
described in the followingection Pixels with missing values due to edge effects stemming from
different spatial resolution or precision of raster layers were removed from the analysis.

These mapping rules are applied to all areas mapped as grasslantis/jEa the Ecosystem
Types of Europe Map 2012, and to those PG areas fronCdpernicus Highesolution Layer
Grassland 2018 that were included in addition to those &e=ion4.2.1and Table9).

The first step determingthe probability that a PG is withoaigricultural management anthe
contingent pobability that such a grassland is th@none to successit The second step
determines four contingent probabilities ithe casethat PG isagriculturally managedThe
probability of being frequently renewedthe probability being managed witkeither high,
medium or low intensitythe probability of being predominantly grazeaind the probability of
being predominantly cut. The probabilities of frequent reneveald of a certain management
intensity, together with the location of the PG in a specific climate zalt@y to calculate how
probable it is for the PG todtong to the following levebne PG types: G, H, MF, MM, LF, LM, or
to the leveltwo PG types WT_M, WT_L. For the lemat PG types, multiplying this with the
probability of being grazed yields probabilities for the corresponding-tex®PG types as wiel
(Figure8).

The mapping rules outlined in the followisgctiors generally consist of a base probability that
is defined by the climate region oflacation. This base probability is then modified by the
presence of any of the attributes listed Tiable8.



Remains PG

Grass_land Unmanaged (U_GL)
habitat PG (U)
classes Succession to non-PG

(U_NGL)

Managed PG

Climate region; level-2 EUNIS habitat class;
organic, wet, stony/shallow soil;
steep slope; protected area

Probability of
management intensity
low, medium or high

Probability of being
frequently renewed

Probability of being
predominantly grazed

Level-2 PG types

Level-1 PG types F, H, MF, MM, LF, LM FG&F CHG&H.LC,

Level-2 PT types WT_M, WT_L MF_G & MF_C, MM_G & MM_C,
LF G&LF_C,LM_G&LM_C

Figure8 Decision tree for classifyine «s €& P E] 00t UE%e%0 v { ¥v §Z }eCeS u dC % * }(
Europe Map 2012 or included as PG from the Copernicusraggiiution Layer Grassland 2018. For
explanation of the PG type codes, Seable2.

The probability of PG being without agricultural management is seen todsly influenced by
limitations to agricultural use, such as wet soil, steep slope or the presence sf Siedlarly, it

was assumed to be lowest in the most favourable climate region and highest in the most
marginal ones. Conversely, a status of nature protection should increase financial support to
managePG even in the face of agricultural limitatiofi®lble12). The final probability of being
without agricultural management is obtained by multiplying all of the probabilitiékainie12

that apply to a grid cell.



Table12 Probability for EUNIS grassland habitats to be without agricultural managenMBnt.egetation
period.

Very short VP 0.04
Short VP 0.4
Dry 0.03
ul.3 u2 u0.5 ul.2
Subhumid 0.02

Humid, normal VP  0.02

Humid, long VP 0.01

4.3.1.3 Probability of being prone to non  -grassland succession

The probability that PG that is nainder agricultural management is prone to succession
towards nongrassland vegetation (e.g., shrub encroachmawgr the long termis listed in
TableTable13. The values reflecthe fact hat the large majority of European Rfves its
existence to human intervention and would revert to habitats dominated by woody plants
without it (Dengleret al., 2014) the exceptions being areabove the altitudinal / latitudinal
tree ling those on very dry siteand small areas of zonal Steppe grasslands in the eastern part
of Europe.The final probability of being prone to succession if there is no agricultural
management is obtained by multiplying all of the probabilitieF anlel13 that apply to a grid
00X dZ /A& %3]}V ] W"% %E% 0C+A3}6 PE «+0 v [U AZ E
as the site evidently supports the growth of woody plants.

I :
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Table 13 Probability for EUNIS grassland habitats without agricultural management to be prone to
succession towards negrassland vegetation/P: vegetation period.

Very short VP 0.95
Short VP 0.98
Dry 0.90
=1.00 u0.5
Subhumid 0.99
Humid, normal VP 1.00
Humid, long VP 1.00

ExamplesGrasslands being without management

1.PGin hE/* Z 158§ 0 ~/vo Vv <« 085 ¢8 %% ¢ ]Jv oJu § & P]}v Z-

Probabilityp of PG type U: p=min(0.@2 u0.5 0.0) =001
Probabilityp of PG type U_GL p=0.01u0.99 u0.5 =0.00495
Probabilityp of PG type U_G p=0.01t0.00495 = 0.00505

iIX W' ]v oJu & & P]}v Z EC[L

Probabilityp of PG type U: p=0.03u2 =0.06
Probabilityp of PG type U_N: p=0.06u0.9 =0.054
Probabilityp of PG type U_G: p=0.06t0.054 =0.006

4.3.1.4 Probability for low, intermediate or high management intensity

Management is assumed to be strongly affecbydclimate(Tablel4). The probability of high

UvPuvsd v vel]8C J» 8 3} 1 E} JE oJud & P]}ve Zs EC *Z}E
Jv E « (E}u Z EC[ }JA & Z*nu Zpu] [ v Z,pu] U v}IEuU o sW[ 3} E

Z,uu] U o}vP sW[X dZ % E} Ppof]@@ngity olowsiuhe oppasite gradient,

A13Z 6A9 pv & Zs EC *Z}ES sW[ WP[XOELEUE Z%qE}3U DPwPeS SpeU
slopes, organic and wet soil decrease the probability of high managentensity and increase

§Z 5 }( 0}JA uv Puvs Jvd ve]SCX Vv &£ %S3]}v ]+ whereth€E oJu § @&
availability of more soil moisture through groundwater or flooding may make higher

E== .




management intensity possibkndwet soils arethus assumed to increase the probability of
high management intensity and decrease that of low management intengitiyile high
management intensity is assumed to never occur on steep slopesgy mcated in an area under
nature protectiondoesnot fully preclude presence of high management intensity, as not all of
the categories of protected areas (sgeection3.2.5 put management restriction on all the PG
that is situated within their borders.

All modifiers to the base probabilityare appliedfirst to the probability for high management
intensity. Ifthis probabilityis reducedhrough the modifies, theamount by which it is reduced

is addedto the probability ofmedium management intensity After that, the modifies for
medium intensityare applied to the resulting value. If overall management intensity increases
(modifiers > 1), probabilities are calculated analogousky:amount by which the probability of

high management intensity increases is subtrdcttom the probability of medium
management intensity. The modifiefor medium management intensity is then applied to the
resulting value. In each case, the probability for low management intensity is then calculated as
one minus the probabilities for high and for medium management intensity

A special case are areas classifiedZzsd 'E ++0 v A]SZ <% E-+ oCbyARd SE
Ecosystem Types of Europe Map 2012, and which forrtetledone W' S C %o t Woiodly plant

(mostly tree)H }A & i Ferfthese, the probability of low management intensity is determined

as described above. This value, multiplied by two, is the contingent probability that this PG

belongs to the level W' §C %ol tXabdy plant (mostly tree}Hcover 10%) o}A Jv3 ve]3C[X
&}E W' SC% Ztd[U v} ](( @wedn nmepjum ndihigh management intensity,

as the latter is presumed to be very rahestead the contingentprobability for PG typed/T M t

Woody plant (mostly tree)H }JA & {i9U u Jpu ]Jvs ve]SC[ ]- 0O MO § e v u
probabilityof PG type®V/T-L.

Tablel14 Probability for EUNIS grassland habitats under agricultural management to be managed at high,
mediumor low intensity.VP: vegetation periodNote: The effect of organic or wet soil is not considered
for PG in areas of nature protection.

High 0.00 0.00 0.06 015 030 045 wuw0.1 uo u0.8 u2.0 u0.7
Medium 025 040 035 060 055 050 uo.4 u0.3 u0.9 ul.8 u0.8

Low 075 060 060 025 015 0.05 rest rest rest rest rest

E== .




4.3.1.5 Probability of being frequently renewed

W]SZ]v 8Z W' 3C%}0}P CU Zffities the/flilbdest@Ection/of the existing sward,
mechanically or by herbicide, followed bysewing at intervals of 15 years or le$sis assumed

that the probability of frequent renewal generally increases the more favourable the climate is
for grass growth. Organic, wet and stony or shallow soil should decrease the probability of
frequent renewal PG innature protection areason steep slopes and PG with18% cover of
trees are expected to never fall into the PG type of frequently renewed grassland.

The final probabilitghat agriculturally managed grasslamfrequently reneweds obtained by
multiplying all of the probabilities iTable 15 that apply to a grid cell. This probability i
determined independent othe probability of nanagement intensitylevek. While PG for
example,can be both frequently renewed and have a high management intensitgn only
o}vP 38} 13Z E W&ECH VE&C E v A W'[ tE |WESBCHASCZW'][
Accordingo the typology, typeE takes priority i.e., all frequently renewed PG belongs to this
type. The mapping algorithm therefore first calculates the probabilities of PG belonging to types
Z,[ v O}VP]VP SEBCHuuZIDBD ve]SC W'U u EG jvectimate] tegongX
Z "W Zpu] [U Z,pu] U v}IEuUu o AP 3§ 3]}v % E]}[ v Ztha] U o}vP /
% E} ]0]SC }( JvP SC% Z&[ ] *u SE § (E}u SZ % E} ]0]5C }(
E P]3Z}ZES A P § 3]}V % &F} [S]S(E}u 3Z % E} ]0]3C }( W' 8C% Z
oJu§ & PJ}v Z EC[U Z o( }( ]S ]® *pSE 8§ (E}u SZ % &} ]Jo]sC
% E} J]o]SC }( SC% ZDDI[X

Table 15 Probability for EUNIS grassland habitats under agricultural management to be frequently
renewed (d15 years)VP: vegetation period.

Very short VP 0 u0.5

Short VP 0.06 uo.5

Dry 0.06 ul.0
uo uo u0.3 uo.5

Subhumid 0.10 uo0.5

Humid, normal VP 0.10 uo.5

Humid, long VP 0.15 u0.5
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Examples: Probability of being #equently renewed]

oJu§ & P]J}v Z EC[U

wet and organic soil p=0.05ul.0 u0.3 = 0.0150
oJud & PJ}v Z-Z}ES AP §5§ _ B

wet and organic soil: p=005u0.5u03 = 0.0075
oJu 3 & PJ}v Z<Z}ES AP 3§

stony/shallow soil, steep: - p=0

4.3.1.6 Probability of being predominantly grazed

The decision rules assume thgitazing plays an increasing importance with increasing length of
the vegetation period available for grass growBteep slopes and PG with high cover of trees
should be particularly likely to be grazed rather than cut due to the difficulty of mechanisation.
Organic soiincreass the probability of grazingas well, thoughless stronglyCompared to
medium or highintensity-PG,PG under low management intensity is seen to be more likely to
be grazeds such PG is more frequgnfound at sites with limitations to mechanisaticd@utting
PG of very low yieldalsoleads to high costs per harvested biomass, making grazing more
}Jviu] o0oC S83E S]A X hHHI X 18505 230% % [ ] eeuu S} £ 0]
grazed
For all other areashe final probability that agriculturally managed grassland is predominantly
grazed ather than cut is obtainetly multiplying all of the probabilities Tablel6.

Table 16 Probability for EUNIS grassland habitats under agricultural management to be predominantly
grazed rather than cul/P: vegetation period.

Very short VP 0.30

Short VP 0.30
Dry 0.50

=1.00 u2.0 u2.0 u2.0 ul.2
Subhumid 0.40

Humid, normal VP 0.40

Humid, long VP 0.50

- 41
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These mapping rules are appliedhosehabitat typesmapped asBeathland,» Epu v Suv E |
(F:F6s }@E ZD]E <U }P < D3inthesE¢osystem Types of Europe Map 2012 that were
assumed to encompass relevant proportions of PG ¢seton4.2.1and Table9)

For these areas, the first step determines the probability that the area actually corresponds to
the project definition of PG. The second step then determines the contingent probabilities that
such a PG is without agricultural management and, if so, tigprone to successidfigure9).

Under the condition that they can be considered PG and are agriculturally managed, the

Z, S$Zo v U « Ep vVv-8&8Quw LE [S5&i o0 o}vP 3§} SWoodly pld€ % Zt~
~U}*30C *ZEU + }A E H ii9[X dZ 0 *3 *3 % %% 0] » $Z % E} ]o]s
Jvd ve]SCU 8} J3]vPul+Z 3A-w[3Z WAFH@R). Zt"

oo ZD]E U }Pe v (ve[ Z ]38 ~ iU i 82§ & }ve]l & W'
managed are assumed to be managed at low intensity and predominantly by grazing rather than
cutting. The climate region in which they are located then decides whétley are assigned to

§Z W' SC%{ }XB& [@Fi§ure9).

> 10% shrub cover (WS)

EUNIS habitat classes Low mgt. Interm. mgt.

Mires, bogs & fens (D), N \Vanaged PG intensity intensity
Heathland, scrub & (WS-L) (WS-M)

tundra (F)

Low mgt intensity (LM or LP)

B
Is no PG Unmanaged Predominantly grazed
PG (V) (LM-G or LF-G)

Remains PG Succession to
(U_GL) non-PG (U_NGL)

Figure9 ]e]1}v SCE (}E& o0 ¢](CJvP & S €& tPHIE *Wo}PRr %o I tve[ ZE Z
, §Zo v U « Eu andincludéad if the mapping proceShe probability values listed ifable

17 correspond to the paths marked by red rather than grey arrdves.explanation of the PG type codes,
seeTable2.

The values chosen for all these probabilities, based on expert opinion, are shdwblei7.

The probability that any given location of one of these habitat types represents PG ultimately

depends on the mapping process of the Corine Land Cover 2012 (CLC; EEA 2020b), specifically

(}J& S$Z o v e § PYE] » ZiiT D}}Ee v ZL c0Bp VA WP BiB] VD E}BDi1
W § }Pe[X t]3Z v} (MHESZ E JVv(}EuU 8]}v AJo oU v e« }v & v }u
locations, a conservative value of 5% probability was chobkmler the assumption that
unmanagedPG in these habitat complexes had a high probability of being prone to succession

towards nongrassland (8@.00%), any PG found there would have a relatively high likelihood of



being under agricultural management, leading to a 20% probability of it being unmanaged. In
virtually all cases, these habitats would only support-latensity management. Only in the
cases of Maquis and Garrigweasa 10% probability of higher management intensity assumed.

Tablel7 Probabilities used to magaster grid celiclassified as EUNIS levielZ ]S §+ ZD]E& U }Pe v
(vefZ, §Zo v U « Epu toPCstypesE |

D Mires, D1 Raised & blanket beg 0.05 0.20 0.80 1.00

bogs and

fens D3 Aapa, palsa & polygon mires  0.05 0.20 0.80 1.00
F1 Tundra 0.05 0.20 0.90 1.00
F2 Arctic/(sub) alpinescrub 0.10 0.20 1.00 1.00
F3 Temperate and mediterranear

E Heath montane scrub 0.05 0.20 1.00 1.00

land, scrub

and undra 4 emperate scrubeathland 010 0.0 1.00 1.00
F5 Maquis 0.05 0.20 1.00 0.90
F6 Garrigue 0.05 0.20 1.00 0.90

£ u%o W hE/" Z @&E§PL&O0} § ]Jv u EP]Jv o o]u §

Probabilityp of not being R5: p=1t0.05=0.95

Probabilityp of PG type U_NGL: p=0.05u0.20 ul.00 =0.010
Probabilityp of PG type WS_L: p=0.05u(1 t0.20) u0.90 =0.036
Probabilityp of PG type WM: p=0.05u(1 t0.20) u0.10 =0.004
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The spatial coverage of the mapped area was based on data availability and biogeographic zones
covered in the project. Itonsists othe area of the Et28, including the United Kingdonbut
excludingCyprus the Outermost Regions (OMR)d the Overseas Countries and Territories
(OCT)Additionally, it covers Norway, Switzerland, Liechtenstein, Serbia, Montenegro, North
Macedonia and Albanidaps showing the percentage of total area and the percentage of PG
area covered by each PG tygiethe resolution of NUTS lev@lregionscan be found i\ppendix

BX ¢ v /E u%o0 U 3Z u %tHighQ WV 3§ §%o WZ[, iGFiguraloA v

% of land area % PG area

0.20 0.30
0.16 0.25
0.12 0.20
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60°N - 0.08 60°N - 0.10

0.04 3 0.05
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- ‘ - ‘.F 0
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P
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Figure10 Example for the PG type maps contained\ppendix BPercentage of total land area (left) or
total PG area~ E]P 25 }A E CHigH TBL %o |3, '"E +e0 v [X

Thedistribution of PG types among the biogeographical regions is summarigédurell,
Tablel8, Tablel9 and Table20. Thesefigure andtablespresent values from the mapped area
as described above, but exclude small areas falling into the Arctic, Steppic and Black Sea regions.
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alpine atlantic boreal continental mediterranean  pannonian
Biogeographical region

Area (1000 km?)

Figure 11 Area of the levebne permanent grassland types across biogeographical regions. For an
explanation of the PG type codes, Sesble?2.

The total PG area across all PG types was close to 1 Midabiel8«U }( AZ] Z ZD&[ v Z>D]
made up around one quarter each, and MM and LF 15% and 14%, respectively. PG with a woody
plant cover HL0% contributed the smallest area of only 2.7% of allTR®BI€20).

Around 30% of the total PG area was found in the Atlantic and Continental regionsTaatd (

20). Among biogeographic regions, tidlantic region also held the largest areas for the PG

SC% « Z®&] Zv[WZ 2 & [ B7%]cs thedaial area of each of these B@es. The area of

W' §C% ZDD[ A +«+ PE § «3]v3Z }vilvvdo v 3o v3] E P]}veU A

§}1S o & U ZX dzZ }vS]vvs o & P]J}v o0} Zo SZ o EP s & }

the Mediterranean and Alpine regions. PG %o Zt"[ A ¢ % & }u]v v30C (}uv Jv §Z

D JSEEvVv v v }E o & P]}veU v W' §C %the Kiedifervané€BroC /A oOp°].

region {Tablel8).

While Tablel8indicatesthe importance of each biogeographic region for the occurrence of the

PG types in the mapped areBablel9 and Table20 quantify the importance of each PG type

within the region, in terms of its share wftal land cover. Overall, the percentage of land made

up of PG was highest in the Atlantic region, with 34%, and lowest in the Boreal region, with only

7%. In the other biogeographic regions, this value ranged around the overall mean of 20%.

/v 8Z %o v8] & P]}vU ZD&J[ Z C (& 8Z Z]PZ «§ }A E u}vP W' :
v A9 }(W'" E X /v38Z o0%]v v }E o & P]}veU Z>D[ }u]v § u

5% and 10% of land area, and 63% and 57% of PG area, respectitredyMediterranean and

W vv}v] v E P]}veU }83Z Z>D[ v ZDD[ A E Ju%}ES v38 W' §C% *X :
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(W' & U v ZDD[ 1719 v 109 }(
% E}%}ES]Ive }( W' 8C% « A E u}e

& U ZDDJ[ i69 % (TZabtgandTable20).
The predominant use through cutting or grazing differentiates all agriculturally manaGed
types with woody plant covers < 10% at the second level of the typology. Among these BG type
54% were mapped as predominantly cut and 46% as predominantly grazed. It needs to be
cautioned, however, that the reliability of this estimate is particularly limifeab{e18).

*Julo @ A 3§ v =« 3§} u (JE 3Z u %% ]VvP }( pvu v P W' ~Zh

assumptions that could be made, its percentage ranged between 2% of the PG area in the
Atlantic region and 5.4% in the Alpine region. Of this area 6% were considered to remain PG

Av Al§Z}us u v P-bpslU~ZA op }EE *%}v VP PG aeadThe¢ $Z 3}5 o
highest percentages were reached in the Alpine, Boreal and Pannonian area, witt8%0 of

unmanaged PG or08iX09 }( §}S o W' JvP o0 <¢]{]>[TableaA®asdT%ble Zh
20).
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Table18 Mapped aea of PG typekn?) in each biogeographical region. ALP: Alpine, ATL: Atlantic, BOR:
Boreal, CON: Continental, MED: Mediterranean, PAN: Pannonian, All: sum across all six regions. For an
explanation of the PG type codes, Seable2.

PG type Biogeographical region

ALP ATL BOR CON MED PAN All
F 1838 22618 1693 14632 4092 940 45813

2335 43935 0 21556 8351 1215 77392
MM 13992 2661 19628 50674 44016 8295 139266
MF 8225 129574 0 83225 16160 2088 239272
LM 52754 8953 45646 81491 54941 9914 253699
LF 5164 60733 0 48006 15789 1657 131349
WS 3814 1623 2197 135 2760 0 10529
WT 3 43 8 38 14519 61 14672
U 5000 5822 3752 8306 5135 669 28684
F G 705 10148 509 5872 1912 441 19587
F C 1132 12469 1184 8760 2180 499 26224
H_G 1005 20502 0 9168 3994 592 35261
H_C 1331 23434 0 12388 4357 623 42133
MM_G 5175 1015 5937 20863 22691 4160 59841
MM_C 8816 1646 13691 29811 21325 4135 79424
MF_G 3582 57455 0 34078 7155 842 103112
MF_C 4644 72119 0 49147 9006 1246 136162
LM_G 26088 4289 21958 40741 27470 4956 125502
LM_C 26666 4664 23688 40749 27470 4958 128195
LF_G 2582 29901 0 24000 7894 829 65206
LF_C 2583 30832 0 24006 7894 829 66144
WS_L 3812 1622 2197 134 2553 0 10318
WS_M 2 1 0 1 206 0 210
WT_L 0 21 8 29 11571 47 11676
WT_M 3 22 0 9 2948 14 2996
U GL 490 149 409 268 378 85 1779
U_NGL 4510 5673 3343 8038 4757 584 26905
total 93126 275962 72923 308063 165762 24840 940676
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Tablel9Percentage of total land area covereddnchPG typeperbiogeographical regigrand averaged
over the mapped areaALP: Alpine, ATL: Atlantic, BOR: Boreal, CON: Continental, MED: Mediterranean,
PAN: Pannonian, All: sum across all six regions. For an explanation of the PG type cAadde8ee

PG type Biogeographical region

ALP ATL BOR CON MED PAN All
F 0.34 2.84 0.17 1.07 0.44 0.62 0.95

0.43 5.52 0 1.58 0.89 0.8 1.61
MM 2.57 0.33 1.95 3.7 4.69 5.49 2.90
MF 151 16.27 0 6.08 1.72 1.38 4.98
LM 9.71 112 4.53 5.96 5.85 6.56 5.28
LF 0.95 7.62 0 3.51 1.68 11 2.73
WS 0.7 0.2 0.22 0.01 0.29 0 0.22
WT 0 0.01 0 0 1.55 0.04 0.31
U 0.92 0.73 0.37 0.61 0.55 0.44 0.60
F G 0.13 1.27 0.05 0.43 0.2 0.29 0.55
F_C 0.21 1.57 0.12 0.64 0.23 0.33 0.41
H_ G 0.18 2.57 0 0.67 0.43 0.39 0.88
H C 0.24 2.94 0 0.91 0.46 0.41 0.73
MM_G 0.95 0.13 0.59 1.52 2.42 2.75 1.65
MM_C 1.62 0.21 1.36 2.18 2.27 2.74 1.25
MF_G 0.66 7.21 0 2.49 0.76 0.56 2.83
MF_C 0.85 9.05 0 3.59 0.96 0.83 2.15
LM_G 4.8 0.54 2.18 2.98 2.93 3.28 2.67
LM_C 491 0.59 2.35 2.98 2.93 3.28 2.61
LF_G 0.48 3.75 0 1.75 0.84 0.55 1.38
LF_C 0.48 3.87 0 1.75 0.84 0.55 1.36
WS_L 0.7 0.2 0.22 0.01 0.27 0 0.21
WS_M 0 0 0 0 0.02 0 0.00
WT_L 0 0 0 0 1.23 0.03 0.24
WT_M 0 0 0 0 0.31 0.01 0.06
U GL 0.09 0.02 0.04 0.02 0.04 0.06 0.04
U NGL 0.83 0.71 0.33 0.59 0.51 0.39 0.56
total 17.14 34.65 7.23 22.51 17.66 16.45 19.57
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Table 20 Percentage of PG area corresponding to each PG type in each biogeographical region and
averaged over the mapped area. ALP: Alpine, ATL: Atlantic, BOR: Boreal, CON: Continental, MED:
Mediterranean, PAN: Pannonian, All: sum across all six regions. Forlanatiqn of the PG type codes,
seeTable2.

PG type Biogeographical region

ALP ATL BOR CON MED PAN All
F 1.97 8.2 2.32 4.75 2.47 3.78 4.87

2.51 15.92 0 7 5.04 4.89 8.23
MM 15.02 0.96 26.92 16.45 26.55 33.39 14.80
MF 8.83 46.95 0 27.02 9.75 8.41 25.44
LM 56.65 3.24 62.59 26.45 33.14 39.91 26.97
LF 5.55 22.01 0 15.58 9.52 6.67 13.96
WS 4.1 0.59 3.01 0.04 1.66 0 1.12
WT 0 0.02 0.01 0.01 8.76 0.25 1.56
) 5.37 2.11 5.15 2.7 3.1 2.69 3.05
F G 0.76 3.68 0.7 1.91 1.15 1.78 2.79
F C 1.22 4.52 1.62 2.84 1.32 2.01 2.08
H_G 1.08 7.43 0 2.98 241 2.38 4.48
H_C 1.43 8.49 0 4.02 2.63 2.51 3.75
MM_G 5.56 0.37 8.14 6.77 13.69 16.75 8.44
MM_C 9.47 0.6 18.77 9.68 12.86 16.65 6.36
MF_G 3.85 20.82 0 11.06 4.32 3.39 14.47
MF_C 4.99 26.13 0 15.95 5.43 5.02 10.96
LM_G 28.01 1.55 30.11 13.22 16.57 19.95 13.63
LM_C 28.63 1.69 32.48 13.23 16.57 19.96 13.34
LF_G 2.77 10.84 0 7.79 4.76 3.34 7.03
LF_C 2.77 11.17 0 7.79 4.76 3.34 6.93
WS_L 4.09 0.59 3.01 0.04 1.54 0 1.10
WS M 0 0 0 0 0.12 0 0.02
WT_L 0 0.01 0.01 0.01 6.98 0.19 1.24
WT_M 0 0.01 0 0 1.78 0.06 0.32
U GL 0.53 0.05 0.56 0.09 0.23 0.34 0.19
U NGL 4.84 2.06 4.58 2.61 2.87 2.35 2.86
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The maps and areas of PG tyessented irsection4.4and inAppendix Bprovide an overview
about the potential spatial distribution of the PG types defined within the SUFPRRject.
However, their thematic and geographic reliability are limited by the availability of suitable
gpatial data setsThis concerns, firstly, the areas and location of PG as a whole, and secondly,
the characteristics of that PG, notably its management.

As discussed isection3.2.1,considerable differences exist in the PG mappetheytwo most
detailed spatial data sets on PG distribution in Europe thatareently available and that were

used in the PG type mapping, namely, tBeosystem Types of Europe Map12 and the
Copernicus Highesolution Grassland Lay@018. In comparison to the PG area on farms
reported by Eurostat (2023b) at the NUZ3evel, both of these datasets strongly under
overestimate the PG area in certain regiofsg(re12). While overestimation compared to
Eurostat can be partly explained by the fact that Eurostay recordsPG managed by farms
above a certain size or income, underestimation would indicate that the spatial datasets failed
to correctly identify agriculturally used grasslands. Besides mapping errors, this could be the
case dueto different definitions of PG used by countries reporting to Eurostat, which may
correspond more or less to the definitions underlythg Ecosystem Types of Europe M2

and theCopernicus Highesolution Grassland Lay2018, and which may, again, differ from the
definition used withn the SUPER project. Within the mapping process, these difficulties were
addressed bytwo approaches:Firstly, the Ecosystem Types of Europe M&012 was
complementedwith data from the Highresolution Grassland Layer 2018 for shséilctured

mixed farming regionsyhere PG appeared prone to be misclassified as arable land. Secondly,
a proportion of certain wetlands and scrub habitats mapped inEcesystem Types of Europe
Map 2012 were classified as PG, to account for the mosaic nature of these Isabitat
Nevertheless, the uncertainty in the extent and location of PG as a whole evidently affects any
map of specific PG types.



a) Eurostat/ETEM L b) Eurostat/HRGL
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Figure 12 Ratio betweenPG area per NUTS region according to Eheostat agricultural crop area
statistics2016 (Eurostat) and (alhe area ofgrassland habitat types (E&7) of theEcosystem Types of
Europe Map (ET#), and (b)the PG area according to th@opernicus Highesolution Grassland Layer
(HRGL). Adapted from Tonet al. (2024)

4.5.2 Lack of PG management data

PG management is central to the typology developed in the S\GRE&ect. Howeverdata

about the distribution of agricultural management practices do ootrently exist for most

regions. As management is shaped by site conditionsl & reflected in plant community
composition, vegetation and environment datavere used to estimate the probability of
management practices.

Given the uncertainties for many grassland habitat class&casystem Type of Europe Map
2012 information on vegetation data could only be used to estimate management in very few
JveS v o ~]X/XdJVZ 6 05 D EtSpargdly woarled grasslanpsnd PG that is part

of wetlands or heathland and scrulbjore detailed mapping at level three of the EUNIS habitat
classification is being undertaken, and distribution and habitat suitability maps of EUNIS
grassland habitat types at level three hdeen published (Hennekens, 2017). While these maps
use environmental data t;model the potential forcertain PGhabitat typesto occur,they, too,
cannot predict the management and thus the actual presence of these habitats.

Environmental conditions, most notably climate, soil and obstacles to mechanisation, are
important drivers of PG management and might be di¢e help estimaé management
intensity. This relies on a close association between management and the environmental
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parameter considered, and on expert knowledge about that association and how it varies across
regions in Europe. At the same time, it is limited by the type of spatial data actually available as
well as on their accuracy and spatial resolution. For exathke climate data used in the
mapping process were available at a spatial resolution of Sramates, corresponding to 9.3

km at the equatorThis resolution cannot fully capture the climatic variability along altitudinal
gradients in mountains, let alenthe important effects of exposition in these regions. The
available soil data had a higher spatial resolution, but were limited in the parameters and
classification thresholds that were available, e.g. a topsoil organic carbon content of 6% being
the highest threshold to differentiate organic soils from mineral soils.

While environmental conditions provide a framework G management, the management
that is actually applied crucially depends on a range of semdmomic factorsOnly one of these
could be included in the mapping process, namely the nature protection status of an area.
Differences in conservation aims and in the stringency of protection mean that PG in nature
conservation areas will not necessarily always be managed at low intehkitvever, it was
assumed that management intensity would at least be lower there than it would by otherwise.

A number of studies have used the ratio of ruminant animals per permanent grassland area to
estimate PG management intensity (e@hanget al., 2016; Estekt al., 2018). A major limitation

of this approach is the fact that the proportion of herbage from PG in the rumuti@btvaries
greatly between species, production systems, regions and even farms, with few data available.
Further, these data are generally only available at the level of RU&&ions. An average value

of ruminant stocking rate per P&ea across such a region holds no information whether PG
management is similar across all PG or consists combination of highand lowintensity
management. Finally, statistics on ruminant livestock numbers will not cover animals from small
holdings or hobby farmers, which may be regionally very important.

The restrictions described above indicate that the PG type maps that are contaiApgendix
Bshould beregarded with caution. While a validation would allow to quantify the reliability with
greater precision, it would pose considerable methodological difficuliege tothe spatial
resolution of the data sets used, and because of their inherent uncertainties, the maps do not
attempt to predict the PG type of any given field, but the proportions of PG types over a greater
region. Regional inventories BiG types rather than observations at field level would therefore
be needed as validation data pamtSuch data are not currently available, nor could they be
obtained with proportionate efforts.

Given the ongoing development in environmentaddelling andemote sensing methods, the
obstacles to PG type mapping that are currently still encountered should be overcome in the
near future.The combination of specieand habitat models with satellite data is improving
spatial resolution and thematic detail of habitat mapsr example, EUNIS habitats at level two
have been mapped at a 48 resolution across Scotland (NatureScot, 2022Switzerland, a
highresolution vector map distinguishing 84 htaité, is available for the whole count(iprice

et al., 2023). A similar initiative is scheduled to be completed for England thisNataréScot,
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2022).Many studies have successfully used satellite datanap cuttingfrequency and grazing
events and even fertiliser applicationn grasslands (e.dMeier et al, 2020; Myrgiotist al.,

2021; Holtgraveet al. 2023;Weber et al.,, 2023. Stumpfet al. (2020) defined six grassland
management classes of low, medium and high intensity with either cutting or grazing as
dominant use, and mapped these across Switzerlsfethods to quantifytree cover Fragose
Camponet al, 2020) and detect grassland renewal (Voormansik, 2020) are also being
developed. Using thesmethods, the PG typology developed within SUBERI provide an
easily implemented framework for PG mapping and monitoring.
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The PG typology developed in the SUHEEBoject provides a framework for accounting of, and
communicating about, PG across Europe that complements the phytosociological approach of
the EUNIS habitat classification. It is based on criteria that are nrehgd to the fieldscale
management that do not require special expertise to determine and can easily be used by local
stakeholders.

It is proposed as a common nomenclature across all European regions and stakeholder groups

8} Ju% E}A  }uupv] 38]}v v 38} E %0 u JPulpe (Jv]S]}tve }( Z]vs
Z]u%e E}A [I[uV]u%e E}A [ PE «+0 v A]S3Z quantivalip thigsholdsZz & ] ]
Important applications lie in poliesnaking, multistakeholder dialogue, innovation transfer

across European regions, and communication of scientific results. It is also intended to support

PG mapping and inventories, utilising thereased capabilities of remote sensing methods that

are becoming available.

While the focus of the PG typology is on the use across large gradients of environmental
conditions and management intensity, its classes can easily be adapted to local conditions, while
retaining complementarity. For example, management intensity categocould be further

JA] U XPX Zo}A uv P uvs ]vs ve]SC[ ]Jv8} ZA EC 0}A Jvs ve]3C[U
scoreSm<1¥oU v Zu} E JvéaCQv oA [Ud AG8<Z18. Alternatively, instead of
Zu EP]Jv o[ v Z( AJuE o o]Ju s [U SZ u}E S ]o (Jv]ls8]}ve }( o
type mapping gection4.2.2) might be used.
In addition to the categories the PG typology defines, the components of management intensity
it uses constitute structured and eaty-measure variables to be included in future studies of
ecosystem service delivery from PG. This would permit to valatadeif necessary, adapt, the
thresholds used to define cutting, graziagdfertilisation intensity.

In addition to the potential uses of the PG typology, a number of limitations inherent to the
chosen approach need to be pointed out. Firdtly PG of conservation interest, monitoring and
management recommendations ought to be based on the more detailed structure &S
habitat classification (EEA, 202®henever possible.Secondly, when used to facilitate
knowledge transfer and guide management decisions, the PG types generally need to be
lve] & o Ze]PV%o}e3e[ S}A E - @adw A vs | B(PEE |SEA86E- Z}v
00| <}o k8réxraniple, when looking to improve the value of PG for arthropod communities,
the applicability of approaches differs between PG types: Adding pollifiagodly plant
*% ] ¢ 8} e UJESUE » ]+ u 32} 8Z 8 A}po uFrefue®lyo A v3 Jv W
E v A PE 0V ¢[X }ve] E]vP -8ahdifjantss od aythragodls @ould be of
interest for predominantly cut grasslands with mediuon highiintensity management, whereas
such techology is unlikely to play a role in lemtensity PG management. Similarly, applications
of virtual fencing technology are very different when considering iigénsity grazingd.g.,
providing feed at optimum digestibility and increasing pasture utilisation) oritd@nsity
grazing €.g., controlling access to vulnerable habitats and preventing overgrazing).

Lastly themanagement intensity score used within tR& typologys not suitable for gaining a
functionalunderstanding of the impadhat management practicelsaveon distinct ecosystem
servicer target organisms. Its components, utilisation intensity and fertilisation intensity, may
be correlated when the entire gradient of management intensity is considareking it
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possible to integrate them into a single indicator to distinguish broad classes of management
intensity. Nevertheless, there is no functional basis to equate a certain level of defoliation with
a certain level of fertilisation, as the two oftdrave different -even opposite or interactive
effects In spite of the undeniable attraction of being able to simplify PG management intensity
into one single numbgBlithgeret al., 2012) such an approach is unliketyyield management
recommendations that impray ecosystem service delivery in the field. Instead, management
intensity classes should be regarded as the artificial construct that they are and used
accordingly i.e., to identify the knowledge gaps to sustainable management that are most
relevant within each of them, addresisose questionswith targeted researctand innovation
initiatives anduse the management intensity classes again for a targeted dissemination of the
outcome.

As revealed in the SUPERproject, promoting sustainable management of European PG
demands multidisciplinary and translisciplinary cooperation across countries and geographic
regions. Clear communication forms the basis of such cooperation, and the &J4fatefogy is
designed to promote it. Through continuing networking and dialogue with other projects and
initiatives within the EU, it is intended to extend its usefulness beyond SGPER
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PDQDJHPHQW )LJXUH
EULHI SRUWUDLW DQG LOOX
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JLIXUHBQQRWDWHG H[DPSOH

7KH PDSV SURYLGHG LQ WKH $WODW ®H\HF B D IH@J K@ ELDNDDA HF W C
SURSHUWLHY VORSH DQG WKH SHIMHWHREF H) BW & U B LFADRMHHGF IV U R C
XVHG WR FDOFXODWH WKH SUREIDHILRPQW WRIDVFB UWDV® D QB S |
NQRZOHGJH

7KH PDSV SUHVHQW WKHVH GDWDFDW WHH. - RAY HOWRKDIMW DWW LEM C
FOLPDWH VRLO VORSH DQG QDWXUHH RURWEHFWIHRY DRYB B*RRLC
VRPHWLPHY QRW HYHQ WKH PRVW LPGERWWOQWHREQWSYDWIQDRU
PDQDJHPHQW DUH DYDLODEOH XS VWHR PORX I$SGFBXKXGHQJID® WKH
LQGLFDWRUV IRU WKH JHRJUDSKBF DA\ SGHW WBXLWVE XX VRWQ ERHl MQKVWHH L
GXH WR WKHLU OLPLWDWLRQV

7R DVVHVV WKH GHOLYHU\ RI HFRWVAM®& HRRX WH YWARHV VEHSFEUSHUW
W\SH SURFHVV DPRQJ JUDVVODQGRERMNAHMHM-VWHBBAVHEWLQJ
$OSLQH % RUHDO &RQWL QUHD@QWDQ BEQRBIJBIRGUWSKILF UHJI
ZHUH SUHVHQWHG ZLWK D VHW RI HXHNFW LRIQW LWKW U D M/OH WIK®!
GLVWLQJXLVK 3* W\SHV IURP RQHFODQRWKHBDWRW VSHFLIL

7KH HLJKW GLVWLQJXLVKLQJ IDFWRD@DZHPHQVB UISVUHYFIQFRI R
SUHVHQFH RI ZRRG\ SODQWV W\SH RDZRRBIBT XHILFQ WR D QIHIH P H
SUHVHQFH RI FOLPDWLF OLPLWBWLRQV DQG GHIROLDWLRQ W\

7TKH TXHVWLRQV ZHUH DQVZHUHG VHSDW WEGLFIRWRUDFKR WRII
SROOLQDWRUV WKUHDWHQHG V SHOHLGW OARMHU ELW G L YFHFOUL\PIDWM F
R[LGH PHWKDQH VRLO PHWKDQH WQUWWURK) FDPDWRQ VYHRDOHW\
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SHVWLFLGH HURVLRQ DQG IORRGURRR®WUR®LE X®RWV G H QMLAN\H |
UHFUHDWLRQ DHVWKHWLFV D Q& @HULP DRR QHHHGQ WO SIHRWVBH L Q FF

‘H XVHG D ILYH SRLQW VFRULQJ VEFOMDHEAOHRWRYMNMHUWXQDYRRUDE
WUDQVIRUPHG WR D ILYH SRLQW VFDODAK IBREQGMWRWRURWKH |
HLIKW TXHVWLRQV ZHUH XVHG WR FPROWFEX OR W H DF & WB3H ONLFSH) B Q
WR

-W LV LPSRUWDQW WR QRWH KHUMW RHVUKDBW LW KM L 8 HWMZIHKAMQ EWK
GLVWLQJXLVKLQJ IDFWRUV WKDW WHDW B HFHAWX\DW P HTQKVHW RIIRVWHR \
DOORZHG WR FKHFN WKH SUHOLPL QDWRY BRILKR M@ & AR VK H R
URXQG VFRUHYV ZHUH GLVFXVVHG ZLWK DOO SDUWLFLSDQWYV

_Q WKH VHFRQG URXQG H[SHUWYV RD® XWKH VRISIS RW \WDUNLWW U RORQ C
VFRUHV IRU WKH (6 LQGLFDWRUV EHDW H/G W R WH® UDH)/G I RUJHDF |
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7KLV W\SH FRQVLVWVY RI JUDVVODQ%f\ndad KD W DU
UHJXODUO\ DW OHDVW HYHU\ \JHHD . DQG ZKHUWHY
LV PRVWO\ KDUYHVWHG E\ JUD]LQJ U 3KHU WKDF

2
7KH\ DUH PRVW IUHTXHQW LQ WKH $WQDJWLF
UHJLRQ EXW DUH DOVR UHODWLYHD)\ FRgP,.FéQ
&RQWLQHQWDO ELRJHRJUDSKLF UHJLRQ 7

DW OHDVW /8 G KD\ RU DERYH j
FRPELQDWLRQ ZLWK RQH FXW WKBW LV & LU YHG DY \VEOD J
RU KD\ $ W\SLFDO JUD]LQJ V\VWH®JLV UR ' !
ZLWK RQH WR IRXU GD\V RI JUD]LQJ SH

7KH KLJK \LHOG WDUJHWV UHTXL . QRMAY "DQG
PDQXUH LQSXWV XVXDOO\ PRUH W 4D Gt
DORQJVLGH RWKHU QXWULHQWYV ol e

)DUPHUV WHQG WR UHQHZ WKHVH JUDVVODQGV ZKHQ \LHOGYV
VWDUW WR GHFOLQH 6ZDUG GDPDJH.
KDUVK ZLQWHUV DQ LQFUHDVHG S g
OHVV SURGXFWLYH JUDVVHV DQG
VRPH RI WKH UHDVRQV IRU UHQHZD(

7KH YHIHWDWLRQ LV PRVWO\ UHVHW
Rl VRZQ VSHFLHV UDQJLQJ IURP
VRZQ DV D PRQRFXOWXUH RU LQ FR
FORYHU WR PL[WXUHV WKDW DOVI
SURGXFWLYH JUDVV OHJXPH DQG. VRPHWLPHV _KHU
VSHFLHV

E—_..=.'

WKUHDWHQHG E\ FRQYHUVLRQ WR WHPSRUDU\ JUDVVODQG R
DUDEOH ODQG 7KH ODWWHU PD\ EH: IX U HQFRXU 5%
WKH IRRG WUDQVLWLRQ =
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7TKHVH JUuUDVVODQGY DUH PDQDJHG WEBWHWVRYBOM WIRH GIGS ORIGWT
7TKHLU FRQWULEXWLRQ WR ELRGLYRIURMKHD QHF RWK M WGEHPO YV I Y
VHFRQGDU\ -Q WKDW VHQVH WKWHPIRURIWHQ@DNVLVYQDRGBWRLJIK
I[UHTXHQW GHIROLDWLRQ DQG KLIKNSYRSRUWIRQASHRALEVRGKB G
\LHOGV

7KH VRZQ VSHFLHY DUH VHOHFWHGXIRWLWK BIQW KIWKX LRUDIHW\SL
HQVXUH WKDW KHUEDJH LV JUD]HGWMO D/ WX} GHDIBQ R $ PR K L.
SURWHLQ FRQWHQWY 7KLV LV LGGIDX IRDIDUH FIRDV KRLQK \RW K H U
UXPLQDQWYV

/IHYHOV RI ELRGLYHUVLW\ DUH WYSEPRUBV ORI VEEGWHBW]IGDPD
DQG ZLOGOLIH WKDQ PHFKDQLFDO KDUYHVWYV

Animal feed

Aesthetics & recreation

Erosion & flood control

Water quality

Climate regulation

Biodiversity

7KH SUHVHQFH RI JUD]LQJ DQLPD®RVILW DN RRERW K HGHWRNG VLR Q
7KH KLJK QXWULHQW LQSXWV DQG WHKH XHYW BH®HZD G KDYV
OHDFKLQJ ZKLFK PD\ EH HQKDQFHGRP\ XIOL]QB JGHIGRNDRONY I3KRV:
DQG QLWURXV R[LGH HPLVVLRQV PD\ DOVR EH KLJK

7KH KLJK VWRFNLQJ UDWH UHVXOWWH QHKILVKL RIQW FSUWHLLF  KPDH WH
HPLVVLRQV SHU NJ DQLPDO SURGXFWKHWH HMHO/MWRYNO P DAR
FRPSHQVDWHG E\ VRLO FDUERQ VHTRKVWKBWULRQH Z®HS HIQIETXQH
PHWKRG DQG WKH QXPEHU RI \HDUV LQ JUDVV

*UDVVODQG UHQRYDWLRQ WHPSRURDD®R\ZE B DI VU WA DEDIUVH TR RS F
SURQH WR HURVLRQ 7KH LQWHQVLYPDVUUDXQH MIGDIGHRHIQ \G L
VXEVHTXHQW VRLO ORVV DIWHU KHDY\ UDLQIDOO
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7KLV W\SH FRQVLVWVY RI JUDVVOD %oflandarea 135 )
UHJXODUO\ DW OHDVW HYHU\ \JHHL 4
LV PRVWO\ KDUYHVWHG E\ FXWWLQJ

7KH\ DUH PRVW IUHTXHQW LQ WKH
UHJLRQ EXW DUH DOVR UHODWLYH]
&ERQWLQHQWDO ELRIJHRJUDSKLF UH!

7KH\ DUH FXW DW OHDVW WKUHH
SRVVLEO\ LQ FRPELQDWLRQ ZLWK
KDUYHVWHG JUDVV PD\ EH FRQVHRUY
XVHG GLUHFWO\ IRU IUHVK LQGRRU

7KH KLJK \LHOG WDUJHWV UHTXLU
PDQXUH LQSXWV XVXDOO\ PRUH W|
DORQJVLGH RWKHU QXWULHQWYV
5 e

Y)DUPHUV WHQG WR UHQHZ WKHVH JUDVVODQGYV ZKHQ \LHOGV
VWDUW WR GHFOLQH 6ZDUG GDPDJH DIWHU GURXJKWV RU
KDUVK ZLQWHUV DQ LQFUHDVHG SURSRUWLRQ.R| ZHHGV. 4R
OHVV SURGXFWLYH JUDVVHV DQG 35 2 (. [
VRPH Rl WKH UHDVRQV IRU UHQHZD(

7KH YHJHWDWLRQ LV PRVWO\ UH VMU
RI VRZQ VSHFLHV UDQJLQJ IURP
VRZQ DV D PRQRFXOWXUH RU LQ FRE&
FORYHU WR PL[WXUHV WKDW DOVI
SURGXFWLYH JUDVV OHJXPH DQ(
VSHFLHV

'XH WR WKH VRLO VXLWDELOLW\D M)
WKUHDWHQHG E\ FRQYHUVLRQ WR
DUDEOH ODQG 7KH ODWWHU PD\ E
WKH IRRG WUDQVLWLRQ
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7KHVH JUDVVODQGY DUH PDQDJHG [SQWHWVWKHQWU WRUDJI®IO\LH
SRWHQWLDO ZKLOH WKHLU FRQW®QGEWWH REH W/RY BHUR GRL YRHW K HW \+
LV XVXDOO\ VHFRQGDU\ -Q WKDW W.IRQEB U WKRH \WHPI$ RRJIDWHQJ L
QXWULHQW VXSSO\ IUHTXHQW GHRIRWLRYVY RRQ SQRGKIFMKLSHRIR U D
KLJK DQQXDO \LHOGV

7KH VRZQ VSHFLHVY DUH VHOHFWHTGXIROL WK E QG KIHKEDRIHDUW KD U
GHYHORSPHQWDO VWDJH OHDG IDQUGWSRJ RWIKL @ LRIRIQ/ W/ H 8 MO/L WK L V
KLJK \LHOGLQJ GDLU\ FRZV DQG RUWKKH I KQWY SHUIRUPLQJ

/IHYHOV RI ELRGLYHUVLW\ DUH W\SWRDLEQWOLRYZS XM KWW KLUK\ WKH
WKURXJK QLWUDWH OHDFKLQJ ZKLBK BDWHEHJIJIDYWOBXQ@DUBQ H Z

SKRVSKRUXV ORVVHV DQG QLWURXYV OR/[R GHH HRLLIYV L RIQK KRIDAK DV
UHVXOWY LQ KLIJK HQWHULF PHWKD®@KE AMKRIMIKR GWP LYHWU RKQD/ St
SURGXFW DUH UHODWLYHO\ ORZ

7KHVH HPLVVLRQV PD\ EH SDUWO\ PRERHQVBEWHOVEUDBRIL®R F GH
UHQHZDO IUHTXHQF\ UHQHZDO PHWKRDBUNQICQWKIBD\QAXPEHU RI

*UDVVODQG UHQRYDWLRQ WHPSRURDD®RZ & B DI VUW G DEVDLUYHH U R RS +
SURQH WR HURVLRQ 7KH LQWHQVLYRDYVF XADWVEJ WPDDY DLIFH PGIDF
FRPSDFWLRQ DQG VXEVHTXHQW VXU UDAH IDXAR I DIWHU KHDY
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7KLV W\SH FRQVLVWY RI LQWHQVLY %oflandarea Y
JUDVVODQGY ZKHUH KHUEDJH LV ~
JUD]LQJ UDWKHU WKDQ FXWWLQJ I: ; \ g

a3
7KH\ DUH PRVWO\ IRXQG LQ WKH $' , F : iz/j

UHJLRQ EXW DUH DOVR UHODWLYH] 3 /—F
&RQWLQHQWDO ELRJHRJUDSKLF UH: 3

7KHVH JUDVVODQGY DUH JUD]JHG BV
OHDVW /18 G KD \ RU DERYH
FRPELQDWLRQ ZLWK RQH FXW WKBI\
RU KD\ $ FRPPRQ JUD]JLQJ V\VW]I
VWRFENLQJ ZLWK RQH WR IRXU C
SDGGREN

7KH KLJK \LHOG WDUJHWYV UHTXLI
PDQXUH LQSXWV XVXDOO\ PRUH W o " s e

DORQJVLGH RWKHU QXWULHQWYVY &RPSOHWH VZDUG UHQHZDO
DIWHU SORXJKLQJ RU KHUELFLGH XVH LV QRW FDUULHG RXW
I[UHTXHQWO\ EXW RYHUVRZLQJ Z
GHVLUDEOH VSHFLHV LQWR WKH HES
SODFH

+LJK QXWULHQW LQSXW DQG IUHTFX
YHJHWDWLRQ WR D VPDOO QXPEH
SURILW IURP KLJK QXWULHQW DYD
JURZWK

ODQ\ RI WKHVH DUH FDSDEOH RI Y@ JHWDWLYH UHSURGXEWLR,
DQRG WKXV GR QRW UHO\ RQ IORZHRKLQJ DQG VHHG VHW ZKL
PD\ EH SUHFOXGHG E\ IUHTXHQW GHIROLDWLRQ 3HUHQQLDO
U\HJUDVVY DQG ZKLWH FORYHU DUWWW\SLFDO UHSUHVHQWDWLY
RI WKHVH VSHFLHYV

'XH WR WKH VRLO VXLWDELOLW\DIMQ
WKUHDWHQHG E\ FRQYHUVLRQ WR
DUDEOH ODQG 7KH ODWWHU PD\ E
WKH IRRG WUDQVLWLRQ
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7TKHVH JuDVVODQGY DUH PDQDJHG [SQOQWHWVWKHQU WRUDJI®IO\LH
SRWHQWLDO ZKLOH WKHLU FRQWQGEWWH RGH WIRY HUR RRU YRHW K'H W \ I
LV XVXDOO\ VHFRQGDU\ WR WKHGURYLVLRQ RI DQLPDO IHH

J)DYRXUDEOH FOLPDWLF DQG VRLHMQPRPEEBQR QQ G KILLIKT RN QW LG F
DQQXDO \LHOGV *UD]LQJ LV PDQDUHIIMW R VHQWXHG DKD Y KR Q J
VWDJH OHDGLQJ WR KLJK GLJH\QWHQ®VW\P DRIGQ $ URW HEG & DFER L ¢
\LHOGLQJ GDLU\ FRZV DQG RWKHUDKLWK SHUIRUPLQJ UXPLQ

/IHYHOV RI ELRGLYHUVLW\ DUH WVYSEPRUBV ORI VEEGWHBW]IGDPD
DQG ZLOGOLIH WKDQ PHFKDQLFDO KDUYHVWYV

7KH SUHVHQFH RI1 JUD]LQJ DQLPD®R/VLW DYH RREIRW Y HGHWRNE VLRQ

7KH KLIJK QXWULHQW LQSXWV FDWHNM WKHRXUIKNOQRWKIDIWHOBMD FK
HQKDQFHG E\ XULQH GHSRVLWYV IURRVSKRILXQM ORVYYPBWOVD@BX Q
HPLVVLRQV PD\ DOVR EH KLJK

7KH KLJK VWRFNLQJ UDWH UHVXOWW H QH KILMXL RQW FWHUF KPOH WH
HPLVVLRQV SHU NJ DQLPDO SURGXFWKHWWH HMONWRYNOPDAR
FRPSHQVDWHG E\ VRLO FDUERQ VHTXHVWUDWLRQ

7KH LQWHQVLYH JUD]LQJ PDQDJHPH Q@D PDIHF D RGHVWEBWBDTLOIW
KHDY\ UDLQIDOO
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FXWWLQJ UDWKHU WKDQ JUD]LQJ 4

JubvvoDQGYV ZKHUH KHUEDJH LV PI/WO\ KDUY
6

3
7KH\ DUH PRVW IUHTXHQW LQ WKH $W@DJWLF
UHJLRQ EXW DUH DOVR UHODWLWHD\FRERﬁQg
&RQWLQHQWDO ELRJHRJUDSKLF UHJLRQ -'

7KHVH JUDVVODQGY DUH FXW DW @HD
DW OHDVW WKUHH WLPHV D \HDU LQ 4%
JUDJLQJ 7KH KDUYHVWHG JUDVV PD\ Egb
VLODJH RU KD\ RU XVHG GLUHFWO\
IHHGLQJ

7KH KLJK \LHOG WDUJHWV UHTXL
PDQXUH LQSXWV XVXDOO\ PRUH W v
DORQJVLGH RWKHU QXWULHQWYV &RPSOHWH VZDUG UHQHZDO
DIWHU SORXJKLQJ RU KHUELFLGH XVH LV-QRWsEbDUULHG RXW
IUHTXHQWO\ EXW RYHUVRZLQJ ZLWK DJURQRPLFDOO\
GHVLUDEOH VSHFLHV LQWR WKH H WLQJ VZDUG PD\ WDNH
SODFH 5

+LJK QXWULHQW LQSXW DQG IUHFX
YHJHWDWLRQ WR D VPDOO QXPEH
SURILW IURP KLJK QXWULHQW DD
JURZWK

0DQ\ RI WKHVH DUH FDSDEOH RI YO JHs
DQG WKXV GR QRW UHO\ RQ IORZHRK
PD\ EH SUHFOXGHG E\ IUHTXHQW GH
U\HJUDVV DQG ZKLWH FORYHU DWW -0 UHSUHVHQWDWLY
RI WKHVH VSHFLHV o

'XH WR WKH VRLO VXLWDELOLW\D IMDK
WKUHDWHQHG E\ FRQYHUVLRQ WR
DUDEOH ODQG 7KH ODWWHU PD\ E
WKH IRRG WUDQVLWLRQ
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7TKHVH JuDVVODQGY DUH PDQDJHG [SQOQWHWVWKHQU WRUDJI®IO\LH
SRWHQWLDO ZKLOH WKHLU FRQWQGEWWH RGH WIRY HUR RRU YRHW K'H W \ I
LV XVXDOO\ VHFRQGDU\ WR WKHGURYLVLRQ RI DQLPDO IHH

)DYRXUDEOH FOLPDWLF DQG VRLIOQMRYEEHNQR QQ G KILIHKT R M /W LG F
KLJK DQQXDO \LHOGV +HUEDJH LV GEYMBARWPISQ/\DOD V\EREQH (
GLJHVWLELOLW\ DQG SURWHLQ FRQWWHMHWE L HPWD NRIQK LUW \ILGIDIBQ ¢
RWKHU KLJK SHUIRUPLQJ UXPLQDQWYV

/IHYHOV RI ELRGLYHUVLW\ DUH W\ XILEBO@X WWWMHKQHN LOORSZX WK F D U
ORVVHV WKURXJK QLWUDWH OHDFKLQJ

3KRVSKRUXV ORVVHV DQG QLWURXV OR[R GEH HRLLIMY L RIQW RIDAK DV
UHVXOWYV LQ KLJK HQWHULF PHWKD®K MKRNIR GI\PLS/WWU RKQD/  Sit
SURGXFW DUH UHODWLYHO\ ORZ

7TKHVH HPLVVLRQV PD\ EH SDUWO\ FBBERQVDMIHGE VBN UDRALIOR @
FXWWLQJ PDQDJHPHQW PD\ FDXVH VWVRPBDOEWLRDP DIHG VREWHHA X
UXQRII DIWHU KHDY\ UDLQIDOO
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7KLV W\SH LV PDQDJHG DW PHGL %oflandarea A0S \2S
KHUEDJH LV PRVWO\ KDUYHVWHG E '
FXWWLQJ I

~W LV IRXQG LQ UHJLRQV ZKHUH G
HLWKHU E\ ORQJ ZLQWHUV RU E\
GURXJKW DQG LV PRVW IUHTXHQW
HDVWHUQ &RQWLQHQWDO ELRJHRJ
~EHULDQ DQG %DONDQ SHQLQVXOD)

8QGHU WKH FOLPDWLF UHVWULFW
KLIKHU WKDQ PHGLXP PDQDJHPHC
XVXDOO\ QRW SRVVLEOH 7\SLFDWOR
WKHVH JUDVVODQGY DUH /18 C
/18 G KD\ LQ FRPELQDWLRQ ZLWK
FRQVHUYHG DV VLODJH RU KD\ B W\
URWDWLRQDO VWRFNLQJ ZLWK RXJI
SHU SDGGREFEN

;

ORGHUDWH DPRXQWV RI RUJDQLF
DUH DSSOLHG DW XS WR NJ 1 KU
QXWULHQWV

&RPSOHWH VZDUG UHQHZDO DIWHU
XVH LV QRW FDUULHG RXW IUHTXHW
DIJURQRPLFDOO\ GHVLUDEOH VSHF
vZzDbUG PD\ WDNH SODFH S5HODWLY
DQG IUHTXHQW GHIROLDWLRQ UH
UDWKHU VPDOO QXPEHU RI VSHFLH
KLIK QXWULHQW DYDLODELOLW\ W
WKDW DUH DOVR DGDSWHG WR HLU
WDOO IHVFXH FRFNVIRRW RU ORQ
IHVFXH WLPRWK\

fo 'p
o

e J
7KH PDLQ WKUHDW IRU WKHVH / Wl
FRQYHUVLRQ WR WHPSRUDU\ cVRmrfM"’W
JURZLQJ SHULRG LV OLPLWHG E\ WX o

FKDQJH PD\ LPSHULO IXWXUH SURG




SUPER-G

SUSTAINABLE PERMAMNENT

7TKHVH JUDVVODQGY DUH PDQDJHGHUOR IXQG \THCEWIRLEWSWWH QW LL
UHVWULFWLRQV 7KH FRQWULEXWIKRQGW R LEIHRJG LR H B WIKWA\U DHQRR V
WA\SLFDOO\ VHFRQGDU\ WR WKH SURYLVLRQ RI DQLPDO IHHG

SHODWLYHO\ KLJK QXWULHQW VXBS8OR® QG DGHWVRHQWKGHIRDW K L
JURZLQJ VHDVRQ UHVWULFWYV \LHPIEXYOR RPFRSLDHJ HEBY R/ARU B E DRHD WHLJ |
KDUYHVWHG DW D \RXQJ GHYHORSRHQWK G VIMNYWLEQBDEL QR &
DQG PDNLQJ LW LGHDO LQ WKH GLUWFREZWLDBOGLRWEHQJ K&D}
UXPLQDQWYV

/IHYHOV RI ELRGLYHUVLW\ DUH ORZ]LWRBR PRXGHHND WHH V¥ X®/L URE
DUWKURSRGY DQG ZLOGOLIH WKDQ PHFKDQLFDO KDUYHVWYV

Animal feed

Aesthetics & recreation
Erosion & flood control
Water quality

Climate regulation

siodiversty - —

0 2 4 6 8 10

7KH SUHVHQFH RI JUD]LQJ DQLPDO®RVILW DN RRAR @K HGSWRIGL VLR C
SHODWLYH WR WKH OHQJWK RI WHIQWIURIX QY PHIHL R GIKQB QUG LWK
PRGHUDWH ORVVHV WKURXJK QLWDD@WB @M DFKLIQKLI ZLQWHU

S3KRVSKRUXV ORVVHV DQG QLWURXVORR EGEH HPINVIZRQVLEWHDPH
UDWH OHDGV WR PHGLXP OHYHOV \RIRQQWSHIUL KP HWEG HHP IHVPMLIVR C
SURGXFW PD\ EH UHODWLYHO\ ORZ

7KHVH HPLVVLRQV PD\ EH SDUWO\ FBBERQ VDRIHKG VBN UDRVLIOR @
LQWHQVLYH JUD]LQJ PDQDJHPHQW PDYH DXQGH WKENBGX B QW D/R L (
ZLQG RU DIWHU KHDY\ UDLQIDOO




SUPER-G

SUSTAINABLE PERMAMNENT

0('-80 -17(16-7< 3* -1 0$5*-1%/ &/-0%$7( 0260/0B&X87

7KLV W\SH LV PDQDJHG DW PHGL %oflandaea A &
KHUEDJH LV PRVWO\ KDUYHVWHG E 9
JUDJLQJ

~W LV IRXQG LQ UHJLRQV ZKHUH G
HLWKHU E\ ORQJ ZLQWHUV RU E\
GURXJKW DQG LV PRVW IUHTXHQW
HDVWHUQ &RQWLQHQWDO ELRJHRIE
VWDWHY DQG WKH —-EHULDQ DQG %
WKH FOLPDWLF UHVWULFWLRQVWKD
PHGLXP PDQDJHPHQW LQWHQVLWL
SRVVLEOH

7KHVH JUDVVODQGY DUH FXW WZRR\
WZR WLPHV LQ FRPELQDWLRQ ZLW
JUD]LQJ

7KH KDUYHVWHG JUDVV PD\ EH FRQ
KD\ RU XVHG GLUHFWO\ IRU IUHWK
DUH IHUWLOL]J]HG ZLWK RUJDQLFDR

PRGHUDWH UDWHV W\SLFDOO\ DW &

&RPSOHWH VZDUG UHQHZDO DIWHU
XVH LV FDUULHG RXW YHU\ LQIUW}
RYHUVRZLQJ ZLWK DJURQRPLFDOMR
WKH H[LVWLQJ VZDUG PD\ WDNH SOI

SHODWLYHO\ KLJK QXWULHQW L Q8 XREE Ol ol
UHVWULFW YHJHWDWLRQ WR D V ) O _ | W K
FDQ SURILW IURP KLJK QXWULHOQ '
UDSLG JURZWK DQG DUH DOVR DGDSWHG WR
SHULRGY H J WDOO IHVFXH FRBMVIRRW
HJ PHDGRZ IHVFXH WLPRWK\

7KH PDLQ WKUHDW IRU WKHVH
FRQYHUVLRQ WR WHPSRUDU\ JUD
JURZLQJ SHULRG LV OLPLWHG E\ WX
FKDQJH PD\ LPSHULO IXWXUH SURG




SUPER-G

SUSTAINABLE PERMAMNENT

7TKHVH JUDVVODQGY DUH PDQDJHGHUOR IXQG \THCEWIRLEWSWWH QW LL
UHVWULFWLRQV 7KH FRQWULEXWIKRQGW R LEIHRJG LR H B WIKWA\U DHQRR V
WA\SLFDOO\ VHFRQGDU\ WR WKH SURYLVLRQ RI DQLPDO IHHG

S5HODWLYHO\ KLIJIK QXWULHQW VXBBIOR® Q@G DG HVR HQWKGHIRDW K L
JURZLQJ VHDVRQ UHVWULFWV \LHHD®OW FRRYBUIDEF RAXKRUBBOQPADWHI L F

+HUEDJH LV KDUYHVWHG DW D UDWE®HRIWIRIHQ JOG B GH Q R SAPRI XKW DK
SURWHLQ FRQWHQWY DQG PDNLHQW RW MXIKWDHOB LURQU GMKXIHUGERZ
SHUIRUPLQJ UXPLQDQWYV

Animal feed

Aesthetics & recreation

Erosion & flood control

Water quality

Climate regulation

Biodiversity

/IHYHOV RI ELRGLYHUVLW\ DUH WWLBBOOWDRZ WR \WRB HWUDWGI W
SHULRG QXWULHQW LQSXWV DUH KLYW RQ & RXHKWYD AOHU 0 R WAKHHV
OHDFKLQJ LI ZLQWHU UDLQIDOO LV KLJK

B3KRVSKRUXV ORVVHV DQG QLWURXVORR GH HKRINVIZRGVLEWHDPH
UDWH OHDGV WR PHGLXP OHYHOV \RURHQWSHUW K P HWEG GHHP IHPVLIVR C
SURGXFW PD\ EH UHODWLYHO\ ORZ

7KHVH HPLVVLRQV PD\ EH SDUWO\ FBBERQVDNIKG VBN UDRALIOR @
LOQWHQVLYH FXWWLQJ PDQDJHPHQW JMDD @ 6 XWXE WHIDA HHFWG DR DO
ZLQG RU DIWHU KHDY\ UDLQ HYHQWYV




SUPER-G

SUSTAINABLE PERMAMNENT

0('-80 —17(16-7< 3* -1 )$9285$%/( &/-0$7( 562¢7/0)B*

7KLV SHUPDQHQW JUDVVODQG W)\ %ofiandarea
PHGLXP LQWHQVLW\ DQG KHUEDJH
E\ JUDJLQJ UDWKHU WKDQ FXWWRQ\
ZKHUH JUDVV JURZWK LV QRW OLRL
HIWHQGHG VXPPHU GURXJKW DQG

WKH $WODQWLF ZHVWHUQ &RQV
OHGLWHUUDQHDQ ELRJHRJUDSKLEF U

12
10

-W RIWHQ RFFXUV DW VLWHV ZLW
LOQWHQVLILFDWLRQ VXFK DV YHU\
VWHHS VORSHV RU D JUHDW GLVWD!

7\SLFDO JUD]LQJ VWRFNLQJ UDWDBWI

/18 G KD \ RU /18 G K
FRPELQDWLRQ ZLWK RQH FXW WKBI\
RU KD\

7KH JUuD]LQJ V\VWHPV DUH HLWKHU URWDWLRQDO VWRFNIQJ
ZLWK OHVV WKDQ VHYHQ GD\V RI WUD]LQJ SHU SDGGRFN R
FRQWLQXRXV VWRFNLQJ ZKHUH DQLPDOV UHPDLQ RQ WKH
VDPH SDGGRFN IRU ORQJHU SHULRGVY ORGHUDWH DPRXQWYV
Rl RUJDQLF RU PLQHUDO IHUWLO
1 KD \HDU DUH DSSOLHG

&RPSOHWH VZDUG UHQHZDO DIWHU
XVH LV FDUULHG RXW YHU\ LQIUW
RYHUVRZLQJ ZLWK DJURQRPLFDOMR
WKH H[LVWLQJ VZDUG PD\ WDNH SOI

30DQW VSHFLHV GLYHUVLW\ LQ m

FRQVLGHUDEO\ JUHDWHU WKDQ XQGHU KLJKH
LQWHQVLWLHYV :

7KH ORZHU QXWULHQW LQSXWV WQGEFEE
QRQ OHJXPH IRUEV WR UHDFK J UM
/IRZHU VWRFNLQJ UDWHV DOORZ IR
FUHDWHYV D PRUH KHWHURJHQHRXV

7KHVH JUDVVODQGV PD\ EH DW (@
LOWHQVLILFDWLRQ EXW FDQ DO
DEDQGRQPHQW RU FRQYHUVLRQ WR IRUHVW




SUPER-G

SUSTAINABLE PERMAMNENT

7KHVH JUDVVODQGY DUH RIWHQ P DWXDM G5 B MV DR WQMIOQV LMY S O F
TXDOLW\ SRWHQWLDO %HVLGHV SWRNLW.\BQFRIODYQ ERMAV HHEE W H
WKH GHOLYHU\ RI RWKHU HFRV\\D/QMP G/HHIUNVHHFHY WR D UHOHY

SHFHLYLQJ LQWHUPHGLDWH |HUWLRRERHWU LGHY KOG HJQ @ HR/IWV H
FRQGLWLRQV WKDQ PRUH LQWHQVLYHWKHADQDHHGHYWDSVABDBRE
UHVLGXH WHQGV WR EH KLJKHU WHRRH QRIZ LLA@JIWWM R \ALWWHVIRDQIDQ J V'

7TKHVH GR QRW DOZD\V HQVXUH WKDW DKH REMNLIHP XF GUHI¥HOR PP
OHDGLQJ D WR D ORZHU GLIJHVWIKELOLW\ DQG SURWHLQ FRQW

Animal feed _

Aesthetics & recreation
Erosion & flood control
Water quality

Climate regulation

Biodiversity

7KRXJK XQVXLWHG DV PDLQ IRUDJHUNRRREYVJKVKH BEUEDIEDLY DG
PRVW OHVV GHPDQGLQJ UXPLQDQW DWRXOFH WOFNKOBY ERBY FGU)
30DQW VSHFLHV ULFKQHVV LV JUMW WRIVLWHK PQ XRIHPHORUH L

7KH KHWHURJHQHLW\ UHVXOWLQJDOQRBRPOWNOHEMWILHHWIGDHRO)NH WI
ZLOGOLIH FDXVHG E\ JUD]LQJ FRP¥RNUHGDXAXA WK WXWEBLYBHUNLW\ D

7KH SUHVHQFH RI JUD]LQJ DQLPD®SRVILW DY RRRIR WYKHGHWRIGLV LR G
- QWHUPHGLDWH OHYHOV RI QXWULWYRWILQ&XWHNFD WKWU BRX DR X)L
SKRVSKRUXV ORVVHV DQG QLWURXHQRWBGON FLIWODRWQVYHIOUHOR Z D

7KH LQWHUPHGLDWH OHYHOV RI GOD\ PRDMHWIBDW NLRRABEWXISRR OW Y
OHDGLQJ WR LQWHUPHGLDWH OHWYHOVLRIQN Q3 HUU KB P HWAKWIHQ H PH
SDUWO\ FRPSHQVDWHG E\ VRLO FDWKR®@ QHIXGOWEHORMMHR® YHJIH
OLPLWHG WUDPSOLQJ GDPDJH WHOHWUYYVRO\RORMAURVLRQ LV UH




SUPER-G

0('-80 —17(16-7< 3* -1 )$9285%$%/( &/-0$7( 802®) P& &
7KLV W\SH LV PDQDJHG DW PHGL %ofiandares

KHUEDJH LV PRVWO\ KDUYHVWHG E
JUD]LQJ

~W LV IRXQG LQ UHJLRQV ZKHUH
OLPLWHG E\ ORQJ ZLQWHUV RU H[W
DQG LV PRVW IUHTXHQW LQ WK/
&RQWLQHQWDO DQG FHQWUDO OHGL
UHJLRQV

-Q WKHVH UHJLRQV WKH\ DUH RKA
REVWDFOHV WR IXUWKHU LQWHQV
VKDOORZ RU ZHW VRLOV VPDOO
GLVWDQFH IURP WKH IDUP

7KHVH JUDVVODQGY DUH FXW WZRR\ VoS
WZR WLPHV LQ FRPELQDWLRQ ZLW ol " g
JUD]JLQJ 7KH KDUYHVWHG JUDVV PD\ EH FRQVHUYHG DV

VLODJH RU KD\ RU XVHG GLUHFWO\ IRU IUHWWK LQGRRU
IHHGLQJ -

7KH\ DUH IHUWLOL]HG ZLWK RUJYMHQY
DW PRGHUDWH UDWHV W\SLFDOO\
&RPSOHWH VZDUG UHQHZDO DIWHU S8
XVH LV FDUULHG RXW YHU\ LQIUW
RYHUVRZLQJ ZLWK DJURQRPLFDOMR
WKH H[LVWLQJ VZDUG PD\ WDNH SOI

30DQW VSHFLHV GLYHUVLW\ LQ WKHVH.JUDVVODQ
FRQVLGHUDEO\ JUHDWHU WKDQ XQGHU KLJKHUgP DQPF¢H Py
LOQWHQVLWLHYV [/RZHU QXWULHQW)gj¢x”f'“‘V' O\#DOOR.
OHJXPHV DQG QRQ OHJXPH GLFRWM W Dy HLGL

SURSRUWLRQV

$ ODWHU GDWH RI WKH ILUVW F O\
EHWZHHQ KDUYHVWYV SHUPLW PRUH
UHSURGXFH WKURXJK VHHGV 7KHV
DW ULVN RI IXUWKHU LQWHQVLILF

WKUHDWHQHG E\ DEDQGRQPHQW RUK

EH




SUPER-G

SUSTAINABLE PERMAMNENT

7KHVH JUDVVODQGY DUH RIWHQ P DWXDM G5 B MV DR WQMIOQV LMY S O F
TXDOLW\ SRWHQWLDO %HVLGHV SWRNLW.\BQFRIODYQ ERMAV HHEE W H
WKH GHOLYHU\ RI RWKHU HFRV\V\BMWR \HHWHIPMY WR D PRGHU

SHEFHLYLQJ LOQWHUPHGLDWH |HWNHOORKEH WD HRYUHIDNA W KB\GH FW K D Q
~QFUHDVHG LQWHUYDOV EHWZHHQ IRBRDHH PKODAUXYHY WK\H UEHDDE
GLJHVWLELOLW\ DQG SURWHLQ FRQVKH QR PDIQIDQ HPHKQ W YIHBNV X QE L

7KRXJK XQVXLWHG DV PDLQ IRUDJHUNRAREVJKVKH BEUEGDLEDLYV DG
PRVW OHVV GHPDQGLQJ UXPLQDQW DWRNIHN WOHAKOBY ERBY FGU)
30DQW VSHFLHV ULFKQHVV LV JUGW WOVLWK PO XRIEHPHORUH L

Animal feed _

Aesthetics & recreation
Erosion & flood control
Water quality

Climate regulation

Biodiversity

7KLY WRJHWKHU ZLWK WKH GHEFUH DDMREX B X WW MEKIU RBHRTX IDQR\ Z
~QWHUPHGLDWH OHYHOV RI QXWULWRWRILQKXWHNDWKU RX DK X |
3KRVSKRUXV ORVVHYV DQG QLW UR XVQRIWBGION FLNVVDRRQVYHIOULHOR Z D

7KH LQWHUPHGLDWH OHYHOV RI GD\ FPROGVHWIBDW NLRRBEVWXISRR OWY
OHDGLQJ WR LQWHUPHGLDWH OHYHOVLRIQN Q3 HUU KB P HWAKWDHQ H PHL
SDUWO\ FRPSHQVDWHG E\ VRLO FDWKR®@ QHIXGOWEHORMMHR® YHJIH
OLPLWHG PDFKLQH WUDIILF WKHWDOWRNM RI HURVLRQ LV UDW




SUPER-G

SUSTAINABLE PERMAMNENT d

/2: —17(16-7< 3* —1 0$5*-1$/ &/-0$7( 0267/</6BF=("

7KLV W\SH LV PDQDJHG DW ORZ LDV %oflandarea A0S '?J
PRVWO\ KDUYHVWHG E\ FXWWLQJ L\ - '
6
3
0

IRXQG LQ UHJLRQV ZKHUH JUDVYV
ORQJ ZLQWHUV RU H[WHQGHG VXP
PRVW I[UHTXHQW LQ WKH $0SV WK
SDQQRQLDQ DQG HDVWHUQ &RQWL
UHJLRQV

W K

-Q WKHVH UHJLRQV LW RIWHQ RH é}
VLWHV ZLWK REVWDFOHV WR LQWVY
VKDOORZ RU ZHW VRLOV VWHHS
GLVWDQFH IURP WKH IDUP

W\SH 7KHVH JUDVVODQGV DUH JUumI
XS WR /8 G KD\ &RQWLQXRXV \
FKDQJHV LQ DQLPDO QXPEHUV R
FRPPRQ DQG KHUGLQJ LV VRPHWLPHVY SUDFWLFHG

ODQ\ DUHDV FODVVLILHG DV UR)\'N]IKI

7KH JUDVVODQGY UDUHO\ UHFHLY HU\
GXQJ DQG XULQH RI WKH JUD]LQJ Y'HVWR
FRPSRVLWLRQ LV H[WUHPHO\ YDUWHEE 4
YDULDELOLW\

7KH ORZ QXWULHQW LQSXWV IDY RiX"
SODQW VSHFLHV ZKLOH WKH VHOME
KHWHURJHQHRXV YHJHWDWLRQ WKDW
ULFK DQG PD\ LQFOXGH ZRRG\ SODQW)

7KHVH JUDVVODQGY DUH WKUHDWHQHG HLWKHU E\
DEDQGRQPHQW RU FRQYHUVLRQ WR IRUJ 2
UDUHO\ E\ LQWHQVLILFDWLRQ

7KH ORZ LQWHQVLW\ PDQDJHPHQW
WKHP RIWHQ UHOLHV RQ OHJD
FRPSHQVDWLRQ SD\PHQWV $WPR
GHSRVLWLRQ LV D ULVN IRU W ISH FLK
FRPSRVLWLRQ




SUPER-G

SUSTAINABLE PERMAMNENT

:KLOH WKH SURYLVLRQ RI DQLPDOOIDHMHGYV I UR RO WHKLHAWHHG J UDDR/W\ J U F
ELRGLYHUVLW\ DQG WKH GHOLYHUWYRFHRW KREDHFRE \RQY HPD V HL C
VKRUW JURZLQJ SHULRG DQG UHFWLLQ®XW\H UW KHRVZHQXIDWIVHOD Q C
ORZ GU\ PDWWHU \LHOGYV

7TKH GRPLQDWLQJ QXWULHQW FRQVRUEFBWLRH MHHFLIHWWHQG L
FRQWHQW HYHQ WKRXJK JUD]LQ P D/AHO MRVEXRWRYV B KHRIED IDH) R |
IRUDJH TXDOLW\

IHYHUWKHOHVVY WKHVH SDVWXUHULYFUYMWRMWZVCXWVMKWPHEHOH GQRD +
VXFK DV KRUVHV GU\ FRZV RU URBXARVZ\EUWKISHSRRW XRDW/N 7t
JUDVVODQG W\SH HQFRPSDVVHV D QUHBRPEBXFHWNHW\ RD QS OPI
SURWHFWHG XQGHU WKH (XURSHDXDWDLRQDODWYHGLVYBBWLREB RU

Animal feed

Aesthetics & recreation

Erosion & flood control

Water quality

Climate regulation

Biodiversity

~W RIWHQ KDUERXUV YHU\ KLIJKGH\RGLRBIEMLD'W ODRG WHR WD W H G
LQWHQVLW\ PDQDJHPHQW JHQHUDOMLRODU RDIYQWINP WEW WHKD G
UHJLRQDO FXOWXUDO KHULWDJH

7KH SUHVHQFH RI JUD]LQJ DQLPD®SRVILW DY RRRIR WYKHGHWRIGLV LR G
*LYHQ WKH YHU\ ORZ QXWULHQW LN RW\E KWKSKRUXW OIRVWBWY R
DQRG QLWURXV R[LGH ORVVHV DUAHDHOQHUDOO\ YHU\ ORZ DV

7KH ORZ VWRFNLQJ UDWH OHDGV WHRLORIZR B WHHWL K CP HAWKHDE@D MV K
SHU NJ DQLPDO SURGXFW PD\ EH KQWHQ@VWKHD@\ IFRODJQ BRHWGEG LUDYV
HPLVVLRQV PD\ EH SDUWO\ FRPSHQWOWHGW)DMILQFDUERQ

9HU\ ORZ SODQW SURGXFWLYLW\ RDWALRHGFWRHWS WKDYM LI M X O
GDPDJH DQG VXEVHTXHQW VRLO ORVUVKWBYRNMDKQ@LQG RU DIW




SUPER-G

SUSTAINABLE PERMAMNENT

/[2: -17(16-7< 3* -1 0$5*-1%$/ &/-0%$7( 026 V/B&&87 [/

7KLV W\SH LV PDQDJHG DW ORZ LDV %ofiandarea AU S
PRVWO\ KDUYHVWHG E\ FXWWLQJ L\ gm @ '
IRXQG LQ UHJLRQV ZKHUH JUDVV I12

ORQJ ZLQWHUV RU H[WHQGHG VXP 3

PRVW IUHTXHQW LQ WKH $O0SV W @
3DQQRQLDQ DQG W KH HDVWF
ELRJHRJUDSKLF UHJLRQV

-Q WKHVH UHJLRQV LW RIWHQ RH
VLWHV ZLWK REVWDFOHV WR LQWVY
VKDOORZ RU ZHW VRLOV VWHHS
GLVWDQFH IURP WKH IDUP

7KH JUubvvODQGY UHFHLYH RQH RQH
FXW FRPELQHG ZLWK OLJKW JUD]LC
7KH KDUYHVWHG JUDVV LV FRQVH ; SRS EL
FRPPRQO\ DV VLODJH T s =y

/RZ DPRXQWY RI RUJDQLF IHUWLOWWAU W\ NJ 1 KD \HD

DUH VRPHWLPHVY DSSOLHG 9HJHWDWLRQ{FRPSRVLWLRQ LV
H[WUHPHO\ YDULDEOH UHIOHFWLQJ :
2IWHQ WKHVH JUDVVODQGYV DUH YHU\

7KH ORZ QXWULHQW LQSXWV W\S
FRQVHUYDWLYH SODQW VSHELHV B
DOORZV FXWWLQJ VHQVLWLYH DQ QW
VSHFLHV WR SHUVLVW

7KHVH JUDVVODQGY DUH WKUHDWHQHG HLWKHU E\
DEDQGRQPHQW RU FRQYHUVLRQ WR IRUHVW RU
UDUHO\ E\ LOQWHQVLILFDWLRQ e alliil . s

7KH ORZ LQWHQVLW\ PDQDJHPHQW
WKHP RIWHQ UHOLHV RQ OHJD
FRPSHQVDWLRQ SD\PHQWYV

$WPRVSKHULF QLWURJHQ GHSRVL
FKDUDFWHULVWLF SODQW VSHFLHYV




SUPER-G

SUSTAINABLE PERMAMNENT

:KLOH WKH SURYLVLRQ RI DQLPDOOIDHMHGYV I UR RO WHKLHAWHHG J UDDR/W\ J U F
ELRGLYHUVLW\ DQG WKH GHOLYHUWYRFHRW KREDHFRE \RQY HPD V HL C
VKRUW JURZLQJ SHULRG DQG UHFRALYIQEXWNU\WERYX KQXYWHI IOHRZ
PDWWHU \LHOGV

7KH GLJHVWLELOLW\ DQG SURWHNIQGFRQWHEDYW R U W IOHR K WY Bl W H'
GDWHY DQG WKH GRPLQDQFH RI QXWIUH W QWK i RHNUHEWDYI BIVLLVY M XSV
ZLWK YHU\ ORZ HQHUJ\ GHPDQGV NKWK WLVQK RARZNRQRIRBOXVW F
FRZV VKHHS RU JRDWYV

7KH SHUPDQHQW JUDVVODQG W\SH NEPERRBDWIHYOD @WHBRNP RSAQ
ZKLFK DUH SURWHFWHG XQGHU WKHHKWURIS HDW GDEWLRQWY GHU
KDUERXUV YHU\ KLJK ELRGLYHUYV WDWD (RG& SWKRIWYH.[GW M (PH KDVES H F L H

Animal feed

Aesthetics & recreation

Erosion & flood control

Water quality

Climate regulation

Biodiversity

-WV ORZ LQWHQVLW\ PDQDJHPHQVH MQUHUDLONL\RDHDOU A B B Q WH/P WC
WKH UHJLRQDO FXOWXUDO KHULWDJH

*LYHQ WKH YHU\ ORZ QXWULHQW LN XXRW\E KRKESKRUIXW @WIRVWBW R
DQRG QLWURXV R[LGH ORVVHV DUAHD-OQHUDOO\ YHU\ ORZ DV

/IRZ GU\ PDWWHU \LHOGV WKDW VXBISRRW RIQUAVIVRPED GH O X® Ol
PHWKDQH HPLVVLRQV HYHQ WKRXJK H® LS/WR&RNWS R D\ NEJH DKQLL] K
PRUH LQWHQVLYHO\ PDQDJHG JUDVVODQGYV

7TKHVH HPLVVLRQV PD\ EH SDUWO\ FRPERIQ WHNEXE VEXNUDRULICR & ¢
SURGXFWLYLW\ PD\ OHDG WR VSDWDWH LYHVHRWBWKRYW FROIQB WDKK
WKURXJK ZLQG RU DIWHU KHDY\ UDLQ




SUPER-G

[2: —17(16-7< 3* -1 )$9285%$%/( &/-0$7( 0267/ B5$=

7KLV W\SH LV PDQDJHG DW ORZ LDV %oflandarea e 4!
PRVWO\ KDUYHVWHG E\ JUD]LQJ UD 2 '
IRXQG LQ UHJLRQV ZKHUH JUDVV BWU
ORQJ ZLQWHUV RU H[WHQGHG VXP
PRVW IUHTXHQW LQ WKH $WODQWQI
DQG ZHVWHUQ &RQWLQHQWDO ELRJ

6.0

1,5 H D

-Q WKHVH UHJLRQV LW RFFXUV DW
REVWDFOHV WR LQWHQVLILFDWLRQ@Q
ZHW VRLOV VWHHS VORSHV RU DH.
IDUP

ODQ\ DUHDV FODVVLILHG DV URXVJKI
W\SH 7KHVH JUDVVODQGY DUH JuUmI
XS WR /18 G KD \

&RQWLQXRXV VWRFNLQJ ZLWK IHZ ol e
QXPEHUV RYHU WKH VHDVRQ LV FRPPRQ DQG KHUGLQdm\umm
VRPHWLPHV SUDFWLFHG DV ZHOO :

7KH JUDVVODQGV UDUHO\ UHFHLY
GXQJ DQG XULQH RI WKH JUD]LQJ
FRPSRVLWLRQ LV H[WUHPHO\ YDUW\
YDULDELOLW\

7TKH ORZ QXWULHQW LQSXWYV IDYHMH
SODQW VSHFLHV ZKLOH WKH VHOM -
KHWHURJHQHRXV YHJHWDWLRQ WK [
ULFK DQG PD\ LQFOXGH ZRRG\ SODQ\A

7KHVH JUDVVODQGV DUH WKUHLI
LQWHQVLILFDWLRQ RU E\ DEDQGRU(
IRUHVW 7KH ORZ LQWHQVLW\ PDQ
PDLQWDLQ WKHP RIWHQ UHOLHV R
FRPSHQVDWLRQ SD\PHQWYV

$WPRVSKHULF QLWURJHQ GHSRVL
FKDUDFWHULVWLF SODQW VSHFLHV




. & ~
o« . . C, | SUPER-C
% ='. " SUSTAINABLE PERMANENT

:KLOH WKH SURYLVLRQ RI DQLPDOOIDHMHGYV I UR RO WHKLHAWHHG J UDDR/W\ J U F
ELRGLYHUVLW\ DQG WKH GHOLYHUY RFHRWHKRBEDMARS/ \WQVIPD WIH QL
YHU\ ORZ QXWULHQW LQSXWV WKWRHYHWD \OWRYDQ G\V PKODAYW HQRWL H (

7TKH GRPLQDWLQJ QXWULHQW FRQVRUEFBDWLRAH MHHFLIHWWHQG L
FRQWHQW HYHQ WKRXJK JUD]LQ P D/AHO MRV EXRWRYV B KGBHRED D) R |
IRUDJH TXDOLW\

IHYHUWKHOHVYVY WKHVH SDVWXUHULYUYUMWRAMWZVCXWVKWNVPHEHOH GQRD +
VXFK DV KRUVHV GU\ FRZV RU URERRWVEVKHE®Y RUVIRINDWH

7KLV SHUPDQHQW JUDVVODQG W\SHLNE@BRE®DWMHS/OD QW HERWP FGX C
ZKLFK DUH SURWHFWHG XQGHU WKHF\WWRISRD @ B WHEIRWQYDW VOGE I UV (

Animal feed

Aesthetics & recreation

Erosion & flood control

Water quality

Climate regulation

Biodiversity

0 2 4 6 8 10

7TKH\ RIWHQ KDUERXU YHU\ KLJK EGRIGDYHDY¥LWD W QI® US WRKYUH D
+RZHYHU XQGHU XWLOLVHG SUHYERRVAUG PRWDY\LQWHERW LFBODO
GRPLQDWHG VSHFLHV SRRU YHIJHBMMIRGILRQ@ LVLMWK\ UDWKHU ORZ

7KH ORZ LOQWHQVLW\ PDQDJHPHQW UDIGLHDL B 8 B O HR/IH@DI RAHKHW\W
UHJLRQDO FXOWXUDO KHULWDJH DX&HPBONVIHWVQ PO \RR FBRQMIQGEH Uk
SURYLVLRQ RI FXOWXUDO YDOXHV

*LYHQ WKH YHU\ ORZ QXWULHQW LN RW\E KWKSKRUXW OIRVWBWY R
DQRG QLWURXV R[LGH ORVVHV DUAHD-OQHUDOO\ YHU\ ORZ DV

7KH ORZ VWRFNLQJ UDWH OHDGV WHRLORIZR B WHHWL K CP HAWKHDE@ MV K
SHU NJ DQLPDO SURGXFW PD\ EH KQWHQ@VWKHD®@\ IFROJQ BRYWE LUDYV
HPLVVLRQV PD\ EH SDUWO\ FRPSHWHOWHGWEJDMIL®RQFDUERQ

‘LWK JHQHUDOO\ FORVHG YHJHWDWURPSPRYHUGDOGBJA L ALK G L
ORZ




SUPER-G

SUSTAINABLE PERMAMNENT d

/2: —17(16-7< 3* -1 )$9285%$%/( &/-0$7( 026YB& &87

7KLV W\SH FRQVLVWYVYV Rl JUDVVOD %oflandarea AT ‘?J
LQWHQvVLWN ZKHUH KHUEDJH LV I_lr '

FXWWLQJ UDWKHU WKDQ JUD]LQJ
JUDVV JURZWK LV QRW OLPLWHG
HIWHQGHG VXPPHU GURXJKW

7KH\ DUH PRVW IJUHTXHQW LQ WI
OHGLWHUUDQHDAQ DQG ZHVWH
ELRIHRJUDSKLF UHJLRQV -Q WKH
JHQHUDOO\ UHVWULFWHG WR XQ
REVWDFOHV WR LQWHQVLILFDWLRQ@
ZHW VRLOV VWHHS VORSHV RU JL
IDUP

7KH\ DUH FXW RQFH RU VRPHWLPMNW
RQFH WKH\ PD\ DOVR EH OLJKWO) : S
DXWXPQ 7KH KDUYHVWHG JUDVV L)\ " B Cec
OHVV FRPPRQO\ DV VLODJH

ORVW DUH XQIHUWLOLVHG EXW JU O [ __ A& FXWYV
SHU \HDU PD\ RFFDVLRQDOO\ UHF s )
RUJDQLF IHUWLOLVHU NJ 1 KD \

S9HJHWDWLRQ FRPSRVLWLRQ LV HRW
QXWULHQW LQSXWV W\SLFDOO\ IDY!
SODQW VSHFLHVY DQG WKH ODWHLBX
VHQVLWLYH DQG ODWH IORZHULQVW
2IWHQ WKHVH JUDVVODQGY DUH YH

7KHVH JUDVVODQGV DUH WKUH B
LOWHQVLILFDWLRQ RU LQ RWKHURQ
FROQYHUVLRQ WR IRUHVW

7KH ORZ LQWHQVLW\ PDQDJHPHQW
WKHP RIWHQ UHOLHV RQ OHJD
FRPSHQVDWLRQ SD\PHQWYV  $WPRUSKHEGEE
GHSRVLWLRQ LV D ULVN IRU W isH FrLKHNSEEE W U
FRPSRVLWLRQ e B




SUPER-G

SUSTAINABLE PERMAMNENT

:KLOH WKH SURYLVLRQ RI DQLPDOOIDHMHGYV I UR RO WHKLHAWHHG J UDDR/W\ J U F
ELRGLYHUVLW\ DQG WKH GHOLYHUY RARHRW R HW HQF B R\FWDVHPG VRIQ P
UHFHLYLQJ YHU\ ORZ QXWULHQW LYYHSXWOR 2ZWEKWUH\ KDW M/ DR XLW O GV

7KH GLIJIHVWLELOLW\ DQG SURWHANIQGFRWHEHIDQW RUWIOHR KDWY B W H'
GDWHV DQG WKH GRPLQDQFH RI QXWIUHW QMK H RKIVUHEWDY] BIWLLVY M XSV
ZLWK YHU\ ORZ HQHUJ\ GHPDQGV DINXWBWLVQKRARZHNRQRIRBXVW
FRZV VKHHS RU JRDWYV

7KH SHUPDQHQW JUDVVODQG W\SH NOERRBDVRIHYOD QW HDRP FBX.Q
ZKLFK DUH SURWHFWHG XQGHU WKH FWURIS HOW) GDELRQWNY GH I
KDUERXUV YHU\ KLJK ELRGLYHUVUWDWD IRG SMKRIH.ISW M @H BD\ES.H F L H

Animal feed

Aesthetics & recreation

Erosion & flood control

Water quality

Climate regulation

Biodiversity

~WV ORZ LQWHQVLW\ PDQDJHPH Q VKH FAUHIL®LONL\ROHDSOU A B B Q WH/P W/C
WKH UHJLRQDO FXOWXUDO KHULWDJH

*LYHQ WKH YHU\ ORZ QXWULHQW LN RW\E KWK SESKRUXW OIRVWWBWY R
DQRG QLWURXV R[LGH ORVVHV DUAHHODH{Q HB R GO YPHDUN VORRZ DLWHO GV
D VPDOO QXPEHU RI OLYHVWRFN SHUFKPBHWHKD® HVRPORYLR QW F
HPLVVLRQV SHU NJ DQLPDO SURGXRW PRWUHBHL @ WHAGWLWHKOQPDQD

7TKHVH HPLVVLRQV PD\ EH SDUWO\ FRPBERQ V\DHATEKG VBN U\DRALICR @&
FORVHG YHIJHWDWLRQ FRYHU DQW KOHL WMW/ONHRR CHRKRQIHR @Y WY 1 AR Z




SUPER-G

SUSTAINABLE PERMAMNENT

©22'< 3/$17 0267/< 75((6 &29(5 2 /2: -1%(16B7

7KLV  W\SH HQFRPSDVVHYV JUDV\ %oflandarea
LOQWHUVSHUVHG WUHHV UHDFK FDQ 0

DQG WKDW DUH PDQDJHG DW OR Ig

4

2

0

7KH GHKHVD DQG PRQWDGR V\VWHI
Rl WKH -EHULDQ 3HQLQVXOD PDNH
Rl WKLV W\SH EXW LW LV DOVR ¢
ZRRGHG SDVWXUHV DQG PHDGRZ

SDUWV RI (XURSH QRWDEO\ )HQQR"
VWDWHYV

7KHVH JUDVVODQGYV DUH W\SLFDQ®
ZLWK VWRFNLQJ UDWHV RI XS WR
VRXWKHUQ JUDVVODQGV PL[HG

UXPLQDQWY DQG SLJV LV FRPPRQ
DGYDQWDJH RI DFRUQV DQG RWKHU

e -

7KH JubvvODQGY UDUHO\ UHFHLYH IHUWLOL]J]HU RWKHU WKDC
GXQJ DQG XULQH IURP WKH JUD]JIRXQYJ OLYHVWREN 1JHWDWL
FRPSRVLWLRQ RI WKHVH JUDVVODQGYV '
YDULDEOH UHIOHFWLQJ WKH VLWH Y

7KH SUHVHQFH RI WUHHV DQG WKV
WR D VPDOO VFDOH KHWHURJHQHRMV YH
RIWHQ YHU\ ULFK LQ VSHFLHV DQ-® _
PDQ\ RI WKHVH JUDVVODQGY WKHGNVUHH OD\HU GRP4LOQDYV
E\ RDN VSHFLHYV S e T

s T S i

7KHVH JUDVVODQGY DUH WKUHDWH,
ZLWK VXEVHTXHQW VKUXE HQFURDH;
ULVN RI ILUH /DFN RI WUHH UHJIH

FRQFLOLDWH JUD]LQJ ZLWK WUHHHNW
RQ OHJDO SURWHFWLRQ DQG FRPSH




SUPER-G

SUSTAINABLE PERMAMNENT

:KLOH WKH SURYLVLRQ RI DQLPDOOIDHMHGYV I UR RO WHKLHAWHHG J UDDR/W\ J U F
ELRGLYHUVLW\ DQG WKH GHOLYHUY IRAHRW KRIRID WHRGV RVQVB A VWAH | D Y
ZLWK YHU\ ORZ QXWULHQW LQSXW\ RYKGHYVHPDMWHMODQIBOGAIDY

7TKH GRPLQDWLQJ QXWULHQW FRQVRUEFBDWLRAH MHHFLIHWWHQG L
FRQWHQW HYHQ WKRXJK JUD]LQ P D/AHO MRV EXRWRYV B KGBHRED D) R |
IRUDJH TXDOLW\

7TKHVH JUDVVODQGY DUH PRVW VXK IDERYH HRHUOL CHHWW RGN Z V>
UREXVW EUHHGV RI VXFNOHU FRZVUVHW FRAHHVSEDQY BWRKYR GH
IRUDJH IUXLW VKDGH DQG VKHGOHWWNRUN H@® KHRYGH URUWWHP BPHUU  FF
SURGXFWLRQ RI TUXLW

Animal feed

Aesthetics & recreation

Erosion & flood control

Water quality

Climate regulation

Biodiversity

7KLV SHUPDQHQW JUDVVODQG W\SH RIRGILY NKRIZW \ YIHUG ISIUJRKY L (
WKUHDWHQHG VSHFLHV 0DQ\ FRPPRQUISODUORW HRWPEQXWGHY D
+DELWDWV GLUHFWLYH RU QDWLRQDO OHJLVODWLRQ

7KH SUHVHQFH RI JUD]LQJ DQLPDORNRVLWDON RRARR YKHGCHURYGLVLRC
FXOWXUDO YDOXHV 7TKH ORZ LQWHQMNQW\ ©PPDLDEWMRAQYW WHKJ
PDQDIJHPHQW WKDW LV SDUW RI WKWNIHHILRQDO FXOWXUDO KH

*LYHQ WKH YHU\ ORZ QXWULHQW LN RW\E KRWYKXSKRUXW @OIRWWBWY R
DQRQG QLWURXV R[LGH ORVVHV DUAHDHOQHUDOO\ YHU\ ORZ DV

7KH ORZ VWRFNLQJ UDWH OHDGV WHRLORIZR B WHHWL K CP HAWKHD@D M K
SHU NJ DQLPDO SURGXFW PD\ EH KQWHQVWKHD@\ IFROJQ PBRMWE LUDYV
HPLVVLRQV PD\ EH SDUWO\ FRPSHQVBWXIBYV®WUDRILEBEFDLQPERRLO
JHQHUDOO\ FORVHG YHIJHWDWLRQOERYH3D PR GHO WKW H GVW LR PHBU




SUPER-G

SUSTAINABLE PERMAMNENT

.22'< 3/$17 0267/< 6+58%6 &29(5 2 /2: —21F(16B/
7KLV W\SH LV PDQDJHG DW ORZ L %ofandarea v 2
YHIJHWDWLRQ FRYHUV PRUH WKDQ 4 Ql
IRXQG LQ WKH OHGLWHUUDQHDQ uI e b
DUHDV DFURVV GLIIHUHQW ELRJHRJY ™02
LQ 6FDQGLQDYLD WKH %ULWLVRGC 2
*UHHFH

-Q WKHVH UHJLRQV LW RFFXUV DW
REVWDFOHYV W R LOQWHQVLILFDWL
WHPSHUDWXUHYVY H[WHQGHG VXPPH
ZHW VRLOV VWHHS VORSHYV RU
URFNLQHVY —-W LV FRPPRQO\ IRXQ
JUHDW GLVWDQFHV IURP WKH IDUPYV

0DQ\ DUHDV FODVVLILHG DV URXJKI
WV\SH 7KHVH JUDVVODQGYV DUH H ~&, O A,
VWRFNLQJ UDWHV XS WR /8 G KD ol o

&RQWLQXRXV VWRFNLQJ DQG KHUGLQJ DUH FRPPRQ
JUDJLQJ V\WWHPV 7KH XVH RI IHUM HUV RWKHU WKDQ
GXQJ DQG XULQH IURP JUD]LQJ O L s BN e, U DU

WISH RFFXUV LQ PRVDLFV ZLWK V/ASOUSEESE ISR
YHIHWDWLRQ VXFK DV ZHW RU G UlnalSispamioo,
PRQWDQH VFUXE Ty

7KH SUHVHQFH RI VKUXEV DQG VHi

ORZ QXWULHQW LQSXWV IDYRXU YW
VSHFLHV

FRQYHUVLRQ WR IRUHVW -Q DUHDV -
GURXJKW DEDQGRQPHQW IDYRXUV s
Rl VKUXEV DQG WKH ULVN RI ZLOGI

ODLQWDLQLQJ WKH ORZ LQWHQVLW = oty
E\ VLWH FRQVWUDLQWY RIWHQ U B 0 i e
FRPSHQVDWRU\ SD\PHQWYV -




SUPER-G

SUSTAINABLE PERMAMNENT

7TKHVH JUDVVODQGYVY GR QRW IRFXV RQYHVRWMLEAL Q & XIVR RFGR QRMU L
ELRGLYHUVLW\ DQG VSHFLHVY DQGOWVNRW KHIWR HIFRMQPWHPYMMHY L FH
IDYRXUDEOH VLWHYV DQG UHFHLYS&RW W HWK KD\REZ JQUONWVIOHDAME L K D
\LHOGV

'LJHVWLELOLW)\ DQG SURWHLQ FRQRZ QoK DX CBANRR UGB HRB G AU
FRQVXPSWLRQ LV RIWHQ ORZ DQ®HYHBYXRDWHERKY G\DRU K PHW D E R

+RZHYHU VRPH RI WKHVH PD\ FRQRHO LKYHHVOWRK NE HQWH OLR\ZV F\R Q F H
DOVR SURYLGH VKDGH DQG VKHOWHU WR OLYHVWRFN

7TKHVH JUDVVODQGY DUH PRUH VXLOM¥ OMXIFRKU DAWP Y® 8 HBEX RUQ DR
ORFDO EUHHGV RI VXFNOHU FRZV

7KLV SHUPDQHQW JUDVVODQG W\SH RIRGILY NKRIZW \ YIHUG ISIUJRKY L (
WKUHDWHQHG VSHFLHV

-W RIWHQ RFFXUV LQ PRVDLFV ZLWKDYEWDOR YD QWGK BWDWMKHD QR \
(XURSHDQ +DELWDWYV GLUHFWLYH RU QDWLRQDO OHJLVODWLRQ

SKRVSKRUXV DQG QLWUDWH OHDFHKINHO O RNVYE VQDWHRXYHWUR [XQG6
JHQHUDOO\ YHU\ ORZ

(QWHULF PHWKDQH SURGXFWLRQ LRFRRZHGXHWANR VO RX HWH H\PW
SDUWO\ FRPSHQVDWHG E\ VRLO FDWRELRID DUHT XZHRRGY DINDLIRIW VQ 7
HURVLRQ LV JHQHUDOO\ ORZ EXW LZQRMKHDWHWR Y IRONVODQG




SUPER-G

SUSTAINABLE PERMAMNENT

:22'< 3/$17 &29(5 0267/< 75((6 2 —17(5041-THL6-7< :7B(

7KLV  W\SH HQFRPSDVVHV JUDVVODQGYV LQ ZKLFK
LQWHUVSHUVHG WUHHVY UHDFK FDQRS\ FRYHUV JUHDWHU WKDQ

DQG WKDW DUH PDQDJHG DW PHGLXP LQWHQVLW\ 7KLV
W\SH RI JUDVVODQG LV PRVW JUHTXHQW LQ WKH
OHGLWHUUDQHDQ ELRJHRJUDSKLF UHJLRQ VRXWKZHVW RI
WKH -EHULDQ 3HQLQVXOD 6DUGYRYD DQG LQ VPDOO HQFOD
LQ WKH VRXWK RI -WDO\ ZKHUH&UDVV JURZWK LV OLPLWH
PDLQO\ E\ HHWHQGHG VXPPHU GURXJKW

$OWKRXJK OHVV H[WHQVLYH WKL&VW\SH Rl JUDVVODQG LV
UHSUHVHQWHG LQ RWKHU ELRJHRJUDSKLF UHJLRQV RI
(XURSH RIWHQ VLWXDWHG RQ KLOMY VXUURXQGHG E\ IHUWL
DUDEOH ODQG ZLWK KLJK JUDVV SURGXFWLRQ SRWHQWLDO
7KHVH JUDVVODQGV DUH W\SLFDQO\ JUD]JHG ZLWK VWRFNLQ
UDWHV DERYH /8 G KD\ RU PRUH UDUHO\ FXW DW
OHDVW WZR WLPHV SHU \HDU -QWHKH VRXWKHUQ JUDVVODQG
PL[HG JUD]LQJ FRPELQLQJ UXPLQDQWV DQG SLJV LV
FRPPRQ LQ DXWXPQ WR WDNH DGYDQWDJH RI DFRUQV
*UDVVODQG XVXDOO\ UHFHLYHV IHUWLOLVHU XS WR N J
1 KD \HDU DORQJVLGH RWKHU QXWULHQWY LQ DGGLWLRQ W
PDQXUH DQG XULQH IURP JUD]JLQJ OLYHVWRFN 2FFDVLRQDO
RYHUVRZLQJ ZLWK VHHG PL[WXUHV PDLQO\ PDGH XS RI
OHJXPLQRXV SODQWY H J ELVHWWXOD VHUUDGHOOD DQQX
FORYHUV LV FRPPRQ SUDFWLFH IRQ VRXWKHUQ JUDVVODQGYV
WKLV W\SH

9HJHWDWLRQ FRPSRVLWLRQ RI WKHVH JUDVVODQGV LV
H[WUHPHO\ YDULDEOH UHIOHFWUIZ®H WKH VLWH YDULDELOLW\
SUHVHQFH Rl WUHHY DQG WKH VROHFWLYH JUD]LQJ OHDGV W
VPDOO VFDOH KHWHURJHQHRXV YHJHWDWLRQ WKDW LV RIWHC
YHU\ ULFK LQ VSHFLHY DQG RFFEWLRQDOO\ LQFOXGHV VKUX

~-Q PDQ\ RI WKHVH JUDVVODQGVY WKH WUHH OD\HU LV
GRPLQDWHG E\ RDN VSHFLHV 7KHVH JUDVVODQGV DUH
WKUHDWHQHG HLWKHU E\ DEDQGRQPHQW RU LQWHQVLILEDWLRQ
$EDQGRQPHQW IDYRXUV VKUXE HQFURDFKPHQW WKDW
LQFUHDVHVY WKH ULVN RI ZLOGPISHW -QWHQVLILFDWLRQ KD
WUHH UHJHQHUDWLRQ UHGXFLQJ ELRGLYHUVLW\ DQG RWKHU
HFRV\WVWHP VHUYLFHV ODQDJHPHQW WKDW FRQFLOLDWHYV
JUDJLQJ ZLWK WUHH UHJHQHUDWLRQ DQG SUHVHUYHV
ELRGLYHUVLW\ RIWHQ UHOLHV RQ OHJDO SURWHFWLRQ DQG
FRPSHQVDWLRQ SD\PHQWYV




SUPER-G

SUSTAINABLE PERMAMNENT

~Q WKHVH JUDVVODQGV WKH FR®W WUEEWLRID GHRO EYRG\L RH UR/\
VHUYLFHV LV RI VLPLODU LPSRURIDDEHP /& MAKIE STRW\LKN LRID V VC
GU\ PDWWHU \LHOGV EXW ZLWK GRRZHGQJARQWHIQW W\X B QWRSW |
QXWULHQW FRQVHUYDWLYH VSHFHHWVHIQEE MBPHXPBMHVGR B XYW KMW L C

-Q WKH ODWWHU FDVH ERWK \LBOIE DIQE& GB\URMWFH QGHRQYW R Q WV R
GLVWULEXWLRQ WKURXJKRXW WKH QHQH LA WK UE PIDHU N K B OG Wk
6HOHFWLYH JUD]LQJ DOORZV DQLRDDYHWIKBRRWVHRLWBRHH DY

7TUHHYVY FDQ SURYLGH OLYHVWRFGHZDW & MXWHOIWH UU XOIRM HRKBU W
IRU WLPEHU FRUN H[WUDFWLRQ L \S BRIE®RPW HRQV RIUDNMOD Q G
YHU\ KLJK ELRGLYHUVLW\ DQG SURDMWGKWHEG D/ESIHWFDWY IRU WK

O0DQ\ FRPPRQ SODQW FRPPXQLWLHV DKH (XWRSH BW HED KIQIGHW VV
QDWLRQDO OHJLVODWLRQ 7KH SONVBQGEHVRHBWDINVQDORLFRQV
WKH SURYLVLRQ RI DHVWKHWLFV DQG FXOWXUDO YDOXHV

- QWHUPHGLDWH OHYHOV RI QXWULYMRWILQERXWHNFD WHKWU BRX DR AL
SKRVSKRUXV ORVVHV DQG QLWURXVHRHWGBHOBPLWNWOQRYVYYBOM Q
LOQWHUPHGLDWH OHYHOV RI GU\ FRIOMW B W HLEXBEVYWXSER O WY B VAW R
WR LQWHUPHGLDWH OHYHOV RI HQSHWUKB PHWKDQH HPLVVLRQV

7TKHVH HPLVVLRQV PD\ EH SDUWO\ FRWYI3SHFQN\DWHIWE R @ DLE KR L O
JHQHUDOO\ FORVHG YHIJHWDWLRQOARXHGDPFP@GHO WK W HUG WNURIP &
ORZ




SUPER-G

SUSTAINABLE PERMAMNENT

:22'< 3/$17 &29(5 0267/< 6+58%6 2 ~17760(17$16-7< :6

7KLV W\SH LV PDQDJHG DW PHGLXP LQWHQVLW\ DQG VKUXE
YHIHWDWLRQ FRYHUV DW OHDVRXQGRI WKH DUHD -W LV I
PDLQO\ LQ WKH PRUH KXPLG DUHDV RI WKH OHGLWHUUDQHDAQ
UHJLRQ EXW DOVR LQ HOHYDWHG DUHDV DFURVV RWKHU
ELRIHRJUDSKLF UHJLRQV ZKHUH JUDVV JURZWK LV QRW
OLPLWHG E\ ORQJ ZLQWHUYV

-Q WKHVH UHJLRQV LW RFFXUW ZWWXHVYV SURGXFWLYH VLWH
REVWDFOHVY WR LOQWHQVLILFDWNVRQOVXFK DV YHU\ VKDOORZ
VWHHS VORSHV RU KLJK VWRQLQHVYV DQG URFNLQHVYV

-W LV FRPPRQO\ IRXQG LQ UHPRWH DUHDV DW JUHDW
GLVWDQFHV IURP WKH IDUPV 0DQ\ DUHDV FODVVLILHG DV
URXJK JUD]LQJ EHORQJ WR WKLV W\SH

7TKHVH JUDVVODQGY DUH H[FOXVLX¥HO\ JUDJHG DW VWRFNLQ
UDWHV RYHU /18 G KD\ ZLWK FBQWLQXRXV VWRFNLQJ

D FRPPRQ JUD]LQJ VA\VWHP )HUWLDODLVHUV RWKHU WKDQ GXQ
DQRG XULQH IURP JUD]LQJ OLYHVWRFN DUH UDUHO\ XVHG

7KLV W\SH RFFXUV LQ PRVDLFV ZLWK VFUXE DQG KHDWKODQ
YHIJHWDWLRQ VXFK DV ZHW RU GU\ KHDWKV JDUULJXH RU
PRQWDQH VFUXE

7KH SUHVHQFH RI VKUXEV DQG VHOHFWLYH JUD]JLQJ UHVXOW
LQ D YHU\ KHWHURJHQHRXV YHJHWDWLRQ DQG WKH ORZ
QXWULHQW LQSXWV IDYRXU QXWULHQW FRQVHUYDWLYH SODQC
VSHFELHYV

7KHVH JUDVVODQGY DUH WKUHDWHQHG E\ DEDQGRQPHQW
ZKLFK IDYRXUV WKH SURJUHVVLY® LQFUHDVH RI VKUXEV -
UDUHU FDVHV RYHUJUD]LQJ PD\ GHFUHDVH VKUXE FRYHU
ZLWK QHJDWLYH HIIHFWV RQ ELRGLYHUVLW\ DQG HFRV\VWHP
VHUYLFHV DQG KHQFH WKH ULVN RI ZLOGILUH

ODLQWDLQLQJ PDQDJHPHQW RIWHQ UHTXLUHV OHJIDO
SURWHFWLRQ DQG FRPSHQVDWRU\ SD\PHQWV




SUPER-G

SUSTAINABLE PERMAMNENT

7TKHVH JUDVVODQGY SURYLGH IHHGVUREXOMH HHVMW BB \DWR ERRKG.L
HFRV\VWHP VHUYLFHV /RFDWHG RQDQBVWVHIBPHLRX} WD E®MWKIHNH O R
WKHVH JUDVVODQGY KDYH ORZ GIUB LFOD-WW B Q GLSORBW H IGQ JFHR/QWV H C

6KUXEV SURYLGH IRGGHU WR OLYHWWRRFINVHEXWRZRDQQEPSWMLHRIX
OHYHOV RI VHFRQGDU\ PHWDEROLWHY \CRRINHH RNDWRHQYN PLRZAR
EHQHILWY WR OLYHVWRFN DW ORZ FRQFHQWUDWLRQV

6KUXEV DOVR SURYLGH VKDGH DQG@ KWKWHO WUHIUV WARD Q GYH M WHR AINR
VPDOO UXPLQDQWYV VXFK DV VKHMRBFRO ERMHWMG VRRI VREXOWU FR.

7KLV SHUPDQHQW JUDVVODQG W\SH RIRGILY NKRIZW \ YIHQG ISIUIKY L (
WKUHDWHQHG VSHFLHV —-W RIWHQ VFREOEU Y A® KHRIVW KB ZE& WKKD
SURWHFWHG XQGHU WKH (XURSHDIDWDLRODODWYHGLVYBBWLRRE RU

SKRVSKRUXV DQG QLWUDWH OHDFHKINHO O RVYE VQ DWH RXHWUR X Q6
JHQHUDOO\ YHU\ ORZ (QWHULF PR KIXHH WSRJ RAGKXH W IRRZQ VMWR BN L
VRPH FDVHVY DOVR GXH WR VHFRQG&EWY\ PHWDEROLWHYV LQ VKU

7KHVH HPLVVLRQV PD\ EH SDUWO\ PRIERHQVEWHEVEUDRLR F LQ
SODQWY 7KH ULVN RI VRLO HURMNVR@®AWHDWGINURQ Q\UDRYOD QG
VWHHS VORSHYV
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7KLV W\SH HQFRPSDVVHV JUDVVODQGY WKDW DUH QHLWKHU
FXW QRU JUD]J]HG E\ OLYHVWRFN %W ZLOO UHPDLQ JUDVVOD
KDELWDWY HYHQ ZLWKRXW VXFK PDQDJHPHQW

7KH\ EHORQJ WR WKH VR FDOOHG WULPDU\ JUDVVODQGV WKD
GR QRW RZH WKHLU H[LVWHQFH WR KXPDQ DFWLYLWLHV DQG
PDNH XS D YHU\ VPDOO SURSRUWLRQ RI (XURSHDQ
SHUPDQHQW JUDVVODQGYV

3ULPDU\ JUDVVODQG LQ (XURSH DHH IRXQG DERYH WKH WUH
OLQH DW KLJK DOWLWXGHV RU EBDWLWXGHYVY DQG ORFDOO\ ZK
VLWH FRQGLWLRQV DUH WRR H[WUHPH WR VXSSRUW WUHH
JURZWK HJ WKDW DUH WRR ZHRDYWRR GU\ WRR VDOLQH

WRR VKDOORZ VRLO DUH WRR I[UHTXHQWO\ GLVWXUEHG

‘KLOH VRPH RI WKHVH SULPDU\ JUDVVODQGV KDYH EHHOQ
XVHG IRU JUD]JLQJ RU PRZLQJ WKH\ GR QRW UHTXLUH
KXPDQ LQWHUYHQWLRQ IRU WKHLU FRQWLQXHG H[LVWHQFH

/IRFDWHG DW H[WUHPH VLWHV WKDW SUHYHQW WKH JURZWK RI
WUHHV WKH\ LQFOXGH VSHFLDOUIR/QW VSHFLHY ZLWK DGDSWDW
WR WKH VSHFLILF VLWH FRQGLWLRQV DQG YHJHWDWLRQ
FRPSRVLWLRQ LV HIWUHPHO\ YDULDEOH

7KH PDLQ WKUHDW IRU WKHVH JUDVVODQGV OLHV LQ
DWPRVSKHULF QLWURJHQ GHSRVLWLRQ DQG FOLPDWH FKDQJH




SUPER-G

SUSTAINABLE PERMAMNENT

:KLOH WKHVH JUDVVODQGYV GR QRWKSVRYVYH®WOQ ERQOW UHEBE&WH V
WKH GHOLYHU\ RI VHYHUDO RWKHU HFRV\VWHP VHUYLFHYV

7KH\ HQFRPSDVV D JUHDW GLYHUVHW\ RDGORDWKERR PXWDH VBIUR \
WKH (XURSHDQ +DELWDWV GLUHFWLRE& RAKH)DDVQ\RR DRD WHHQI LKVODU
ELRGLYHUVLW\ DQG SURYLGH D ISHELWBPW IRU WKUHDWHQHG V

'LWKRXW HIWHUQDO QXWULHQW L QBXWVY WIKHRWHS IORHDXA\K LORIV B H ¥
QLWURXV R[LGH ORVVHVY DUH JHQHUDOO\ YHU\ ORZ DV ZHOO

(QWHULF PHWKDQH SURGXFWLRQ RZ/ MXPEMH R I WR O\CK I XYPH.Q\DQ W
JUD]LQJ WKHVH JUDVVODQGYV

*LYHQ ORZ SURGXFWLYLW\ DQG IUMRXB QADOE R KDWDHOTREH V RIUDWV L R
VLWHV LV OLPLWHG 9HU\ ORZ SOGIDGWWRURGSBRBWHYYW)HMDWQ R
VRPHZKDW YXOQHUDEOH WR VRLOWGIRVKHBKURPIQ ZLQG RU DI
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7KLY W\SH HQFRPSDVVHY JUDVVODQGV WKDW QR ORQJHU DUH
FXW RU JUD]JHG E\ OLYHVWRFN D@QG ZLOO GHYHORS LQWR QR
JubvvOoODQG KDELWDWYV LQ WKH PHGLXP WHUP XQOHVV
PDQDJHPHQW LV UHVXPHG

7KH\ EHORQJ WR WKH YDVW PDMRULW\ RI (XURSHDQ
SHUPDQHQW JUDVVODQGVY WKDW DUH WKH SURGXFW RI KXPDQ
DFWLYLWLHYVY DQG UHSODFH WKPA WRUHVW KDELWDWYV WKDW IRU
SRWHQWLDO QDWXUDO YHIJHWDWLRQ

2QFH UHJXODU PDQDJHPHQW E\ JUD]JLQJ RU FXWWLQJ
FHDVHY D SURFHVV RI VXFFHVVLRQ VHWYV LQ 7KH VSHHG
DQG WUDMHFWRU\ RI WKLV SURFHVV FDQ YDU\ JUHDWO\
GHSHQGLQJ RQ VLWH FRQGLWLRQV DQG ODQGVFDSH FRQWHI[W

7KH ODFN RI GHIROLDWLRQ DWHM DWW IDYRXUV WDOO JUDVV
RWKHU FRPSHWLWLYH KHUEDFHRXV VSHFLHV DQG ODWHU RQ
DOORZV WKH JUDGXDO HVWDEOLVKPHQW RI VKUXEY DQG WUHH

6XFK DEDQGRQHG JUDVVODQGVY DUH IRXQG DFURVV PRVW
RI (XURSH

/IRZ JUDVVODQG SURGXFWLYLW\ D& REVWDFOHV WR JUDVVOD
PDQDJHPHQW VXFK DV VWHHS VORSHV VPDOO ILHOGV VL]H
RU JUHDW GLVWDQFH IURP WKH IDUP LQFUHDVH WKH ULVN R
DEDQGRQPHQW EXW VRFLR HFRQRPLF IDFWRUV SOD\ D
GHFLVLYH UROH DV ZHOO

8QOHVY PDQDIJHPHQW LV UHVWRUHG WKHVH JUDVVODQGYV ZLO
GHYHORS LQWR IRUHVWY RU ZRRGODQGYV '"HOLEHUDWH
FRQYHUVLRQ LOWR IRUHVW LV DQRWKHU WKUHDW DV ZHOO
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"KLOH WKHVH JUDVVODQGV GR QRWKSU KDIQG ARIAWPIDEX WHH @ R EL
GHOLYHU\ Rl VHYHUDO RWKHU HFRV\VWHP VHUYLFHYV

30DQW VSHFLHV ULFKQHVV PD\ G HEDHIBRQPHYKW JEXWVNRE G/ XF
PD\ EHQHILW PDQ\ RWKHU VSHFLHVP R3H G HYRIDIREEPWH QWRIGRY H J |
KRZHYHU KDYH QHJDWLYH HIIHFWQ RQ WHR SOBQG BFHLFH S W L

'LWKRXW H[WHUQDO QXWULHQW L QRBRX VOV WIKRWHS IORHIDX\K ORIV B H ¥
QLWURXV R[LGH ORVVHVY DUH JHQHUDOO\ YHU\ ORZ DV ZHOO

(QWHULF PHWKDQH SURGXFWLRQUAXPRIQOWIQ® W R/ KA\CKVID W CR | JUDOE W I
&DUERQ VHTXHVWUDWLRQ PD\ EH KRIX WRZIWDEFY ORQIBEV®H Y HWK .

YHIHWDWLRQ FRYHU WKH ULVNR1 HZURML RQFIMH DN QG U VEOX DB FR
VWHHS VORSHV LV SRVVLEOH
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e SHILRBIOGHUODQG $FKWHUKRHN

e SOWLWXGHB V O

e 80OLPDRMHDQ DQQXDO WHPSHUDWXUH r& PHDQ DQQXDO SU
e &RRUGLQDWHY r (

7KH JUDVVODQGYV DUH VLWXDWHG DRQ WWKH $FHWHHKRDIQIGV H F
~QQRYDWLRQ &HQWUH 'H ODUNH FIOWRVHD /®\ MRQLIH ORK HR G JOIE
&HQWUH FRQGXFWV DSSOLHG H[SHWP HIWWM MWHKDW A RFXUQ R QEL
VRLO KHDOWK DV ZHOO DV RQ LQWRMNDWQWEYDRFW AL D\ OBDWP G
ODUNH LV D PHPEHU RI WKH &RZWOWBWBRUNSRUWXQLWLHYV

'DLU\ IDUPLQJ LQ WKH UHJLRQ L\V.R®BB GOHXG VG D5 W UDKGHWH L Q
DUH VXUURXQGHG E\ ZRRG\ HOHPHOQWVH AR WK HVI DUPRWQ IGDRV L\
ZDWHU IRU LUULJDWLRQ DQG WKO W SHIRNYDEHWQKDREGQWERRC
FDQ HQMR\ DOO HOHPHQWYV RI WKID DD @ GR'G DBHUNQ & \WKHD BQ N
FRYHULQJ KD RI ODQG

7KH IDUP KDV PLONLQJ FRZV ZLWK KDRXBRJGVVBRENWQUH JHC
DQRG OLJKW ZLWK DQ RUJDQLF PDWWHU $$BRXMHRW KD DRUR®0D
GHGLFDWHG WR IUHTXHQWO\ UHQHAHBKE B HPW RQH QW PILDQY/IMPDID @
EHWZHHQ HTXDO SDUWV RI WHPSRWDIRUDIUHVNORRG DQG RWKH

7KH SHUPDQHQW JUDVVODQGV DUH WPPRXQXJBIGD] QOWHDY GYRIQM \K |
FXWV ZLWK \LHOGV EHWZHHQ DOQUG 6ZDNG 'O HK@HZDO WDNH
\HDUV E\ SORXJKLQJ LI WKH TKDD/OGWW R U MRUHD WA G

2Q DYHUDJH NJ 1 KD \HDU DUH PBOADMGJWBVWE&HEQSHULQ
PDQXUH DQG IHUPHQWHG VOXUU\ KR HOWLWRILRQDRRIDFNIXUHG |
DSSOLHG WR WKHVH SHUPDQHQW JUDVPODIQFON WROWHKERXPIK W
RYHU WKH FRPLQJ \HDUYV

7KH JUD]LQJ VA\WVWHP XVHG LV FRPSDUWPHQWHG.HR QXWIKKR XY
ZKLFK D FRQWLQXRXVO\ JUD]J]HG SDGGRRN ML[GLFDCABBUW §WR SI

7KH VXE SDGGRFNV DUH JUD]JHG IRUVRQWHGWK HD@Q ® RWKIK FARRZ W
SDGGRFN PHDQLQJ WKDW DIWHU WXWHQWRRVWIK 8 DLW WMK HAXBEHS D C
VZDUG KHLJKW LV EHWZHHQ DQG FP
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7KH WDUJHW VZDUG KHLJKW LV EHWUBH®J BOGGRFRV M&XAH QRW
JUD]LQJ SODWIRUP DOO \HDU URXRBGXWWLDUHSPRYWHRUW RR @¥WKH
7KH DYHUDJH JUD]LQJ WLPH IRU FRZW IGDDPDURXQG VL[ KRX

7KH QXPEHU RI VSHFLHV LQ WKH SHWURPD QHKGHWIUIDNV NOADQGE LW
JUDVV VSHFLHV ZKLFK FRYHU KRIVWWKUD DVHLR QIQI®D ISHUHQ Q'

GRPLQDQW VSHFLHV IROORZHG E\ BROXD@QQXBD GWEZPRINDKRAV I U I

SUDWHQVH DQG VRIW EURPH %URPXV KRUGHDFHXYV

7ZR OHJXPH VSHFLHV FRYHU DURX®&GZK LRV HVK®IRWZAHU @ ZILMR O L X
WKH GRPLQDQW VSHFLHV )RUEV DHMH QMHEU R DWK OQERIYUHIH KU
ZLWK  VSHFLHV

(IDPSOHV RI IRUEV DUH PRXVH HDUPFKR®GWDHHG® & HUYRYWLXH
SODQWDLQ 30DQWDJR PDMRU FRPFRP RIDQFHOIRD DIP® D
BWHOODULD PHGLD

6XPPHU GURXJKWV DJJUDYDWHG E\ BOSBRWOHFKRQJMW K 1D UL
KDPSHULQJ UH HVWDEOLVKPHQW RZDUWZ®W G B Q 7KH & R P D HHQAV DM W
SHULRGV RI GURXJKW ZLWK QHJDWILYIHWM I I-HF WR FRQ \BEDR 8 XW K
SUREOHPV ZLWK JUXEZRUPV 6FDUDENDGIH GIDH Y DN MAKIKEY R QE W K |
Rl WKH JUDVVHV

JLIXUH$Q RYHUYLHZ RI WKH IRXUWKJIXHB® FFORMVH XS SLFWXUH RI WKH R
SHUPDQHQW JUDVVODQG ILHOG \ HRBQU WRKIIH DO BN LQH QW JUDVVODQG |
VSULQJ WKH ODUNH LQ VSULQJ
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e SHILRDQWRQ RI =XJ 6ZLW]HUODQG
e SOWLWXGR D V O

e 80OLPDRMHDQ DQQXDO WHPSHUDWXUH r& PHDQ DQQXDO SUFL
e /RFDWLRQT1 r(
7KH KD RI SHUPDQHQW JUDVVOHW 8 QNHDO®RE R WVAHIBQIGY WK 6 Z L

WKH 6ZLVV SODWHDX ZKHUH VRLIROQN D& HODECOWDP GRD GR W LL
7KH VRLO LV D &DPELVRO ZLWK D S+ RI DERXW

7KH VLWH ZDV FRQYHUWHG WR JUDDYI® @&V LKL JK LDOG @DIQN \
SHU \HDU DQG D IDFXOWDWLYH LOQMWHQJ XWXXIMNMO L @ \H\DKIHH SZ

JLTXLG PDQXUH VOXUU\ LV WKH PRVYWLPRRFPRQ RQ\ K LREIK | LV
DIWHU HDFK FXW UHVXOWLQJ LOIDQ HHWXDO $MRWDO RIHOG L\
PDWWHU SHU KD ZLWK KLJK IRUDDHUYF®XM -W LV IHG WR

7KH PDLQ VZDUG VSHFLHV DUH -WDDOM/Q MROE&EXFEQYFRXOMWLIWR I
SHUHQQH UHVSHFWLYHO\ D PLIWXWIHHWILHDYUDO PQL ZOBMWMKHVRP
FORYHU 7ULIROLXP UHSHQV 7 SUDWHQVH

+RZHYHU RWKHU SODQW VSHFLHV DURRAPRUR PLHDXGRZD QWD VF
SUDWHQVLYV UHG IHVFXH JHVWXFDHXKXESDDWWQFRWKDQG3K
7TDUD[DFXP RIILFLQDOH

7KH JUDVVODQG LV XVXDOO\ UHVRZ @ ZDYHUFRP SRV UW LA LV Q
RSWLPXP 2YHU WLPH VZDUG FRPSRWHW LRHF BHDMN QQH[ BH X QHS D
DQG U\HJUDVVHV DQG LQFUHDVHV XBKXDQWHMIKG PHDHRH \0 U
WULYLDOLV PRVWO\ GXH WR QRZ/VRROOZBWPQ GRQEEWXB QY

$GGLWLRQDOO\ LQYDVLYH DQQXGODNSRWVVHWKWHIQU®DWRODQGH B
FUXV JDOOL 'LJLWDULD VDQJXLRASUUWHWKH WRI/VDWVWORQ® SKSUR
SODQW VSHFLHV PRVWO\ SURGXFWLYH RU ZHHG VSHFLHYV

6LQFH WKH VLWH LV HPEHGGH® PROLWBHHQKRHMHZRDN 6
DQG SURYLGHY GDWD RQ WKH FRQWLQXR&Y H[@ &DIQ2H ORID& X U H
ZLWK WKH HGG\ FRYDULDQFH W H FKIQQDO XHIP A R RE GOMD ZKDWKH
WKH VLWH LV D VPDOO FDUERQ \R@ ¥ D QRXO BMRR) & LRGF\D W |
Rl & WKDQ LV EHLQJ H[SRUWHG IURP WKH V\VWHP
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-Q D PDQDJHPHQW WULDO ZDWY BRW HKEWLR M RV HP\D\Q VIKH P H C
UHGXFLQJ 1 2 HPLVVLRQV

7KHVH SUDFWLFHY DUH JHQHUDOWLOAV/PWHRQOM QMO W VW R KIH U
H[SHULPHQWDO SORW ZLWK LQFUKDN¥YIBGFDRRMHURVRIQMBEH QW DX
DSSOLFDWLRQ ZLWK JUDVVODQG RQEHIK HFRI) WINRR @ D@ CFIRHPEIIC
SUHYLRXV SUDFWLFHYV

7KH H[SHULPHQWDO WUHDWPHQW 2D 2HHMPIEFWWLYRQ VY CEWUBEBERK IV
\LHOG GHFUHDVHG RQO\ VOLJKWO\ E\

JLIXUH7KH LQWHQVLYHO\ PDQDJHG)LAXDERZAKKMVDLP LV WR KDYH D VZI
ORFDWHG RQ WKH 6ZLVV SODWHODVWJIDQGVHV DRQIGXFORYHU EXW WKHU
JHQHUDOO\ VXLWHG IRU DUDEOH XXQWHVEYMG GXSHMRIV SUHVHQW VXF
IOXFWXDWLQJ ZDWHU FRQGLWLRQWMXGRY LWBWW ZRBGVDNYLDOLV —UL
SHUPDQHQW JUDVVODQG -Q WKH FHQWUH RI WKH VLWH D

VWDWLRQ IRU UHFRUGLQJ PHWHRURORJLFDO

PHDVXUHPHQWY DQG JUHHQKRXVH JDV H[FKDQJH

ZDV LQVWDOOHG IRU ORQJ WHUP REVHUYDWLRQV -ULV
JHLJHQZLQWHU
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e SHILRERXQW\ 'RZQ 1RUWKHUQ -UHODQG 8.

e SOWLWX®HD V O

e &OLPDRHDQ DQQXDO UDLQIDOO PP PHDQ DQQXDO WHPSHUI
e /RFDWLRQ1 r

7KLV KD JUDJLQJ ILHOG LV JHOYWDUHXG@OROEWVYBG BAG YHU
URFN\ PRXQGVY SURWUXGLQJ LQ SOMHGI\R Q7 KK HL BOGVLYHQR B V X
HDVWHUQPRVW SDUW RI WKH LVGKQEHRHEYH®? DR HWY G COL\Q MXO
SDUWV Rl 1IRUWKHUQ —-UHODQG

%HLQJ D SHQLQVXOD ZLWK ZDWHURRG WRMXUIHH % HOHNV W W R B JIXK
6HD 1RUWK &KDQQHO WHPSHUDWXXPPHWPB Q&R FRREOMP HW L
ZKHQ FRPSDUHG WR RWKHU SDUWV RI 1IRUWKHUQ -UHODQG

7KLV ILHOG LV XVHG SUHGRPLQDGWDQJ RFW QYDQPLUQAE DR \DIDUP
JUD]HG DURXQG WLPHV D \HDU ZILWE RWGUQBWW RHFEXXDUQ D C
PLG 1IRYHPEHU

'XULQJ WKH PDLQ JUD]LQJ VHDVRHUIDLWHZRQ CD W\ SLF\DORW BW LR
ZLOO EH H[WHQGHG GXULQJ GU\ ®HUIORGIVQIEQQIEWR W WK HE H IIID ] L
RFFDVLRQV ZKHQ WKHUH LV VXUBXHXYLDUD¥W FEDGHEDOH VLO

'‘XULQJ WKH PDLQ JUD]LQJ VHDVRQ DNJ HQWW\LFRWBUJRIWHG Z
UHVLGXDO RI NJ '0 KD *UPWWDEN BPHBNX®XULQJ JUD]
XVLQJ D ULVLQJ SODWHPHWHU

7KH ILHOG W\SLFDOO\ UHFHLYHV DNURXRRE LQRNJDIQKB YHDWLO
JHQHUDOO\ QRW DSSOLHG WR JUDQLQHBEBIGYAGRMWNKWH REKAWDVWRRB |
GLUW\ ZDWHU SDUORXU ZDVKLQJV HWF

7KH SDVWXUH LV GHVLJQDWHG ORRQUDRBGYD®®& RUHBIBLFHGWIR F\
PRQRFXOWXUH RI SHUHQQLDO U\HNMVHYRERY® R Z W \WKK S URD |
DQG WKH XVH RI LQRUJDQLF 1 |MUS/DIDOLYIHQI WR HY WDLUWPFHU LLQ Z
I XWX UH

7KH ILHOG LV ERXQGHG E\ KHGJHURK W RQY W ZRV VL &YHD\O XKE 6 H
ZLOGOLIH 7KH ILHOG LV DFFHVVHG WYRD HERAZUDMNQUHAHAN WZR\
SRDFKLQJ 'HSHQGLQJ RQ WKH WLPR EH\8DVYL GHCH LIQWRGWEZ R R
DOORFDWLRQV XVLQJ SRUWDEOH HOHFWULF IHQFLQJ
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ARCH

7KLV SURMHFW KDV UHFHLYHG IXQGLQJ IURP WKH (KUREBDQ 8QLR
~QQRYDWLRQ 3URJUDP XQGHU *UDQW $JUHHPHQW 1R RSHDQ  )XQG!
8QLRQ 9LHZV DQG RSLQLRQV H[SUHVVHG DUH KRZHXQIH GRRRWRI Wk
QHFHVVDULO\ UHIOHFW WKRVH RI WKH (XURSHDQ 8QLRWKRU (XURSH
(XURSHDQ 8QLRQ QRU WKH (XURSHDQ &RPPLVVLRQ FDQ EH KHOG UHVS
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e SHIJLRIRUPDQG\ )UDQFH

e SOWLWXBHD V O

e &OLPDRHDQ DQQXDO WHPSHUDWXUH r& DQG PHDQ DQQXDO
e /RFDWLRQ 1 |

3HUPDQHQW JUDVVODQGY LQ WKH GHI\LRQYMHYA RPN QORB UDDH L
PRVW FRPPRQ PDQDJHPHQW V\VWHP L¥LWRWDMWVRQD O/ S Q BLLAX
GD\V LQ HDFK SDGGRFN

*UD]LQJ VWDUWYV LQ ODWH )HEUXRBWRBIBUF RO XEKBVIXNDWL G
-XO\ DQG $XJIJXVW UHTXLUHV JUD]L@LWR [EG GULXSLSFOHPH QMHEG 7 |
RI SDGGRFN DUHD LV DERXW KD IRU FR2ZV

3HUPDQHQW JUDVVODQG LQ 1RUPDQGPIRVRARBVRI HRRPRIDON FR
FORYHU ZLWK RWKHU FORYHUV HNBFXH DROW\GHO¥FWS O HL Q WAL
JUDVVODQGY W\SLFDOO\ UHFHLYH N PPOWLMRR¥QWY RU KDIJBDP
NJ KD RI PLQHUDO IHUWLOL]HU 1 HDFK \HDU

1RUPDQG\ LV FDOOHG WKH %RFDKH OB UWURQQ XFE1BUY RN LKHGWH \
JUDVV SDGGRFNV +HGJHV SURPRWHWLEBIHR KM B W\HLUN \URPGZ 5 Q B
UHTXLUH PDLQWHQDQFH

7KH SHUPDQHQW JUDVVODQG DQG KH\G FDW BRI WMVERIUHRKS R Q & D
IRU FDUERQ VHTXHVWUDWLRQ

7KH H[SHULPHQWDO IDUP /D %ODQFRHQWH RI) P KD\ LPIBWORIH

FURSSLQJ OLYHVWRFN V\VWHP 7KHV M\KWHBE RKLFIGLRLOQWFORKZV
/ R PLON GD\ LV FKDUDFWHUL]JHG E\

e $ UHSURGXFWLRQ OLQH ZLWK FHUUGHRG W RQE W KDHE ORIDW R L
GLITHUHQW WDVNV LQ WKH \HDU DQG WMIRO R EG\HBOLLQY I B UHHV U t

e $ GLHW WR EDODQFH WKH UDWLR@E\WKKH IIRGPGHU SURGX

e UHDULQJ KHLIHUV IRU KHUG UHQHHBO DQG JUDVV UHDUHC

*UDVV LV DW WKH KHDUW RI WKWWGEHDPL LW B WIKRQ REMWEKWY Y\H W
IRGGHU
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7KH XWLOLVHG DJULFXOWXUDO DODHIR$EV RI KD %M®ID Bk IKHK
IRGGHU SURGXFWLRQ SDUWLFXODUODWQGHURDOQBQHN IRWD¥FUOKR Q
FRZV KDYH DFFHVV WR KD RI JUDWMADHDRBRSHIRE QG K

JRU WKH GDLU\ FRZV WKHUH DUHS WERWHSHM WRILBEQWLRQGUVRWH
JUDVV VLODJHV UHPRYHG VLODUHUDDALIRQ KR/HWXPPB[LPXP
DFFHVVLEOH SDVWXUH RQ SHUPDQHBRMQWULVVPIIHS ZDh WWKX SV/3.(
DFFRUGLQJ WR UHTXLUHPHQWYV

7KH JUD]LQJ RI GDLU\ FRZV LV BROURWMLRIPDQ 21 MWHKHW WHUIXOHV

e 8WLOL]H JUuDVV DV HDUO\ DV SRVWLRBRQN DWYOMRRQ URF A
JHEUXDU\ EHJLQQLQJ RI ODUFK REHWULO WKH HQG RI 2FW

e 7TKH GLVWULEXWLRQ RI SUHVHUYMREBR®® @&HW KLV MNVNDF & SVHXGS
NJ PDWWHU SHU GDLU\ FRZ

e &DWWOH DUH DOORZHG RQ WKH SOWWXUHFA WK DFYZ DWQGE
XQWLO D UHVLGXDO VZDUG KHLJKW RI FP FP

e 7DUJHW WLPH RI SUHVHQFH SHU SDGGRFN LV WZR GD\V

e 6XUSOXV SDUFHOV DUH KDUYHVWRE& QL ® W WOKDHI\H HRJH K B\
KHLIJKW DQG IURP $SULO RQZDUGYV

e ORZLQJ RI UHIXVDOV LQ WKH FDVHRWKAMWK LL\QW O M L YUK R/IS[H |
QRW JUD]HG E\ FRZV

e 1LWURJHQ IHUWLOLVHU DSSOLFRWLRY VDKWHGH IWUPHGQ J1
VFKHPH

7KH ILUVW JUDVV VLODJH FXWV K& ODO @\ MIDNVYW XY \E RFIFX U LC

+DUYHVW RI PDL]H VLODJH VKRHW $QGHH YB OQDHNNLYHNO \ VADN O\
6HSHWHPEHU VR WKDW TXDOLW\ODUDWNG IDQEW FDBQU ENM UHH BSF
UHVRZQ UHYHU\ \HDUV ZLWK IRGGGRZVYUBRXQLRO® DVKHR WBIWLF
VRUJKXP SURWHLQ OHJXPH PL[WXUH

JRU JUDVVODQGY DQQXDO IHUWRD[L]|PX\WL.RPQ G W RIADHG LRQQV DN H
HITHFWLYH 1 KD LQFOXGLQJ RUJDQLF DQG PLQHUDO




SUPER-G

SUSTAINABLE PERMAMNENT

I1LWURJHQ LQSXWYVY DUH IUDFWLRQRWHIBI VDHW HW KH D AKUJ \J W D f IXQW
DSSOLHG ZKHQ WKH FRQGLWLRQVWR BRERXKBD JRE WHKHWLYEV ML
IHUWLOL]J]HU E\ WKH HIITOXHQW SURGXFHG E\ WKH IDUP

+HLIHUV DQG VWHHUVY DUH UDLVHG ZKM\KHJUDIYWVIURP U@ DQLF
JRRG YDOXDWLRQ RI WKH PHDGRZ G6WWHKHVDDMHMHRNROG MPDRI®RWX
FDUFDVVHV EHWZHHQ NJ 7IGHDLUQ IARAVQIVRD WKRI GRQH RC

JLIXUH/LYHVWRFEN JUD]LQJ SHUPDQHQ@WUH7\SLFDO SHUPDQHQW JUDVVPIDAGH LMK RDRGHY FRZV LQ SHUPD
JUDVVODQG LQ HDUO\ VHSWHPEHU JUDVV DQG ZKLWH FORYHU O D WD VSADHMH B R$ULQJ
KHGJHV WR FLUFOH SDGGRFNV
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e SHILREDQWRQ RI =%ULFK 6ZLW]JHUODQG

e SOWLWXGRHP D V O

e &OLPDRHDQ DQQXDO WHPSHUDWXUH r& PHDQ DQQXDO SUF
e /RFDWLRQTr1 r(

7KH KD RI SHUPDQHQW JUDVVOD QGG RO B WLRFD O/BIGGNVE DI XZ
VXLWDEOH IRU DUDEOH DJULFXOWNDA BRGGWWXR QU RRW GLHWV |
IDUPLQJ

7KH VRLO LV D &4DPELVRO EURZQ HDY\WXRIRA FPHGIKXP WR KI
XVHG PDLQO\ IRU JUD]LQJ ZLWK RRRDVLEDDH FXWV IRU KD

7KH DYHUDJH QXPEHU RI DQQXDO JA)XDYIVQ JRAY HKOWR WD QGORUH L
EH DV PDQ\ DV QLQH LI WKH PDQDJHPHQW LV RQO\ JUD]LQ

'KHQ JUD]HG WKH JUDVVODQG LW WSOV WUIRQWDRV VRO DO HUN B N
RXW RQ WKH JUDVV GXULQJ GD\ DQW I0Q JKDAW FKUDL® WEHJID Q C
DERXW W '0 KD ZKLFK LV YHU\ FOR¥K LW R DEIOH PDNLWKEV HOH

7KH JuUbvvODQG UHFHLYHV D WRWODHRBRILQ WH YIHWHDQ GRYHV R
LOQRUJDQLF IHUWLOL]JHUV 7KH MZHDVHHGWY Q EWW ULHW/TRM Q W\OR Z Q
7KH ERWDQLFDO GLYHUVLW)\ LVWRQZ GXH WSH AMKH KIQKVRDQDJF

7DUJHW VSHFLHV DUH SHUHQQLDO QHHJBRRRRQRPHBIERIH UKD
SUDWHQVLY DQG ZKLWH FORYHU K7DUWROLE® BHOBQVXLAKHGE
SDVWXULQJ

7R NHHS DQ LGHDO VZDUG FRPSRVIQVILR® O\WRB QIIDJHAH W KH) W
GLITHUHQW RSHUDWLRQV VXFK DQJHIARWOMHDII BXW)MNM DKWHBURXUD | L
UHPRYDO RI VLQJOH SODQWYV

7KH JUDVVODQG EHORQJV WR D FRXODHWQ WUROD K LGB LTUX DO U\W \
OLYHVWRFN %URZQ 6ZLVV GDLWWWRHYDSOHKV F OEMHHH W

7KH JUuD]LQJ V\WVWHP LV FRQVWDQWHGDRWKHUQW KWIRQ WHKIDW \
FRQFHQWUDWH LV XVHG WR D UR OIHW BY$HWR GHPAVDLCR Q PARRAQWW VO
PLON \LHOG SHU GDLU\ FRZ LV OLWUHV SHU \HDU




SUPER-G

SUSTAINABLE PERMAMNENT

7KH ZKROH IDUP LV KD RI ZKLFK RIOQW KDDNVWK BGEP KD D
JUDVVODQG KD DUDEOH DQG LIQONVWIQF/IL V@D WIXOMMD DREV X Q C
HQYLURQPHQWDO VFKHPHV

7KH JUDVVODQG LV XVHG DW DOPRWW SWYXWL KQ BK BK\DVW& HIUQ WV H
FRQGLWLRQV P DVO 7KXV M KHWIKULH/D S3Y'HHYPRAD QHKQW DIW D V V
FRQYHUVLRQ WR WHPSRUDU\ JUDVYV

JLIXUH7KH LOQWHQVLYH SDVWXUH )LVXUHDKHGY ZDUG LV LQWHQVLYHO\ PD
GDLU\ FRZV %URZQ 6ZLVV XS WKRPLHOWHEHA DUDVVHV -W FRQWDL
\HDU DV IURP ODUFK 7KH SURGXPBWDRQ@ RVIHBKHY WKDW DUH UHFRI
TXDOLW\ JUDVV LV WKH IDUPHU VLEWHDWHYN WWRDNKREISLQ WKH KLJKHU
SURGXFWLRQV FRVWY ORZ 9 .ODXMQJOLVK U\VHJUDVV /[/ROLXP SHUHQQ
PHDGRZ JUuDVV 3RD SUDWHQVLV DQG
7TULIROLXP UHSHQV 9 .0DXV
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e SHILRERXQW\ 'RZQ 1RUWKHUQ -UHODQG 8.

e SOWLWX®HD V O

e &OLPDRHDQ DQQXDO UDLQIDOO PP PHDQ DQQXDO WHPSHUI
e /RFDWLRQr1 r

7KLV KD VLODJH ILHOG LV FKDORSESHWH UNNEIGF BEO VRW HAHKSH VG U X |
'RZQ ZKLFK ZHUH IRUPHG GXULQJ WK B WD ¥FODMNFEDNHEG BRIG UHC

7KH ILHOG LV ORFDWHG RQ WKH $WEKN BBYWHWQIIRZWLE R UW F
-UHODQG DQG DV VXFK UHFHLYHVW RXHH U DE0QU /O OR W KB UWWKHR |
D SHQLQVXOD ZLWK ZDWHU RQ WRNHK VIHIHYYD VEW/RXQKIRQPG&G W
I1RUWK &KDQQHO WHPSHUDWXUHYV DUH Q@& FRRADHIPHEOQ N PAH
FRPSDUHG WR RWKHU SDUWV RI 1IRUWKHUQ -UHODQG

7KLV ILHOG LV XVHG SUHGRPLQDQWONIRJ VEAWIN\RYHP GO
RFFDVLRQDOO\ JUD]H LW GXULQJ SHWLIRG \V URDI] HAJ FEX JXRXX (DJQ ©&°
DXWXPQ :KHQ LW LV EHLQJ JUDIJHGE WAORSRWDLB\|HEFRALWD EO/
SDGGRENYV

7KH ILHOG ZLOO W\SLFDOO\ UHFHIHDH DURRGPDQXIMFWXDHG | H
DOVR UHFHLYH DURXQG W KD RO HDQN WOWHY PHEJUUXRD @A\ "HDU (
DJDLQ DIWHU ILUVW DQG VHFRQG FXW

JLUVW FXW LV W\SLFDOO\ WDNH QDL Q@ MW\KK WXERRHIIK HZQI\W NF RW V
ZHHNO\ LQWHUYDOV 6RPH GDLU\UH RBHULN LQRWKDYV BXWDVDVW I
IDUPHUV PD\ MXVW JR IRU WZR KHDYLHU EXWV

7KH SDVWXUH LV GHVLJQDWHG ORRQUDBGYD®E& RIHBSIDLFHGWOR F\
PRQRFXOWXUH RI SHUHQQLDO U\HJHDBVM DD/O/\MKRXUK VWRPK \ZHQ
+RZHYHU ZLWK SUHVVXUHV WR ORQ@WUDWKHWKMHUKRE RR RRDSQX
IHUWLOLVHU WKH IDUPHU LV SGIDGQZRWKNB UHE HHIER WHKUW \E DLV H
7KH ILHOG LV ERXQGHG E\ KHGJHURZYXDKELFH K/BIEMMHDDIW IRU ZL
D ZDWHUFRXUVH DORQJ RQH VLGH

$V SDUW RI WKH 1RUWKHUQ —UH ®DSFE& HMRH. OV KXW UH B G WK B M DEGHWM
/-'$5 /—JKW 'HWHFWLRQ $QG 5DQJLN PDGGKDVUKBHRIISURGXFI
KLIKOLJKW DUHDV ZKHUH VOXUUAW ®$ISDGE RW IDRYEV | ¥ KRN OG VE
ZHW ZHDWKHU
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7KLV SURMHFW KDV UHFHLYHG IXQGLQJ IURP WKH (KUREBDQ 8QLR
~QQRYDWLRQ 3URJUDP XQGHU *UDQW $JUHHPHQW 1R RSHDQ  )XQG!
8QLRQ 9LHZV DQG RSLQLRQV H[SUHVVHG DUH KRZHXQIH GRRRWRI Wk
QHFHVVDULO\ UHIOHFW WKRVH RI WKH (XURSHDQ 8QLRWKRU (XURSH
(XURSHDQ 8QLRQ QRU WKH (XURSHDQ &RPPLVVLRQ FDQ EH KHOG UHVS
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SHJLR@DVXULDQ 30DLQ :DUPLDQ ODVXULDQ 9RLYRGHVKLS QF
$OWLWXGHD V O

&OLPDRHDQ DQQXDO WHPSHUDWXUH r& PHDQ DQQXDO SUH
/IRFDWLRQr1 r(

7KH :DUPLDQ ODVXULDQ 9RLYRGHVKISWXUHD @QDODBGWL Y QR QRO Q
IRU RI WKH WRWDO JUDVVODQEBRLOFPFRMN PRXQRW)\ —R/I DVRWD
LQ 3RODQG 7KH UHJLRQ LV FRQVLHBWHUHG® RB®D DRI GW KHR FFRO0UH
UHJLRQV LQ 3RODQG LW UHFHKDHNVRWKHRO FEKANVRQ QLKW Y H J
DQG KDV KLJK DLU KXPLGLW\ DEPXYWYV IR6@ERERYH G D\V

7KH ODVXULDQ 30DLQ LV D IODWXWKADVKH BRGWUHGHZEWIKRRL FR
DUHD ZLWK XQIDYRUDEOH PDQDJHPHQQWD & RDQUHDNVL RRVW K Q B VX L
JRUHVWY FRYHU RI WKH WRWDO DXBIOLWLWEHSRBQHQRLQCG
GRPLQDWLQJ IODW ZLGH YDOOKWDDUYDRXBUHEW DUYHBXYODA OF
D QHWZRUN RI GUDLQDJH GLWFKHYV

7KH LPSURYHPHQWY FDUULHG RXW G@QDW®HNKHVDDHPHG WHR YD O
ZDWHU IORZ DUH QRZ RIWHQ QRW 2ZX\QBPWHRWRKBUHIRKBHPSIDGIRR G |
7KH K\GURORJLFDO IORZV RI WKHQFE G O\ EHDH DOW RSIURNG ¥ F W H
LQKDELW WKH GUDLQDJH GLWFKHV YRKM BORWNEWKMHWGEW EKH
LPSRVVLEOH WR SHUIRUP PDLQWHQDWRKH LQVWULBIURGE KRD
'DLU\ IDUPLQJ GRPLQDWHYV LQ WKH FRPPKOQHHQWKIHG RQ PLON
ORVW IDUPV DUH VPDOO ZLWK DQDMCHOBYN WIKB@RI RKDDUPV O]
KD

7KH IDUP KDV KD RI SHUPDQHQW JUDNVGD QR XKURKV KD
DUH ORFDWHG QHDU WKH IDUP EXILH®IQJIVD D ®RFDWB G PRUH
DzD\ IURP WKH IDUP 7KH 3*V ORFDWHGQUP@HBE WRHDIDRRVDWLR
JUD]LQJV RU PDLQO\ JUD]HG RQHVEXWJIHVRRR®&DBHUY HG DNQJIV
3*V ORFDWHG IDU IURP WKH IDUP NUH) RQW \RRRZKIIKKE 3* W ODWH ORF
9 VRLOV ZKLFK DUH ZHDN VKDOGRIZZHWFNXB Q&R MOR/RD@&UW\ HL W k
KD SRVW ERJJ\ DUHDV RU SDUWLHDWOQ LIRIKMWH WD G\ BRRU DQG
IHUWLOL]DWLRQ FRPSULVHV RI PLQBIWHEORIHUWIROL]INW LR RDD WL C
VOXUU\ LQ VSULQJ P KD - QVVSULMNJ SKRRWIKRUXQG SRW
NJ . 2 KD LY DOVR DSSOLHG




SUPER-G

SUSTAINABLE PERMAMNENT

7KH IDUP KDV FRZV ZLWK DQ DQ@RDIOP BWHIALW\ RNIDBSG K
JUD]LQJ VHDVRQ XVXDOO\ ODVWWLG GD\\DQBGWODWNRQJILRQWL
%RWK KHLIHUV DQG GDLU\ FRZV JUDXWLGX W.KH MWXWL®\ WIHDH R
SDGGRFNV WZR WRWDO KD DIRKEHWRWDUD]HGKRKDWH PRZ

IDWHU LQ WKH \HDU DOO SDGGRFNWYWDPWLWH JUVDHDAULHBLERXW (
ZKLOH WKH FDWWOH VSHQG WKH WKBHKW UK SWUKRY EGN® ZIKW K HD (
VLODJH RU KD\ 7KH DPRXQW RI IHBGQSURYULIBHGE® LW HWKEHS
DPRXQW RI JUHHQ IRGGHU LQ WKHULOGQ@RENVLIRAILQI WKH J

6LOQFH WKH SDGGRFNV DUH RI GIDIHBRYMWEOH HHOHFWUIKF IHQFL
XVHG (DFK SDUW RI WKH SDGGRFND\W SVRP-HOODIRDIWRU WKH |
OHIWRYHUYVY DUH PRZQ 7KH SUHVHQZEBVRIRX@E® DQWVKSHWFALBIUG

7KH PRVW SRSXODU VSHFLHV UHFRUGHG ZBEBQB 3$RBSHFXWKD)\

$ QHIDWLYH DVSHFW LV WKHJIXPBHOO SUHDQHQ WHKHIODUJH
5XPH[ REWXVLIROLXV 6ZDUG \DHOGWRO QJHV '®HKMY HAHD U
DYHUDJH RI W '0 KD \HDU ZIGWMK TY)DOLOMKHH KLJK IRG

JLIXUH *UDVVODQGY RI WKH ODVXULRPQHIBMWMDWRUHY RI WKH ODVXULDQ 3¢
YLOODJH RI 'CGEURZ\ )ORZHULQJ RRI'PURZDPFX® VSULQJ DW WKH HQG
RINLFLQDOH LV WKH SKHQRORJLF®DVWXDNWYW BUHWISHDUWLDOO\ PRZQ

EHJLQQLQJ RI FDWWOH JUD]LQJ L@]BRODQG SKRWR
(PLO .R]RQ




SUPER-G
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e 5HJLREXVD 9DOOH\ 3LHGPRQW 5HJLRQ -WDO\

e SOWLWXGH D V O

e 80OLPDRMHDQ DQQXDO WHPSHUDWXUH r& PHDQ DQQXDO SUFL
e /RFDWLRQ 1 r (

7KH JUDVVODQG LV D KD\ PHDGRZYDRPREKCHN HRG 1LRUWMK DOBVWERK Q -
DVO -WLV FKDUDFWHULVHG E\ rP DP&HUBRWHV U DHRXW W RD

7KH VRLOV GHYHORSHG RQ FDOFDUMHRKXVKEVSGHE®HRW D@ GURDB WH R
ZHUH SUHYLRXVO\ FRPPRQ RQ WKHHWRUG PRYHDBFRY KW YWHKHHSD \
DQG WUDGLWLRQDOO\ FROOHFWHWGRLI@QW ROW WD WBOKDWRDMNLKLIO I

BHYHUDO VWRQH ZDOOV KDYH DOWRWHHBSQHEXL @R QW RD LRY G XKH
PDQDJHPHQW RI WKLV JUDVVODQG LQJPRZWEIJWRR RKOWWDSHU \
PLG -XQH DQG RQH LQ ODWH VXPPHU

7KH DUHD LV IHUWLOL]JHG ZLWK |ODWDPN R DIXW KP Q/ S LKHIQG VIXP P H
FRQGLWLRQV L H HQRXJK SUHFIUSEWDOW REQLRPDOR ZU HRU RZ W K
FDQ EH JUDJHG LQ WKH DXWXPQ BWGSUWWHQ®R IWKHS JENDD VDR F
WKH KDUYHVWHG KD\ LV XVHG DV FRW LRI QR I RWK KV KKH. J B UTRXDX
30DLVHQWLI &KHHVH RI WKH 9LROHWYV

7KH JUDVVODQG LV SDUW RI WKH LRWIXWD KDELWDW SIUH VH
JUDVVODQGY DQG VFUXEODQG IDFLHMOWRHYNV FDOHDWMRRK \Wo W/RHE
LPSRUWDQW RUFKLG VLWHYV 7KLVWKDIEL WVRIMW RI MKK BRVYWRU
YHIHWDWLRQ FRPPXQLWLHV RI WK&HOBD/QMO VB ) FLAHYVS DE R X W

7KH PHDGRZ LV GRPLQDWHG E\ %URPKN HWL HRWXYD DOQIG ) R WW K L
SODQW VSHFLHV VXFK DV /RWXV FRRIFHUFXWDW X R ENEWKOV VP R
6DOYLD SUDWHQVLY -W DOVR KRFWWHG PLCEH\FUBVYHVX@ & B YW RMWXO
7XOLSD DXVWUDOLY $QDFDPSWLVLB\BRRRGNMEDV DQYBQDGHQ V
KLIK DEXQGDQFH RI IRUEV GHWHUPQ® BDY EHMWWLIX O DWRZWBU L (

7KH PDLQ WKUHDW WR WKLV JUDVVGD@SDUWLBEODRGBQPWRW
PRZLQJ 7KLV ZRXOG UHVXOW LQOBPERXEREODMDLWREY) LRDKOEWWRXKOG
UHGXFWLRQ LQ VSHFLHV ULFKQHVDLG®DHE OMHR PWKUBR O/ARVYWHR || DL
SDUWLFXODUO\ RI DQQXDO VSHERH)N WHUWKWKRHBERR GVRRQHG F
UHVXOW LQ VKUXE DQG WUHH HQPURBFRBOQW\ YREBRYWIGRB\D O




SUPER-G

SUSTAINABLE PERMAMNENT

WRZDUGV IRUHVW 7KH WUDQVIRUPODWDRIQYV LSRWK LILEENLDVGEZBHOR
WRXULVWLF UHOHYDQFH RI WK HDRADWINRLQG PROQINHVG WR WKH

JLIXUH 2YHUYLHZ RI WKH PHDGRYLIXWHWRRVH XS YLHZ RI WKH PHDGF
EHILQQLQJ RI WKH YHIJHWDWLYH VWRMRQ QDB RWHWH® BW RI WKH GRP
IXOO IORZHULQJ LQ PLG -XQH UPRRKKRPXVOWREAWXMOBOWRQJ ZLWK RWKH

DQG VWRQH ZDOOV FDQ EH UHFRXFKVEG 6D® YEPWKUDWHQVLYV SKRW
SLFWXUHV SKRW '—-6%)$

7KLV SURMHFW KDV UHFHLYHG IXQGLQJ IURP WKH (KUREBDQ 8QLR
~QQRYDWLRQ 3URJUDP XQGHU *UDQW $JUHHPHQW 1R RSHDQ  )XQG!
8QLRQ 9LHZV DQG RSLQLRQV H[SUHVVHG DUH KRZHXQIH GRRRWRI Wk
QHFHVVDULO\ UHIOHFW WKRVH RI WKH (XURSHDQ 8QLRWKRU (XURSH
(XURSHDQ 8QLRQ QRU WKH (XURSHDQ &RPPLVVLRQ FDQ EH KHOG UHVS
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e 5SHIJLRAXH .ROVND %DVLQ 6RXWK :LHONRSROVND /RZODQG 3F
e SOWLWXGHD V O

e &OLPDRHDQ DQQXDO WHPSHUDWXUH r& PHDQ DQQXDO SUF
e /RFDWLRQTr1 r(

7KH PHDGRZ KD LV ORFDWHGQRQDW RR RS® Bl PG D QEWPKIQ W |
:DUWD 5LYHU LQ WKH 1DWXUD DOWMH\ BUBGOH :DUWRLDYV D!
OLJKW PLQHUDO VRLOV )OXYLVROWLYIRWPWHS LB R B W\ OXKH\DH
WKDW PD\ WKHUHIRUH UHTXLUH OQWLRIJ SKKRDNSHK RUXK EKWH I
SRWDVVLXP DQG PHGLXP LQ PDJQHVLXP FRQFHQWUDWLRQYV

7KH PHDGRZ LV XVXDOO\ PRZHG W HFHR QD \ H\DAL FHRIPH\WDNFH R
ILUVW FXW HDFK \HDU LV WDNHQ BIWHUW KK H KHDQOL@W 3D
SUUKHQDWKHUXP HODWLXV $0RSWKXXUXNFRUOIIGVHQE LWK IZIKE& GFHK 'V
ZHHNV DIWHU WKH SUHFHGLQJ FXW GGUHBSHIRZIWXK RMMWKHKH VZD

8VXDOO\ WKH ILUVW FXW LV PDIGGHDL QR W KB WGI\F RQEH KIWEIHRV HF |
VHFRQG KDOI RI -XO\ DQG WKH WKEHG ROULQIOQ RDEO®HSWIHP
VRPHWLPHYV KD\ DQG IHG WR GDLUO\IFRDWMWIODHDWRERRLODHWIESOL

NJ KD LQ WKUHH SDUWYV ROQFH LQ VS HKDQJ . NJ KD
DQG DIWHU WKH ILUVW FXW

7KH PHDGRZ VZDUG KDV D UHODWLYOHD@MW RBEBLEXPEHVUSRIIFSHYV
DUHD PDLQO\ JUDVVHYV DQG VHYHW DH JG I5FKPW Y OHFGIRVRVBHEDO L
$FKLOOHD PLOOHIROLXP 7KH GRBUQ@MHW JILND V)HHVW REBI S D W H
JHVWXFD UXEUD DQG +ROFXV ODQBWXWKLIKHBBGYV WUMW KH®DWH
IRGGHU YDOXH

'XH WR WKH FRQVWUXFWLRQ RI WKHG - HJRRIGV N R EDKWHPUHHQRNLN  V
WKUHDW WR PHDGRZV EHKLQG WKH IFDIRR G RHPYEHIUQ/N RIQQ MQ W\R \
6RPH RI WKH IDUPHUV LQ WKH QHLJKERQGRBW® DKDBIYH VIXG K H I
FRQYHUVLRQ

7KH UHJLRQ LV DQ LPSRUWDQW BLVE  FRDIERQVBWWWHK  HPHD ER HA
SDUW LQ WKH DJUL HQYLURQPHQWO@VIBURDWDLRRH TRY EDLUBHR |
PRZ WKLV VHFWLRQ ODWH DIWHDVW®H LEHU®VWHUHKGX@W VH
FXW D \HDU DQG QR IHUWLOL]DWLRI HHWWEXKDW H RXQ@® VW R D Q/L
DFFRUGDQFH ZLWK WKH DJUL HQYLKR MAFFHRQ@W B DFSYIRA X B ARA HP HVD (
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SUSTAINABLE PERMAMNENT

VLIQLILFDQWO\ UHGXFHG +RZHYHUVSMKHHYXPEHUHRNISGD QW V
PDLQO\ IURP WKH JURXS RI GLFRWWH&GWRQRXV KHUEV DQG Z

7KH GRPLQDQW VSHFLHV DUH $JWRVWEWVD]DIDP® WRID S)HWWHEKEV L
LV DOVR WDNHQ E\ JUDVVHV RI YRE@D®DWXY DX HH VAFRK®P)XS V L D

J)LIXUH OHDGRZV LQ WKH :DUWD ULYMUHYIHD@RZ GRPLQDWHG E\ $ORS

EHKLQG WKH IORRG HPEDQNPHQWSUDBMHORZA WWSHISVRGLFDOO\ IORRGHG

RI PHDGRZV EHORQJLQJ WR GLIIHORR® HPEFPAINKRHQW 7KLV LV RQH

VLQJOH WUHHV DW WKHLU HGJHV ZLB HMSHZH VGS DGO HRRIQRPLFDOO\ PR

SHUPDQHQW JUDVVODQGY LQ FHQWWBEVIROPOIGGRERWEFXUULQJ LQ WK

ODULD -DQLFND PRVW ULYHU YDOOH\V LQ 3RODQG
-DQLFND
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e SHILRIARZ\V :DOHV 8.
e SOWLWXGIP D V O

e 8OLPDWHIDQ DQQXDO UDLQIDOO PP PHDQ DQQXDO WHPSHL
e /RFDWLRIQ r:
7KLV KD JUDJLQJ ILHOG LV VWHEBSODUHOREDYRQDIOHD W ZHW

LPSHUIHFWO\ WR SRRUO\ GUDLQH® WKH BRZAG YVFERFDX\QHEG R
LQ OLG :DOHV 5DGQRUVKLUH LV ERXQRBXGWD LW K HWV&D WK biL DHY/ W
%HDFRQV WR WKH 6RXWK DQG W KB HR/IVD ®AR RN KWK (D 8 VG GRH PRD W
KLIKHVW JURXQG LQ WKH FRXQW\ DW D KHLJKW RI P

7KLV ILHOG LV XVHG DV D KD\ PHDGR¥W W DWKJIORZA GHAVIMWKH T
WV\SLFDOO\ JUD]JHG E\ KHLIHUWY \HROWU WK WHHWPXRIQMRKNWY RFF XU
$XIJXVW DQG UHPRYHG LQ 2FWREHU 1BRQPEBUQ I®I®HQE B D \K
FRQGLWLRQV 'XULQJ WKH PDLQW\WDLAIJOS HRBEHRED WH RO D URW
DGMRLQLQJ ILHOGY DOWKRXJK WRQVDXIDQ O EHO @ HEUWH\QREHVQWHX) [
DV WKH ILHOG LV SURQH WR SRDFKLQJ

6LQJOH FXW KDUYHVWLQJ RI WIOL®DOWHOGQLW K-H ODRIE G QIQWHD V F
$XIXVW EHEDXVH RI WKH SUHVHQFHLURGVJIURKQBG UQH VHDLIDXG [E
OHDGRZ SLSLW $QWKXV SUDWHQVLVY DQG /DSZLQJ

7KH ILHOG GRHV QRW UHFHLYH DQ@Q PDWXLDEWNUHG RIWNDRILA P

7KH YHIHWDWLRQ FRPPXQLW\ LVFK\BEEGOJBD \DVOOKFL RY KIL OO
VOLIJKW 6RIW UXVK -XQFXV HIIXVXKWVRFGRKIHQBRRHOMUGRVDQQLQJ
VRLO 7KH ILHOG GRHV QRW UHFHQIWW ERQVIHWWYBWHRYYL QD \PDBI\P |
'HOVK $JUL (QYLURQPHQW 6FKHPH OXMGHIGHLWURHUYRDYXQWBU\ R

'XH WR WKH SRRU GUDLQDJH RQ VRR@MHGVKH DDRIP BURKIBWO SDY H
RQ WKH HDVWHUQ DQG ZHVWEBUQONEBZKWUH WKH ILHOG L\

HILVWLQJ DQG QHZO\ SODQWHG KHGIHKHRZWZRZ KIRFRKGBGRQQHE I

SURYLGH IXUWKHU KDELWDW DQG FRYHU IRU ZLOGOLIH
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7KLV SURMHFW KDV UHFHLYHG IXQGLQJ IURP WKH (KUREBDQ 8QLR
~QQRYDWLRQ 3URJUDP XQGHU *UDQW $JUHHPHQW 1R RSHDQ  )XQG!
8QLRQ 9LHZV DQG RSLQLRQV H[SUHVVHG DUH KRZHXQIH GRRRWRI Wk
QHFHVVDULO\ UHIOHFW WKRVH RI WKH (XURSHDQ 8QLRWKRU (XURSH
(XURSHDQ 8QLRQ QRU WKH (XURSHDQ &RPPLVVLRQ FDQ EH KHOG UHVS
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e SHILR&DQWRQ RI 6RORWKXUQ 6ZLW]HUODQG

e SOWLWXGP D V O

e &OLPDRHDQ DQQXDO WHPSHUDWXUH r& PHDQ DQQXDO SU}L
e /IRFDWLRQ@ (

7KLV PHGLXP LQWHQVLYHO\ XVHGQBQ¥K WWOD WAOCRBQ @ JL 8 HOURPAD W +
RI 6BRORWKXUQ LQ WKH 1RUWK REHUZLMWWUDXGGE VDRV WKH ORI D
JUDVVODQG LV FXW WKUHH WLPH®LDKWDIU R LMWX RE MKV LRQDIOF D

7R NHHS SURGXFWLRQ DW UHDVRD@E QH OHHLYYHHO/N | DR KD JWED VH/IDV
VOXUU\ DW D UDWH RI DURXQG NJ DYDLODEOH 1 \HDU

7KH JUDVVODQG FXUUHQWO\ VXIIHWLR®QR®HDGPOEH WR ISINUWDO
JURXQG 7KH SDUFHO LV KD 7KAL GLODW FKKAV I DW B WROKDQNG X V H V
LV FRQYHQWLRQDOO\ UXQ DQG PDLQOPLREFXVWHGVRRR B B WWDH
IURP WKH VLWH

7KH YHIJHWDWLRQ SHULRG DW WKHSMUWHDW DERXMOD\HG V\R/L O
PRLVW ZLWK OLWWOH JUDYHO XWRWNR WKH NRQBDUWHRNWKEHQ
FRQGLWLRQV VXSSRUW D UDWKHU $WR GXAER\LIQMHW §G D B\WWHR B P PLIX
SURGXFWLYH JUDVVHV VXFK DV VHX® RDWWULIXVYV $UUKHQDWK

7KH VZDUG FRQWDLQV RQO\ D VPDIO®R EVRSFHFLHR Q 7TRKIHOFHRXPR C
SDQXQFXOXV DFULYV D VSHFLHV MKRWUD¥OHRQRUGE UHKEY W R
FRPPRQO\ IRXQG 30DQW GLYHUMUWRXYW ALK VLWWSIHFUBDWEHU

JUXLW WUHHVY PRVWO\ FKHUU\GDWH RQ\I3Q FOOMQ IGRWF B/KHVWRU DU H J L
WKH FXOWXUDO YDOXH RI WKHVH PPWGBRYW WRSWIKHDIGQONH@VLY
RITHUV OLWWOH RSSRUWXQLWMWHWVRU UHFUHDWLRQDO DFWLYL
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YJLIXUH7DOO RDW JUDVV $UUKHQDWKKUWKXF KH DWKUX\NH FXW PHDGRZ LV ST

DQG FRPPRQ EXWWHUFXS 5DQXQFPOOXW XDPWL\ODMWBGHY FDSH RI WKH QRU

WKH YLVXDOO\ PRVW REYLRXV VSRRIXKQWDRQFLGD WRAWUDVW WR WKH J

PLG SURGXFWLYH VZDUG ) S5LFKWHW®@RSHY WKH KLJKHVW HOHYDWLRQ
PRXQWDLQV DUH XVXDOO\ FRYHUHG E
DUDEOH DJULFXOWXUH GRPLQDWHV I
S5LFKWHU

7KLV SURMHFW KDV UHFHLYHG IXQGLQJ IURP WKH (KUREBDQ 8QLR
~QQRYDWLRQ 3URJUDP XQGHU *UDQW $JUHHPHQW 1R RSHDQ  )XQG!
8QLRQ 9LHZV DQG RSLQLRQV H[SUHVVHG DUH KRZHXQIH GRRRWRI Wk
QHFHVVDULO\ UHIOHFW WKRVH RI WKH (XURSHDQ 8QLRWKRU (XURSH
(XURSHDQ 8QLRQ QRU WKH (XURSHDQ &RPPLVVLRQ FDQ EH KHOG UHVS




SUPER-G

SUSTAINABLE PERMAMNENT

/2. —17(16-7< 3* -1 0$5*-1%/ &/-0%$7( 0267/</0BF=("
'850-725 3/$7(%$8 *5%$66/$1'6 -1 0217(1(*52

e SHILRQUPLWRU QDWLRQDO SDUN ORQWHQHJUR

e SOWLWXGH P DVO

e &OLPDRHDQ DQQXDO WHPSHUDWXUH r& PHDQ DQQXDO SUF
e /RFDWLRQ (

7KHVH SDVWXUHV DUH ORFDWHG LW WIK 9 RQRWHDK HDR/ WRIQ QN R |
'XUPLWRU PRXQWDLQ DW DQ DOWLWXGMH RAKH\ MRRP RIPXUPLW
3DUN 3HUPDQHQW JUDVVODQGV LHUWKIGY ED UOHDZ CPDHD B KIDRIDE W
D PDUJLQDO UHJLRQ 7KH JUDVVODIQU®HAIH SUHGRPLQDQWO\

7KH FOLPDWH LQ WKLV UHJLRQ MW FRROD¥XWAHFAHUNGC RGVERQ@J F
ZLQWHUV 7KH DYHUDJH DQQXDO DLU&WHPKHH ZDWRHYW. \P FORV K
ZLWK DQ DYHUDJH PRQWKO\ WHPSHERWXHWHWRPRQW& LKHDQX
DYHUDJH WHPSHUDWXUH RI ;& O6MHRE FRYWRU ODG/MNYV BEHWAHDL
2FWREHU WR HQG RI $SULO $YWUDJIRMQQXDO UDLQIDOO L

7KH UDLQLHVW PRQWK LV 1RYHPEHUWQ@IWRU PRI WKHRRQWXDO
7KH GULHVW PRQWKY DUH -XO\ DQ@QWXKIROWODYHPBJ$HHU PR

7KH UHJLRQ LV GRPLQDWHG E\ WZRVRWSHE¥XDIYVYRHOLQEOBFDO
OLPHVWRQH VXEVWUDWHY DQG EVRIPWRVO 7RKG WIRAIOAD WHHVKXIE
KDYH KLIJK OHYHOV RI KXPXV 7KHOBRBHNRIEWKH @G VDKL) L QF U H
OHDFKLQJ DQG HURVLRQ GXULQJ KHDY\ UDLQIDOO

7KH ORZHU DUHDV RI JUDVVOD QK UDUMK ¥ O LIXIWO \V X UOIDA HAL W K D
LOQWHUVHFWHG E\ VPDOOHU KLOOY @®\G DJRF XV HBK HRUH KW\DYWR G
ZLWK RQO\ RQH FXW LQ VHFRQG XDOIWHUZXDUGNQGEDWWIOH VK
XQWLO WKH VQRZ VWDUWY XVXDOO\ LQ 1RYHPEHU

JRU WKH IHUWLOL]DWLRQ RI D DRIBO R GOU WDRIX WK H.\J UDAMMEO 0|
GXULQJ ZLQWHU LV VSUHDG LQ HDUDKHVEULIQHU $SSWH DV DOWH P
VORSHV ZLWK FRYHV RU VLQNKR XMW IDQUGEXYR YN G Z KB ® 8\ DRIFAFD V
RQO\ E\ JUD]JLQJ 6HPL H[WHQVLY® IOWYWHVYMNCRAMLEBQRORFEU®DFW I
EDVHG RQ PD[LPDO XVH RI JUD]LQXWQGWLIRQLQ DQLPDO Q

*UD]LQJ LV TXLWH H[WHQVLYH ZIQVKREXW Q0 WXQ B G OU & BDADWILIRE
OLYHVWRFN 7KH SODQW FRPPXQLM/\RLQ WISIHFIIHOUHDRFRP SHQW L
IDPLOLHYV
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7KH SODQW FRPPXQLW\ LQ WKLV DWHB VFRRISULYHQRIUD DQB

7TD[RQRPLFDO\ 3RDFHDH VSHFLHVY OORHAH G RP\LW B WBHKHD HR
J)DEDFHDH VSHFLHV SRVDFHDHLQDWVSHWHLHYV VSHFLEWDDQG .
VSHFLHV

'RPLQDQW VSHFLHV DUH $JURVWLLY [MORSNIORPKIARU B O BKIHRPIXY F
SUDWHQVLY )HVWXFD UXSLFRODWKRUBIOWHSUDWBQMDG HQQDIOLD
ODQFHRODWD 3RD DOSLQD 3RWHQKWALREXD/IFORQWXPLI OOFDHEY.RH
QLJUXP 9HURQLFD FKDPDHGU\V DRGMILEROD WULFRORU 5DG

6WXGLHV RQ WKH QXWULWLRQD ® PTIX}XDLOW\WL QR L WIKWW G A\DKQDWV A=
SODQWYVY ZHUH HLWKHU Rl HIFHOOKQQWUYWUR OPROGTR O G LMR\R G
TXDOLW\ DQG ZHUH Rl SRRU OXWULWLRQDOOTXIROUWHKOHVV
IRU DV PXFK DV DQG KDUPIXO XWRWHE IRBODQWYV XOXFGEGROLQL
IRUDJH TXDOLW\ RI WKHVH JUDVVDOQGYV

7KH DYHUDJH \LHOG LV WR FWDGH PDWWHID QIBY KIHHOG LV
QHDU QDWXUDO FRQGLWLRQ ZLWK VO RZF \®HWHOLRY BODED DH P
SHULRG

JLIXUH(DUO\ VHDVRQ YHJHWDWLRQ)RIXWKHIDVVODQGY GXULQJ WKH FXWWLIHJ VHMONRQYHIJHWDWLRQ DVSHFW
"XUPLWRU SODWHDX JUDVVODQGYV BKWWMREYLRXV VLIQV RI KD\ PDNLQU R®LWEKRQDOHIOM\VWDFNV —-Q DXWXP(
5DGRQMLE ZLWK DQ HYHQ VXUIDFH 3KRWR %RIODMQRYWEHQVLYHO\ JUDJHG 3KRWR
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e SHILROWHUJ WODQG 6ZHGHQ

e SOWLWXEBHD V O

e &OLPDRHDQ DQQXDO WHPSHUDWXUH r& PHDQ DQQXDO UDL
e /RFDWLRQ1 r(

7KLV SHUPDQHQW JUDVVODQG LVGVUWXIRQHIGY L\G KW K\HR MRV KR DWHN
JUDVVODQG LV KD RI ZKLFK KDIEDWD®RMHQWRWIRYGLDQ OF
ULFK GU\ WR PHVLF JUDVVODQG 1DKAL¥HWDLV D WRFAPRQ W\SH RI
6ZHGHQ

$ VWUHDP SDVVHV WKURXJK WKH DWHWDLWQ@OG WHG RQ DWKR/H MQ& St
SODWHDX EHVLGH WKH VWUHDP 7YYV ORIMWXDHPBD8RZNVRR WY OF
SHDW\ RU FOD\H\ VLOW ODGHQ VRLAW DOWXWDRQ WR\RWKHU K
DUHDV LQ WKLV SDVWXUH DUH RWKHUYHKDMM BXKFK OKZIOWH IORU

&RPPRQ VSHFLHV DUH $MXJD S\UDPLE®DGHV &DWWHIXEDRQHOHD
GHFXPEHQV 6XFFLVD SUDWHQVLY DWW JERBROGCIEDIERXOUPOHW R
SODQW VSHFLHVY RQ WKH SODWHDX LQ WKH SDVWXUH

7KH YDULDWLRQ LQ PRLVWXUH D®G6B ODQIXKW UEMKH PRR HUK HUWHW WH
GLITHUHQW SODQW VSHFLHV LQ WKH7IKH D DWQXUWKDWG\PRUWDY |
DORQJ WKH VWUHDP DQG LQ IRUHDW SEKWFWHWHRYSWEKHHYODWH
BLFHD VI\OYHVWULY -XQLSHUXV BRPRXQUVHERXOD] Y@S $IRQ XV V!

7KH JUDVVODQG LV PDQDJHG ZLWK WR WRXVML RIEDWVD W WREW LHYIH D
VWRFNLQJ SHULRG ODVWYV DERXW RQH'XBIHNI HYHUWVZDPWKJIUB]
FDWWOH DJHG \HDUV -Q HDODOPHHKDGIBDDVUY ISHRANXKFWLRQ L
KHLIHUV EXW QRZ LW LV JUD]H®G G HE/MH HIIKIHD WMD) QLHD Z LMHKD WR Q K
-XQH WR SURWHFW WKH FDOYHRWKRR SDKUOMIMWHY DPRQJ

3ULRU WR WKH V WKH JUDVVODOQERQ@QWDLRERDQ ISHZV WXIUHHH V
EHWZHHQ V ODQG XVHUV DOQWKXKHG QRWKNW UWH WKRH JUD
UHVWRUHG DV RSHQ SDVWXUH DQG FXRW W R QWIXKHD MW HEAH\Q E H UMk
VLWH KDV EHHQ XVHG IRU JUD]JLQRWLEFDRPWWRHEHIWRPROPD XXUH
WKH VLWH

7KH VWUHDP IORZLQJ WKURXJK WKHLERYWANRPD RFHNVKHEOYBIOD®!
SURYLGLQJ ZDWHU IRU WKH DQLPEDXAOKWYHQ GXWIKMI PRKN VGXIUH
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WKH VWUHDP HQDEOHG VXIILFLHQW IRRBREOHHIU SRUARLGP)DAWH. RRQ W

DOOHYLDWHG WKH GURXJKW FRQGLRZVRK \FRIFRECOUHGE QURSRW | W/
YLFLQLW\

7KH VWUHDP LV SURWHFWHG LQ WKHKDEWRIHD QG LWDMFNUJLDY H E
XQLTXH IDXQD RI ILVK DQG PROOXVOY¥OXKHG DQYWXKH ZBNGRZ
LQYHQWRU\ DQG LV DOVR VXSSRUWB GG EKRKHRMY. HQYLURQPHQW

JLIXUKBRPH RI WKH VSHFLHV LQ WKH SLROOOWHWUH $JURVWLV F
IX]XOD PXOWLIORUD $QWKR[DQWKXR @RI R O DX\NX P* D/OMXKK\ U X V

ERUHDOH DQG 5DQXQFXOXV DFULW EXQBUROLKWRWR WDNH
.DUOVVRQ
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e 5HJLRAR 9DOOH\ 3LHGPRQW 5HJLRQ -WDO\

e SOWLWXGR D V O

e &OLPDRHDQ DQQXDO WHPSHUDWXUH r& PHDQ DQQXDO SUF
e /RFDWLRQ 1 r (

7KH JUDVVODQG LV D VPDOO SDWJF D ®RSLOMQEGDORFD VRH G R Q WX Z
PDVO -WLV ORFDWHG RQKQLMPDO® S/OGHBRXRJWDLQ DU
GHHS DQG ZHOO GHYHORSHG VRL®N VREISHHRIG/ VER GMKRF N XW\U R
7KH KDUVK HQYLURQPHQW DQG W KWHQHRMLIWHLEY 1© HQ RE KQRI | \WHIOH/ |
VKRUW JURZLQJ SODQW VSHFLHV GR®X D\I IWRHQ DLQ/G UEHLGRPFDHVG/ S U

$V D UHVXOW WKLV JUDVVODQGSHLY \H[BW RIKWIRE IMXIMID RQBH VL (
LV DOVR KDPSHUHG DV WKH JUDWPDRIKL QM U\Q B REZHWWIUE OMKE
TXDOLW\ RI WKH GRPLQDQW VSHFIOHDWFWDWEQH\3LHMDRQWHEH FF
PLG VXPPHU HQG RI -XO\ WR EHJLQOQHQWLRILIDWXRY LVMLRSSO
OLYHVWRFN GXQJ DQG XULQH GHSRVLWLRQV GXULQJ JUD]LQJ

7KLV UHODWLYHO\ QXWULHQW ULARKQDWMHREHE\ SWKMW X¥YKIR UW &8B
DOSLQD D W\SLFDO JUDVV Rl SURGXEFWRLQMPMHRMWWK D/®W DWXFGHP
DOQORWKHU DEXQGDQW VSHFLHV NNHDXUHBIQWIOOMN. RO WRIKE KMUKPIS O L
KHUG VSHQG WLPH GXULQJ GD\V BHQ® Q@XKHKWR LY WYXXVWIEDLW L\
WKH KLJK IRUDJH TXDOLW\ RI LV&VFDHIBWDWWRQS RPMLKIWUDWWH 3
*HXP PRQWDQXP DQG 7ULIROLXP WKBOGEILHYSSWR BOPRQW EH
WKH SDVWXUH

7KH PDLQ WKUHDWV WR WKLV JUDVVWDOQGGDEALPDWHD GHKDHX
VSHFLILFDOO\ RYHUJUD]LQJ DQBVLRIVVRVY ORFR PSHGV§R R EIDHG H
DQG XULQH GHSRVLWLRQV SRVH NOLYHYRWRFW BKBEBHQJIHWHLC
%RWK RYHUJUD]LQJ DQG FOLPDWH IRMKD RQ HWZRIX B EWIDXLVAD @ KAR P
SDVWXUH ZLWK DQ LQFUHDVH LQUWMH D/EXHFG BQ AMMKRWSKRYMW W
WR WKH JURXQG VXFK DV *HXP PRQWINQXPSDQBP3RRAANJRIQRRW
VSHFLHV VXFK DV 5XPH[ DOSLQXV D@ &XKIKE&HDRS\RGUNYPSERF@/ LY
LQ D ORVV RI VSHFLHV ULFKQHVV DQG IRUDJH TXDOLW\

2Q WKH RWKHU KDQG WKH DEDQGRR®H®N RJIHPHWQ MW H RXOO/GV R
VKUXE HQFURDFKPHQW H J E\ 5KRGRGHHXRPW U8 U UXY LI HXX
WUDMHFWRU\ WRZDUGV DOSLQH VKHXEQBQKBNV HE&O MPHRGH UKD
SUHFLSLWDWLRQ DQG VKRUWHQL®E RD XV W HUQV HIADRXQV ERR Q.
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YHIJHWDWLRQ FRPPXQLW\ ZLWK HPHUJIHQBHFRIO RRV KW KHVSH FL
ORZHU DOWLWXGHV VXFK DV $QWHKR[DRMAXIB DRYLIQIXP DQG

JLIXUH2YHUYLHZ RI WKH SDVWXUH HOBWHOXRVW WXNLHZ RI WKH SDVWXL

IORZHULQJ SHDN RI WKH GRPLQDLDQW RWHWAMH GRHDY RI WKH GRPLQDQ

DOSLQD SKRW 0 /RQDWL DOSLQD DORQJ ZLWK WKH RWKHU
7TDUD[DFXP RIILFLQDOH DQG 3RO\VJIRQ X
SKRW 0 /RQDWL

7KLV SURMHFW KDV UHFHLYHG IXQGLQJ IURP WKH (KUREBDQ 8QLR
~QQRYDWLRQ 3URJUDP XQGHU *UDQW $JUHHPHQW 1R RSHDQ  )XQG!
8QLRQ 9LHZV DQG RSLQLRQV H[SUHVVHG DUH KRZHXQIH GRRRWRI Wk
QHFHVVDULO\ UHIOHFW WKRVH RI WKH (XURSHDQ 8QLRWKRU (XURSH
(XURSHDQ 8QLRQ QRU WKH (XURSHDQ &RPPLVVLRQ FDQ EH KHOG UHVS
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e SHILRQRKHPLDQ ORUDYLDQ +LJKODQG :HVW ORUDYLD &]HFK
e SOWLWXGH P DV O
e 80OLPDRMHDQ DQQXDO WHPSHUDWXUH R& PHDQ DQQXDO U
e /RFDWLR®R 1 R (

7KHVH VORSLQJ SDVWXUHV DUH ORRDWHKI WKILHROQVRO RYDR LD D
Rl WKH &]HFK 5HSXEOLF 7KH UHJLRUWHVWVDPR&VJUDPY\VLOD/QGYV D
KLIJKHVW FDWWOH VWRFNLQJ UDWH LQ WKH &]HFK 5HSXEOLF

7KH ODQGVFDSH ZKHUH WKH SDVWXUBNFWRHULVHREF DEXH & W IHH
IHYHUWKHOHVYVY GXULQJ FRPPXQLWWVUXBHH VW OWKS&SDVWRDO
FURS SURGXFWLRQ GHVSLWH HQRURWRKXR/QD BRX0QIVW/DE D MRQDQHU L
WUDQVIRUPHG EDFN WR JUDVVODQGYV LQ \Y,

7KHUH DUH DURXQG KD RI JUD V VIOD QRS VWG WK BIV\DQPQG LV F
GXULQJ -XQH DQG WKHQ XVHG |RXPPHLLE)IJEHG IWKHN QVIDWMH B/U H F
%ORQGH GVSFTXLWDLQH FRZV KO RAWK B1Q & IXBIIL RIUMUD VV O
E\ WKH EHHI FDWWOH GXULQJ WKH ZKROH VXPPHU

7KH JUD]LQJ VHDVRQ XVXDOO\ EHJLQV PIRW WADK HI RAD G RRZI $BRO L
JUD]LQJ DIWHU ZLQWHU SHULRG VSHQWLRWHREHG ZKEG BIQIBW
ILQLVKHY DQG WKHUH LV KLJK ULMMGRG)GH PADR HK WR WRHOVER L\
'U\ PDWWHU \LHOG IOXFWXDWHV EISWMDIEHQJ M@ G DLWIRDOGHQ
VHDVRQ DQG VRLO TXDOLW\ HVSHFLDOO\ LWV GHSWK

7\SLFDO VSHFLHV IRXQG RQ QXWUWGBLHH QW W XFOHSUDMWHHOW L) F BK C
3RD SUDWHQVLV 'DFW\OLV JORPHUDMNXWV UE RRIGLDERK OIS \
RIILFLQDOH &UHSLVY ELHQQLV DQB8 +IHUWDWFIOHXW §SBRB@3)NBODXY D
E\ $JURVWLV FDSLOODULYV JHVWXFRGRXIDWDX P $ QWO Q WHKDXHF
/IHRQWRGRQ DXWHPQDOH DQG 9HURQISFHU ARRDQMDIHG SUHVRQWXPR
FRPSDFWHG DQG UHFHQWO\ RYHUVHHGARDG DUHDYOD®WUWSB B HH \
LQ WKLV DUHD

$V FRPSOHWH VZDUG UHQRYDWLR&® BARWLRID D/JIKD 00 RZL WNR\L G XS
HURVLRQ RYHUVHHGLQJ ZLWK UHGY WXRROW X W AR'WKH LDLQR&@ ) F D
VSULQJ LQ WKH VLWHV ZLWK OR2AIHHIXPHY VKDUH DQG ORZ

6RLOV DUH VDQG\ ORDPV ZLWK W\SLFDO ZKLYAXOEH SBHHWAHRQ Wi
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IUHTXHQF\ 7KH SDUHQW URFN LVWIQKOVWXBQUXIRQJS B VEDWHWQL XP
Rl FDOFLXP 3KRVSKRUXV UHVHUYHV WDHMVXR@WXROOURKRRREXDVLQV
XVH

&XUUHQW IHUWLOL]JLQJ SUDFWLFRVXNVBAFRIXGHO®HUR RGULHQDNIOW R
W KD DQG DIWHU GU\ \HDUV DURXQQA DRPKO@LRP PMBDOHSHWHU
WR LQFUHDVH KD\ UHVHUYHV 7KHJDRQWWYH H3XW B[RO B [FKHD Q YHOQR |
IRU VWUDZ IRU EHGGLQJ

7TKHVH JUDVVODQGY DUH DQ KLVWRURFIXQOK TXDPRPUWD @GR WIREXQ
IDUP LWV QHLJKERXUV DQG WKH JHGBO VIRU B W W3 IDWPMWAYHIV | B L
OLYHVWRFN SUHVHQFH LQ D EHDXWLIXO ODQGVFDSH

6SHFLILF WKUHDWYV IRU WKH JUBVFODQSESNOIOY WBKIHY WDRJ RMCK 1B U/ |
DQG LQFUHDVHG WHPSHUDWXUHV GDPRDHV RMWROQHNYG EXTQBG
XQHYHQ VXUIDFH FDXVH GDPDJH RI PDEHFKRRQG WHDWHG X®RHAN
JHUPLQDWH IURP VHHG EDQN IRUDRRHOFRQWDPLQDWLRQ E\ V

JURP D ORQJ WHUP SHUVSHFWLYH WHKGDQHRBDWQ®HYV QKW ULH.G
DGGLWLRQDO WKUHDWV LI PDQDJHPHQW GRHV QRW FKDQJH

J)LIXUH 3DVWXUHV LQ %RKHPLDQLIRUBYLIFDQVVODQGYV DUH XVHG )DIXWRIS$IMRKU GU\ \HDUV DQG RQ DUHD)
KLIJKODQG SURYLGH PDQ\ LPSRUWIJXW WHARY\RWWWXGHQWY ZKHUH WHKHUWHOIUQQDERKIWH FORYHU GRPLQI
VHUYLFHV HVSHFLDOO\ SRWDEOHSPYWMNUHSWRGXEWLR@QG EUHHGLQWRFDWKWOE&HWKRAWRW RI JUDVVHV GX
SUHYHQWLRQ RI VRLO HURVLRQ FDWENRMKQVE\T&W UQUDMOLRGHMG XN PRQWKYV FDXVLQJ WURXEOHV WR IDL
DQG UHFUHDWLRQ SLFWXUH WDNHQ E\ 6WDQLVODY WDNHQ E\ 6WDQLVODY +HMGXN
+HMGXN
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e SHILR®LWH &DUSDWKLDQV 6( ORUDYLD &]J]HFK 5HSXEOLF

e $SOWLWXGH P D V O

e &OLPDRHDQ DQQXDO WHPSHUDWXUH r& PHDQ DQQXDO UDL
e /RFDWLRQ 1 r (

7KH THUWRU\MH 1DWLRQDO 1DWXUH RIHWVYISH¥HH V VU IDF KF RIRIDOVHV/[(
VFDWWHUHG WUHHY PDLQO\ RDGE DQ GVRKHPH O<W.DVSDIWWKXX DKMV
SURWHFWHG /DQGVFDSH $UHD ZKLFKUHV5BVBUMR2DDPGRSBKMW
1DWXUD QHWZRUN -WV WRWBO PRUHD LW FOX®LEXBXMLPLC
DUH ORFDWHG LQ WKH VXUURXQGPRUWH PRKMHQLQJ K DUHD RI

7KH UHVHUYH LV EDVHG RQ I0\VRQH DPOMY QRY HQD QD QG K MV W |
DUH VLOW\ FOD\ ORDPV 7KHLUGIHSHQ\GVL FD® W KH OLPHVWRQH
SDUHQW URFN $YDLODEOH SKRVSK® U XV OFRRZQ WR QWH W'Q O/RKH /\DR
FRPPRQ SKHQRPHQRQ RQ WKLV EHGURFN

7KH PHDGRZV LQ WKLV DUHD FRQVLR® WRISHMYHURP GUHUHWDW
VFDWWHUHG WUHHV WR VPDOO VSUEQPVPRIQGUIOHFQWRIKN PRW
HUHFWXV %UDFK\SRGLXP SLQQDWX® &MY XFRQWOSQEFR 2RHD®I I
DUXQGLQDFHD LV D GRPLQDQW V S N ¥ JLHON IDX\PLLRQ SLO/D WM S/L F D C
ZKLFK ORFDOO\ SUHYDLO RYHU JUDWKAY X ¥H OXORMHM RALPOX GTHU L | R
DQG OHGLFDJR IDOFDWD ZKLOH RWHKHWEHRPPRQHDSHUFDEVRDI
SDQQRQLFXP )LOLSHQGXOD YXOJDUWPV —QX.OODQ VYORO WAL@IX L @BIO
DQG 6HUUDWXOD WLQFWRULD

-Q WRWDO PRUH WKDQ YDVFXE@BHGOBERUGHHF L YVWKIHY HH V |
ZKLFK DUH OHJDOO\ SURWHFWHG GYXHWH] LOPOWHEH SLGRHWFRU |
KRORVHULFHD EHH RUFKLG 2 2FKIHWNY SHFQEWHMYXHUDORFDO S
$QDFDPSWLV S\UDPLGDOLV SRSXQDW{HQ@]HFKWNVEHSEAEOLHRVWR X
SURWHFWHG DW WKH (XURSHDQ OHYHQHM\WX&RHUW WaHHJ UDWXOD
*ODGLROXV SDOXVWULVY ODG\ V OFIHROHWYV & QGLIXG VDRV LFDO |
JUDVVODQGYV RI THUWRU\MH EHORQU WR QBKHQUUFKRIYHV BS WIR
SODQW VSHFLHV FDQ EH IRXQG LQ D SORW RI Pt

7KH QDWXUH UHVHUYH LV SDUWQBX RDUHOAWI ¥ FKH § Q HV V@I ISFSIHO Y
OHDIKRSSHUVY JUDVVKRSSHUV DQG H HMRAHO HH\Q G D QDAMIGIKEY JD D
SRO\WWDUFXV GHQWLFDXGD DQG 3VRSKXV VWULGXOXYV




. & ~
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$ GLVWLQFWLYH JURXS RI LQVHFOALLWH\LVLIRRIPHGEL @Y BVXAL QY HASBIR W
KHFDWH VFDUFH ODUJH EOXH QLRFNEGUDPHY WHOHOXWDUD @EOL

7KH UHVHUYH LV LPSRUWDQW IRU JUDMYVIODIQENMUBYGERSEQ WRR
RWKHUV FRUQFUDNH &UH[ FUH[ PRBROPRQ@WDQJ WKHE HWLR Q|
WRUTXDWXV DQG JUHDW JUH\ VKOLNH KIBPQWXV H[FXELWRU

7KH :KLWH &DUSDWKLDQ JUDVVODG®IGVFRIDWHL SK¥REDE O | R LALVD C
DQ DFFXPXODWLRQ RI PDQ\ VSHFLHRVY DW V8 DR LFKID D UUVMWN H
JUDVVODQGYV GDWHV EDFN WR GREQ WKW )XORWHGFHQPWE H
JRQH ZHUH UHIHUHQFHG LQ D UHPLRQDWKPPISQ W& W\ OWW K HD U H
PRZQ RQFH D \HDU E\ ODQGRZQHUV IQRPQWKH OQDPHHV X UADR )
JUDVVODQG DIWHUPDWK ZDV ORFDOO\ JUD]HG

%HIRUH WKH DUHD EHFDPH OHJDOE\ WBHMAWWNFHWHG D \D OF IQWDWLE!
EHHQ GHJUDGHG E\ PLQHUDO 1 |IHUMRSHW LIMEDRGE QHEBH YL@ Rt
WKDQ KD RI VEFUXEODQG KDV EHHIUFRODYBQ® HBUEDEN WRR
HDVWHUQ EXIIHU ]JRQH DQ DUHD R3 EMHQ LOKMHJIKQBK KORXJIK
DQG WKHQ PDQDJHG DV DUDEOH OD QGIJZRQ UM VW R G HRA [ZM YWKH

7RGD\ WKH UHVHUYH LV PRZQ RQFH \SHRQ\WDWJIJHB\ISERGXWF
GHSHQGLQJ RQ ZHDWKHU FRQGLWLRWR/L 00 HIXWHOIWR SIRYEGV IVRQ
SDUWV DUH WHPSRUDULO\ OHIW XQPLRZQ SWOR QPO QKDER SWRZY
VKHOWHU WR LQVHFWV 7KH PHDGRRY¥QBIWK PWAQ DSV ¥ \RWD Q& }
WKHLU PDLQWHQDQFH LV ODFNLQJWDO WU ED @R/D WR RDVOPH® (
RI WKH DUHD LV PRZQ ZLWK WUDPWRBGR Z¢ @H¥H B X W RS QD0 O\
SURYLGHG WR VXSSRUW QRW RQOR GRURBX FWFIKRIP H ¥J UELXMQ B IO
FRQVHUYDWLRQ PDQDJHPHQW DQG 0BQWRUMPHQR G URIQYGWPPHIS |

JLIXUHIHUWRU\MH 1DWXUH 5HVHUYH JMRUHBSREXQKBY ULFK JUDVVODQG P

UHVWRUHG JUDVVODQG LQ EXIIHEDURQHZLWHWHRMRRRQ KHGJHQHWWO

H[WUHPHO\ VSHFLHV ULFK KD\ PHIGRFZIWDGKRWRRUWKHUQ EHGVWUDZ

6WDQLVODY +HMGXN DQG G\HU V JUHHQZHHG *HQLVWD WL
ODUFHO 5HNHUV
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e SHILRIRUWK 3HQQLQHV (QJODQG

e SOWLWX®HD V O

e &OLPDRHDQ DQQXDO WHPSHUDWXUH R& PHDQ DQQXDO U
e /RFDWLR@®R 1 R :

7KLV JHQWO\ VORSLQJ VSHFLHV UILNKORFDOINHZ KD HPHEWIR ZHD L
'‘XUKDP 7KH DUHD LV SDUW RI WKH RRUMK BWDRQGQAEY BDWRL
$21% DQG LV GHVLJQDWHG DV D 81(6&2 *OREDO *HRSDUN

+D\ PHDGRZV VXFK DV WKLV DUHIKWDUV DRW HUG VGAKIUABRQQIOW KH L
DQG HDUO\ VSULQJ E\ VKHHS DQ®RH WRWQQ OH P RRYHH/ WR RX Q G
DOORZ WKH KD\ FURS WR JURZ

&XWWLQJ WR PDNH KD\ LV GRQH RPN BOG BHIDW HE PEHAH HEH R U
UHWXUQHG WR JUD]H WKH DIWHURDWEKSSQUPBWWR QY DRIODL P
PDLQWDLQ QHXWUDO VRLO S+ FRRGQWDRA QS SIDARQWZRQ KR D D U
WR UHVWRUH QXWULHQWY UHPRYMB EDW R HDIGHR X\D \DEHWHRBQ 7D +
XQGHU WKH (8 +DELWDWV DQG 6SHFHRAXLUHM PWIOWDH HEZ KDRMK W
LQWHQVLW\ LQ RUGHU WR UHWDBIUY WKH KLJK ERWDQLFDO GLY

1RUWK 3HQQLQH KD\ PHDGRZV PD\ VXSYXFHWD VY DI EHIKRZHW
HXURSDHXV DQG /DG\V PDQWOH $WFKWHKMLQO DHDXO0 LPS RW WEDXQ F
FRPSRVLWLRQ ZKLFK W\SLFDOO\| IDBQDOXQBHWWIWHRE. &ODA
$QWKR[DQWKXP RGRUDWXP *HUDQLR®E V22YQW WRXRVKHDYRD DH
DQG FRPELQDWLRQ RI JUD]LQJ DG HPUMW LIDUH IXQ®LEYALHE X\DRO G R |
GR LQ PRUH IHUWLOH RU XQGLVWXUEHG KDELWDWYV

7KLV FRPPXQLW\ LV GHVFULEHG DWOFAG\ KHWEKUDRK QHDWW
IROORZLQJ VSHFLHV SURPLQHQW L® WEHOWWDHGD QRRG VAROYQ'
DQHPRQH $QHPRQH QHPRURVD ZDWHU PHODRFKREP WKIYD\WE
KHWHURSK\OOXP EXJOH &LUVLXP KHWRURBK\DIOX R TXQGH VKRG
7KHVH PHDGRZV DOVR SURYLGH DQ L@BRUWIDBWD WH KL WORK IIRW |
DQG WKUHDWHQHG ELUG VSHFLHVHLR®FOXGLOB WEH\ SDDWN LG
WHWUL[ DQG FXUOHZ 1XPHQLRXV DUTXDWD

7KH 1RUWK 3HQQLQHV $21% VXSSRUWWHPUIRX®A NRR WRK HX S O [
PHDGRZV LQ WKH 8. 7KH SHUVLVWBQB83HRH QMW DSGIDFMWRLFDIY PV
DJUL HQYLURQPHQW VFKHPHV KDV I OHRYNORI HK®D WHHHDERRZS/OW W
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RFFXUUHG LQ RWKHU DUHDV RI WRRX8.KLIDV DUH BAHHIBA QRII SH |
GUDLQDJH 1RQHWKHOHVV KD\ PHDGRZHVY QD WHKH HROMWX. GHQ
H[WHQW DOEHLW DW D VORZHU HDWRH WEKL KKV HIGO LLNJH/DON QX
PDQDJHPHQW LQFOXGLQJ WKH DSSHOOFRUW./RQLRHBDQXIDFWXU

JLIXUH6SHFLHYV ULFK XSODQG KD\ PHDGRZRIWWE&ESSHU :HDUGDOH
SBHQQLQHV 8. 3LFWXUH WDNHQ IURR IWKHAHERWWK 3SHQQLQHYV
DYDLODEGKHVMMBWH Z727Z QRUWKSHQQLQHY RUJ XN ZKDWYV
VMSHFLDO ELRGLYHUVLW\ KD\PHDGRZYV DFFHVVHG 1RYHPEHU
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e SHILRQVNXQVEJ +XQJDU\

e SOWLWXGHD V O

e &OLPDRHDQ DQQXDO WHPSHUDWXUH r& PHDQ DQQXDO SUH
e /RFDWLRQ (

&ORVHG GU\ JUDVVODQGV ZLWKRXW XBPDXWHUY RK OV R XO VD 6 HY HOR
EHGURFN RI WKH SODLQV FRYHU DURX®@&H 'DQXDH DOWV]IRYQV
+XQJDU\

7KH PLQLPDO FRYHU RI WKH KHUEHODHMW EHLQJ AZIDVWKI WRLO R
PRVV OLFKHQ RU DOJD 'RPLQDQW LIQU®\V VYHYV®EKFIDHV DDQH URD )
&KU\WRSRJRQ JU\OOXV 6WLSD FDSOILOODWDOWKIRRFRQRDV W VK
QXPEHU RI GLFRW\OHGRQRXV VSHAHGIVAHYV KBERPWRODBYH KXQGU

7KLV JUDVVODQG LV DURXQG KD DRI ZAMXD RIQGDY ¥ WD BPH DAGZ R |
RQH LQ -XQH DQG RQH DW WKH HQWGXRP X IXWW[WKH®OHOK H5 U\ R
LV SRVVLEOH $GGLWLRQDOO\ H[DWWRQOHY D OMRD]|RDBEXEVWKLRF
SHVWLFLGHY DUH DSSOLHG RQ WKLV JUDVVODQG

7KH PDLQ WKUHDW WR WKLV SLHMHJRPHO VIBPIHW BHRXGKWWH U
ERDU GDPDJH 2YHUJUD]LQJ RI WKRPPRODVVAKLGE& DWDOWRVE Sl
UHJHQHUDWLRQ DV ZHOO DV WKH LSYUHH GIOQRMW RV SHRPHVL§XDBK
VIULDFD 2Q PRUH RSHQ DHUDV RI WEHHJPDW®YODQREX Q & K/H
6SHUPRSKLOXV FLWLOXV

7TKH PHDGRZ LV SDUW RI WKH .LVNXRWVEK BEHBWQR QDO PFHUM P XV
ZLWK 1DWLRQDO 3DUN UHJXODWLWRIQS/X O/IX\M M HVIKED WK OVCKWILWR QR LD .
HQVXUH WKH SURWHFWLRQ RI WKW DQUHWW \2 R L \S WROW IGBDW H-GNVEIXW [
ODQG IURP LQYDVLYH SODQW VSHFLHYV

7KH PDLQ SXUSRVH RI WKH PDQDJHPHQWLRI WXKH DAD QKGL KON SG +
WKH RZQHUVKLS 7KH DUHDV RI WRH UMNVKDXYQH 8\ KHD S/UL RRIDUWD. W L
SURWHEWLRQ ZKLOH SULYDWH SURBHIWXWLHHG/ W R HJ IVIRP HDWL P ¥ R
SRVVLEOH 7KDW LV ZK\ LW LV YFHRPRRLPGRADWVWLQRW ¥IRWEKXWEKG 1D
RQ WKH PRVW DSSURSULDWH PDQDJSBR®YWFMIURBRDKG QKK WL B
IDUPHUYV
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JLIXUH)RUPHG RQ UHODWLYH KXPXV ULFK VDQG

VRLO WKH VRLO LV HLWKHU ERIRZQ RU LI HYWDEOLVKHG
GULHG PHDGRZ LW LV JUH\ VKRZLQJ WKH SHULRGLF
ZDWHU LPSDFW 7KH W\SLFDOO\ X

%*EZF7>§§VLV¥ID JJFE% Iill_\|/ VSHFLHV RI1 FC
RU WZLFH D \HDU DQG H[WHQVLYI-\|/ H IT-R/ DL? R)Vl\[|

WXFD UXSLFROD
(VIWHU /HOOHL .RYEFV &KU\WWRSRJRQ JU\OOXV 3RD DQJXVW

%YRWKULRFKORD LVFKDHPXP DV ZHC
KXQGUHG FKDUDFWHULVWLF GLFRW\C
VXFEK DV 2QREU\FKLV DUHQDULD
YXOQHUDULD 7TULSOHXURVSHUPXP
7TULIROLXPSUDWHQVH 6LOHQH Y XC
SUDWHQVLY &HQWDXUHD MDFHD & \
FDURWD &DUGXXV QXWDQV 3KRWR
.RYEFV

7KLV SURMHFW KDV UHFHLYHG IXQGLQJ IURP WKH (KUREBDQ 8QLR
~QQRYDWLRQ 3URJUDP XQGHU *UDQW $JUHHPHQW 1R RSHDQ  )XQG!
8QLRQ 9LHZV DQG RSLQLRQV H[SUHVVHG DUH KRZHXQIH GRRRWRI Wk
QHFHVVDULO\ UHIOHFW WKRVH RI WKH (XURSHDQ 8QLRWKRU (XURSH
(XURSHDQ 8QLRQ QRU WKH (XURSHDQ &RPPLVVLRQ FDQ EH KHOG UHVS
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e SHILRHKDVWHUQ SDUW RI ODJRYLD 3RODQG
e SOWLWXGHD V O

e &OLPDARHDQ WHPSHUDWXUH r& PHDQ DQQXDO SUHFLSLWD\
e /RFDWLRQTr1 r(
7KLV PHDGRZ KD LV LQ WKH YDO'®HH\ RIGWMRAHQ@WGWR IRUHYV

WKDW KDYH QRW EHHQ XVHG IRU H HKOYOHUJBIOWHPSIR/U D ® HMDH) DIVW L
FRQGLWLRQV RI WKH KDELWDW

7KH PHDGRZ LV SHULRGLFDOO\ ZQWZDW HU UHWAQW WR JWRHK VX!
LQ VSULQJ DQG DIWHU SHULRGVORIDRN YD\ QWBDY RLMOIOY DKHGLF
YHU\ ORZ SKRVSKRUXV DQG SRWDVVRXPKPRQOWRM) WK HRARHIIPBIW GC
ODVW WKUHH \HDUV DQG SULROLWHRUWKIHWUHDWSBUHQ ROQPFAMLS!
DWwW NJ 1 KD

7KH PHDGRZ LV PRZHG WZLFH D \HOUHDHWH VLWDWHXW XHIDOEKJ [0
GRPLQDQW JUDVV VSHFLHV +ROFXRLODROWXVKHXVHBDRQG LFXV
$XIXVW RU HDUO\ 6HSWHPEHU

7KH \LHOGV DUH ORZ DQG DPRXQWPWR SURGWXRBY 1TKHOG GULHG
LW WR FDWWOH 7KH IRUDJH YDOHAR QRPULEFWKHWUWP @R IV BIQWG PLHD (
SURGXFWLRQ YDOXH +RZHYHU LPMH\Q WD ®OH Q@ WXRUHPWILER QV
~Q D UHFHQW ERWDQLFDO GLYHUWODUDSOEQWP WSWFLHVYZWE
LQFOXGLQJ WKUHH SURWHFWHG MBWFQRVKL]DLYDWLEQIN FID QC
LQFDUQDWD

7KH VZDUG ZDV GRPLQDWHG E\ +R O MXK/X P IRGIRWDOW X$Q W ORJ[ID[QQ L
SDQLFHD 5DQXQFXOXV DFULV 5DQXRERKOXKVWWHTHDYG /XD X V
SUHVHQFH RI $QWKR[DQWKXP RGRUDWWR LNVQGQ/XXBDVEDBGSHM
VLIQLILFDQW GHWHULRUDWLRQ Rl WKH KDELWDW

'HW FRQGLWLRQV LQ VSULQJ DQQ DUNWRRH K HIDYA\VHU D L @ KOHD G HLU
K\JURSKLORXV VSHFLHV LQFOXGLBYHKDPGM. DORIVHFSEXMRLY D &L
DQG O\RVRWLV SDOXVWULYV

7TKUHH SODQW FRPPXQLWLHV ZHUN W IRMWAIQOH R L ORHFG WHGHT Q HWD U
FODVVLILHG WR 1DUGR &DO O XQ HMNHND AFROFMDPVAQ LAMK\H RIFHFIXRIQY GL Q OW K
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WHUUDLQ DQG EHORQJV WR WKH &BKBXFKOBDWLVR BHOH MFKHMWIKEDF® |
WR WKH FODVV OROLQLR $UUKH QG VWIORWHW HDRDW & HL & U/ MOQXTDIW |
YDOXHV Rl WKH 6KDQQRQ :LHQHU GLYHQWGULWDWGGWEKH KLJK E
WKHVH FRPPXQLWLHV

OHDGRZV ZLWK VXFK KLJK IORUL VLI UIFBREBDYD ® U'KK He MR W K
YDOXH SURGXFWLRQ WKH\ DUH R IPHHQQV DEN IDLWAH BRY D EUDH\NGHRID:
SODQW FRPPXQLWLHV LQ WKHVH PHDIG XS SRUNX LIRRV | DLUPIHQUR
WKHLU H[LVWHQFH WKURXJK UHJXODU PRZLQJ

JLIXUHBHULRGLFDOO\ ZHW ODWH FUYWXRHD'GRW\ORKKL]D PDMDOLV D ¢
IORZHULQJ DVSHFW RI /\FKQLV NSWEN¥X®EFRQW LQ ZHW DFLGLF DQ
SDOXQFXOXV VS SKRWR ODULD -DKOEFINODWY LQ WKH &DUH[ SDQLFHD F
D ODUJH SURSRUWLRQ RI $QWKR[DQW
DQG +ROFXV ODQDWXV SKRWR O0DUL
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e SHILRQHUJLVFKHV /DQG *HUPDQ\
e SOWLWXGHD V O

e 80OLPDRMHDQ DQQXDO WHPSHUDWXUH r& PHDQ DQQXDO SU
e /RFDWLRQ r1 r(
7KH SDVWXUH KD LV FKDUDF&DHPELWROED QGVKWEERZVORSH\

ZKLFK PDNHV JUDVVODQG PDQDJHPHQWIODFKOKO@QHQIL @ R Q GHK.MMHR
FRQYHUVLRQ RI XVH RI WKH ODQ®HAN RD D»WOJLH WAR X0Q3 DWW X U H
KRUVHV LQ

7KH SDVWXUH LV VXEGLYLGHG LQWRDWHKUHHWSOMNARRMENVO \ 7\KW R F
IRXU SRQLHV IURP 0D\ WR 2FWREHRFNLQVKSRIQHRREW WRZRRWXW WR
HDFK SDGGRFN

'XULQJ WKDW WLPH WKH DQLPDOWWRYH DFKRRXVVWIR GMKHD
VXSSOHPHQWDU\ IHHG 'HSHQGLQJ RKRULRWHDVIHD)Y DEGBE¥VOLKH Z
WKURXJKRXW WKH ZLQWHU ZKLOH UHHHGE LYY QK M XESHBWHPHQWD U

7KH ILUVW SDGGRFN JUD]JHG LQ VSWR)JAHDDWLHAK/LVURP\ \ HIOWD Q
SDGGRFN UHJXODUO\ KDYH WKH SRV LEKALW\DWRODWREG EBH Y\ F
VPDOO DPRXQWYV RI PLQHUDO IHUVEXONW WHKLWHBHD\FWERHEZDWVYVGL

$V WKH VORSH VHYHUHO\ UHVWUWL FWR/SW K®J X\MH SRIVRREIOIHQRQ O\
OLPLWHG WR VSHFLILF DUHDV WROQSUHWNYHQBWOWKWHSMBUHD & XAK LC
GRFN 5XPH[ REWXVLIROLXVY RU EDDFNEHUULHV 5XEXV VS

7KH QHDUE\ IRUHVW DGGV IXUWKHW RAKDROOHYVIMWR ZRRG\ 86 T X
ZLOG ERDU GDPDJH

7KH SDVWXUH UHFHLYHV QR FRQVHUWB WLRQV S5 D ALH@WPR UGIH WK
VSHFLHV 7KH ELRGLYHUVLW\ IULHRQGOURRPD WMXHR PBDQY IWHWWKROU V
UHTXLUHPHQW RI KRUVHV ZKLFK HHHGE N\ IGEHLH H LIRKUDAHVW KD Q
OLYHVWREFEN DQG WKH RZQHU V KRQYL¥WXRHA VW DQRDJIAHPRIRW O
KXVEDQGU\ LV D WUHDVXUHG OHLVXUH DFWLYLW\

0DQ\ RWKHU ORZ \LHOGLQJ RU GLVIOBRQGW IR *HUPDIH JDWOLF K
RXW RI UHJXODU DJULFXOWXUD ® \X\DH) GDWHK XIW NV JHYCGH 6\ KRB VD E D ¢
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~Q FRQWUDVW WR YHU\ LQWHQVIMHHBD KW X G HS/H LPLD R D E B B HIQRW L
RIWHQ H[WHQVLYH DQG FDQ FRQWUEHXRIH SWEPW®&HQMD LUQWW
DVVRFLDWHG ELRGLYHUVLW\

JLIXUH'LHWDU\ UHTXLUHPHQWYV RI)KRKUWHVFSHFULHY W\SLFDO RI D ORZ(
ILEHU ULFK HQHUJ\ SRRU IRUDJHPHRGRDRUUEKHQOWKHUHWXP VXFK
ZLWK HIWHQVLYH JUDVVODQG SWIHhVOHAMAHQWHXFDQWKHPXP YXOJDL
SKRWRJUDSK $QMD 6FKPLW] ELHQQLY 'DXFXV FDURWD RU &HQWD)>
DOVR EH IRXQG RQ WKLV H[WHQVLYH(
SDVWXUH 3KRWRJUDSK $QMD 6FKPLW

7KLV SURMHFW KDV UHFHLYHG IXQGLQJ IURP WKH (KUREBDQ BQLR
~QQRYDWLRQ 3URJUDP XQGHU *UDQW $JUHHPHQW 1R RSHDQ  )XQG
8QLRQ 9LHZV DQG RSLQLRQV H[SUHVVHG DUH KRZHXQIH GRRRWRI Wk
QHFHVVDULO\ UHIOHFW WKRVH RI WKH (XURSHDQ 8QLRWKRU (XURSH
(XURSHDQ 8QLRQ QRU WKH (XURSHDQ &RPPLVVLRQ FDQ EH KHOG UHVS
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e 5HILRARGJRULFD ORQWHQHJIUR

e SOWLWXGHP D V O

e &OLPDRHDQ DYHUDJH DQQXDO WHPSHUDWXUH r& PHDQ DQ
PP

e /IRFDWLRQ (

7TKHVH SHUPDQHQW JUDVVODQGYV EH@RIQDWHRGWIKIDVVERXQ GR/ X
JUDVVODQG VXFFHVVLRQDO WUDARPAWBRQ\W |IRQY MWK DRYCGNVEKUMHQ G
ORQWHQHJUR 7KH JUDVVODQG FDVHLVYWXRGERDGVHMF WICE MK HK HAXHU
SRGJRULFD YLOODJH 'UH]JD DW IDQVDOWLWXGH WR

7KH DUHD LV FKDUDFWHUL]JHG E\ HNXEGW\GIHP BWBHGLIWKH KB V
FOLPDWH LV FKDUDFWHUL]HG E\ \SDXYXRAHXWY D@\ KIRWG DBRYEG GUD
7KH DYHUDJH DLU WHPSHUDWXUH RIEWWHAHHRO G H& W QRR Q W& E
VQRZV 6XPPHU LV WKH GULHVW WLUP M RP SMKHD WHKJKH RKAVIOH ZLC
UDQJHV EHWZHHQ ;& DQG ;& TKBLRYBHOOJH DQQRP ORI ZKLF
IDOOV LQ WKH SHULRG IURP $SWHPWRUWEHKLROHGGOHDRIOVHIJRP |
WKH HQG RI ODUFK

7KH JUDVVODQG LV D URFN\ DQG JUIDOVO\ DURWYVZDWE PXBR OOD L
UREFNV EUXVK DQG ORZ IRUHVW WHKHVWDWDRAZDV3UHYXRRVO\ PR
IRU KD\ SURGXFWLRQ RU WR JURZHYHJBDWBB®HNU H PRINW QN KD E
QHJOHFWHG DQG DUH WKHUHIRUHZILQWUBRVKBYOD RY Y HEGR/Z Q

7TKHUH DUH VHYHUDO W\SHV Rl UX\GBQBOGHA D Q &HER PHPXXRW WH H P
LQ WKLV DUHD ZKLFK GHYHORSH®RP IWKHKN DEDASRRQMHR WD QUD J |
IRU JUD]LQJ DQG IHHGLQJ OLYHV@WWFN DWKB PRE WILFHS5RVWIKH S
FDOOHG $JURVWLHWXP FDVWHOODQDH

$FFRUGLQJ WR DQ LQYHVWLIJDWKRQIJED YU GFRRPVXR LW\ $ M RVWL
GRPLQDQW LQ WKLV JUDVVODQG RHKH PRPHPXLHMW \LDROXGL\GY

IDPLOLHVY 7KH WD[RQRPLF VSHRWGERPLRDWKB EPIiRDFHDH
$VWHUDFHDH VSHFLHV )DEDFH M LINYGHDREKD F WIKHI Q $SL DF H |
'RPLQDQW SODQW VSHFLHV DUH SUKRNDWMWK X P VRAGROUDMNQCP PRI
LVFKDHPXP 'DFW\OLV JORPHUDWD /RDWXS\BRP QLLFXGODROWKX®Y O0HG
3KOHXP SUDWHQVH 3LORVHOOD RODOKALILEDQOPVIQNRIDIE D PQOR
PLQRU

7KH KLIJKHVW FRYHU YDOXHV ZHURWXNMN KRQYIORXI BB YE&VMRUHGLF




SUPER-G

SUSTAINABLE PERMAMNENT

'DFW\OLV JORPHUDWD 6DQJXLVRUEDRBRYPW X$Q VB KB [@WY VIRX ® I
7JULIROLXP RFKUROHXFRQ 7KH JURXNIGH WSHHFQ AWM QMK DYH B\U J
JUD]LQJ QXWULWLRQ TXDOLW\ DFERX@®W SRDQW VSMKEHHM SUR
TXDOLW\ QXWULWLRQ DFFRXQW IRBI WK DAKLDHR WIKGH JIRKIS T)
DFFRXQW IRU

'RUWKOHVYVY SODQWYV DFFRXQW IRULF DPFERXRIWPRXO WRI[7KH
XQGHUOLQH WKH UHODWLYH SRROD@WDHRPPXQROWW\ RAHWEKLR BLC
WKH JUDVVODQG UDQJHV I[URP GWRPDWWHW RI JUDVV

7TRGD\ WKHVH JUDVVODQGY DUH PEYWOUKOVB®WLNRROIJWPIDQD Q
DQG VKHHS DQG SDUWO\ IRU KD\ SR GX BWIDAFQV LYGIG\ R N DFO O\
RU WKH EHJLQQLQJ RI -XQH

'XULQJ WKH VXPPHU PRQWKYV -X0O\ DQE FRPSOMWHION GUDD QG
VRXUFH RI IHHG +RZHYHU DV IURH ROQYWWPEHUDEZQWWHRKRWHKIUD\
DIJDLQ DQG SURYLGHV YHU\ JRRG JWHKH QB 0B U HVISH RLHDWOW \RR Q
SUHYLRXVO\ FXW )HUWLOL]|DWLR® RURRWRKHQW BDDWXUBVHR®WUR L

'XH WR ODQG DEDQGRQPHQW LQ WKHVEHFPUHDY LMUHQXPEAQG
OLYHVWRFN DQLPDOV VKUXEV DQDBU®RYSIRHIHEMY Y HDIHIN B RN
LQ UHFHQW \HDUV

JLIXUH (DUO\ VSULQJ YHJHWDWLRQLYXUWDEDWH OPYG LQ IXO0 YHIJHWDW
KD\PDNLQJ 3KRWR ' 5DGRQMLE 0D\ RU EHJLQQLQJ RI -XQH ULJKW EH
FXW 3KRWR ' 5DGRQMLE




SUPER-G

SUSTAINABLE PERMAMNENT

JLIXUHBRPH JUDVVODQGY LQ DXWXPQIXDHSHW\HKFHDO XQPDQDJHG DQG DI
ORQJ GU\ SHULRG UHJURZQ DQG YHDVWXD@Y® ZQWKRUORW VKUXEV 3KR
JUD]LQJ VLQFH 6HSWHPEHU WR 1RYHPEHU HYHQ

GXULQJ ZLQWHU 3KRWR ' 5DGRQMLE

7KLV SURMHFW KDV UHFHLYHG IXQGLQJ IURP WKH (KUREBDQ 8QLR
~QQRYDWLRQ 3URJUDP XQGHU *UDQW $JUHHPHQW 1R RSHDQ  )XQG!
8QLRQ 9LHZV DQG RSLQLRQV H[SUHVVHG DUH KRZHXQIH GRRRWRI Wk
QHFHVVDULO\ UHIOHFW WKRVH RI WKH (XURSHDQ 8QLRWKRU (XURSH
(XURSHDQ 8QLRQ QRU WKH (XURSHDQ &RPPLVVLRQ FDQ EH KHOG UHVS




SUPER-G

SUSTAINABLE PERMAMNENT

/2: —17(16-7< 3* —1 )$9285%$%/( &/-0$7( 028YB& &87
'5< &%$/&$5(286 *5%$66/%$1' *(50%1<

e SHILRQZDELDQ $OE *HUPDQ\
e SOWLWXGHD V O

e 80OLPDRMHDQ DQQXDO WHPSHUDWXUH r& PHDQ DQQXDO SUFL
e /RFDWLRQT1 r(
7KLV VPDOO DUHD KD RI GU\GFDORPOLWHRDWHIU RQVOBKE OR:?

6ZDELDQ -XUD HVFDUSPHQW IDFLQY WDRKMKE RF(KBIWHH G URK- NP X G U
RQO\ D YHU\ VKDOORZ VRLO OD\HU KDV GHYHORSHG

7KH SRRU ZDWHU UHWHQWLRQ DQG VOIRZQ QKIW WIKHHQWRERQEH
SURGXFWLYLW\ OHYHOV DQG IDYRZBUV VGG FILG N DV DAV /G WHF
%URPXV HUHFWXV LV WKH GRPLQDQW JUDVV VSHFLHYV

6SLQ\ UHVWKDUURZ 2QRQLV VSLQRAKU XD OHD¥FKIHYRKWVJINXERY
DQG PDQ\ SODQW VSHFLHV RI KLJKVFRQH FHWHDAMORQ HQIW FUKHHY
*\PQDGHQLD FRQRSVHD DQG WKH EHRIBX® R ZHWL & BRFHFER XIRD HAFV
DUHD RQ WZR VLGHV DQG KHGJHV \RILERIVMBN WKR D Q R B/UKKHWX V

‘'U\ FDOFHURXV JUDVVODQGYV DQG EYHUWFWNWRRRRQ KIHR®J MWK IDW H
ZKLFK LV D SRSXODU GHVWLQDW LRHL VXKW K IDN\AVQUYD G HRW RK Y\ |
FXOWXUDO YDOXH DV D WUDGLWURIQWHD W DIJQHBN KHVHV W QW R D KR
HVSHFLDOO\ ZKHQ WKH\ FRQWDLQ RUFKLG VSHFLHV

7KH JUDVVODQG LV PRZQ RQFH D \RPWRE® UbHBWE AREHAH IRYUH V
7TKHUH DUH D VLIJQLILFDQW QXPEHUQRBRHW DWRBHPHIPIV LAK NARERH V
GLIILFXOW WR UHDFK ZLWK PDFKLQEUKDQG KDV WR EH PRZ

6KRRWV RI EODFNWKRUQ DUH VSUHMH® ®IQE QMR WK HE K UDH/PFOYT
ODWH FXWWLQJ GDWH PHDQV WKHNKDQKDFUGBHE GURIWRKLE LK
KHUEDJH DOVR FRPSULVHV D KLJK SHBPIEFH\Q WXIMHW RD USHD MERW
UXPLQDQWYV DQG HYHQ VRPH SRLVRQRKDN RIQHVXFRVD (XC&RE
DXWXPQDOH $V D FRQVHTXHQFEG LOWL LWV & RIFNFRAQYHWR ZILOC
IRUDJH 6RPH \HDUV HYHQ D IHHVISIRY W R/ KEHH KSHDWBDWHR 1GQ. D OR
SODQW

1IDWXUH FRQVHUYDWLRQ SD\PHQWYV DWHKLWKHP R@QDIHPHQW®QV F
FRQWLQXHG




SUPER-G

SUSTAINABLE PERMAMNENT

7KH JUDVVODQG EHORQJV WR WKHVOMHPEVQ DWW & UDRU GEQ DIY® M
QXPEHU DFFRUGLQJ WR WKH (XURSHDH) PRELWWDVED UMURI |
XQGHU WKDW 'LUHFWLYH

(YHQ ZLWK SD\PHQWYV DYDLODEOH DEROSRQWBQW UHFPNLQW L
VKUXEV DQG VSHFLHV W\SLFDO RI DEP @QCRIHDG\IVBUVHOGQGQY |
UHJXODU PRZLQJ

~W LV SRVVLEOH WKDW WKLV LV EHFBRS$ISHQKB JP RRIRQ D P\ H
UHPRYH D VXIILFLHQW DPRXQW RI @XRRIWH QAVRWP SIHOVA W IXSHS USHC
FXWWLQJ GDWHV KRZHYHU PD\ FROHOYPW LRIQN K LRW K HKUW J K
FKDOOHQJHV LQ VHWWLQJ XS VXLWDEOH PDQDJHPHQW SODQV




SUPER-G

SUSTAINABLE PERMAMNENT

.22'< 3/$17 &29(5 2 0267/< 75((6 /2: —19(18B7
"(+(6%

e 5SHJLREDQWD 0DU D GH 7UDVLHUUD 6LHUUD ORUHQD &HUGRE
e SOWLWXGP D V O

e 80OLPDRMHDQ DQQXDO WHPSHUDWXUH r& PHDQ DQQXDO SU
e /RFDWLR®Q 1

7KLY FDVH VWXG\ LV ORFDWHG RQ WRUDKHVDUPJURYVWXHR DLW
PRXQWDLQ UDQJH QRUWK RI WKHHRPRLWH RV &RUFRHDW L/KH 20 W K
IURP WR 7KH SUHGRPLQDQW VRLEODPEQVRAM XUMIX D WH]
IURP ORDP WR VDQG\ ORDP

7KH S+ LV VOLJKWO\ DFLGLF EHWWHBYHUDIAGRUJD@IF PDWWH
WKDQ 6LHUUD ORUHQD UDQJH KRYNWDW LRI NG EHW\ GRRPY QL
PDLQO\ KROP DQG FRUN RDN 4XHUFX©\W GOFQMHQBRARGOOEHEYV 3
:LOG ROLYH 20HD ROHDVWHU DQ® WNDRDOREXWUBHWY ROV WRE
WKHUPRSKLOLF DUHDYV

7KH XQGHUVWRU\ LV PDGH XS RI BHAMHWVXKWK BIVVKDWW LY DQ
WUHHYV 3LVWDFHD OHQWLVFEFXV DRREFHV WHYVMWEKM) WEKXV JRIRFNV
*HQLVWD VSS URVHPDU\ 6DOYLD URVYPROULRIZS MAKN\W 8 W
FRPPXQLV RU VWUDZEHUU\ WUHHV S$SUEXWXV XQHGR

'RRGODQGYVY DOWHUQDWH ZLWK 'HKHNMVDW R UHDKH V BV Y HPR/V DAJYR § Q
+DELWDW ‘'LUHFWLYH DV KDELWDW HUJUHHKRHMBWUEXKWKY HY
DJURIRUHVWU\ V\VWHP DUH ZRRGHG RUDMOHLRGK\GRRIRVRO
4XHUFXV LOH[ VSS EDOORWD DQGHQWR PMOFEKH @ H ¥ V HFWR FHF[LW -
S\UHQDLFD LQWHUVSHUVHG ZLWK GPBORSS DDVFX RV RIRUDRQIE
VKUXEV

7TUHH FDQRS\ FRYHU LV NHSW ORZOBPRWAMMKHK) GHYHORBPHQW R
SDVWXUH 6HYHUDO W\SHV Rl JUDNWOWQYG' LLUWHFROMXIGYHS FLDQR +DAE\
'"HKHVDYV H J KDELWDW SVHXOGRWIWH SB5GG ZDQY®&XDOV
%UDFK\SRGLHWHD KDELWDW KX G GW HUDNDMIHDIG W RO OW K
+RORVFKRHQLRQ SDVWXUHV DUH SRPLIQD WIDGY KER X0 & QSKHDUDH § ¢
VXFK DV 3RD EXOERVD / ZLWKLQ\SDWWRPDJMDSQRHY ORFDO®H
$JURVWLY FDVWHOODQD %RLV 5HXW D OFRAFPRIGHY\ RQRURXDK S
DOVR GRPLQDWH LQ VSHFLILF VLWHYV




SUPER-G

SUSTAINABLE PERMAMNENT

SDVWXUH GLYHUVLW\ LV KLJK DQBRNVNW FRIPYSHDUNIE BB BA R/ DAWK HV \
7KLV LV GXH WR WKH FRH[LVWHQHARLHW DI®LNFPWWED WHR RRISM QHI
HQYLURQPHQWYV ZLWK VSHFLHV OD®NWHOI WER WHKHHWKDGH RI VF

7KLV VDYDQQDK OLNH ODQGVFDSHIDUFPP PD@WDHPHGWVNEURKWK |
SURPRWLQJ SDVWXUH EURZVH DQGIPHBUQLY BUWREKNWLR @I [WR
DQG DOWHUQDWLYHO\ RU FRPSOHY H/QXWR UDL\O \U HZG GBGH KXIQ J X OO &/
GHHU IRU KXQWLQJ SXUSRVHV 'HKGI\DD +IL\M KD ODIVWR XFRIQYDGMNHH +
VIVWHP WKH EDODQFH EHWZHHQ OW R AVHUDXQG' ER Q GLHFHHYG \
DQG DFWLYH PDQDJHPHQW

7KH FXUUHQW FDVH VWXG\ FRPSUGVRIN DQKOQBNORQLIQYJI | WHRO D
KD 7KH DUHD LV QRW LQFOXGHG LQRIDPVRKDEN DQGOWWRRHNSLQF
RI WKH ILHOG 7KH IDUP LV GHYRIWEHH WRDWKHO B HIUDQ H[W

KHUG R OLPRXVLQH FDWWOH LOWEBNGQQJIDPDPB®VD®® & HV |
~EHULDQ SLJV IURP 1RYHPEHU WR )HEUXDU\ DQLPDOV
7KH IDUP VWRFNLQJ UDWH LV \MBWKIP 7 HURWDWQR QDO ZLW

UDQJLQJ IURP RQH ZHHN WR RQH PRQWKVLGH DHETGCEQ Y RROUH SU
UHVW SHULRG LV XVXDOO\ ORQJ ILRNMHI IWZRVKROWKVUDKHE WK
RQH RU WZR ZHHNV LQ ODWH DXWXPRULRQIH XGGENRQE FARQWOK
VXPPHU ZKHQ WKH SDVWXUH LV GU\

*UDVVODQG PDQDJHPHQW LQFOXGHVIHRUFFW DY L RIQMDICR Q KR R SKDR\PH
NJ KD DQG VHHGLQJ )ODW DUHR¥QREZIWKK. \D IRH[OXZHWRH BQQX
JUDVVHV LQ 2UQLWKRSXV VDWHYXXV%URWULIROERPSIWUQFD
PLFKHOLDQXP 6DYL 7 UHVXSLQDWPXP /7 W HWXEWGXWDORBDYL
PXOWLIORUXP /DP

*UDVVODQG \LHOG FDQ UHDEK RIQWHQRD YBURWWIEHWZHHQ
'HFHPEHU WR -XQH -Q WKH VDPH SHQMR GLEIHXWIUD O OKRAWXD'
W R 7KH DYHUDJH QXPEHU Rl VSHFLSHORWY LV]| ORUH
KHUEDFHRXV VSHFLHV KDYH EHHQ IRRPIGLQO MKEW NXKE L
SODQWDJILQHXP / &KDPDHPHOXP PL[WKPQLVWDZERD/QXYRWOILYV
6LOHQH JDOOLFD / SODQWDJR FRDRRE8®XV/ / $QGCGD@WOMDIR Q
+HG\SQRLV FUHWLFD / JUDVVHV BOWRRRVXWRRUGHIIRHPXY / D Q
2UQLWKRSXV FRPSUHVVXV /] T7ULIRAQLAMFDRUXFWLIROEBRPSHVW
VXEWHUUDQHXP /' %LVHUUXOD SRGROLERVSKDRU OHGLFDJ

7KH PDLQ WKUHDW WR 'HKHVDV LV DEDQERQPMR W K BKEVHIRU |
FRQVHTXHQWO\ LQFUHDVH WKH BDQYGRRIPHEIQWG ARMO/G HKYHH QW X |
WHUP OHDG WR WUHH HQFURDFKPHGWYWDIQRN MO VW ER QG B W\R Y
ZRRGODQGV 2Q WKH RWKHU KDQG DD® LIQIW HQV L LLFUMHLDRQ ®1 F




SUPER-G

SUSTAINABLE PERMAMNENT

VWRFNLQJ UDWH PD\ UHVXOW LQRGEBFHEFOYDRW)\LDQEDE MWYXHILH ISW
UHJHQHUDWLRQ

JLIXUH%HHI FDWWOH JUD]LQJ LQ DLHKHVO®OIPWH XS RI JUDVVODQGV LQ

'HQVH KROP RDNV ZRRGODQG FDQ HH WHKHQOHQWNKGDWXUDO JUDVVODQC

EDFNJURXQG 2SHQ ZRRGODQG |DPYXDRIHWEKIFUHY (FKLXP SODQWDJ

ZLWK OLYHVWRFN JUDJLQJ FRQVWHDWEDNW D WKOFERMKMNR YBS 30DQWDJR

ILUHEUHDN LQ WKLV DUHD RI 6LHUUDKMRUHQ@DVSRRWE VRZQ ZLWK VF

3LODU )HUQEQGH] 5HEROOR 7JULIROLXP PLFKHOLDQXP ZKLWH 10
UHVXSLQDWXP VPDOO URVH IORZHUYV
JHUQEQGH] 5HEROOR

7KLV SURMHFW KDV UHFHLYHG IXQGLQJ IURP WKH (KUREBDQ BQLR
~QQRYDWLRQ 3URJUDP XQGHU *UDQW $JUHHPHQW 1R RSHDQ  )XQG
" 8QLRQ 9LHZV DQG RSLQLRQV H[SUHVVHG DUH KRZHXGI® GRRARWRI WK
QHFHVVDULO\ UHIOHFW WKRVH RI WKH (XURSHDQ 8QLRWKRU (XURSH
(XURSHDQ 8QLRQ QRU WKH (XURSHDQ &RPPLVVLRQ FDQ EH KHOG UHVS




SUPER-G

SUSTAINABLE PERMAMNENT

:22'< 3/$17 &29(5 2 0267/< 6+58%6 /[/2: IK7(16B-/
*5$=—1% 21 )-5(%5($.6

e 5SHJLREAHUUD GH ODV 1LHYHV 1DWLRQDO 3DUN 3DUDXWD O£
e SOWLWXGR D V O

e 80OLPDRMHDQ DQQXDO WHPSHUDWXUH r& PHDQ DQQXDO SU
e /RFDWLR®Q 1

7KLV FDVH VWXG\ LV ORFDWHG RQHRFPPRQGDRNGUIRIDRRQHWL W
6LHUUD GH ODV 1LHYHV 1DWLRQMH® BB UN QB HE LRV IKG® s WHW R
QHWZRUN

7KH RURJUDSK\ LV YDULDEOH ZLYWXZ2DWKW \DWHBY DORVIHM) D QG
ILPHVWRQH DQG GRORPLWLF URFNVODREBNVEDWHI ZEWHKDDQQDERX
GROLQHV FKDVPV DQG ZDWHU VSULQJV

7KH VRLOV DUH FKDUDFWHULVHG EVWRGHYUBYB QFMQRD WP QHQ
JHSWRVROV 5HJRVROV RU &DPELYR ®WJ N2 DRDLIRKY ILM. F'DAWL RY D U
E\ KROP RDN 4XHUFXV LOH[ VXEVSQEBBORWDDEMRQLBAG - FR
6SDQLVK ILU $ELHV SLQVDSR ZRRGIXMHYGWV SORWHRR WKH P
GHFLGXRXV IRUHVW Rl PRXQWDLQLIDHDO VREN \D 4SHMENRVVIDLIQ O
WKH SUHVHQFH RI PDSOHV $FHU JUDB®&D®X\Q \DH L OZ K LDVQHSE HHDZP W
EDFFDWD -Q WKLV DUHD DW OBDWWSODQWN\W[PDRH YDHHFX UHFR

VSHFLHV RI EU\RSK\WHV VRPH RUHGG LHF®GDUWH FRIQF LEXFK DV
ILU RU 9XOQHUDEOH VXFK DVLWHKHKDEOW CRD NV\BHNQRN\FIRPP X Q
EH IRXQG LQ WKH 1DWLRQDO 3DUN

7KH 6LHUUD GH ODV 1LHYHV KDX@DKIIZ1RN & LE/IHWOGM- \EHRQJIDNVKH E|
JURXS -Q WHUPV RI ELRGLYHUVLWN\ FRW YV HUDNDHV IERMI Q PERNVWUWH F
UHFRYHU\ RI WKH 6SDQLVK ILU DQGEHWWINV DXZNRELDWHSURVBHF
KHUELYRU\ RYHUJUD]LQJ LQ KLIJK SODWHDX DUHDYV

6KHHS DQG JRDW IDUPLQJ LQ HIWH@ DLWH) YGCVLWHRYQY XO\DEWHY LW
KDV VKDSHG WKH ODQGVFDSH RYHD WHRQWDXOURHYV &XYHHWVAOQWRE N
DQ DUHD RI DSSUR[LPDWHO\ RD WKMKBWLRQRD 3DUN

~W VKRXOG EH QRWHG WKDW LQ Y HFHQQV L\GIPRILYS RIWMWIHEI X\D
PDLQWHQDQFH RI ILUHEUHDNYV DW DDQHVK\WAR B N VRK 3 3D\G B OKX )L
5$3&$ SURJUDP 7KHVH DFWLRQV ®EGLFDAUNQEG XQE RAXKISUH
QLQH IDUPHUV LQYROYHG




. & ~
o« . . C, | SUPER-C
% ='. " SUSTAINABLE PERMANENT

7KH ILUHEUHDNV FURVYV KROP RDN ZPRGODQKINV WRK UXBLHDGEGE R
ZLWK VFDWWHUHG VKUXEV DQG WMBHRHM HAYMHK ZD W IO H-DE LARDIW |
LOH[] DQG 4XHUFXV URWXQGLIROLD IRUHVWYV

6KUXE VSHFLHV SUHVHQW LQ WKHWIDRHHEW HPIRNMWR 1\Q PO X3EKH RRILL
7TK\PXV PDVWLFKLQD 8OH[ EDHWLEG®BV[HIRSKXW LEFORELGWKWO DQ G \
SKORPLGR %UDFK\SRGLHWXP UHWXVIHWR/E IHGLAAOQ BRWSHH LIOR S
7KH YHIJHWDWLRQ LQ WKH ILUHEU BDDQNY¥ DOV BFFWOXMKU I & WBN LRQH F KC
VXEVHTXHQWO\ FRQWUROOHG E\VUVRHHS QG HRWRFAM PDLQO

7KH FRQVHFXWLYH PHFKDQL]HG FORDXW. QRN HY WKKN NG DWFKGY
ILUHEUHDNV LQ WKH DUHD WRWDGOR\QD OLKMDVWEHRNP DIQDRIHIU
DGMRLQLQJ IDUP 7KH UHJLRQDO $GBUGHUWUDMLRPQ DQ® XWK
ZKHUHE\ WKH IDUPHU PXVW PDLQWD LDQ AMK K DXIQOOQRD\® WIHOR »
JUDJLQJ RI WKH ILUHEUHDNYV

7KH DGPLQLVWUDWLRQ PRQLWRUYVHMRAWPLSYCH\D Q R SIDAK W KH  IRDEUN
IRU WKH VHUYLFH SURYLGHG 7KVWMDRIPMKHHSIORFNEBREGWGIL Q.
ORQWHVLQD DQG 6HJXUH:D EUHHGV LRQQGIHRDOWYV |IURPUHHBV
1HJUD 6HUUDQD 3D\R\D DQG ODODEBXMHUB P HEIRW R WRIHAXW R G

JLUHEUHDN JUD]LQJ WDNHV SODFHEXWKRRXIBR XUAR W OB WHHD DL Q W
7KH IDUPHU DFFRPSDQLHV WKH D@PADV7RE WXIMHQUWGE RIOW KIH |
E\ VKUXEV LV JHQHUDOO\ ORZ EHEDXVHRRWWE®WLU-XLVEULQJ
JHQHUDOO\ KLJKHU 7KH TXDOLW\ RHURKXHHDPXFRVPSHDERLHYJLK
HVSHFLDOO\ WKRVH RI WKH OHGLFDDRVOHIFORYNW XR PHQLFXD
ILUHEUHDNY LQYROYHV KLJK HQHUJ\ FRVWYV IRU OLYHVWRFN

7KH GLVDSSHDUDQFH RI OLYHVWRH®D\OH @ KK DJLQYN RD\ RQHVYW
ZKHUH ODUJH ILUHV DUH ITUHTXHWQUWR O @GX B IW R MXKCHVUW RIABEQW H |

J)LIXUH 7\SHV RI ILUHEUHDNV LQ &RQHMSIXBWLB QD QBG$RRYGHD ILUH
GRPLQDWHG E\ JUDVVODQG ZLWK FRRRRQPRRDRWIQRDUQ %8 ORWDHE ILUHE!
ZLWK KROP RDN VSURXWYV DQG D JRPW KODG JUDQEQEHBEREROOR




SUPER-G

SUSTAINABLE PERMAMNENT

JLIXUH *RDWV HDWLQJ OHDYHV IURP KROOPORD/M WSURXWYV OHI
RI WKH SODQWY FRQVXPHG ULJIQWH] SKEWRWBOBLODU )HUQE£E

7KLV SURMHFW KDV UHFHLYHG IXQGLQJ IURP WKH (KUREBDQ 8QLR
~QQRYDWLRQ 3URJUDP XQGHU *UDQW $JUHHPHQW 1R RSHDQ  )XQG!
8QLRQ 9LHZV DQG RSLQLRQV H[SUHVVHG DUH KRZHXQIH GRRRWRI Wk
QHFHVVDULO\ UHIOHFW WKRVH RI WKH (XURSHDQ 8QLRWKRU (XURSH
(XURSHDQ 8QLRQ QRU WKH (XURSHDQ &RPPLVVLRQ FDQ EH KHOG UHVS




SUPER-G

SUSTAINABLE PERMAMNENT

122'< 3/$17 &29(5 2 0267/< 75((6 —-17(504LE(A6-7< :7BO
:22'< 3%$6785( 2876-"( 1255."3-1* 6:

e SHILROWHUJ WODQG 6ZHGHQ

e SOWLWXEBHD V O

e &OLPDRHDQ DQQXDO WHPSHUDWXUH r& PHDQ DQQXDO UDL
e /RFDWLRQr1 r:

7KH SDVWXUH LV VLWXDWHG LQ MXHNVBHUYRXOWKDBD® KO DSLZQH
SDVWXUHV ZLWK GHFLGXRXV WUHHW DHHH UDDNKWM FEIR @ PHRR®H QQ
AXHUFXV UREXU DQG RWKHU GHFLBENXROQ/ LVQURIBI \D @R ® BIVQ B € JF X
‘RRGHG SDVWXUHV DUH RIWHQ IR X Q/G DLQUG DADHDWO HIMNV K KPLD/Q W US -
FODVVLILHG DV )HQQRVFDQGLDQ ZRREGSGHGKH DNVINWKUHD/ "L L
((& 7KLV ZRRGHG SDVWXUH PMIOYRWX URIUBMVSDUMNWH DQG LV
SURMHFW /LIH %ULGJLQJ WKH *DS DOD®G6ZBDVMXVYH OHQGIRQE
FRQVHUYDWLRQ PDQDJHPHQW LV IXQ®H® BS\DPEHQWQYLURQPH

7KHVH ZRRG\ SDVWXUHV DUH RIWHQ RXQXDE HEE IRIQ VKLOID\D VX E
ZHUH IRUPHUO\ VXEPHUJHG XQGHU WHWHWVW.MDX DVRRG \RSD WW K UW R
RIWHQ RI KLVWRULFDO DQG FXOWXUDQFLPRRUWB BB HQXL WK P D/
LQFOXGLQJ VHWWOHPHQWY DQG JVWIEHHODURSR UMDY VO DRG BRF
IRU WKRXVDQGV RI \HDUV DQG LW KDNM GRBQ PPQ@WDLUBDELALW
VWUHWFKLQJ VHYHUDO KXQGUHG \HDUV

7KH SDVWXUH RI WKH SUHVHQW FQXMEWW X3\ BLWR B REQFMURZAY BG |
RDNV ZLWK PDQ\ EHLQJ YHU\ ROGDZBH®@WBHVYWSHUVBIGHDM K G
DUHDV FRPSULVLQJ RI WUHHYV DQG W KIREEM VEFKUDSOIXNHMDE@ R L ¢
H[FHOVLRU 3LQXV VIOYHVWULVJRUX®SY VS GQRRADD ¥8BWDH

7KH JUDVVODQG KDV KLJK ERWD Q3 AHD®PW RRRRO.RVKRDRJY PO HD Q0
LQVHFW OLFKHQ DQG ZRRG IXQJL RMGEH ALDHY HHERMBGLOHFRQ XR
IRXQG KHUH 7KHUH DUH DURXQG Q S\DKHD\S DWS\HXALLHH V DAL \B K I/ H
OHDGRZ DQG SDVWXUH LQYHQWRULPW GV UNLKD WHDYLVLWW KHJ F
DSSOLHG WR WKH SDVWXUH DQG W KHIG JDDWIKQ ¥ XC8BLOPHDROAMQ WHDWH
VSULQJ DQG DXWXPQ

2Q KLOO WRSV QHDU WKH DQFLHPBALFDMADL @V OREH AR@WD QIX
PDQDJHPHQW ZLWK /DWK\UXV OLQLIRORKXNVW X$RQ WKLR[IDSHDKGXXFO [
9HURQLFD RIILFLQDOLV DQG &DPSDIDIODWHRWNXLRXQRBO LK H Q
LQIOXHQFHG E\ PDQXUH DSSOLFDWLR®RPDRIG VFRHFW B Y QWX PR UD
GLRLFD DQG $QWKULVFXV VIOYHVWULYV
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7TKUHH ZRRG\ SDVWXUH KLOOV RQGV KQ MKMW OUWLBNRIXDQWGADJ D
ZRRG\ SDVWXUH LV JUDJHG WRIJHWKHWIZVWEKDQYEW SFHWHMQHYE
EHWZHHQ W R \HDUV RQ ODQG PODVDVWIDOEBE LE@HZAIGH WKL
DOORZHG FRPSULVLQJ RI D WR WWHD DLUW/HDQRVH Q XIDY HH&K\HJD D ]H G
ZLWK FDOYHV IURP OD\ XQWLO 2FWREHU

7KH ODUJHVW WKUHDW WR WKH SDWWXRHVIUN]IWMPKHOBPBPGQ QK
RYHUJURZWK DQG FUHDWLQJ WRR PXFK WKDG¥WHI R2JQ WKHKIH RIOW K
JUD]LQJ LV DOVR D WKUHDW HAKSFPHRQWD CRO\QME WKHHWWDEOL

$ JDS LQ WUHH DJH PLVVLQJ WUHRWY\XL QD®WXRK JFRV B HI NUKDUM D
PLIKW EH D SUREOHP LQ NHHSLQJQWKB RXGE WUGEGWHDDILMNHWVX
KROORZ $GMRLQLQJ WKLV SDVWXUHZRRGDQSDWWRURY R WK

PDQDIJHPHQW FDWWOH DQG JUD]L QIUHAPHWIH@RE MK U X2 H B M HW KYHD
WUHHY DUH DEOH WR UHQHZ

JLIXUH 7KH SLFWXUH LOOXVWUDWHYV KRZ ZRRG\

SDVWXUHV RQ KLOOV FDQ EH OLNH LVODQGV LQ DUDEOH
ODQG

3KRWR IURP

KWWSV zz7zZ ODQVVWV\UHOVHQ VH RVWHUJRWODQG EHVR
NVPDO QDWXUUHVHUYDW ERUJV HNKDJDU
QDWXUUHVHUYDW KWPO

JLIXUH 7KH YHJHWDWLRQ RQ WK
WRS RI RQH RI WKH KLOOV 3KRW|
E\ .DUROLQD .DUOVVRQ '"HFHPE
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e SHILR®SSODQG 6ZHGHQ
e &OLPD®QRPQXDO WHPSHUDWXUH r& DQQXDO UDLQIDOO P
e /RFDWLRQr1 r

7KH SDVWXUH LV ORFDWHG LQ WKR{{UPRDWHX\WE\NPURB U WESRII 8 S

KD LQ VLIH DQG LV RZQHG E\ WMHOWNWD®® LHPISBEWDIO BWSINDGH P
LV QRW D QDWXUH UHVHUYH EXW DRW XODVEXWHD GHWLUKYD WHBLY
'LUHFWLYH ((& VLQFH ONR SQVWXGHGLYQDOWKH QDWLR
SDVWXUH LQYHQWRU\ RI YDOXDEOH JUDVVODQGYV

7KH DUHD LV GHVFULEHG DV EHLQJ D KREDALBWR WIDHMVX WD F O}
(XURSHDQ GU\ KHDWKYV 6HP L QDWW DA G UAFUNBPOD QG
FDOFDUHRXV VXEVWUDWHV DQG D Q)G QUWERHVFALIHY GW IDRK GERUAO
JUDVVODQGYV

7KH PDLQ JUDVVODQG 1DWXUD XKIOE RWQ DWZ R\ GHIYOMUKLIAROV D
ZKLOH D VPDOO DUHD RI SUHYLRRXRGOLVFARXQG DEVHNGZHHQ VWE&I
6FDWWHUHG DQG LQ SODFHV FOXWVWBWUHMGFREPRRIQH V7 KKOH) @ HW G H
SDVWXUH LQYHQWRU\ GDWDEDVH VW89% EXQIK LFDYWHHYV WKHQB W
HITRUWY ZHUH PDGH WR FOHDU VRPH QE XWKH \R HIG SV K/ MFNUHHW \
VROLWDU\ GHFLGXRXV WUHHYV

7KH /HQD +XVE\ DUHD LV VXUURXQGH® GV IFHWRWLH MW B WDKED M\ U L \
WKURXJK 8SSVDOD LQWR ODNH 0!OBHIU JVKEHD FNZR KDL@® W R AB\QE H |
ORQJ GRFXPHQWHG KLVWRU\ Rl JUDHRQQRBX G WHY R I/HE RRIWXEHG S
PHDGRZV 7KH KLOOV WKDW PDNH XSDVKH /MHODD+RVHE\ ULDPKX L (
YDOXHV ZLWK OLQNV WR 8SSVDOB UHJLRQ V 9LNLQJ KHULWD

7KH ORQJ KLVWRU\ RI JUD]LQJ KBMFQOHE WIRFKQHR/ \EQZDQYW DW O
SODQW VSHFLHV LQGLFDWLQJ VHPARQDBWXU WMR WION V@D K &G\D WD
VXFK DV 'LDQWKXV GHOWRLGHYV

3XOVDWLOOD YXOJDULV )LOLSHQUELXO B KXDDIQW KX V3WEH X BROR)
$YHQXOD SUDWHQVLV B6XFFLVD S[LDWDBHIDV L&D P $IDRSLAMH CBMM WL
QRWHG LQ 789% -Q DGGLWLRQ WHR DADH/ BX QR PESIQDRIWWH GV R HVUW
UHG OLVWHG QRWHZRUWK)\ IXQJL VSIPELGNWXUDNH GUW R\ BID\GH/
QRWHG LQFOXGH +\JURF\EH SXQLFHWD 1 HRKAUURFNEMLY QL@ J +\J




. & ~
o« . . C, | SUPER-C
% ='. " SUSTAINABLE PERMANENT

DXUDQWLRVSOHQGHQV &DPDURSK\OORRBSBVVV 6 FKRE HHR L&D/
DWURFRHUXOHXP DQG &XSKRSK\OOXV UXVVRFRULDFHXYV

~Q WKH %RUHDO 5HJLRQ LW LV FRPPRQ KLBKIIOHY EBOW VRX UBHXW
UHIOHFW ORZ JUDJ]LQJ SUHVVXUHDMNL®R @ ¥FFHYWR/D RKMHQ WH J%i XW K
DQG WKH HVWDEOLVKPHQW RI WKLFNHWWY MWJIWHHW /HEBOHQXW
LQWHQVLW)\ IRU WKH DUHD KDV EHHQ ORZ

7KLV H[FOXGHV WKH /HQD +XVE\ VIQNBVIWDRP F RK@\ELGHUND WM\ I
FRPPXQLYV IRUPDWLRQV RQ KHDWKV QRAWV FZRHDHHWKM GUWHDNVQY IOV
WKDW -XQLSHU IRUPDWLRQV DUH RRIMQNROQVEGHQWGRD UQNFMRX O W
JURP WKH 6ZHGLVK (QYLURQPHQWDOROOWRWHWFWLRQ $JHQF\ LW

7KH PRVW FRPPRQ DQG EHVW IRUPHIGSHU P@ CDGRZ W KRIXQ%QLQ
%OHNLQJH DQG LQ SDUWV RI (DVWHILD® ¥ MXPISGE FREHOD® ® U
FUHDWHG LQ UHFHQW WLPHV E\ WKHR BN HRUI ORIZW KF R P SROBR\HHLO \
DQG WKHVH VKRXOG QRW QRUPDOOY EH@F RQEL®IDWH G/ \BY WK
KDELWDW W\SH > @ VKRXOG EH KW HGE& WK L[SOU\WLLF XSDDAOX UK L .
DVVRFLDWHG ZLWK EXVKHYV

7KH PDLQ PDQDJHPHQW FKDOOHQJH IRDL/WBQOIXYEN RV R/KHQ
ZKLOH DYRLGLQJ WRR PXFK LQYDVLYHRVRDWE R{Q RU FSIRFPKLRH-DIW
HYHQWXDOO\ ORVV RI VSHFLHV GOLIQQNGI\G WKHRHG/HQRSHXY BUBDBQD
VWDWHY WKDW UHPRYDO RI ZRRG\ GHGH ®ROMOLNRY W LLLHF RPR Q) ®/
IORZHULQJ EHUU\ SURGXFLQJ WUHMX@LBG EXVRMP VEBK BWDW
$FHU SODWDQRLGHYV

1R VSHFLILHG PDQDJHPHQW DLP IRU UNRH ZRRIG\H @ WDIW DMRRI
(QVXULQJ WKDW EXVKHV DQG YDOXDEGHNWBOL ERIQ VRO & HU X B |
JUD]JLQJ LQWHQVLW)\ LV DSSOLH G DQXH &HRMID® PMR) W/ KOH. FFHR®
FRQVHUYDWLRQ YDOXHV VXFK DV X3BIF D@LG/ M G VIFXODAD BQ B Q W

/JHQD +XVE\ VLWH KDV ! EXVK FRYWH EZDWR JHPW B WP HGWB Q V L\
EDVHG RQ GDWD FROOHFWHG GXULDQGW&HDGEREIZGYXK YIDVW XU
GRFXPHQWDWLRQ IRU WKH 1DWXUD GDPDIP® JHPHQWX JSB DG
PDQDJHPHQW LQWHQVLW)\ LV FXURHEQEXG WG W UPRIG\LIDWWHD W RR
D KLJKHU OHYHO RI JUD]LQJ LQVDIQQ¥DW\ YW R XHD\. @W Q N® GE RWR  \
VXLWDEOH JUD]LQJ SUHVVXUH IRG NHPIL YBWRXUKDW JUDVVODQ
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7KLV SURMHFW KDV UHFHLYHG IXQGLQJ IURP WKH (KUREBDQ 8QLR
~QQRYDWLRQ 3URJUDP XQGHU *UDQW $JUHHPHQW 1R RSHDQ  )XQG!
8QLRQ 9LHZV DQG RSLQLRQV H[SUHVVHG DUH KRZHXQIH GRRRWRI Wk
QHFHVVDULO\ UHIOHFW WKRVH RI WKH (XURSHDQ 8QLRWKRU (XURSH
(XURSHDQ 8QLRQ QRU WKH (XURSHDQ &RPPLVVLRQ FDQ EH KHOG UHVS
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23(1 6$1' *5$66/$1'6 —1 +81*$5<

e SHILRQVNXQVEJ +XQJDU\

e SOWLWXGHD V O

e &OLPDRHDQ DQQXDO WHPSHUDWXUH r& PHDQ DQQXDO SUH
e /RFDWLRQTr1 r(

2SHQ VDQG VWHSSH LV D GURXJKW WROMDD@GE \®FSH | B UWK COL
SODQW FRYHU RFEFXS\LQJ ORRVH KXPXK BRRDQGDPRQ WRILQDN !
ZLGHVSUHDG LQ WKH +XQJDULDQ 3QMDLAL®MGUEHBYVRQNRR BRRQ
FRYHUV XS WR KD LQ +XQJDU\

'RPLQDQW VSHFLHV DUH GURXJKW WROM WDXQWW RIFUNDW V M X F K KD\
YDIJLQDWD 6WLSD ERU\WWKHQLFDQRRBRQHEDRPW\Q@RXQF2\WKRBU&P D
DUH $ONDQQD WLQFWRULD (XSKRU¥HDSWYEOXHULXODQDKSPRWVFXF
$VSDUDJXV RIILFLQDOLVY -Q DGGLAMLNB@RJIDKLEKY WY HP® VR D
SUHVHQFH LV W\SLFDO )RUPHUO\RWRHEVY XWDKQ @V Q8 WPHIESBH F
RU SRSODU MXQLSHU VWHSSH ZRRES®®D @OV EYFUEH IRUHVW VW

7KH JUDVVODQG LQ WKH FXUUHQW KmBD WHX ¥V WROGQ G GD B'\R KIQUEP V
YLQH\DUGYVY ROG EODFN ORFXVWSGOGRRWIWLRWHXGR6G FROFRKD UGV

7KH VLWH KRZHYHU ZDV QHYHU MXKOHN RWOXWHIGVY D/QB8LOWH S§R
'DQXEH 7LV]D —-QWHUIOXYH GXH WR WRVL®RRORZDRWRGKIEW LY LV
EH XVHG DV SDUW RI D KLJKO\ HPNHQVLYH SDVWXUH V\VWH

~Q WKH ODVW \HDUV RI WKKEWWDRY DV L@QWW K HO XY ZHUH
DIIRUHVWDWLRQ RU SORZLQJ HYHQY XY WHRRQRKIHFEQ DI X @/
RSHQ VDQG VWHSSH LV QRZ IRXQGIDQYLVRIQHD W BRBUNVNXQVEJ

7KH PDLQ WKUHDWYV WR WKHVH JUDVWOLDPEO LIQUH RYE UWHEB] L
LQWUXVLRQ RI LQYDVLYH SODQWVYSHBLBY¥DVRRIG DWVKHVEORGSL I}
GURXJKW DQG GLVWXUEDQFH WROHUDQW DQQXDOV

$V IDUPLQJ RQ WKLV ODQG W\SH LW XXCFWRQRPLBRLKY BIFLY
FRQVHUYDWLRQ PDQDJHPHQW E\ .LVNXQVEJ 1IDWLRQDO 3DUN
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JLIXUH 2SHQ VDQG VWHSSHV DUHLIXWRXRRPWQDQW JUDVV VSHFLHV RI

WROHUDQW ORZ IHUWLOLW\ JUDVVODQGGVWHSIHY?DDIWURHXAHVWXFD YDJLQ

FRYHU RFFXS\LQJ ORRVH KXPXWRBFNMKHPIOFD IXUWKHU FKD

VRLOV 3KRWR (VIWHU /HOOHL .RYEIFFRRW\ORGRQV DUH $ONDQQD WLQFYV
VHIXHULDQD 7TK\PXV VHUS\OOXP

SURFXPEHQV DQG $VSDUDJXV RIILFLC

RWKHUV 3KRWR (VI]WHU /HOOHL .RYf

7KLV SURMHFW KDV UHFHLYHG IXQGLQJ IURP WKH (KUREBDQ 8QLR
~QQRYDWLRQ 3URJUDP XQGHU *UDQW $JUHHPHQW 1R RSHDQ  )XQG!
8QLRQ 9LHZV DQG RSLQLRQV H[SUHVVHG DUH KRZHXQIH GRRRWRI Wk
QHFHVVDULO\ UHIOHFW WKRVH RI WKH (XURSHDQ 8QLRWKRU (XURSH
(XURSHDQ 8QLRQ QRU WKH (XURSHDQ &RPPLVVLRQ FDQ EH KHOG UHVS
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e SHILRODP]RYLD 3RODQG

e SOWLWXGHD V O

e &OLPDRHDQ DQQXDO WHPSHUDWXUH r& PHDQ DQQXDO SUH
e /RFDWLRQTr1 r(

7KH PHDGRZ LV KD DQG ORFDWHWGFDWSW KB WRRIWWRIHDIL VW X C

V DQG V LQWHQVLYH SDVWXUH PEDG KD PWIQDG HRRXHQ V6 | W H L
WUDQVIRUPDWLRQ LQ 3RODQG WKH G DA JRI®H QWX PZPDHWU CFLYXPWL \
IHUWLOL]DWLRQ &XUUHQWO\ WRBUW\RUEBEDMAD SOSRMQWI WEAGV
UHVHUYH KD ZKLFK ZDV HVWDREGLVKHWKHYH PHBPGRZV KI
DEDQGRQHG

7KH PHDGRZ DUHD LV GRPLQDWHG E\SRHORM\ \PRIFOIV VX ERMP SRl
OD\HU ZLWK VWURQJO\ GHFRPSR\FID® GHIEMORZ WKRH VRQG\ IRU
RFEFXU 7KH VRLOV DUH FKDUDFWHIM JRIGSERYBKR KXVK YOHHM VP
FRQFHQWUDWLRQV DQG D S+ LQ WKH KD QURXQRBEDWHMROH Y H(
JURZLQJ VHDVRQ LV DURXQG FP WPUHHEGOREWAKW KDXQ IDFH

$V D UHVXOW RI DEDQGRQPHQW DQQLWKHR VX EVRQGCDUW \EXRRIQV
\HDUV WKH PHDGRZ LV VORZO\ EHH QY DOSRBSWRBD WHKG XBVWH J ¢
6DOL[ DXULWD $0QXV JOXWLQRVUDQADGXYHDYR®B $FRIWQRQODW |
DUHD FRYHUHG E\ PHDGRZ YHJHWDWLR Q7 K M ORHAWKILFHG L FH L
PHDGRZ YHJHWDWLRQ KDV UHGXFHG VSHELHVY SUHVHQW L

-Q SODFH RI WKH YDOXDEOH IRUDOH 8RRGRARP PDORILA VMM KD Y
GRPLQDWHG E\ IHZ SODQW VSHFLHY ZDh@XHO RZJD 8UMFXFKDW& UBL
XOPDULD 3KUDJPLWHV FRPPXQLV S5XAEOAVYW VHVFEDBBHVLDULIFD}
ORUHRYHU WKH FRYHUDJH RI VRPHVSHFHWYO QG &ULXGFHXP OD |
5XPH[ FULVSXV DV ZHOO DV VRPH 6RIDZ/LRLYRAH BAODQWWDH &RQ\]I
KDV JUHDWO\ LQFUHDVHG

7KH ODFN RI SURSHU VZDUG WUHDWRHQGHI KDE& DWH\RD WH B ULIQ
WR ODFN RI PDLQWHQDQFH RI WKH GUWERMBVHEBFYRHRH VK DIDK
RYHUJURZQ 7KLV KDV UHGXFHG WRBSHHYWXKXW RF WE&E OB QiGW
WKH HFRV\VWHP VHUYLFHV SURYLGRIGJHHBDMW LIV SR W DUHPHD LOH C
ZLWK D SHUPDQHQW SODQW FRYHUXSNRIVHG VP LV Kk DB P XSHND W R
ZLQG HURVLRQ DQG H[FHVVLYH PLQHUDOL]DWLRQ
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7KH PHDGRZV DEVRUE ZDWHU IORZLVQXUGRZH) WKSHIFQPOIOQH® V
KHDY\ VWRUPVY 7KH PHDGRZV DOVRKBFWHORFEWURIQHBY QRN \
QLWURJIJHQ EHLQJ UHOHDVHG IURP WKIH LRQAHQ\D O KIHQ P CBLHDMH
PHDGRZ FRPPXQLWLHYVY RQ GUDLQHG[WHRWLYRLPLNQWHMARHDNNG I
\HDU ZLWKRXW IHUWLOLVDWLRQ

J)LIXUH 6HFRQGDU\ VXFFHVVLRQ)LIQUHWKHODUJH SDWFK RI 8UWLFD

DEDQGRQHG PHDGRZV SKRWR ODUSBHU--D@QQENO QLWURSKLOLF VSHFLH)\
ORRVHQLQJ RI WKH VRLO DQG LQGLFI
SURFHVV RI PLQHUDOL]DWLRQ RI RLU
SKRWR ODULD -DQLFND
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$&.12:/('*(0(176
&ROWHOOMWWWLQD 7RQQ 5HQ« 6FKLOV +BDROWHZ Q@ BWLFH DQ
'HVLJQLQD /RSHVY DQG OLFDHOD 6LOYD

&DVHV DQG 3LFWXUHYV

&RQQ\ %XIH
JUHTXHQWO\ UHQHZHG 3* PRVWO\ JUDIHEH OBRHWLQ .ODXV

JUHTXHQWO\ UHQHZHG 3* PRVWO\ FXW PIBOHQWLQ .ODXV

-DVRQ 5DQNLQ
&ODLUH &DUDHYV

+LJK LQWHQVLW\ 3* PRVWO\ JUD]JHG +B

+LJK LQWHQVLW)\ 3* PRVWO\ FXW +B& -DVRQ 5DQNLQ

OHGLXP LOQWHQVLW\ 3* LQ PDUJLQDPOD FO

DWH PRVWO\
JUD]JHG o00B* v D

L P
ODULD -DQLFN

OHGLXP LQWHQVLW\ 3* LQ PDUJLQDPD FO&PHR®RH PIRVHWON L
FXW 00B& ODULD -DQLFND

OHGLXP LQWHQVLW\ 3* LQ IDYRXUDEO OLRDW
PRVWO\ JUDJHG 0)B* BVRFQ %D%NEQ

OHGLXP LQWHQVLW\ 3* LQ IDYRXUDE = W
PRVWO\ FXW 0)B& 09%0"'8{7\)1% Boxv

'X#LFD 5DGRQMLE DQG %R@LGDU

/IRZ LQWHQVLW\ 3* LQ PDUJLQDO |FOLPBWRIOLRRVWUHDVVRQ
JUD]JHG /0B* 6LPRQH 5DYHWWL

6WDQLVODY +HMGXN

6WDQLVODY +HMGXN

/JRZ LQWHQVLW\ 3* LQ PDUJLQDO FQLPD W KPRBW)O\D LWV HQ
/0B & (VIWHU /HOOHL .RYDFYV

ODULD -DQLFND

/RZ LQOWHQVLW\ 3* LQ IDYRXUDEOH FoUppWWL PR (MR} PQRG $PDUDQWH
JUD]HG /)B* %R@LGDUND ODUNRYLE

7KLV SURMHFW KDV UHFHLYHG IXQGLQJ IURP WKH (KUREBDQ BQLR
~QQRYDWLRQ 3URJUDP XQGHU *UDQW $JUHHPHQW 1R RSHDQ  )XQG
" 8QLRQ 9LHZV DQG RSLQLRQV H[SUHVVHG DUH KRZHXGI® GRRARWRI WK
QHFHVVDULO\ UHIOHFW WKRVH RI WKH (XURSHDQ BQLRWKRU (XURSH
(XURSHDQ 8QLRQ QRU WKH (XURSHDQ &RPPLVVLRQ FDQ EH KHOG UHVS
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/IRZ LQWHQVLW\ 3* LQ IDYRXUDEOH FOlo/(l):’FP\MIWILQPDRy%\I&d

FXW /)B&

RRG\ SODQW FRYHU 2 PRVWOQ\ W&IS‘&MQV\PLF%)Z 0D XV

LQWHQVLW\ :7B/

RRG\ SODQW FRYHU 2 PRVYWO\ DWIH&E&D DUOVVRQ

LOQWHUPHGLDWH LQWHQVLW\ :7B-

"RRG\ SODQW FRYHU 2 PR\;WO\ODV\\/\/L{NHWZ +LURQ

LOQWHUPHGLDWH LQWHQVLW\ :7B-

8QPDQDJHG JuDVVODQG UHPDLQ
8B*/

LRI (\AWAMY APRSHL RYDFV

8QPDQDJHG JUDVVODQG ZLWK VXF
QRQ JUDVVODQG 8B1*/

PRV R OV AP R D

7KLV SURMHFW KDV UHFHLYHG IXQGLQJ IURP WKH (KUREBDQ BQLR
~QQRYDWLRQ 3URJUDP XQGHU *UDQW $JUHHPHQW 1R RSHDQ  )XQG
8QLRQ 9LHZV DQG RSLQLRQV H[SUHVVHG DUH KRZHXQIH GRRRWRI Wk
QHFHVVDULO\ UHIOHFW WKRVH RI WKH (XURSHDQ 8QLRWKRU (XURSH
(XURSHDQ 8QLRQ QRU WKH (XURSHDQ &RPPLVVLRQ FDQ EH KHOG UHVS
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7KLV SURMHFW KDV UHFHLYHG IXQGLQJ IURP WKH (KUREBDQ 8QLR
~QQRYDWLRQ 3URJUDP XQGHU *UDQW $JUHHPHQW 1R RSHDQ  )XQG!
8QLRQ 9LHZV DQG RSLQLRQV H[SUHVVHG DUH KRZHXQIH GRRRWRI Wk
QHFHVVDULO\ UHIOHFW WKRVH RI WKH (XURSHDQ 8QLRWKRU (XURSH
(XURSHDQ 8QLRQ QRU WKH (XURSHDQ &RPPLVVLRQ FDQ EH KHOG UHVS
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7KLV SURMHFW KDV UHFHLYHG IXQGLQJ IURP WKH (KUREBDQ 8QLR
~QQRYDWLRQ 3URJUDP XQGHU *UDQW $JUHHPHQW 1R RSHDQ  )XQG!
8QLRQ 9LHZV DQG RSLQLRQV H[SUHVVHG DUH KRZHXQIH GRRRWRI Wk
QHFHVVDULO\ UHIOHFW WKRVH RI WKH (XURSHDQ 8QLRWKRU (XURSH
(XURSHDQ 8QLRQ QRU WKH (XURSHDQ &RPPLVVLRQ FDQ EH KHOG UHVS
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